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Dhirective B9/352/EEC. Machine Builders that elect to use these products on machines to be
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aplicacion de las medidas necesarias para que la maquina cumpls con dicha NOFERANYA,
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WARNING, CAUTION, AND NOTES AS USED IN THIS PUBLICATION

Wiarning noteces are used m this publication to emphasize that harardous volleges, currents, fem-
perElures, or other conditons that could causs parsonal inpury Bxist in his squipmant or may be
sscociated with s uss,

In sitsations wihane matbanbon cowld cause ether personal injury or damege 10 sgquipment, o
Warning notics is usad

Caution notices am wused whene squipment might be damaged i care s nol takan.

NOTE

Motes merely call aTiention to information thal is especially significant to understandmg and
oparoting the eguigsment.

Thas docurnent is based on information avadable at the tima of its pubScation While efforts have
been mnde to ba sccurate, the information contained herein does not purport 10 caver all detalls
or yarigtions in hardware and software, nor to provide for every possible contingancy in connac-
tan with Bstalipnon, operation, and monignance. Features may be deschibed hensin which are
not present in sl hardware and software systems. GE Fanuo Automation assumes no obligation
of natice to holders of this documant with respect to changes subseguently made.

GE Fanue Autormetion makes no representaton or warranty, expressed, waplied, or statutary with
respect to, and assumes no respansiklity Tos the sccuracy, completeness, sufficiency, or uselul-
mmas o tha snfarrmatinn conimensd hsmmin Mo swirransas of marchantability of fitness for purposs

shall apply,

Copynght® 198 7 GE Fanuc Automation North Amearnca, Inc.
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PREFACE

The purpose of this manual is to provide the information reguired by the user o
install, program and implement the Series One Junior Programmable Gontroller
(PC) into a contral 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 control applications with 4 to 60 relays.

Chapter 1 is an introduction to the Series One Junior PC, with emphasls on its
features and capabilities. A summary of terms common to PCs is provided at the end
of this chapter, as an aid to first-time PC users.

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

Chapter 3 provides the specifications and instructions required for installation of
your Series Ona Junior PC system.

Chapter 4 describes the operation of the Series One Jumior PC, including the
featuras and functions of the programmer used for entering new programs, editing
existing programs, monitoring the status of inputs or cutputs, and displaying timer or
counter accumulated values. The last part of this chapter dascribas operation of
peripheral devices which may be used with a Series One Junior PC. Thesa
peripherals include an audio tape recorder for recording your program after it has
been entered, in order to have a parmanent record of that program; PROM Writars,
which allow & non-volatile means of program storage within the PC, and printers for
documanting your programs.

Chapter 5 provides the basic information required in order lo develop, enter, and
implement your programs. A description of sach function is provided, including
examples of using each function, and step-by-step entry of sample programs.

Chapter 6 is a guide to the capabilities of the input and outpul (1/O) circuilry and their
physical connections to field devices, in both Series One Junior basic units and /0
modules contained in an expansion rack. UL listed products are included,

Chapter 7 is a guide to maintenance of your sysiem, should it be needed. Reliability
of the Series One Junior PC Is excellent and other than changing the Lithium
back-up batlery, as required, thare should be little maintenance required of your PC.

Chapter B provides several typical applications using the Series One Junior PC.
This chapter should be especially halpful to first-time users of a programmable
contralier.

Should further information be required, contact your salesperson or GE Fanuc
Automation North America, Inc., P.O. Box 8106, Charlottesville, Virginia, 22906.

Henry A. Konat
Sanior Tachnical Writer
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The Seres One Junior has been tested and found to meset or excead the re-
quirements of FCC Rule, Part 15, Subpart J. The FCC requires thal the following
note be published.

NOTE

This equipment generates, uses, and can radiate radio frequency
enargy and if not installed and used in accordance with the instruction
manual, may cause interference to radio communications. It has been
tested and found to comply with the limits of a Class A computing device
pursuant 1o Subpart J of Part 15 of FCC Rules, which are designed to
provide reasonable protection against such interference when oper-
ated in a commercial environmeni, Operation of this equipment in a
residential area is likely to cause interference in which case the user at
his own expense will be required to lake whatever measures may be
required o correct the interference.

Firsl Edition March, 18886
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CHAPTER 1
INTRODUCTION

HISTORY OF THE PROGRAMMABLE CONTROLLER

In today's ever changing control environment, automation is made possible through
the use of electronics. Electronics is indeed the path to future automation. The rapid
development of electronic devices has made the cancept of the factory with a future
a reality for modem technology. The factory with a future is possible today. It can
provide improved system reliability, product quality, information flow, reduced costs,
efficiency, and flexibility, One of the basic building blocks of such a factory is an
glecironic device called a Programmable Controller. This device was first infro-
duced in 1970 and has been refined every 4-7 years as newer electronic com-
ponents such as microprocessors were made available. Today's Programmable
Controllers are designed using the latest in microprocessor design and electronic
circuitry which provide reliable operation in industrial applications whera many
hazards such as slectrical noise, high temperature, unreliable AC power, and
mechanical shock exist. Here is where the Programmable Controller s in its
element: it is designed for the industrial environment from its conception.

ADVANTAGES OVER OTHER CONTROL DEVICES

Programmable Controllers, or PCs as they are frequently referred to, offer many
advaniages over other conirol devices such as relays, electrical timers and
counters, and drum type mechanical controllers. Several advantages of a PC
should be considered beyond price only when specilying and selecting any control
device. These advantages typically are:

Improved reliability

Easier maintainability

Smaller space requirad

Programmabie as system requirements change
Less expensive than equivalent hard-wired syslems
More flexible (can parform mare funclicns)
Reusable

SERIES ONE JUNIOR™ PROGRAMMABLE CONTROLLER

The GE Fanuc Automation Senes One Junior Programmabie Controllers are a
low-cost group of Programmable Controllers designed for control applications
requiring 4 to B0 relays. A Series One Junior, being compact, requires only 53
square inches of mounting area, which is about the same space as four 4-pole
relays. The Series One Junior PC provides a fixed number of VO peints in ils
compac! package.

Each Serias One Junior PC provides 24 /0, which includes 15 inputs and 9 outputs.
A typical Series One Junior basic unit is shown in Figure 1.1. The input terminals are

located at the top of the unit and the output terminals and power source connections
ate located at the battom of the unit.
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Figure 1.1 TYPICAL SERIES ONE JUNIOR BASIC UNIT

The Serigs One Junior Programmable Controller has 700 words of CMOS RAM or
optional EPROM memory for user program storage. If more than 24 10 points are
required for an application, the |/'O can be expanded two ways. An /0 Expansion
unit, having the same form as the basic unit, can be connected, thereby adding up to
26 'O points. This method of expansion provides a total of up to 50 /0 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 he any of the currently available Seriasg
One 5 or 10-sl0t racks. Lising this method Allows a total of 96 10 points. One method
ar the other can be used for expansion: not both

Thi expanzinn rack can confain any combination of curantly availshla Senes One
input or autpul ac or de modulas, with the exception of the High Speed Counter and
Thumbwheel Interface modules. An added convenience is thal the expansion rack
can be installed up to 100 feat (30 m) from the Serias One Junior. This allows the
expansion rack to be lecated cloge to the machine or proecess being controlled.
Figura 1.2 illustratee a typical Saries One Junior PC eystam.
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SERIES OKE JUNIOR

BASIC UNIT
SERIES ONE
(=I=l=l=1=]
00 Seann
5 0R 10-SLOT _—
EXPANSION RACK
ALLOWS ADDITIONAL
0110 EXPANSION
“ MODULE
e % o SHIELDED WIRE TQ
[ COMMON COMMECTIDME
R\

1/0 EXPANSION CABLE

Figure 1.2 TYPICAL SERIES ONE JUNIOR PC SYSTEM CONFIGURATION

The Series Une Junior uses many of the same support devices as the Sernes 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
entenng those programs. The programmer can be installed on the basic unit,
connected to the unit through a 5 foot (1.5m) cable, or it can be remotely mounted on
the programmer mount assembly. Since programming is the same, an added
convenience is thal many programs developed on a Series One Junior can be
transferred o a Series One for program execution,

An inpul circuit is provided (circuit 15} to count pulses up to 2000 counts per second
(2 kHz). which gives the Series One Junior the added feature of having a built-in high
speed counter. Another input circuit (circuit 16) is provided as a pulse reset circuit for
the high spead counter. The counter has 20 preset points, which allows control of up
ta 201 high speed counting or sequencing events Field wiring to the Senes Ona
Junior is made o terminals, Incated on the top and hottom edges of the uni

Madals af the Saries One Junior are availahle in varinus combinations of voltapes,
zuch as AC Input/AC Output, DIC Sink Input/DC Sink Output, DC Sink Input/Relay
Output, and DC Souree Input/Relay Output. UL approvad madaels are also availabla.
GENERAL SPECIFICATIONS FOR THE SERIES ONE JUNIOR PC

General spacifications for Senes One Junior Programmable Controllers are listed in
Tahle 1 Theess epacificatione include anvironmenial and ohvsiral narameatars which
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Table 1.1 SERIES ONE JUNIOR P C GENERAL SPECIFICATIONS

Operating Temperature 07 to 60 C* (32° o 140° F)
Storage Temperature -10"to 70° C (14" to 158° F)
Humidity (non-condensing) 5 to 95%

Hequired ac Power 118230 V ac + 10%/ - 15%
Frequency 47 to 63 Hz

Maximum Load 23 volt-amps

Available dc power
for user devices. 24 Vdo + 10% - 20%
(it 100 mA maximum

Weight 4.1 Ib (1850 grams)

Typical Battery Life 2 to 5 years

Shelf Life 8 to 10 years

Memaory size and Type,

16-bit words 700 words CMOS or EPROM

Typical Scan Rate 12 ms for 250 words
40 ms for 700 words

Dimensions

Basic Unit Width 8.25" {210mm)

Height 6.4 (162mm)
Depth 2.2" (56mm)

Expansion Rack Width 11,4 (290mm)

(5-slot) Height 4.7 (120mm)
Depth 5.4" (138mm)

{ 10-siot) Widtn 18,9 (480mm)

Height 4.9" (123mm)
Depth 5.4” (136mm)

INTERNAL FUNCTIONS

The Series One Junior PC has funclions other than input and output points which
can be included in the user programs. These functions 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
gither retentive or non-retentive. The retentive coils, 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 internal functions also include timers and

counters, shifl registers, sequencers. and a built-in high speed counter. The internal
bimstinme Bl inta tha BC ara hieliad Falmia @ Talla 4 2
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Table 1.2 INTERNAL FUNCTIONS

Number of /0 Paints
Basic Unit 24
With Expansion Rack 96 (total 1'0)
With no expansion, the
1/0 points not being used as 1O
can be used as internal relays.

With 'O Expansion unit 50 (total 1'0)
Internal Coils 160
Retentive coils (latches) 59
MNon-retentive coils 96
Special Function coils 5
Timers/Counters (4-digit) 20

*(Four of the Timers/Counters
can only be used with the
Timer/Counter Setpoint unit

Shift Registers 155 total steps
Sequencers (1000 step) 20

High Speed Counter
Counting Speed 2 kHz
Range 0 1o 5898
Inpuls:

Incremental (up) Pulse (circuil 15)
Reset Pulse (circuit 16}, minimum
pulse width for input 16 (s 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 to become familiar with. Although PCs are aasy to install, program, and apgply,
thare are some simple principles to follow, Figure 1.3 illustrates a general block
diagram of a Programmable Controller, Specific hardware components lo illustrate
this diagram will be shown later in Chapter 2.

CENTRAL
T FROCESS0A | rRocRaeas |
LT

BN SUPPLED
LD DTVICER

Figure 1.3 PC GENERAL BLOCK DIAGRAM
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PROGRAMMING THE SERIES ONE JUNIOR PC

The hand-held programmer 15 used 1o enter Ihe specific logic 1he user desires the
PC to follow. This logic, 10 be described in detail in Chapter 3 is what makes the
user's PC a umgue unit that is different from all others, unless the identical logic is
entered into another unit. Fecording and reloading logic from one PC to another or
toitself is also a standard teature with this programmer. 1he hand-held programmer
can display any previously entered logic, allow the user lo edit it (make changes, add
or delete portions of the logic), or display the current value of any internal imer or
counter. The hand-held programmer can be permanently connected to the PC or
removed without disturbing the operation of the PC.

A Series One Junior can aiso be programmed with the LCD Portable Programimer,
which allows you to program in ladder diagram format. The Portable Programmer
uses a liquid crysial display which allows ladder logic rungs to be displayed as lhey
are entered. The ladder program can be documented using a standard paraliel or
cantronics compatible printer. Refer to GEK-90846 for detalled information on using
the Fortable Programmer.

FUNCTION OF THE CENTRAL PROCESSOR UNIT

The next alement of the PC is the Central Processor Unit (CPU). The CPU is the
“brain” behind all logical decision making. It reads in the stalus of the control
syslem, 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 self checking of its internal operation 1o encure reliable operation. If an
error |5 detected, it will shut itself down. The logic entered by the programmer is
actually stored in the CPU along with storage for the operation of timers and
counters.

TYPES OF MEMORY USED FOR PROGRAM STORAGE

The memory provided for this storage function is normally measured in K words,
where K is an abbreviation for kilo or 1024. Typically, one word is required storage
for each function such as a relay contact, timer preset or timer storage. These words
can be of various lengths such as 16 bits, 8 bits, or even 4 bits, wherein a bitis 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 bils) or a fool (B bits) or an inch (4 bits). numerical values are for
illustrative purposes only and do not represent exact ratios. Thus when guoting
memory in K words (1K, 2K, 4K, etc.) aiways check to verify the length of the word,
The Saries One uses the mast common measurement, 16 bits per word, which is
also the most stringent for PCs

There are several types of memaory used in PCs to store both legic and data. The two
most commonly used are CMOS and PROM. CMOS is an acronym commaonly used
for CMOS RAM [Complimentary Metal-Oxide Semiconductor, Random Access
Memory). CMOS is a fast, low cost, low power memory that can be easily examined
{read) and changed (written). However, it is volatile — it can lose its content if power
is removed. To avoid reloading memory (and losing counts and system status)
everytime power is turned off, the CMOS memory Is usually provided with a battery
to maintain ils content (not system oparation) when power fails. Due to the low
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power drain of CMOS technology. a single new lithium battery can maintain mamaory
without application of power for up o 2 tn 5 years The hattery is not usad whan
power is applied and the system is operating normally its storage ar shelf life is
typically B to 20 years.

The second type of memary is PROM (Programmable Read Only Memory) which
also is fast. and has a relatively low cost. Unlike CMOS memary, its contents are
refained upon loss of power, However, this memory cannol be easily changed.
although it can be examined (réad) at anytima. But to change (write) it requires some
special action on the part of the user_ In this system, the PROM must be clear of all
previous contents (either new, or eraged with an intense ultravialat light) and then
placed into a special loader called a PROM writer. A previous logic program
developed in CMOS is then written into the PROM. Finally, the PROM is removad
fram the PROM writer and inserted in a socket in the CPU.

FUNCTION OF THE INPUT/OUTPUT CIRCUITRY

The final element of the PC ig the Input'Output section. Electrical noise such as
spikes on the power lines, inductive "Rick-back” from loads, or interference picked
up from field wiring Is very prevelan! in industrial applications. Since the CPU
operates at relatively low voltage levels (typically 5 volta), this noise would have
serious impact on its operation if allowed to reach the internal circuits of the CPLU.

The 1O section, both inputs and outpuls, protects the CPU from electrical noise
entaring through the 'O modules or wiring. The 110 section 1s where status signals
are fittered to remove noise. voltage levels are validaled, and where decisions made
hy the CPU are put into oparation. Inputs provide their status o a storage area within
the CPL and outputs are driven from similar stored status in the CPL

The Series One Junior 'O is fixed, that is, a specific quantity and type of inputs and
oulpuls are provided on each basic unit, If a Series One 5 or 10-5lot rack is used to
gxpand the guantity of 'O in a Senes One Junior system, the 'O insered in thesea
racks is modular in design and can accommodate a variety ol signals. A complate
discussion of the types and capacities of Series One 1/0 modules available for use
with a Series One Junior PC is provided in Chapter 6. The specific type of 10
module, for sxample, 115 Vac or 24 Vde, is usually determined by the field device
selected by the user.

SYSTEM PLANNING

Decisions such as number of 115 Vac solenoids, 24 Vdc solenoids, motor starters
limit switches (their voltages), control panel lamps (what voltage?), pushbuttons,
and external relays have a major impact on the configuration of any PC. These
parameters should be established as early as possible in the overall design of the
contral system. Of course, being a flexible device. the PC configuration gither on
paper or in hardware, can be changed if requirements change. Typically, the user
provides the field devices, wires them o the |'0 section, and provides the prwer
source to opearate them.

COMMUNICATING WITH OTHER DEVICES

The Data Communications Unit (DCU), ICE10CCM100A provides the ability for the
Series One Junior PC to communicate with external devices. These devices can be
other programmahle controllers, computers, or other smart devices. User programs
and /0 infarmation in the Seriez One Junior PC can ba uploaded and downinadad
to or from any master device that supporis the Series Six CCM2 protocol as defined
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in the Series Six Data Communications Manual, GEK-25364. For detailed infor-
mation on how to use a DCU in a Series One Junior system, refer 1o the applicable
manual which is GEK-90477, Data Communications for the Series One, Series One
Junior, And Series Three Programmable Controllers.

PC TERMINOLOGY

To summarize the preceding discussion of Programmable Controller concepts,
Table 1.3 provides a list of terms discussed above thal you should be familiar with
relating to PCs. A more complete list of terms is provided in the glossary al the end of
this manual,

Table 1.3 PC TERMINOLOGY
TERM DEFINITION

PC Programmable Controller or Programmable Logic Controller. An
indusirial control device using microprocessor lechnology o
perform logic decision making with relay ladder diagram based
programming.

Programmer A device for entry, examination and alteration of the PC's mem-
ory including logic and slorage areas. 1

Logic A fixad sot of responses (oulputs) to vanous external conditions
(inpuls). All possible situations for both synchronous and 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
inteligence resides. Decision making 15 performed here,

Memaory A physical place to store information such as programs and/or
data.

K An abbreviation for kilo or exactly 1024 in the world of computers.

Usually related to 1024 words of memaory,
Word A measurement of memary length, usually 4, B, or 16 bits long,

CMOS A read 'write memaory thal requires a baltery to retain its content
upon loss of power

PROM A read only memory that requines a special method of loading, but
i mherenlly relentive upon power loss,



PLC ProTech Ltd. sales{@plcprotech.com - +86 180 4631 7198
About Us - Contact - All Products - Request a quote

GEK-80503 Introduction 1-9

Table 1.3 [Continued)

e) Input'Qutput — that partion of the PC to which field devices are
connected. |zolates the CPU from electrical noise.

Moise Undesirable electrical disturbances to normal signals generally
of high frequency content,

Input A signal, typically OMN or OFF, thal provides information 1o the PC.

Cutput A signal typically ON or OFF, originating from the PC with user

supplied power to conlrol external devices based upon com-
mands from the CPU,

Field Devices User supplied devices typically providing Information to the PC
{Inpuis: pushbution, limiiswilches, relay contacts, elc.) or per-
forming PC tasks (Outputs: motor starters. solenoids, indicator
lights, etc.).
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CHAPTER 2
PHYSICAL EQUIPMENT CONFIGURATION

INTRODUCTION

This chapter contains a general hardware description of the Series One Junior
FProgrammable Controller. You will become familiar with the features of the basic
units, exXpansion Units, expansion racks, accessones, and he optional peripheral
devices, After reading this chapter and becoming familiar with the available hard-
ware, proceed to Chapter 3 for a detailed description of the procedures required to
install & Series One Junior Programmahble Controller system,

EQUIPMENT CONFIGURATION

Each Series One Junior Programmable Controller is self-contained in a single
package. This package containe a power supply, 24 /O, terminale for connection to
user input devices or loads to be controlled, and the CPU (Central Processing Unit).
The CPU is an intelligent device that makes decisions based on the user program
stored in memaory and then executes instructions based on those decisions.

Configuration of a system is relatively easy using a Series One Junlor 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 Senes
One Junior for operator convenience when entering programs. It can also connect to
the Series One Junior through a 5 foot (1.5m) cable, or it can be mounted on the
oulside of a panel or console by using the optional programmer mount assambly,
which is described later,

In addition to adding a programmer, connections must be made from input devices
such as limit switches and sensors, to the input terminals located at the top of tha
unit. I'0 reterences for a Series One Junior PC are marked on the case adjacent to
each terminal. Connections musl alsa be made from the output terminals at the
bottem of the unit to the motor, maching, or whatever is being controlled. A 116 or
230 V ac power source must be connected to the appropriate terminals located on
the lower right of the Seres One Junior. UL approved units can operate only from
115V ac power source.

it more than 24 |'0 points are required for your application, an expansion rack can be
added by connecting an |0 expansion cable o the expansion connector mounted
an the left side panel of the Series One Junior PC. The opposite end of the cable
plugs Inlo a conneclor mounted on the faceplate of the optional expansion module,
This module must be inserted in the slot adjacent to the power supply on the
expansion rack. The expansion cable is available in three lengths, 3' (1m), 30°
(10m), and 100" (30m). Standard Series One 5 or 10-slot racks can be used as
expansion racks. If no more than 50 10 are reguired, an I'O Expansion unit can be
connected (o a basic unit through an 'O Expansion cable.



PLC ProTech Ltd. sales@plcprotech.com - +86 180 4631 7198
About Us - Contact - All Products - Request a quote

GEK-20503 Physical Equipment Configuration 2.2

Any of the Series One VO modules can be used in an expansion rack, with the
exceplion of the Thumbwheel Interface module (IC610MOL105A). and the High
Speed Counter moduie (IC610MDL110A). One 16 point 'O module can he used,
but :;:&br; only be placed in the first 1'D slot immediately adjacent to the 110 Expansion
module,

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

Table 21 SERIES ONE JUNIOR PROGRAMMABLE CONTROLLER

CATALCG NUMBERS

DESCRIPTION CATALOG NUMBER

Basic Units
115 V ac IN, 115230 V ac OUT IC609SJR100
24 V de Sink IN, 115230 V ac OUT IC6095JR102
24 V de Sink IN, 24 V de Sink QUT ICE095JR110
24 W do Sink IN, 24 V dc Sink OUT ICE085JR114
24 V dc Sink IN, Belay OUT ICE08SJR120
24 V de Sink IN, Relay OUT ICG09SJR124
24 \ dc Source IN, Relay QUT ICE0a5JR121
/0 Expansion Units
24 V de Sink IN, 24 V dc Sink QOUT ICE08EXP110
24 V dc Sink IN, Relay OUT ICE09EXP120
24 V de Souree IN, Relay OUT ICE09EXP121
UL Listed Units
Basic Unit

115 WV ac IN, 115 V ac OUT IC6095JR101
Expansion Unit

115V ac IN, 115 V ac OUT ICE03EXP101

Programmer (Hand-Held)
Programmer w/Kay Switch

IC610PRG100105

CPU To Programmer Cable 5' (1.5m) ICE10CBL100

Programmer Mount Assembly “ICE10PRG190
Remote CPU/Programmer Cable 5' (1.5m) ICE10CBL102

Key, Programmer (10 keys) ICE10ACC100
'O Expanslon Racks And Cables

'O Expansion Module ICB10CCM109
Series One 5-slol Rack ICE10CHS110
Series One 5-Slot Rack w24 V dc PS ICE10CHS114
Series One 10-Slot Rack IC610CHS130
Series One 10-Slot Rack w24 W dc PS ICE10CHS134
'O Expansion Cable 3° (1m) ICE0aCBL191

'O Expansion Cable 30' (10m) ICE09CBL182
'O Expansion Cable 100" (30m) ICE09CBL193
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Table 2.1 CATALOG NUMBERS  (Continued)

Expansion '0D Modules

Any Senes One |'0 module can be used in
the Series One Junior Expansion Rack
axcept the following:

Thumbwheel Interface module ICETOMDL105

High Speed Counter module ICE10MDLT10
Accessories
Data Communications Unit [{Ce10CCMI00
Printer Interface Unit IC610PER151
PROM Writer Linit ICE10PER154
Battery ICE10ACC150
PROM Memory {4 chips) IC610ACC151
Portable Programmer ICB10PRG110

FRONT AND SIDE PANEL FEATURES

Each Series One Junior Unit has several features on the front and side panel which
are common to all models. These items are described in the tollowing paragraphs.
Figure 2.1 is an illustration showing the front panel fealures

wuri
AP

Figure 2.1 FRONT PANEL FEATURES
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STATUS INDICATOR LIGHTS

Four LEDs are localed an the upper left front of the unil. Thase LEDg; RUN, BATT,
GPU, and PWR, are visual indicators of the operating status of the Series One
Junior.

RUN This green LED monitors the status of the operating state of the
CPU.
O CFU Ig in the RUN mode.
OFF GPU is In @ mode other than RUN, either PROGRAM, LOAD, or
|AFE.
BATT This red LED monitars the condition of the CMOS RAM memory
back-up Latlery.
ON Battary voltage is low and may not properly maintam the contants
of uger memaory under a no-powaer condition.
OFF Battery voltage OK, or battery |s disconnected.
cPU This red LED monitors the status of the CPU circuitry in the Series
One Junior PC unit.
ON A CPU failure has been detected.
OFF CPU circuitry is operating normally.
PWR This green LED monitors the status of the de power being
produced by the internal power supply.
O indicates that + 5 V dc ie being produced by the internal supply.
OFF The internal + & V de not producing voltage, ac source of input

voltage to unit is missing, or internal compeonent failure.
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FRONT PANEL CONNECTOR

The 26 pin connector located directly below the status indicator LEDs provides the
connection 10 the programmer when usaer programs are (0 be entered, modified, or
monitored. The programmer can be attached directly to the Senes One Jumior PC by
placing the mating connector on the rear of the programmer over the 28-pin
connector and gently pushing down on the programmaer until the programmer snaps
inta place.

The programmer can also be attached using the 5' (1.5m) Series One CPU to
programmer flat ribbon cable. This allows hand-held programmer operation. A third
method of conneching the programmer o the Senes One Junior is by using the
programmer mount assembly. A dust cover protects the programmer when it is not
baing used.

'O STATUS DISPLAY

On the lower right of the front panel is an LED display. numbered 0to 7, 101017, and
20 tn 27 These 24 LEDs indicate the real time stalus. either OM or OFF, of the 15
input and 8 output /0 points. The LED numbers an the lens correspond 1o the inpot
and output circuit numbers printed on the unit adjacent to each terminal. The
programmar, when attached, can provide a similar display on its LEDs through the
use of the monilor function. Beneath 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 bottomn (front view) of the unit for
field wiring connections. Each of the terminal blocks is protected 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 noiches, while the other end has 3 notches. The covers have 2 protrusions on
one end and 3 on the other, (hese must be properly matched to the lerminal Dlocks,
The covers have removabie paper insers, which provide a convenient means of
circult annotation.

Top Terminals

The top terminals, labeled 0 10 16, provide a total of 15 connections to inpul devices.
The last two input terminals (15 and 16) can be used for the high speed counter
incremental puise input and the reset pulse input. If terminals 15 and 16 are not
being used as high speed counter inputs, they can be used as dc sink inputs. The
function of the remaining terminals depends on the model. For most models, the last
two terminals supply 24 V dc (i 100 mA, maximum, which can be used as a source
of power for external user devices, such as sensors.
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Bottom Terminals

The bottom terminals provide the connections to field devices to be controlled by the
PC's outputl circuits. Thare are conneclions labeled 17 through 27, which cor-
respond to the 9 oulput circuits, and their commons, labeled C1, C2, and C3. On
future versions of catalog number ICE095JR100, the connections currently labeled
C1, G2 and C3 will be H1, H2 and H3. This is to reflect that they are the “Hot" ac
connections. The C terminal immediately 1o 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 lerminals are for connecting the input source of ac
power, These 4 terminals are labeled G (Ground), H (Hot), M iMeutral 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-
PLIEDTO 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 1S TO BE USED.

SIDE PANEL CONNECTOR

A10-pin connactor localed on the left side of the Series One Junior will accept an 10
expansion cable, when required, for connection (o an expansion rack, A dust cover
provides protection for the connector when a cable is not connected,

BATTERT COMFARTMINT ACCERE COVER COMNEL TR #00 10 EXFANSION CABLE

Figure 2.2 SIDE PANEL FEATURES
BATTERY COMPARTMENT ACCESS COVER '

Located directly below the side panel connector is a snap-in, rectangular cover plate
which allows access lo the lithium battery used as a source of back-up power for the
CMOS RAM user memory. When replacing the cover plate, the snap-lock should be
positioned at the top of the access area.

PROM SOCKET

Directly benaath the lens on the front of the unil is a spare socket to be used for
containing a PROM that has been loaded with the user program contained in CMOS
memaory. The PROM should be an Intel 2732A-2 or equivalent. User programs can
be writlen (loaded) into the PROM with the opticnal PROM Writer unil. To access the
socket, pullup the left side of the lens next o the slotin the Senes One PC faceplate.
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The PROM is inserted with its notch aligned with the notch in the socket as shown in
Figure 2.3, For instructions on loading a PROM from RAM, refer to the instructions in
Chapter 4 of this manual. Instructions for using the ICE10PER 154 Prom Writer unit
are also printed on the front of the unit for casy reference.

ALIGM NOTCH IN PROM
WITH NOTCH IN SOCKET

Figure 2.3 PROM ORIENTATION INTO SOCKET

It & program in RAM memaory 1s runming, AC power 1s turned off, a FROM is inserted
containing a different program, then power is applied, the program contained in
PROM will execute. If AC power is again turned off, the PROM is removed, and
power applied, the original program in RAM will then execute. If a blank PROM is
inserted, the program in RAM will execute, since the CPU will detect a blank PROM
as no PROM, With this feature it can be seen that a number of PROMs could each be
loaded with a different program for controlling various applications.

CAUTION

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

PROGRAMMER TAPE PORT

The Programmer, when installed on the Series Une Junior basic unit, provides an
auxiliary port, labeled TAPE, as the connection to allow memory transfers o
peripheral devices. Tape recordings of programs can be made on virtually any audio
casselte recorder and once made can be used (o initialize tha CPU inany PC to that
program. Thus programs can be made once and fransported 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 guickly reloaded to
specifically perform the task its predecessor was accomplishing. if a tape record
was made. Tha TAPE port can alsn be usad to transfer the user program to PROM
meamory or abtain a printout of the logic in the same format as it was entered
{Boolean) using the stand-alone printer. These functions are discussed in more
detail undar installation, Chapter 4,
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PROGRAMMER MOUNT ASSEMBLY

The programmer mount assembly can be used to mount and protect the pro-
grammer on the outside of a panel or console. A programmer, when mounted
externally. can be used as an operator interface unit to change timer or counter
presels, monitor imer or counter current values, monitor 16 consecutive 1'0 points,
or manitor the entire contents of the user program. The programmer mount 3s-
sembly includes a mounting bezel. a clear plastic cover, and a cable fastaner. In
addition to the mounting assembly, a shiglded, round CPL-Programmer cahle
(Catalog No. ICE10CBL102A), designed specifically for maunting the programmaer
away from the PC, must be used when installing the programmer in this manner.

The programmer mount assembly bezel instalis on the outside of a panel or console
with only four screws. The programmer snaps inlo the bezel using s two snap-
locks. A clear plastic eover then fits over the bezel and programmaer, thereby
protecting it from its industrial environment. The programmer mount assembly can
alzo be used as a table top stand for the programmer by mounting four rubber feet,
which are included with the assembly, on the reverse side of the bezel using the
panel mounting holes

Figure 24 PROGRAMMER MOUNT ASSEMBLY

1’0 EXPANSION REQUIREMENTS

It more than 24 1O points are required in a Series One Junior PC system, an
expansion rack or YO Expansion unit must be installed. With an expansion rack
connected 10 a Series One Junior basic unit, up to 72 additional 'O points can be
added to the system, thereby allowing a total of 96 'O points. An 1'O Expansion unit
provides 26 1'0 points, allowing up to 50 VO points in a system.
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The I'D expanszion aystem allows the expansion rack to be located at a distance of
up to 100" (30m) from the basic unit. This provides a convenient method of allowing
the 110 modules in the expansion rack to be close to the machine or process being
controfted. The required hardware for an 10 expansion system with an expansion
rack is as follows,

1. 10 Expansion Module ICE10CCM109
2. One of the following racks:
Series One 5-slot rack ICB10CHS110
Series One 5-slot rack w24 V de PS ICE10CHS114
Series One 10-slot rack IC610CHS130
Series One 10-slot rack w24 V dc PS5 ICE10CHS134

3. One IO expansion cabla, which
can be any of the following lengths:

3’ (1m) ICE0OCRL 191
30° (10m) ICE09CBL192
100" (30m) ICE09CBL193

4.  Any combination of Saries One 10 modules
with the exception of:
Thumbwheel Interface module IC610MDL105
High Speed Counter module IC610MDLY10

The 1O slot adjacent to the power supply in the expansion rack must contain the 'O
Expansion module. The next 4 slots can contain either 4 or 8 point 1'0 modules, up to
a total of 40 'O points, In addition, one 168-poinl modube (and only one) can be
Inserted in /O slot 1 of a rack. Each of the IO slols is assigned 8 1O points by the
CPU. For exampie, if an 8 point /'O module Is placed in slot 1, the VO referances are
030 to U37. It a 4 point Y0 module is placed in siot 1, the 1O references for that
module are 030 to 033. The remaining VO reterences 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 control
“real world” hardware outputs.

I'D EXPANSION RACK REFERENCES

If a 16-point 'O medule is placed in slot 1, the 'O references for thal module are
030-037 and 130-137. 1O references for 5 and 10-siot expansion racks are as
shown below.
SLOT NUMBER |'O REFERENCE
1 030 to 037

and - p—
130 to 137 e
040 to 047 Sl RN | by

050 to 057 . S o 0
Dﬁﬂtﬂ M? ,_..-..—.:..—.l.....-...:L._-.._—.-=|
070 to 077 Ll
100 to 107 _‘__;l' i o I
11010 147 s S ) R S S [ (S A e
120 to 127

130 to 137 (if all B point modules)

Tg| I=

0o~ O On e LD R

Figure 2.5 /0 REFERENCE PER SLOT LOCATION
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A 16-point 1/0 module can only be placed in slot 1 of a2 § or 10-slot rack. Only one
high-density 16-point module can be used in a system. The |'0 references lor that
module are 030 to 037 and 130 to 137 as shown in Figure 2.5,

/O EXPANSION MODULE FACEPLATE

The VO Expansion module faceplate, refer to Figure 2.6, has 3 hardware leatures,
which include 2 siatus indicator fights and a 10-pin connector. The 10-pin connector
provides the connecting link from the expansion module lo the Series One Junior PC
through an 1O expansion cable, which was described previously. The lunction of the
2 indicators is described below.

PWR This LED indicatlor monitors the condi-
tion of the +5 ' de power supplied by
the power supply in the expansion rack,

O +5 ¥ dc is being properly produced by
the rack power supply.

OFF Rack power supply is not producing +5
V dc, the required source of input power
1o the supply is missing, or blown fuse.

DIAG Provides an indicalion of the operating
status of the 'O Expansion module.

OFF ' Expansion module operating nor-
mally

oM A hardware error has occurred internally

in tha 1'0 expansion module and ils
walchdog timer has limed out,

Figure 2.6 1O EXPANSION MODULE

NOTE

For configuration ifformation on 1/0 Expansion units, refer to the end of
this chapter,
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EXPANSION RACKS

The Series One racks are available 1o be used as an expansion option if a Series
One Junior installation is to have more than 24 1'0. Each rack contains a power
supply to the right and space for up to gither 5 or 10 modules, Racks are available in
2 versions, one powered by 115/230 V ac, the other powered by 24 V do. Each
supplies internal power to the modules inserted into the rack. Mounting is provided
by attached brackels al the redr of he rack, each wilh wo keyholes. All racks ane
similar; differances 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, ana
the inpul power required

&
§
L]
&
£
L)
Ll
L]
Ll
L
T
L]
L]

b R e
T ol e

5-5LOT RACK

G UTIE e

10-5L0T RACK

Figure 2.7 [1YPICAL SERIES OMNE HADKS
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RACK MOUNT BRACKETS

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

VO MODULE PLACEMENT IN RACKS

The available IO slots can contain 'O modules in any mix of inpuls versus oulpuls
or voltage levels required by the user's application. All modules are secured 1o the
rack by two snap-locks which can be released by sgueezing the module fop and
bottom toward the center (see Chapter 3 for additional details).

EXPANSION RACK HEAT DISSIPATION

Each Series One rack is designed to dissipale intemal heal through convection
cooling only and does not require a fan for forced air cooling. However, to ensure
efficient operation, free air flow should not ba inhibited at the top and battom of the
unit. If a rack is panel mounted, a minimum space of 3 inches (75mm) is recom-
meandad at the top and 4 inches (100mm) at the hottorn . Both sides should be free o
obstacles to aliow easy removal of the unit. Approximately 3 Inches (75 mm) from
each side excluding the mounting brackets is recommended. Furthermore, the unil
should be oriented horizontally and not inverted nor rotated 90°. Placemaents of other
sources of large volumes of heat near the units should also be avoided, especially
directly below the rack. For reliable operation, the air entering the botlom of the rack
should not be at a higher temperature than 60°C (140F7),

|6.00 140} FOR b'SLﬂ'Lﬂ.HE(
100 14.00 R0 FOR ID-SLOT RALK 3.00
il ﬂ'l.'il =~ e | T ] ey
WiK, WK, .
—_— o
i
| 300
1.5
| MLk,
H
i - —_—
| O 5 I
{ I
lzoa | |
[ | |
MW, |
{

|

| PANEL DEPTH SHOULD BE AT LEAST .00 (201 i

i DIMENSIONS [N INCHES | I,
, CEWTIMETERS &RE IN PAREN THESIS b
4 I T T

Figure 2.8 EXPANSION RACK MOUNTING CONSIDERATIONS

ROUTING OF FIELD WIRING

Field wiring to the Series One Junior, 10 modules in the expansion rack and power
supplies should be placed so as to avoid blocking the air flow, yel provide a suitable
service loop to allow easy removal of modules with wiring attached. Wires should be
tiad 1o maintain their order in the event they must be dizsconnected for anv reasnn
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DATA COMMUNICATIONS UNIT

The Dala Communications Unit (DCU) provides the ability for external devices o
commumicate with the Senes Une Jumior PC, These devices function as a host o the
Series One Junior PC and can be other programmabie controllers. computers, or
other smart devicas, User programs and 1'0 information in the Seres One jurior PC
can be uploaded and downloaded 1o ar from any master deviee thal Suppons the
Senes Six CCM2 (Communications Contral Module, Version 2) master'slave pro-
tocol as defined in GEK-25364, which is the Senes Six Data Communications
Manual. The Series One Junior can only function as a slave device during a
communications session. Refer to GEK-80477, Senes OneThree Data Commun)-
cations manual, for instructions on using the DCU

Figure 29 DATA COMMUMICATIONS LINIT

FPERIPHERAL DEVICES SUPPORTING SERIES ONE JUNIOR

Several peripheral units are available to support a Series One Junior Programmable
Controiler. A basic decription of these units is provided in the following paragraphs
For a more detailed description of the use and operation of these unils, reter o
Chapter 4, Operation, in this manual

PRINTER INTERFACE UNIT

The Printer Interface Unit is a compact, easy-10-use plug-on device thal attaches 1o
the Series One Junior PC in the same mannear as the programmer. This paripheral
interfaces to many readily available personal computer printars and provides a
means of abtaining a hard-copy printout of the user program in either boolean or
ladder diagram format, An illustration of the Printer Interface Unit is shown in Figure
2.10
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Figure 2.10 PRINTER INTERFACE UNIT
PROM WRITER UNIT

Also available 15 a PROM Writer unil, which allows the user program in CMOS
memory to be transferred to PROM memory, thereby providing a convenient
method of nen-volatile {permanent) storage for those programs. The PROM Writer
unit is a compact, easy-to-use plug-on unit which attaches directly o the PC in the
same manner as the programmer, In addition fo providing a means of non-volatile
etorage, an added advantage of PROM memory is that several PROMs can be
programmed, each containing a different program, lor use as required, Figure 2,11
is an illustration of the PROM Writer Unit.

Figure 2.11 PROM WRITER UNIT
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I/0 EXPANSION UNITS

'O Expansion units can be included as a par of a Senes One Junior sysiem when
more than 24 1'0 points are required, | he physical form, §iZe and appearance arg
identical to the basic unit. Any one of the expansion units can be used with any ol the
basic units 1o provide up to 50 1/0 points in your Series One Junior PC system. There
is no requiremant to match voltage types, you can mix or match as required by your
application.

&n /0 Expansion unit connects to a basic unit through an 'O Expansion cable,
available in 3 lengths, which are 3 (1m), 30° (10m), and 100" {30m). The VO
Expansion cable is the same cable that is used when conneacting a basic unitto a 5 or
10-slot expansion rack.

'O EXPANSION UNIT SPECIFICATIONS

The type and |'0 capaeity of each of the 1D Expansion units, and total 10 availahla
when used with a basic unitis as shown in Tabla 2 2. General spacifications for each
unit ara listed in Table 2.3.

Table 2.2 /O EXPAMNSION UNIT TYPE AND MUMBER OF 'O

Basic Unit Plus
Expansion Unit | Expander Unit
Catalog Available /0
Humber Description of Unit Inputs | Outputs Quantity
ICB09EXP110 | DC SINK INDC SINK OUT 16 10 50
ICBOSEXP 120 | DC SINK INRELAY OUT 16 10 50
ICBO9EXF121 | DT SOURCE INFRELAY OUT| 16 ] 507

“Two of the inputs in the basic unit are DO siNk.

Table 23 GENERAL SPECIFICATIONS

Required AC Power 115/230 V ac, +15%

Frequency 47 lo 63 Hz
Power Consumption
|CBO3EXP110 25 volt-amps
ICE09EXP120 30 volt-amps
ICBO9EXP121 30 volt-amps

Operating Temperature
Storage Temperature
Humidity (non-condensing)

Maigsa Immunity
Vibration
Shock

0° to 60°C (32° to 140°F)
- 107 to 70°C (14° to 158°F)
5% to 95%

Canfarms o NEMA ICS3-204
Contorms to JIS C 0911 lIB Class 3
Conforms to JIS C 0912



PLC ProTech Ltd. salesi@plcprotech.com - +86 180 4631 7198

About Us - Contact - All Products - Request a quote

GERK-30503 Physical Equipment Conliguration 216

Table 2.3 GENERAL SPECIFICATIONS (Continued)
Dimensions Width—8.25" (210mm)
(Al same as basic unit) Height—&.4" {162mm)
Depth—2.2" (56mm)

Expansion Cable Lengihs

ICe0aCBL1M 3 feet (1m)
ICe0aCBL182 30 feel {(10m)
ICE09CBL193 100 feetl (30m)

/O EXPANSION UNIT FEATURES

Each of the Series One Junior 1'0 Expansion units has features located on the front
and side panels which are common to all versions. These ilems are described below
and illustraled in the following figure

— T

Figure 212 110 EXPANSION UNIT FEATURES
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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 status of the 'O Expansion unit.

DIAG This LED monitors the operation of the 'O Expansion unit.
ON The 1/O Expansion unit is operating normally. all 'O signals are

heing transfarred correctly between the CPU and the 110 Expan-
sion unit Internal watchdng timer has naot fimed oul.

OFF A hardware error has occurred internally in the 10 Expansion unit
and its walchdog timer has timed out.
PWR Manitors the | 5 V do powar supply in the 'O Expansion unit.
OnN +5 V dc is being properly produced by the 'O Expansion unit's
power supply.
OFF + 5 V dc not at the proper level, the input power source (o the 10

Expansion unit is missing or incorrect, or a fuse IS biown In the
input power ling.

'O STATUS DISPLAY

On the lower right is a group of numbers, printed on the lens, which comaspond to
the reference numbers for input and output terminals at the top and bottom of the
unit. The reference numbers are in octal, as are all relerence numbers in the Seres
Ona Junior. Each number has a corresponding LED beneath it, mounted on the
printed circuit board inside of the unit. These indicators provide a visual status of the
ON or OFF state of each input or autput circuit

FIELD WIRING TERMINALS

Thare are 17 serew terminals located at the top and bottom of the unit for field wiring
connechons. Each designated input or output terminal is directly connected to the
corresponding input or output circuit in the 'O Expansion unit.

Each group of tlerminals is protected by a removable plastic cover. This cover snaps
into place and is keyed for proper orientation on he lerminal Dlocks, When looking al
the ends of the terminal blocks, notice that one end has 2 notches, while the other
end has 3 notches. The covers have 2 prolrusions on one end and 3 on the opposite
end. [hese profrusions must be propery matched to the notches on the terminal
blocks. The covers have a removable paper inserl for circuil annotabion.
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Top Terminals

The lop screw terminals provide the connections from the input davices, The screw
terminals are labeled 30 through 47 for each unit (ICE0SEXP110, EXP120 and
EXP121) with the remaining terminal being the 0 volt connection to the internal 24
de supply.

Bottom Terminals — DC IN'OUT Expansion Units

ICE0OEXP110, 120, 121 — The bottom terminals on these units are labeled 50
through &1, cormesponding lo the 10 oulput circuits, and their commons are labeled
C1 and C2. The terminal labeled C, connects to the green wire on the 10 Expansion
cable. The 4 terminals to the right are for connection to the 115 or 230 V ac power
source. These 4 lerminals are labeled (from the leftmost oneg) G (Ground), H (Hot),
M (MNeutral for 115 V ac) and N (Neutral for 230 V ac).

SIDE PANEL CONNECTORS

A 10-pin conneclor located on the left side of the unit provides the means of
connecting an expansion unit (o a Series One Junior basic unit through an /O
Expansion cable, either 3' {1m), 30° (10m) or 100" {30m) in length. These are the
same cables thal can be used to connect a basic unit to a 5 or 10-slot expansion
rack. Any of the expansion units can be connected (o any basic unit for expansion of
the 'O system. There is no reguirement that the DC 'O Expansion units be
connected to a DC basic unit. They can be connected o either AC or DC 'O basic
units.

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

INTRODUCTION

Unpack each unit carefully to ensure that there has been no shipping damage.
Werify thal all components of vour system are received and as ordered. Each Series
One Junior PC basic unit includes with it. a user's manual and an accessorny kit
consisting of a spare terminal cover plate, spare conneclor dust covers, and several
spare serews for the ferminal blncks. Mounting, expansion rack, and wiring instrue-
tinne are provided in the following section

INSTALLATION SPECIFICATIONS

Installanon specitications lor Senes One.Junior basic units are provided in Table 3.1
as a guide tor system requirements. lable 3.2 provides a list of the installation
specifications for an expansion unit, it required. The expansion unit can be a
Sespecifications for an expansion unit, if required, The expansion unit can be a
Series One 5 or 10-slot rack. A total of 40 VO can be placed in the expansion rack.

Table 3.1 SERIES ONE JUNIOR GENERAL SPECIFICATIONS

Uperating Temperature 0F 1o 60° C (32" to 140" k)
Storage Temperature =10° o 70" C (14° 10 158° F)
Huridity (non-condenging) | 5 to 85%
Reguired g Power 115230 V ac +10% —15%
Freguency 47 1o 63 Hz
Maximum Load 23 volt-amps
Available dc power 24 Vde +10%/ —20% (u 100 mA
for user devices maximum
Weight 4.1 Ib (1850 grams)
Typical Battery Life 2 to 5 years
Shelf Life 8 to 10 years
Dimensions for a Width 8.25" (210mm)
Basic Unit Height 6.4" (162mm)

| Depth 2.2" (56mm)
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Tahle 3.2 EXPANSION RACK INSTALLATION SPECIFICATIONS
Rack Size (W x Hx D)

5-Slot 1.4 x 4.7 x 55" (290 x 120 x 140mm)
10-Slot 18.3x 4.7 x 5.5 (465 x 120 x 140mm)
Completed Rack Weight 4.5 1bs (2.0 Kg), 5-Siot
{less wiring) 5.0 Ibs (2.5 Kg), 10-slot
Ambient Temperature 0° 1o 60°C (32 to 140°F)
Storage Temperalure —-10 to 70°C (14 to 158°F)

Humidity (Mon-Condensing) | 5-95%
AC Power Required:
ICE10CHS 100 Rack
ICE10CHS 1100130 Rack

Voltage 115Vi230V + 15%
Frequency 47-63 Hz
Maximum Load 70 volt-amps (CHS110,130)

DC Power Required:
ICE10CHS 114134 Rack

Voltage 20.5 - 30 V dc (100% of capacity used)
18 - 30 V dc (90% of capacity used)

Rippla = 10% of Input Voltage
Maximum Total Current | 2.2 A

Vibration Meets JIS C 0611 1IB 3

Shock Meets JIS C 0912

Noisa Immunity Meats NEMA ICS3-304

RAun relay 2580V, 4 amp, Resistive Load

MOUNTING DIMENSIONS

Figure 3.1 shows dimensions for mounting all models of Series One Junior,

i

| — FREALWER JHLY

— MDE WETLR D DCL oY
L ntu ake PROCARMNES

NOTE:TETAL #EISAT IS DETERMINED BY 0N
WNIT 09 LUNITS BYE ATTACHD

Wl W PN

| HisEesiw (8 BN g.f-m.m:-:p: l
[

Figure 3.1 MOUNTING DIMENSIONS, BASIC UMNIT
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INSTALLATION INSTRUCTIONS

The Eeries One Junior PC can be rack or pangl mounted either horizontally,
vertically, or on a flat surface, as long as the upper right (as viewed on Figure 3.1) of
the 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, to ensure proper
ventilation of the unil, there should be no other unit or cbstruction within 1.5" (38mm)
ol Uime top and bollom, 1.5" of he right side or 2.5" (84mim) of the left (Battery access
cover) side.

MOUNTING THE BASIC UNIT

1. Using a Series One Junior or by transferring the dimensions shown balow to
the maunting surface, mark where the 4 mounting holes are to be drilled.

2. Drill the 4 mounting holes to the reguired size, either for pass through bolts or
for tapping. The hole should acoept a 31" scrow.

3. Tapholes if required. Insert t1op and bottom bol on one side. Place the unil on
the two boits and lnosely secure, Insert the wo bolts on the opposite side and
tignten all tour bolts,

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, IfaSeries One expansion rack is required in order to add 'O capabiiity 10 the
system, eifier a 5 or 10-slot rack can be used to contain the 'O modules.
Figure 3.2 provides an outline of both 5 and 10-slot racks, including required
mounting dimensions.

| i ——— -

'_|"r:_ _ _|_.=\[J_._.J=. —

| [ | “| §

| | | 1 )
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Figure 3.2 MOUNTING DIMENSIONS FOR 5 AMD 10 SLOT RACKS
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5. Using the 5 or 10-siot expansion rack as a template, mark where mounting
holes are to be drilled.

6. Drill the four mounting holes 4" (Bmm) if using pass through bolts, or %"
{5mm) it using tapped holes.

7. Inserttop 2 bolts (%" X 114" or 5mm X 40mm), put unit in place, and loosely
secure with washers. lock-washers and nuts.

OR
7a. Tap holes and insert lop two bolls. Place unit onto mounting bolts and loosely
secure.
CAUTION

WHEN DRILLING OR TAPPING HOLES ENSURE THAT
METAL CHIPS DO NOT ENTER UNIT ALREADY INSTALLED.
CLEAR WORK AREA BEFORE INSTALLING BASE UNITS.

NOTE

When inserting the 2 top bolts, attach the green jumper as shawn
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 connecled to a mounting bracket.

8. The power supply ground connection is located on the mounting bracke!
instead of the "G" terminal on the power supply. A jJumper wire is included
with each rack to interconnect the mounting brackets.

jmpEr wird anclodas wim 170 Dase

18 AN aarh groung

Figure 3.3 RECOMMENDED EXPANSION RACK GROUNDING

9. Complete the installation of the bottom two bolts and tighten all mounting
hardware. Power supplies are shipped installed in an expansion rack.
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10. Select the proper length 'O expansgion cable, either 3°, 107, or 100", and
insart one end of the cable in the connector on the left side of the Seres One
Junior PC, Bolh conneclore are keved lor proper insartion. Connecl the
shigld to the C terminal on the right gide of the bottom terminal block on the
Series One Junior (refer to Figure 3.4)

11. Connect the opposite end of the cable o the fop conneclor on the 11O
cxpanesion module. The 'O expansion module must be installed in slot 1 in
the expansion rack. Connect the shigld to the C terminal on the power supply
terminal block located on the nght side of the expansion rack (see Figure
3.9).

POWER CONNECTIONS
Series One Junior Basic and 'O Expansion Units

12. Connectasource of required ac power, either 115/230 V ac or 24 V de. to the
proper terminals on the lower terminal block on the Series One Jumior, Three
wires are requirad for ac units, hot, neutral, and ground. Forde unitsa |+ and

- dc connection i3 required.

WARNING

ENSURE THAT PROPER CONNECTIONS ARE MADE WHEN
CONNECTING AN AC SOURCE 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.

Figure 3.4 POWER CONNECTIONS

Expansion Rack

13. Ehher 115230V ac or 24 V dc power connections are made 1o the terminal
block on the far right of each unit. See table 3.2 for power requirements. The
minimum recommendead wire size for power connections s AWG No, 18
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14. Stnp 0.4 = 0.1 inches (10 = 2mm) of insulation from each wire (hot. neutral,
and ground) or place a No. 6 insulated lug (ringed or forked) onlo each wire.

15. Remove the plastic cover from over the terminal strip, Connect the hntw'rrg 1o
the top terminal. The neutral is connected to either the next {second) terminal
for 115V operation or the third terminal for 230V operation as marked on the

rack.
@
| Wt e
15V
@ U AC
— . )
O | i
TERMINALS G_‘
RiR RELAY
r~1 — ) }r:u:nns
oL
|
| L G| +pve N—
O -2emc [ 0T
SWITCH AT RE&R OF LEFT SLOT MUST
BE POSITIDNED TO THE LEFT AS SHOWN @« [é"%‘ﬁ,‘."iﬂﬁg
&

Figure 3.5 EXPANSION RACK TERMINAL STRIP LOCATION

WARNING

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

16. The next two terminals are connected to the RUN relay. Use of this standard
featura on the expansion rack is optional, It can be used 1o drive an external
indication of the functional state of this rack. The Run relay is closed whan the
Series One Junior CPU is scanning.

17. If the Run indication is desired, it can be wired separalely 1o an extemnal
indicator (light, ball. whistle, tc) or in series with other racks. When all wiring
is complete replace the plastic cover

18. Connect an earth ground wire o the rack mounting bracket as shown In

Figure 3.3. (Typically this ground wire is the green wire from the ac power
SOUrce.

WARNING
ENSURE THAT ALL EXPOSED WIRING IS EITHER UNDER

THE SCREW-DOWN PLATE OF THE TERMINALS OR IN-
SULATED BY SHRINK TUBING OR SLEEVES.
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INSERTING I'D MODULES INTO AN EXPANSION RACK

18. Tl the module approximately 10° as shown in Figure 3.6. Insert the bottom of
the large printed circuit board into the boltormn card slot in the rack

20. When the bottom slot is engaged, rotate the module slightly to engage the top
slot. Slide the module into the rack until it is firmly seated and the snap locks
fully angage.

Figure 36 MODULE INSERTION INTO EXPANSION RACK

21. Toremove & module from an expansion rack, sguesze the 1op and bottom
snap locks (Figure 3.7) towards the center and pull the module straight out.
Squeeze force should be about 10 pounds {5 Kg) and pull force about 8-12
pounds (4-6 Kg)

BETE i i

.
ORIV LT

Figura 3.7 MODULE REMOVAL FROM EXPANSION RACK
I'0 FIELD WIRING

22. Recommended wire size for connection of field wiring to the 10 terminals on
the Series One Junior basic unit and VO Expansion unit or to the terminals on
the 'O modules installed in the expansion rack is stranded AWG Mo, 12
(2mm) wire. Two wires par terminal are possible with AWG No. 14 (Emm)
wire.
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23. Strip 0.3 = 0.05 inches (B = 1.5mm) from sach wire to be connacted to the
basic or expansion unit of to the tarminals on the 'O modules orinstall a No. &
insulated lug (ringed or forked) on each wire. Bare wire connections are
recommended for multiple wire connections to one terminal.

24. Connect all field wires from input devices to tha proper inpul terminals at the
top of the basic or expansion unit. Connect all field wiring to loads to the
proper oulpul terminals at the botlom of the basic or expansion unil,

25. Carelully remove plastic covers over the 'O terminals on the connections
(modules in expansion rack) by lifting top or bottom leg and sliding it to right or
left.

26. For wiring to modules in the expansion rack, starting with the lower four
terminals (0, 2, 4, and B). connect the field wires 1o all 1'0 terminals. Power
connections such as those to commons (C) should be made last. No con-
nections are reguired o unused circuits; however, screws on unusad fermi-
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. If a 16-point module requirng a cable with D-connectar (s installed in the

expansion rack, secure the connector on the 'O Interface cable to the
connector on the module.

28. Wires should be laced together to leave a service loop adequats for removal
of 1/0 modules without disconnecting wires. Wires to and from /'O modules
should be run in conduit or otherwise neatly maintained in place. After testing
of 110 wiring, replace the plastic covers.,

PROGRAMMER (HAND-HELD)

29. The hand-held programmer (catalog no. ICE10PRG100) can be attached 1o
the Series One Junior PC by placing the mating connector on the rear of the
programmer over the 26-pin connector located on the left side of the front
panel and gently pushing down on the programmer until the programmer
snaps into place.

30. If the programmer is to be used with the 5' (1.5m) extender cable (catalog no.
IC&10CBL100), it can be installed next, or when required. One end of the cable
has a pull tab (see Figure 3.8). This end is connected to the programmer. The
ather end is connected o the 26-pin connector an the Series One Junior basic

unit. Both ends are keyed for proper instaliation. The red edge of the ribban
il L lmmisilad v a4 Ball aRds
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Figure 3.8 PULL TAB ON PROGRAMMER CABLE
NOTE

For proper noise immunity, the extender cable should be used on a
temporary basis and not permanently installed with the programmer.

Figure 3.9 INSTALLATION OF PROGRAMMER CABLE

PROGRAMMER MOUNT ASSEMBLY

31, The Programmer Mount Assembly (cataleg ne. ICE10PRG 180) can be uzed
when installing the programmoer 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.
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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, unprediciable
system operation may oceur. To ensure that this does not happen, the total current
capabilities of the /O modulés placed in the rack must not exceed the current
carrying capabiiities of the rack power supply.

Ine power used by each I'O module Is expressed In unfts of load, where | unit
equals 10 mA, Calculations are based on the worst case condition with all inputs and
outputs on. Table 3.3 lists the units of load supplied by each rack, and Table3.4is a
list of units of load used by each 0 module. When conhiguning a rack, nole the units
of load supplied, then add the total units of load used by the modules you have
salected. The total units of load for the modules must not exceed the total units of
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Table 3.3 UNITS OF LOAD SUPPLIED BY RACK
POWER SUPPLIED IN UNITS OF LOAD
CATALOG RACK +24V
NUMBER DESCRIPTION ra ¥V 9V |24 ¥ EXTERMAL
ICE10CHS110 | 5-slot rack 140 a0 40 10
ICG10CHS114 | S-slot w24 V P/S 140 a0 40 e
IC610CHS130 | 10-slol 140 160 40 10
IC610CHS134 | 10-5lut w24 V P'S 140 160 40 -

Table 3.4 UNITS OF LOAD USED BY /O MODULES

POWER USED IN UNITS OF
CATALOG MODULE LOAD
NUMBER DESCRIPTION +5Y +89 ¥ +24 ¥
ICETOMDLIOT | 24 V dc Sink Input (8) — 1 1
ICETI0MDLI0Z | 24 V dc Srce Inpul (16) — e 19
ICE10MDL103 | 24 V de In'Out (4/4) — 2 7
IC610MDL104 | 24 V dc In/Relay Out (4/d) —_— 20 6
ICE1OMDL108 | 24 V de Sink In w/LEDs (16) - 3 24
IC610MDL111 | 24 V dc ac/dc Input (8) - 1 -
ICE10MDL115 | Fast Response 10 (4/2) —_ a8 5]
ICE10MDL124 | 1'D Simulator (8) Inputs —_ 1 11
IC610MDL125 | 115V ac Input (8) —_ 1 1
ICEIOMDL126 | 115V Ae lsal Input (d) 1 —_
ICE10MDL127 | 230 V' ac Input (8) == 1 ===
ICE10MDLIS1 | 24 V do Sink Qutput (B) — 2 3
ICE10MDL152 | 24 V de Sink Output {18) g 4
ICE10MDL153 | 24 V do 2A Sink Out (4) — 1 1
ICE10MDL154 | 24 V do Sink/Srco Out (4) 1 10
ICE10MDL155 | 24 V dc Srce Dutput (8) — 3 —
IC610MDL156 | 24 V do Snk Out w/LEDs (16) | — 4 10
| ICB1OMDL1TS | 115/230 V ac Output (8) — 16 —
ICBI0MDLITE | 115230 V ac |sol/OUT {4) -_— B —
[ ICG1OMDLIB0 | Relay Output (8) — 34 =
[ICE10CCMI00 | Data Communications Unit 30 —_ —_
[ICE10PER1S1 | Printer Interface 26 — —
ICE10PER154 | PROM Writer 50 — e

1 unit of Ioad = 10 mA. Calculations are based on the worst case, that [s, all inputs

and outnuts o
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Table 3.4a UNITS OF LOAD FOR UL LISTED PRODUCTS

UNITS OF LOAD SUPPLIED BY RACK

POWER SUPPLIED IN UNITS OF LOAD

CATALOG RACK
NUMBER DESCRIPTION +5V +9V +24 ¥ <2V
External
ICE10CHS111 | 5-Slol 140 80 50 10
115 ¥ ac
UNITS OF LOAD USED BY /O MODULES
CATALOG MODULE POWER USED IN UNITS OF LOAD
NUMBER DESCHIFTION A + 9_\_' +24 V
ICETOMUL T3S 115 V ac Input —_— 1 —_
ICE10MDL181 | Relay Qutput 23 —
ICE1OMDL185 | 115V ac Output — 12 —
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INSTALLATION OF EXPANSION UNITS

When installing an 10 Expansion unit, the expansion unit connects to a Series One
Junior basic unit through an 110 Expansion cable, as mentioned above. All of the
ingtaliation procedures for instaling /0 Expansion units are the same as for

installing the Series One Junior basic units.

The expansion units can be rack or panel mounted either vertically, norizontally or
on a flat surface. When mounted vertically, the transformer should be at the 1o0p of
the unit. A transformer located under the cover must be facing up when mounted, to
ensure proper heat dissipation. There should be no other unit or obstruction within
1.5 (38mm) of the top, bottom and right side, and 2.5” (64mm) of the left side.

The illustration below shows a lypical installation with an |'O Expansion unit

cannected to a Saries One Junior basic unit.

SERIES ONE
- JUNIOR
BASIC UNIT

COMMON
— TERMINAL
FOR
EXPANSION
1/0

a— 1/0 EXPANSION CABLE
1CG09CBLIAL, 3' [IM)

M IC603CBL13Z, 30" (10M)

i IC609CBLI193, 100" (30M)

| . |
ST T TITTTOTTITE

S LTTTTLITITTTRITTT L

SERIES ONE
JUNIOR
EXPANSION
URIT
SHIELDED
GREEN WIRE

CONNECTIONS
(C TERMINALSI

COMMON
TERMINAL
FOR
EXPANSION
1/0

Figura 3.11

TYPICAL 1'Q EXPANSION UNIT INSTALLATION
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REMOTE MOUNTING OF TIMER/COUNTER UNIT

A Unit mounting Bracket, IC610ACC180. ig available to allow mounting of the
Timer/Counter Unil on the outside of a panel or console. The Timer'Counter
Sctpoint Unit mounts on the bracket, as shown below, securcd by two caplive
screws on the Timer/Counter Unit. The Timer'Counter Unit connects to a Series
One Junior PC through the round 5 feot (1.5m) Remote Programmer Cable,
ICG10CDL102.

—
S .
4 LT

FOUND CABLE
NCEMOCELIO2A)

Figurg 3.12 INSTALLATION OF UNIT MOUNTING BHACKE]

TP [ W —
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CHAPTER 4
OPERATION

INTRODUCTION

Aller completing the inslallation procedures described in the previous chapler, your
Series One Junior PC is ready for operalion, This chapler describes the operation of
a Series One Junior PG. A description of the fealures and functions of the pro-
grammer are the basis for the information in this chapter. In agdition, the last portion
of this chapter describas the operation of peripheral devices that 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 keysiroke sequences required for the
various programmer operations,

PROGRAMMER

The hand-held programmer, when attached to the Series One Junior by one 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 &,

F
ADDRESS/
, LOGIC
DATA (D —® prspL Ay

DISPLAY == Y & ¢ 4
AKD  OUT  WES  ADR
— MIDRESS DATA — ML T!H Hlﬂ %

ON OFF BUN  BATT & B s §
STATUS ETR CHT BET ﬂﬁ:ﬁ
DISPLAY @ L - .31 5 ng'r RER

LOGIC
DATA
upinz%;nu .‘//,—E[ @ . . /,.__,4..{5} KEYS
radotiseor | (] [ 0 B 051 N s

BUN PRO LOAD Tapg READ —=—i FUNCTION

e et [ KEYS
MODE G}— - ! - = -m/
SWITCH @ﬂ [_.Tﬂ
7 v
| |

PERIPHERAL JACK @{ b EDITING KEYS

Figure 4.1 PROGRAMMER FEATURES
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PROGRAMMER FEATURES

The leatures of the hand-held programmer shown in the illustration on the previous
page are described in this section. The descriptions of the features are keyed to the
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 repositioned al any time as necessary without disrupting
AC power The left position (RUN) allows program execulion with outpuls
enabled. The CPU scans its stored logic and allows timer'counter and relay
contacts to be displayed. However, in the Run mode, changes to the logic are
not allowed. In the center (PRG or Program) position, new programs can be
entered and previously entered logic can be altered. however, no solving of the
logic is performed. The right (Load) position connects the programmer to an
axternal device such as a tape recorder through the adjacent tape port. Logicis
not solved while in the Load position,

WARNING

IF A VERSION A OR B (IC610CPU101A OR ICE10CPU101B)
CPU IS INSTALLED, THE SERIES ONE JUNIOR PROGRAM-
MABLE CONTROLLER WILL ALWAYS POWER UPIN THE RUN
(OPERATING) MODE UNLESS A PROGRAMMER IS CON-
MECTED AND THE PROGRAMMER IS IN THE PROGRAM OR
LOAD MODE.

2. ADDRESS/DATA DISPLAY

This is a four digit display used to indicate either the address, in decimal farmal,
of 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 that addresses are being
displayed, periods appear near the bottorn and to the right of each digit (for
example, 0.1.2,3.). The LED to the top right behind ADR will alzo be lit.

3. STATUS DISPLAY

Thesa five LEDs are energized to 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 (10, internal coils, and shift register stages). Itis ON
when a referance is energized and OFF when de-energized.

RUN ON when in the RUN mode and CPU is soiving logic.

BATT ON when the voltage of the internal lithium battery, which is used
for maintaining the program stored in CMOS memory during
no-power conditions, is at a low level and should be replaced
within 10 days — see Chapter 7, This LED is OFF when battery
vollaoe is OK. or batterv iz disconnected.
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PWRHR ON when the internal power supply is producing DC power. If
OFF the Series One Junior's power supply should be checked
— sea Chapter 7.

CPU 0N when internal error checking has daetected a fault in internal
hardware — see Chapler 7.

The above four LEDs (HUN, BAT 1, FWH and CFU) duplicate the operation of
the indicators on the CPU when the programmer is installed. The four CPU
indicators on the Series One Junior are located in the lower left section of the
front panel, directly above the 26-pin connector,

4. LOGIC DISPLAY

These sixteen LEDs are used to indicate the type of logic entered into memory,
While being programmed, they reflect the logic selected by the user prior 10
actual entry into CPU memaory, For definition of the first 12 LED's functions, see
key definitions under 5 below, The two LED's to the upper right have special
functions 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 [agt address in the user program or a maximum of Q700
{maximum number of 16-bit words in mamaory),

SHF Oinwhen oparator has selacted the Shift key and is an indication
that future key selections will be based upon the upper key
labels. Shitt function will remain in effect until either the Enter or
Clear key is selected.

These sixlesn LEDs can aleo indicate the etatue of 16 coneacutive 10 etates
when used with the monitor function discussed later in this chapler. The
numerals above the alphabetical characters are used during this function,

5. LOGIC KEYS

These twelve keys are used to selact the required function and anter logic when
in the Program mode. The upper labels are used to enter numerical values when
preceded by the Shift key. Numerical values, when entered, are viewed in the
Address Data display. The decimal point is used only for the entry of timer preset
values in lenths of a second. The Monilor function will be discussed Delow as
part of the Upper Case keys. The function of the lower or normal case labels on
these keys is described in the folliowing Key discussion.

AND Flaces logic such as two Contacts or Two groups of contacts in
serias (see Figure 4.2). Power flow must be possible through
both elements betore It will be passed 10 the next element.

UH Flaces logic such as two contacts or wo groups of contacts in
paraliel {see Figure 4.3). Power flow can be possible through
either {or both) elements before it will be passed to the next
glamant.
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EXAMPLES OF AND L& » & EXAMPLES OF OR T + D
Figure 4.2 Figure 4.3
SERIES LOGIC (AND) PARALLEL LOGIC (OR)
STR Begins (Stans) a new group of logic and stores current logic

resulls into a Last In, First Out (LIFQ) pushdown stack.

NOT Inverts the stale of the referenced stalus lo creale a normally
closed contact. NOT AND results in a normally closed series
contact. NOT OR results in 2 normally closed parailel contact.

ouT Specifies the end of a string of logic by entering a coil. 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 dictated by the
power flow. Qulputs can be paralieled by entering additional
OUT tunctions at the end of a rung of logic,

TMR Specifies a timer function to end a rung of logic. The timer
requires a unigue 6XX reference for storage. Two types can be
programmed (seconds and tenths of seconds) depending upon
the nurmerical presat (with or without decimal point) entered after
the 6XX reference. For example. 0.9 or 8.0 seconds can be
programmed, depending on the decimal point.

CNT Specifies a counter function to end two logic rungs. The two logic
rungs required by this function are count and resetl. Coun, being
the fop rung of conditional logic. When all programmed condi-
tions permit power flow, the counter will begin counting. The
bottom rung is the resel rung and s programmed with the
conditional logic required for resetting the counter. The counter
also requires a unique GXX reference for slorage, Transition
Aatastinm ie a =tandard Buikt-in funcetion
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SR Spedilies a Shift Register function 1o end three logic rungs
(input, clock, and resel). The reference used with SR (for exam-
ple, SR 150) Is the first stage of this shift register, The last stage
miist be entered immediately after the SR and its refarence. A
shift register can contain a total of 155 steps or several shift
registers can be programmed, each with a different number of
sleps, as long as the total of 155 steps is not exceeded.

MCS The MCS (Master Control Start) key specifies the beginning of a
Master Control refay function. This provides an efficient method
of programming for controlling large guantities of coils if a
specilic permissive condition is not satisified.

MCR The MCR (Master Contral Raset) key spacifies the end of a
Masier Contral relay function. A similar number of MCBs must
be entered to lerminate, one at a time, the Master Control Start
functions entered. One MCR terminates only one previous MCS
tunction.

S5ET Used with latches, shift registers, and coils. It specifies where
latehes are o be turned ON (set), shift register stages set 1o the
OMN state, or coils to be turmed ON and not affected by internal
relerence 376 (disable all outpuls).

AST Performs functions similar 1o the SET key lor laiches, shift
registers, and coils, except it specifies when these references
will be turned OFF (reset).

6. EDITING KEYS

These eight keys select the action reguired to modify either the stored logic
within the CPU or the logic address being displaved. Those keys that can modify
previously entered Iogic (that is, Delete and Insert) require a confirming key
aparation fo ensure that the operation is o be evecuted.. Thus, if they ara
accidentally depressed, the arror can be corrected by depressing the CLR
{Clear) key without actually affecting any entered logic. A description of each
editng key is as follows:

DEL When logic is being displayed, this key (Delete) when included
a3 the first keystroke of a two key sequence, will cause that
single function to be removed (deleted) from the CPU memaory.
Tobe effeclive, afler depressing Delete, the PRV (Previous) key
musi be depressed, which executes the delete operation.

INS This kery (Insert) allows logic functions to be inserted between
axisting logic functions. The function o its address thal is alter
the location at which the new function is o be placed, is dis-
played. Then the new logic is built Iollowed by the Insert key (not
the Enter key) and the confirming NXT (Next) key. The new logic
that is inserted by this key sequence will be placed in mamory
immeaedigialy balore the dicolaved function or addrass.
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EMNT The ENT (Enter) key is used to complate the entry of logic when
initially building the CPU program or to replace an entire single
word function. Logic functions are entered typically at the end of
the existing logic.

CLR The CLR (Clear) key, when selected, clears the programmer of
previously entered commands. Il error codes are displayed, this
key will acknowledge the error and relurn the programmer o its
normal (cleared) function, When monitoring a program, de-
pressing Clear will cause the display to indicate the memory
address in lieu of loglc functions. When the key sequence CLR,
SHF, 3, 4, 8, DEL, NXT is entered, the entire contents of memaory
will be cleared.

NOTE

This key sequence should be used with caution, be sure thal you
want to clear the entire program. Remember, if single functions or
groups of functions are 1o be cleared, the DEL key, foliowed by
PRY should be selected for each function to be cleared.

SHF This key (Shift) locks all other keys to their shitted (upper label)
functions and causes the SHF LED to be lit in the display area.
The shift operation is ended by selecting the keys Clear or Enter.
The SHF key must precede a numerical key or a group of
numerals before selecting the numerical keys. For example to
anter an open contacl with input reference 12 as the first contact
in a rung of logic. the key sequence would be STR. SHF, 1, 2,
ENT.

SCH Thiz key (Search) allows the entire program to be searched for
specific logic functions. The logic function is defined by the logic
keys (without Enter), then Search is selected. The memory will
be searched from the current location until either a match iz
found or all memory is searched. Successive depressions of this
key will cause repeated searches with memory wrap-around. An
unsuccessful search results in error code £33 being displayed.

PRV When displaying logic or monitoring 1'0 state, selecting the PRV
(Pravious) key causes the previous logic function or 1'0 status to
be displayed. Additional depressions ol this key cause the
display to decrement until memory address zero (s reached.

NXT When displaying logic or monitoring 10 state, selecting the NXT
(Next) key causes the next logic function or 1/ status to be
displayed. Additional deprassions of this key cause the display
in ineramant until and of memary ie reachad.
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7. SHIFTED FUNCTIONS

The Shift key, when selected, causes most keys 10 change their function to
those marked on the face of the programmer directly above the coresponding
keys, Normal unshifted functions are as placed on the keys themselves, Mostof
the shifted functions are used when entering numerical values (digits 0-9 plus
the decimal point). When entering a program, the unshified functions mus! be
selected first (AND, OR, NOT. OUT, TMR, eic.), then the SHF is selected to

enter the numencal portion of the program. The use of the other four shifted
functions are as follows:

MON When in the Run mode. this function allows the user to monitor
the status of 'O references in two successive groups of 8, The
specified 10 reference is used to salect the first 8 references
and the next group in numerical sequence is also shown 1o
provide a total of 16 real time statuses. The spacified reference
should be the first reference in a group of B, for example, specily
10 to manitor the 10 group 1010 17, If a reference other than the
first one In a group Is spocified, monitoring of the 1O will default
to the first reference in the group. After the reference (for
example 043) is entered and displayed (for example 040) as
dala, the status of the 8 references in that group (for example
040-047) are displayed by the lirst 8 LED's (AND, OR, STR, elc)
In the logic display

The next 8 references (e.g. 050) are also displayed and their
status is indicated by the last 8 LED's (MCS, MCR, SET, etc).
These 16 LED's will be ON or OFF as the /0 asslgned to these
refarenceas is enargized or de-energized. As the 'O changes.
tha state of tha L EDs changes

Ta display another group of /0 references, the PRY or NXT key
can be selected to decrement (40, 30, 20, etc.) or increment (50,
60, 70, elg) the group number and its associated references.
References up 1o 577 can be dispiayed, (here is aulomalic
wrap-around from 570 to 000 (NXT) or 000 to 570 (PRV). The
current values of timers and counters can also be monlored by
entering TMH or CNT, XX (timer or counter reference) followed
by MON (the Monitor Key).

WRITE This function operates with an audio tape cassette recorder or
cartain nther peripherals io affect a transfer of the CPU's logic to
the peripheral. Connect the device to the tape port with the audia
cable supplied with each programmer or paripheral. Sel the
mode switch to LOAD and turn the device ON. To bagin the
transfer, select tha WRITE key. This starts the writing of the CPU
legic ento the cassette or other peripheral. For more detailed
information on transterring data to peripheral devices, refer to
the discussion of each peripheral
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READ This function operates with the audio tape casseite recorder or
other peripheral to load a CPU's memory from the cassette or
other storage device. Connect the device to the tape port with
the audio cable supplied with each programmer or peripheral,
Set 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 lnading of the stored program into the
CPU memony

CHECK This functinn oparates with the audio tape recorder or other
peripheral to verify proper program transfer. After a transfer s
made, It should be read back similar to the READ abovea,
however, the CHECK key must be selected instead of READ
The Check operation does not alter aither the CPLU logic nor the
data in the peripheral. A data compare is made betwesn the two
sources of information 1o ensure that there has been no error in
the recording process.

NOTE

The F and R keys and the DATA and REG notation in the Logic Display
are not used with a Series One Junior.

PROGRAM CHECKING AND ERROR CODES

When entering ladder logic programs with the programmer, the CPU automatically
performs many checks on the data and operations selected by the programmer.
Functions entered are checked for proper key sequence, proper range of references
eniered, etc. Ermors detected during these checks are indicated in the data display
by the letter E followed by a two digit code (01-89). The CPU also performs the
program emgr check any time that the PC is swilched 1o the RUN mode,

Table 4.1 summarizes the meaning of each error code, 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 programming. However, there are many other
yvaluable functions it provides which are shown in the following Tabile:
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Code NP Slgnificance Cause Corective Action
Aun | Prog | Load
Bt | ¥ | X ¥ | Incorrect Operation | Operator attempted to pedorm | Fyaming operation. Depress CLH.
ilegal operation such aschanging | Reinitiate proper function,
program in HUN mode.
F? | X Faull in Frogram CPU Has detecled error in Go o Pr:q:]:*:ram mode, Depress CLR,
structure. program when placed into RUN | Address of faulty logic will be shown.
Mode, Example; lnpul module | Depress NXT to display content. o
| reference used as coil | o
E3 | X Stack Capacity Mare than eight statis levels Go in Program mode. Depress CLH. :_
Excesded, attempted to be stored in push- | Programmer will display kocation of firsl -
down stack. 9h STH error. Examine logic and
) Teprogram as necessary, u
E5 | X Duplicate Coil Coil {output, internal, timer, or Go to Program mode. Depress CLR. b+
Reference. counter) used as an OUT more | Programmen will display kocation of %
than once, sacond coil of pair ising same refar- o
ence. Cnier another coil reference. o
E6 | X Incomplete Master | More MCR references than MCS | Go to Program mode. Depress CLRA. =
Coandrnl In program. Programmer will display first un- =
matched MCR. Correct pmggam by m
| deleting MCR or adding MCS, E
ET | % Incomplete Counter | All conirol lings nul provided lo | Go o Program mode, Depress CLR. 3
or Shift Register, one or more Counters and/or Shift | Programmer will display errant fune- o
Registers, tion, Add required reset, clock or clear =
| | lines. w
EB X Missing Numerical | No preset entered lor imer or | Depress CLA. Programmer will dispiay
Value | counters, or shift register stage | errant time, counter, or shift register, Add
| ralerence. required value.
Es | X | Incomplete Logic | Relay ladder line not connecled lu | Gu 1o Program Mode. Depress CLR.
coil; relay contact(s) left Pragrammer will display first un-
- incompiete or hanging, finished logic element. Add logic to tie
| thie glamen! into etorad oo or delele |
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lcable Mode
ode e Significance Cause Corective Action
Run | Prog | Load |
E11 X Memory Full Operator attermpting to add logic | Depress CLHE. Restructure program so
o CPU already at limit. that lagic limits will not be exceeded.

E13 X Maximum number of | Operator attempted to enter mare | In Program mode depress CLA. Examing
High Speed Counter | than 20 High Speed Counler logic and reprogram as necessary.
preset poinis ex- presel points

| ceedad
EM | X X 1, Parity Failura GPU has delected a fault in the | Go 1o Load Mode, Depress CLR. Reload
| panty structure of s internal memary from previously recorded tape
MEMary. or chear entire memvy and reload
manually, If BATT light not ON and fault
can not be cleared, replace CPU module.
E25 ¥ | Faulty Comparison | External device such as tape Dapress CLA. Varily corect program
cassetle has content that does not | number or tape. If correct, either rerecord
agree with CPU memory, tape or reload CPU.

E28 X | Weak Record Signal | Playback Signal level, such as Adjust volume level on tape recorder or

from tape recorder, is beiow other peripheral device. If ON steady for
| acceptable level. extended period of time, restart function
to obfain reliable operation,

E30 X Communications lost | Cable connection broken Check cable, 10 expansion module and
between PC and ex- | batween PC and expansion rack | expansion rack power. Fix problem.
pansion rack. CPU | or power loss in expans:on rack. | Cycle system power off and on or attach

| stops, outputs furn programmer and swilch From RUN fo
off, PRG to RUN.

B3l | X Framing error ba- Communications lost or Check cable, 10 expansion module and

| lween FC and expan- | inlerrupted between PG and ENpansion rack power. Fix problem,
sion rack. CPL slops, | expansion rack. Cycle systam power off and on or attach
| outpuls tum off, programmer and switch From RUN 1o
PRG o RUN.

+86 180 4631 7198
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Code Mhlmblu Mode | Significance Cause Corrective Action
Rl | Prowg |1 oad
E3Z| X Parity cmor between Communications interrupted Chack cable, 1'0 expansion module and
‘ { PC and expansion between FC and axpansion expansion rack power. Fix probiem.
rack. CPU stops, rack. Cycle system power off and on or attach
| outputs turn off, programmer and switch From RLIN ta
| PRG 1o RUN.
B33 | ¥ | Expander rack does | Expansion rack does not have | Cycle hasic unit power off andon. Ensure
1 not respond 10 CPU's | power. ihal power is applied 1o expansion rack.
' 'O configuration [ |
| request dunng power- | |
up sequence, e
E99| X X Unsuccesstul Search | Search funciion has reviewsd | Depiess CLA. To cause an additional
all memory and has net located | search, re-anter function and restart.
, required function, |

+86 180 4831 7198
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OPERATION SEQUEMNCES

An understanding of the basic PC operation sequences s necessary in order tn
affectivaely and efficiently enter ladder diagram programs Yo should ba tamiliar
with the use of rach key, alone and in sequence with ather keys The programmer is
an axcellent tool for pragram entering, editing and monitaring. Table 4.2 lists the
various operations, the keysirokes required to enter those operations, and the mode
or modes in which the operation can be performed. Each of the modes is indicated
by a lettar; B (RUN), P (PROGRAM), ar L (LOAD).

Table 4.2 PC OPERATION SEQUENCES

MODE
OPERATION KEYSTROKES R P L

Clear all memory CLR SHF 3 4 8 DEL NXT x
Display present address CLR ¥ X
Display present function NXT L 4
Mext function MNET xR
Pravious function PRV ¥OoM
Go to first function in SHF MXT X X
program memory
Go to specific address SHF (address) NAT X X
Search for a specific {Function) SHF {Ref. No.} X X
function SCH NXT
Search for a specific SHF (Ret. No.) SCH NXT x X
reference number
Inserl function belore (Function) SHF (Ref. No.) x
the displayed function INS NAT
{or acdress)
Monitor a group of 8 SHF (Beginning Ref. No.) MON k4
consacutive references
(1D, internal coils,
Ehift Register coila)
Manitor Timer or Counter  SHF (T/C No.) MON X
accumulated value
Force a reterence ON SET SHF [Ref. No.) ENT X
{will be overridden by
user logic)
Farce a reference OFF RST SHF {Rel. Mo.) ENT *

(will be overridden by
usen hogic)
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Table 4.2 (Continued)

MODE

OPERATION KEYSTROKES R P L
Enter a function into (Function) SHF (Ref. No.}) ENT *
program memaory
Transfer data to tapa, (Dptional program 1D) WRITE X
printar, or PROM writer
Load program memory from  (Ophonal program (D) READ X
tapa
Verify data on tape or {Optional program D) CHECK X
in PROM writer RAM

against program memaory

The above table provides a convenient reterence lo the programmer keysirokes
required for the various PC operations. 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
grder 0 observe the contents of user Memaory. You can either step Torward or
backward in user memaory. With the Programmer installed and the mode swilch in
the Run or PRG (Program) position, cbserve or perform the following actions:

1. The programimer will display addiess 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 .

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

3. Successive depressions of the NXT key will cause the prograrmmar 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 legic then being viewed.

4. An additional depression of the NXT key will restore the display to the logic
conmtent,

5. At any time, depressing PRY will cause the logic of the previous (closer to
zero) memory location to be displayed.

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

7. It by successive depressions of NXT, the end of the actual program is passed,
the display will show End. With each successive selection (with the NXT or
PRV keys) of an unprogrammed or empty memaory word, the address of the
Ea'g location will flash in the display for 1/4 o 1/3 of a second prior to going to

nd.
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SEARCH CPU LOGIC — In the event that you wish o quickly find a particular logic
elemeant (programming step) in user memory, this sequence of operation allows you
to do so. After installing the programmer, with the mode switch in the RUN or PRG
position, observe or perform the following actions:

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

2. Enter the logic function whose location is to be searched for, For example,
select AND, SHF, 1, 0, 5 (AND 105). Do nol select ENT key.

3. Select the SCH key to begin the search. If the logic function is not found, error
code E99 will be displayed.

4, i amatchisfound, the display will indicate the first memory address containing
the desired function. Depressing NXT will cause the logic at that address to be
displayed.

5. Successive depression of SCH, while the memory address is being displayed,
will cause additional searches to accur from the current location.

6. As long as one match is found, the search will not stop at the end of memary,
but will continue with memory address zero until a malch (possibly the same
Incation) 1s again detected.

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

ALTER ONE LOGIC ELEMENT — This sequence of operalion allows you lo change
the contents of a particular localion in user memaory. After installing the programmer,
place the mode swilch in the PRG position. Observe or perform the following
aclions:

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 lit.

2. Move the display 1o the element to be altered using the NXT or PRV key or
Search function.

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

4. Select the Entar (ENT) key to causae the change to occur. The new logic
element you have anterad will take the place of the pravious Ingic at that
memaory location. The next address will be automatically displayed.

5. If tha new alemeant iz not to ba entered or an error has been made in its
construction, depressing the Clear (CLR) key will cancel the new logic and

b irm s dleslais 4 s arddesmss af e S irnsed bl
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DELETE ONE LOGIC ELEMENT — This sequence of operation allows you lo
remove one logic element fom the program in user memory. After instailing the
programmer, place the mode switch in the PRG postion. Observe o perlorm the
following actions:

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

2 Move tha display to the elemant to he deleted using the NXT or PRY key or the
Search function.

3. Selectthe DEL key. Notice that the Address/Data display has asmall "d" inthe
left digit of the display.

4, Toconfirm that the Delele operation Is 10 De execuled, selectihe PRV key. The
next address will be displayed after the Delete is performad. The remaining
user logic will automatically move Dack one address location (nearer o
0.0.0.0.) to fill the empty memory.

5. To cancel the Delete operation, select the CLR key (before selecting DEL).
The display will revert 1o the element being considered for deletion.

CLEAR ALL MEMORY — This programming sequence should only be used when
the entire contents of logic memory are 1o be cleared. After installing the pro-
grammer, place the mode switch in the PRG position. Observe or perform the
following actions:

1. The programmer will display address zero indicaled Ly Tour zero digils in the
display, with decimal polnts to the right of each digit (0.0.0.0.). and the ADR
LED fit.

2. Select the key sequence CLR, SHF, 3, 4, 8,
3. Select the DEL key: the display will change to [ | |-

4. Toexecube the clear function and cause all logic elements to be removed from
user memary, deprese the MXT key.

5. Tocancel the clear function, the CLR key can be depressed before depressing
MWXT.

INSERT ONE LOGIC ELEMENT — 1his sequence of operation allows vou to inser
ane logic element between two existing program steps in the user program. Atier
insialling the programmer, place the mode switch in the Program position. Observe
or perform the following actions:

1. The programmer will display address zero indicated by four zero digils in the
display, with decimal points to the right of each diagit (0.0.0.0.}, and the ADR

1EM Lig
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2. Move the display 1o the element that will be after the location at which the new
element is 1o be entered. This can be done by using the NXT ar PRV key ar tha
Search function.

3. Enter the new logic element, for example; AND, SHF, 1, 0, and 4 (AND 104),

4. Select the Insert (INS) key 10 cause the change lo occur. Nolice that the
address display has a small “1” in the left digit of the display.

5. A confirming keystroke is required o ensure thal the inser action by the
operator is valid. To confirm the insert, select the NXT key. Alter the insert is
performed, the display will show the address of the next logic element.

MONITOR 110 STATUS — This operation sequence allows you to monitor the
status (OM or OFF) of references. A total of 18 V'O references can be monitared at
any one time, beginning with the lowest address in the group with the referance
selected by the operator. Each reference is within a group of 8 relerences. The 10
status of the group containing the selected raference, plus the next higher group of
8, is displayed. After installing the programmer, place the mode switch in the RUN
position, Observe or perform the following actions:

1. The pregrammer will display the address zero indicated by four zero digits in
the display, with decimal points o the right of each digit (0.0.0.0.), and the ADR
LED §il.

2. Enter any reference fo be monitored. For example, to monitor the real time
status of references 020-027, or any one reference within that group, the
following keys can be selected: SHF, 2 and 0.

3. Select the Monitor function (MON). Note that the shitt is still in effect (selected
in previous step) causing the RST key to select the monitor function.

4, The display will revert tol |foliowed by the lowest reference (e.g. 020} in that
group. If tha 'O references to be monitored are assigned to a module located
in a 5 or 10-slot expansion rack, the references can be for a 4, B, or 16 point
module. If the module is a 4-peint module, the status of the first 4 10 points are
real world outpuls and their operaling status will be displayed. The 4 higher
references cannol be used as real world oulputs, bul can be assigned to
internal coils. The 4 monitor LEDs normally assigned to the 4 higher refer
ences in this group will always be OFF,

The status of an 8 point module (for example, 030 10 037) is indicated by the
first 8 LED's (AND, OR, 5TH, .. .. 5R) and the next module's status, if an 8
point (for example, 040-047) will be indicated by the last B LEDs (MCS, MCR,
SHF_. . 7). Inthe case of a 16-point module, the status of all 16 points will be
consecutively displayed (030 to 037 and 130 to 137)). Mote that this is the only
valid 16-point reference that can be used with a Series One Junior PC.
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5. Depressing the NXT or PRY keys will cause the address display to increment
or decrement to 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.

MONITOR TIMER OR COUNTER STATUS — This aparation saquence allows an
operator to monitor the current accumulated value of a timer or counter. After
ingtalling the programmer, place the mode switch in the RUN position. Observe or
pertorm the following actions:

1. The programmer will display the 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 lit.

2. Enter the timer or counter reference 1o be monitored, For example, to monitor
the operating status of timer 601, enter SHF, &, 0, 1). If a counter had been
assigned reference 801, you would then be monitoring the status of counter
601, The valid references lor timers or counlers are 600 to 624 The high speed
counter reference is 624. References 620, 621, 622, and 623 are reserved for
future use. Remember, each valid reference can be assigned to only 1 limer or
1 counter.

3. Select the Monitor tunchion (MUON). Note that the shift selected in the previous
step is still in effect causing the RST key to select the monitor unction. If the
selected reference is not used in the program, error code EO1 will be
displayed.

4, The display will contain the current content {accumulated value) of the selec-
ted timer or counter. Timer values will be displayed in tenths from 000.1 up to
999.9 and counter values will be 0001 to 9999, The Logic Display will also
show the wo least significant digits of the timer or counter reference (for
example, 01 lor timer or counter B01),

£. The NXT and PRV keys move the display lo adjacent timer or counlers. Any
timer or counter not actually used in the logic cannot be displayed.

DISPLAY A SPECIFIC ADDRESS — This operation sequence allows you to select
and dieplay a specific memory addrasz (location) and the logic content of that
address. After installing the programmer, place the mode switch in the RUN or PRG
position. Observe or parform the following actions:

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

P

Enter the memory address to be cbserved, For example, if the logic contained
in address 36 is to be observed, SHF. 2 and 6 would be selected.

3. The NXT key is then selected and the display will contain the selected address,
Te display the content of this memory address, the NXT key is depressed a
second time.

4, At any time, selecting SHIF then NXT will cause the display to go to address
0.0.0.0.
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FORCING 'O REFERENCES — Tha operation sequences described in this
paragraph allow you to force an Input or Quiput reference elther on or off. Forcing
the state of 'O refarences provides a convenient method of testing the operation of
field devices and debugging the logic in the user program. If an input or output is
forced on or off, it will remain in the forced state for 1 scan of the CPU. The
programmaer must be in the RUN mode to force /0. After installing the programmer,
place the mode switch in the RUN position. Perform the following to lorce 11O
references,

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

2. Enter one of the following sequences o force an 10 reference either on or off
as required:

# To force a spacic 1D reference ON, anter the ssquence:
SET. SHF. XXX (10 reference). ENT

® To force a specilic 10 reference OFF, enter the sequence:
RST, SHF, XXX (IO reference), ENT

3. Repeal the above operation for other 'O references to be 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 I'O SCAMN, THE
SET STATE WILL TAKE PRECEDENCE AND COULD CAUSE
AN QUTPUT TO BE TURNED ON AT THE WRONG TIME.
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OPERATION WITH PERIPHERAL DEVICES

Several peripheral devicas are avallable for use with the Series One Junior PC. The
Programmer is required for operalion with the tape recorder. when recording user
programs. The tape recorder connecls to the Programmer through the Pro-
grammer's tape port. The tape port is located 1o the right of the mode switch and is
labeled TAPE. The rest of this chaptar describes the oparation of these penpherals,
which arg listed below:

Audio Tape Recorder Various models
Printer Interface Unit Catalog Number (C810PER151
Phug-nn PROM Writer Catalog Number ICE10PER154

TAPE RECORDER OPERATION

Most audio tapo recorders with auto-level control can be used with the Series One
Junior PG, It is recommended that the recorder also be equipped with a counter 1o
allow multiple programs o be recorded on tape. Units such as General Electric
model 3-5158A have been tested and found fully compatible with the Series One
Junior, The lape recorder aliows three functions to be perdformed: (1) record a
program onio tape, {2) load a CPU or peripheral from lape, and (3) verily (he content
of a lape. The cpevation 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 2.5 foot (0.75 matar) audio cable (Catalog numbaer ICE10CEBL151), which is gray
with a red tracer, is supplied with the programmer. This cable i used enly with a tape
recorder and connects it 1o the tape port on the programmer. A solid gray cable is
supplied with the stand-alone Printer and the stand-alone PROM Writer for con-
necting those devices to the tape port.

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

3. Apply AC power to the tape recorder. Verily presence of the wrile protect lab
on acassatte and insart the cassette. If the write protect tab is notin place, data
enterad on tha tape may be inadvertently arased

4. Adjust the tone control to its highest position

5. Connect the Programmer (TAPE port) to the tape recorder (MIC input) with the
2.5 L {0.75 m) audio cable (gray with red tracer).

6. Rewind tape to the beginning or to the desired record position if multiple
programs ara to be placed on one tape. Programs require approximataly 1.5
minutes (700 words) of tape per program.

7. For identification of a program, il desired, enter a four digit number
(0000-9999) on the Programmer. When tape is accessed later to load the
CPU, this number can be used to identify the correct program prior fo altering
CPU data. If a program number is not as expected. the aperator can terminate
the load operation and get the correct lape without loss of existing program nor
delay Incurmed by loading a wrong program. However, this identification
number i optional.
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8. Beqgin the tape recorder operation by depressing the RECORD button (and
PLAY it required by the lape recorder)

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

10. If after following all instructions, reliable operation cannot be obtained, try
operating the recorder with balteries.

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

12. Depressthe CLR (Clear) key on the Programmer to end the record operation

13. It is recommended that the tape be rewound to where the record began and
ihat the Verily operation described below be performed fo ensure data
integrity.

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

3. Apply AC power to the lape recorder and insert the cassette containing the
program to be verified.

4. Adjust the tape recorder's volume control 1o the maximum setting. Adjust the
tone control to its highest setting.

5. Connect! the Programmer (TAPE port) to the tape recorder (EAR input) with
the audio cable (gray with red fracer).

6. Rewind the tape to the beginning of the previously recorded program. The tape
can also be on tha blank area prior to the program, but not on another program.
Enter the program identification number (if previously recorded).

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

8, Starl the lape recorder by depressing the PLAY button. The verify oparation
now bagins.

9. Any errors delected during the verily operalion are indicated by an error code
being displayed on the Programmer's Address/Data display, Error code E21
indicates that the tape has an intemal parity error. E25 indicates a mismatch
between the content of the tape and the CPU logic memory. E28 indicates that
the play level is wrong and the verify operation should be siopped, volume
adjusted, and the operation restarted (from step 6 abova).
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10. Setting of the volume contral is critical for proper operation. The arror code
displayed for an incorrect (low) volume control setting is E28. Figure 4.4
illustrates the area of the valume control available for a proper setting.

RECOMMENDED
MIN SETTING MAX
VOLUME WOLUME

SECOND RANGE (NOT RECOMMENDED)

Figure 4.4 VOLUME CONTROL RANGE SETTING

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

11. Find the correct position for the mid-range of the acceptable volume control
during the beginning or header portion of the tape. Some experimenting may
be necessary. The duration of time for the header is about 12 seconds. it is
impaortant to choose the lower of the two ranges for the volume control setting if
they both exist (see 10 abowve). For the recommended General Electric
recorder this is at about 80% of the full maximum setting. Mark the proper
satting with paint or some othar method of identification.

12. If the volume control has been correctly set before the end of the header, the
programmer display will be blank, and the lower right number 7 LED will turn
on dimly. Befora the end of the header the LED will tum off. A few seconds
later, F will be displayed, indicating thal the program has been found.

13. During the adjusting process in 11 above, the data from the tape may not be
valid il the adjustment is not performed quickly enough. The tape loading
ghould be repeated with the correct volume control setting. To clear the CPL
to restart the loading, itis necessary to either power-down the CPU or remove
the Programmer from the CPU, then reatiach and depress the Clear key.

14, When the verify is complete without error, the Programmer will dispiay End in
the Address/Data display.

15. Stop the recorder and depress the CLR (Clear) key on the Programmer to end
the verify operation.

16. The verify operation will require approximately the same time as the record
oparation. which is about 1.5 minutes.
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Loading A Program
1. Install the Programmer and apply AC power to the Series One Junlor PC.
2. Turn the mode switch on the Programmer to the LOAD position.

3. Apply AC power to the tape recorder and inseri the cassette containing the
required program.

4, Adjust the volume control to the setting determined during the verify operation.
Adjust the tone control to its highest setting.

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

6. Fewind the tape to the beginning of a previously recorded program. Tape can
also be on the blank area pror to the program, but not on another program.
Enter the program identification number (il previously recorded).

7. Select the READ key on the Programmear fo establish the load operation.

8. Start the tape recorder by depressing the PLAY key. The load operation now
begins.

It the CPU detects a program number ditferent than the one entered in step 6,
the programmer will beap and the display will show PAE =,

g, Itthe wrong program has been selected, the load operation can be aborted by
stopping the recorder and powernng-down the CPU or remove the programmer
from the CPU, then reattach and depress the CLA key.

10. Any errors detected during the load operation are indicated by an arror code
baing displayed on the Programmer's Address/Data display. Error code E21
indicates the tape has an internal parity error. A steady E28 indicates the play
lavel iz wrong and the load should be stopped, volume adjusted, and the
oparation restarted (step 6 above).

11. When the load is complete with no errors, the Programmer will display End in
the Address/Data display and the ON/OFF LED will be off. Stop the reconder
and depress the CLR (Clear) key on the Programmer 10 end the load
operation.

12. The load operation will require approximately the same time as the record
operation, which |s about 1.5 minutes,
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PRINTER INTERFACE UNIT

The Printer Interface Unit (catalog number ICE10PER151) provides an interface
between the Series One Junior PC and a printer for the purpose of providing a
convenient means of obtaining a hard-copy printout of the program residing in the
PC's user memory, It can also be used with a Series One PC. The format of the
printout is swilch selectable and can be either Boolean (mnemaonic) or ladder
diagram format. Many readily available, inexpensive printers. inciuding those com-
manly used with persanal computars can be used with the Printer Interface Unit for
the printout

A B (2m) Printer Intertace cable and an external power suppiy cable are Inciuded
with the Printer Interface Unit. Printer Intartace Unit Specitications are listed balow
in Table 4.4

Table 4.4 PRINTER INTERFACE UNIT SPECIFICATIONS

Oiparating Temparatura 0° In BO° C (32° 1o 140° F)

Storage Temperature —10"to 70° C (14" i 158° F)

Humidity (non-condansing) 5o 95%

Required Operaling Power  +5 V dc = 5%, 300 mA (minimum)
(Supplied either internally from the
CPU or from an exiernal power supply)

Dimensions 5.7 x 4.7" x 1.5" (145 x 120 x 3Bmm)
Weight 11.68 oz (330 g)
Printer Inlerlace Centronics (Parallel)
Printing Capacity Ladder Diagram Lisling
{maximurm) 13 contacts and 1 coil per line
16 lines per page
Boclean Listing

200 steps per page (4 lines with 50
steps in sach line)
700 steps maximum

Table 4.5 lists the requirements that a printer must meet for use with the Printer
Interface Unit.

Table 4.5 PRINTER REQUIREMENTS

# hust have a Cenironics inierface
# Capabie of generating ASCII character code 75 H (Hexadeoimal) as a "/
* Must respond to control oodas:

OF H (80} — Expanded print O

OF H [SI) — Compressed print ON

12 H (DC2) — Compressed pant OFF

14 H (DC4) — Expanded print OFF

® Musl be capable of printing 132 columns; however, if an 80 column printer can
respond 160 the 5| (OF H) control code 1o allow 132 or more characters per ling, It can
be used, This type of printer, when used with (e Printen nterface Unil, will print
compressed characiers. A chorce of eliher normal (132 column) print or compressed
{80 column) print is swilch selectable.
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# The following printers have been tested lor operatbion and can be used with the
Printer Interface Unit,

General Electne Parsonal Computer Printer, model 3-8100
Epson model AP-100

Hewlen Packard Thinkjet, model HP 22250

IBM Personal Computer Graphics Printer

Seiko model GP-500

HARDWARE DESCRIPTION

The: Printer Interface Unit is a self-contained unit that attaches 1o the Series One
Junior PC. Electrical and physical conneclions to the PC are made through a 26-pin
connector, located on the back of the Printer Interface Unit. The Printer Interface
Unit is attached to the PC by placing its 26-pin connector directly over the mating
conneclor on the PC and gently pushing down on the unit until itis securely in place,

Connection from the Printer Interface Unil to the selected printer is made through
the Printer Interface Cable, IC610CBL152A to a 24-pin connector on the front of the
unit. Power to the unit can be supplied directly through the rear panel connector from
the CPU power supply or from an external power source capable of supplying + 5V
dc it 300 mA, The power source, elther internal (INT) or external (EXT) Is selected
by a 2-position switch located on the rear panel. Connection to an external powear
source is made through a 3-wire cable supplied with the Printer Interface Unit.

The sequence for operation of the Printer interlace Unit is initiated by depressing
pushbutton swilches on the front panel. Twa indicator lights on the front panel
provide a visual status of the Printer Interface Unit operation. There are also 2
indicators that provide operating status of the PC. Figure 4.5 is an illustration of the
Printer Interface Unit showing the features mentionad above,
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Figure 4 5 FRONT. SIDE. AND REAR VIEWS OF PRINTER INTERFACE UNIT
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HARDWARE FEATURES

The Printer Interface Unit front panel has twa LEDs located in the uppear right corner
used for visual indication of system status. The purpose of the indicators is de-
gcribed below.

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

OM CPU failure has been detected.

OFF CPU pperation is normal,

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

baing supplied to tha Printer Interface Linit.

O If power is being suppiied by the Series One Junlor's internal
power supply, this indicates that + 5V dc s being produced by
the supply. If the Printer Interface Unit is being powerad from
an external source, the +5 V dc being supplied is within the
specified tolerance,

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

The 24-pin connector located on the lower right of the front panel, provides a
connection from the Printer Interface Unit to tha selected printer through the Printer
Interface cahle, ICR10CBL1A2A

immediately 10 the left of the connecior are 4 pushbuttons used 0 initiale operation
of the Printer Interface Unit 10 get a hard copy printout. There are also 2 LEDs used
as status indicators dunng the set-up procedura

FORM Thiz pushbutton iz used to select the format of the printout,
cither a ladder diagram or Boolean listing of the user program.
The pushbutton Is an alternate function switch. Each time it is
depressed, the selected prinfout format will change.

As the pushbution is depressed. the color of the LED will
alternate between green and red. The LED. when green,
indicates a laddar diagram printout; when red, indicates a
Boaolaan listing printout

FROD This pushbutton 1 also an alternate function switch. Eachtime
it is depressed, aither a Series One Junior or Series One PG is
alternately selected as the program listing source. The selec-
tion must agree with the PC to which the Printer Interface Unit
is attached.,

As this pushbutton is depressed, the color of the LCD will
alternate between green and red. The LED, when red, indi-
cales selection of Series One Junior, when green, indicales
selection of Series One.

PRNT When depressad, this pushhulion causes the printer to begin
printing the user program in the selected formats.
STOP When depressed, this pushbutton causes the printing oper-

ation to 2ton



PLC ProTech Ltd. sales@plcprotech.com - +86 180 4631 7198
About Us - Contact - All Products - Request a quote

GEK-80503 Operation 4-26

B0/132 COLUMN SELECTION SWITCH

On the night side-panel is a 2-position toggle switch used for selection of either B0
column printing format (compressed print) or 132 column printing format (normal
print}. The B0 column compressed print format is typically used with printers
designed for use with personal computers. The selected printer column format
corresponding with the switch position is printed on tha right edge of the front panel,
gither BO (lowards the top of the unit) or 132 (towards the bottom of the unit). |f
desired, the 80 column compressed print format can be selected for usa with a 132
column printer. The unused space to the right, beyond the B0th column, could be
used for adding comments.

EXTERNAL POWER SUPPLY CONNECTOR

A connector located on the lower right side of the unit provides the connections to an
extarnal power supply. A mating 3-pin connector with attached wires which are 3
feet (1m) in length, is provided with the Printer Interface Unit for connection to the
external supply. The color code for the external power supply cable and speci-
fications for the power supply are as follows

White + 8 V dc, = 5% (rated at 300 mA minimum)
Black Power supply logic ground
Green Common systam ground

POWER SUPPLY SELECT SWITCH

This is a two-position swilch located on the bottom of the unit, directly above the
26-pin connaclor. This switch is used for selection of either intemal or external dec
power lor the Printer Interface Unit, The top switch position is labeled EXT (External)
and the bottom position is labeled INT (Imternal). When used with a Series One
Junior, the Printer Interface Unit should be powered by an external + 5 V dc power
supply and the Power Supply Select swilch set to EXT,

SEQUENCE OF OPERATION

As a convenience 1o the user, instructions for using the Printer Intarface Unit are
printed on the front panel of the unit. The sequence of operation is described balow,

POWER-UP SEQUENCE

The following power-up sequence should be followed after the Printer Interface Unit
has been properly configured.

1. Power to be supplied by an external power supply.

Place EXT/INT switch in the EXT position,

Turn off power to the Series One Juniar PC.

Mount Printer Interface Unit onto the PC.

Altach Printer Interface cable trom connector on tront panel of unit to printar.
Turn on power to the Series One Junior PC.

ook O

Turn on power 1o the axternal power sunoly.
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USER PROGRAM TRANSFER FROM PC
TO PRINTER INTERFACE UNIT

Immediately after the power-up seguence has been completed, the user program
stored in the PC's user memory will automatically begin transferring to a buffer
memory in the Printer Interface Unit. This program transfer will take about 1.5
minutes. When the program has been successfully transferred, the FORM and
PROD LED indicators will turn on green, Il the program lansher is not successiull,
the LED indicators will efther flicker on and off red or neither LED will illuminate. II
after 2 minutes, neither LED tums on, repeal 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,

aither Senes Une Junior or Series One, by deprassing the FORM and PROD
switches as shown in the following table.

Table 4.6 FORMAT AND PC SELECTION

FORM PROD =l
PRINTOUT TYPE LED ON PC LED ON
Ladder Green Serles one Green
Ladder Green Series One Junior  Red
Boolean Hed Series Une Green
Boolean Red Series One Junior  Red

START PRINTER OPERATION

Depress PANT pushbution. The ladder diagram or Boolean program listing will
beqin to print and continue printing until the complete program has been listed or has
been stopped by the operator.

I 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 STOP
swilch is depressed during a Boolean listing printout, the Boolean listing printout will
stop. the printer will formfeed, and the complete OUTPUTS USED TABLE will be
printed in its entirety

PRINTING OF ERROR MESSAGES DURING LADDER DIAGRAM LISTING.

It any arrars in the printing process are detectad by the Printer Intarface Unit during
printing of a ladder diagram listing, an afror message will he printed and the printing
may siop, depending on the type of error. Table 4.7 lists the error messages and
their definitions.
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Table 4.7 LADDER DIAGRAM LISTING ERROR MESSAGES
AND DEFINITIONS

ERROR MESSAGE

DEFINITION

ROW OVER
COLUMN OVER
STACK ERROR [SR)

STACK ERROHR (CNT)
STACK OVER
STACK OVER (MCS)

MC ERROR
PRHOGRAM ERRCR

One rung of logic exceeds 16 lines.
More than 13 circult elements in line
Clock or Resat line not programmead in
Shift Register logic

Heset line not programmed in Counter
logic.

Pushdown stack using AND 5TR and
OR S5TR functions exceeds 8 levels,
Levels of MCS control exceed 8.

MCR functions exceed MCS functions.
Any error not listed in this table,

NOTE

When the ROW OVER or COLUMMN OVER error messages are printed,
the printout of the ladder dizgram will continue, When any of the olher

erron 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

I any errors in the printing process are detecled by the Printer Interface Unit during
printing of a Boolean program listing, an error message will be printed and the
printing may siop, depending on the type of error. Table 4.8 lists the Boolean listing
arror messages and their definitions.

Table 4.8 BOOLEAN LISTING ERROR MESSAGES AND DEFINITIONS

ERROR MESSAGE

INSTRUCTION  OPERAND DEFINITION

“*ERAOR""

297

Mol a valid mslruction

Incorrect operand

CROSS REFERENCE PRINTOUT

When the ladder diagram or Boolean printout of the user program listing has been
completed, the printer will formieed and then begin lo print a cross relerence printout
of all putputs. The heading of this printout is, QUTPUTS USED TABLE. The outputs
referenced in the user program (real world outputs, internal relays, shift registers
and timers/counters) will have an annotation mark to the nght of the relerence

number.

The OUTPUTS USED TABLE will continue printing until all output references have
been printed, This printout cannot be stopped, as can the lagder diagram and

Boolean listing printouts.
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EXPANDED PRINT FORMAT

When a more complex ladder diagram, using MCS and MCRH functions, is to be
printed out, an expanded print format is used. The starting point of each MGS
function is denoted by a letter, the first is A, then B, etc. The letter is carried through
o the end of each page and the beginning ol the next page, providing a ready
reference to the continuation of the ladder logic within he bounds of each MCS/
MCH control. As multipie MG 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 by an MCH tunction, (MCR) is printed in the last column
to the right and the letter corresponding fo that MCS/MCR logic to its nght.

PRINTOUT ANNOTATION EXPLANATION

Several items appearing on the printowts in Figures 4.6 and 4.7 are explained for
clarification. The ladder diagram printout in Figure 4.6 has a circled number (1-5)
next o each annotation, which corresponds 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 circled numbers (1-6) are for discussion
purposes only and do not normally appear on a printout,

@ The type of printout on each page appears on this line, either LADDER
DIAGRAM PRINTOUT, BOOLEAMN PRINTOUT, aor CROSS REFER-
EMCE PRINTOUT.

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

(3) The model 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-10 for
a Series One Junior PG or SERIES ONESRA-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.

U Refers to ladder diagram printout only, This 4-digit decimal number is
the user program memary address at the start of 2ach rung of logic. The
first element in the rung is stored at that 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
{referance number is printed directly above the contact). The memory
address at the start of the second rung is 0014, the first alement in this
rung is a normally open contact referenced as 010,

(6) Refers to Boolean printout only (Figure 4.7). The # sign immediately
preceding a numerical value in the Boolean printout listing, indicates
that the value is a reference assigned to an element at the end of a rung.

Additional explanation for annotation not shown on the examples.

Boolean printout for Series One Juniar only. An (E) preceding a Timer or
Counter reference (620, 621, 622 or 623) indicates that the reference is for
a Timer or Counter having preset values provided by an external thumb-
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SAMPLE PRINTOUT
Sample of each of the previously described printouts is shown in the following group

of figures. For this group of printouts, a simple program was entarad into the Serias
One Junior PC.
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Figure 46 SAMPLE LADDER DIAGRAM PRINTOUT
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PROM WRITER UNIT

The plug-on PROM Writer unit (catalog number ICE10PER154) is a compact, easy
1o use device that connects directly to and mounts on a Seres One Junior or Series
One PC. When mounled 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-volatile means of user program storage. After being written 1o, the PROM can
be installed in any Series One Junior PC as required. Programs storad in PROM
memory will not be lost during no-powear conditions

An additional feature of PROM memaory is that different programs can ba stored on
individual PROMS for use as required by varnous applications. Another function of
the PROM Writer unit is fo transfer the user memory contained in a PROM o the
CMOS memaory in a Series One Junior.

On the Series One Junior, the PROM Writar 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 tha PROM Writer unit attaches to the connactor on the lower left of the
front panel on a Series One Junior. When used with a Seres One Junior, the PROM
Writer unit must be powered by an external power supply. The source of power for
the PROM Writer unit is switch selactable. Figure 4.10 i an illustration of the PROM
Writer showing the location of its features, which are described in the text following
the illustration.

Iulinin TN N ATa T |

ruzer |
Fifw

Figure 410 PLUG-ON PROM WHITER UNIT FEATURES
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FRONT PANEL FEATURES

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

PWR The green PWR LED monitors the status of dc power being
supplied to the PROM Writer unit.
ON It power is Deing supplled by the CPU rack, this indicates that

+5 V dc is being produced by the supply. It the PROM Writer
unit is being powered from an external source, the +5 V dc
being supplied is within the specified tolerance.

QFF 5V dc not being supplied or not in tolerance.

CPU The red CPU LED monitors tha oparating status of the CPU
maodule. identical to the CPLU LED on the Saries One Junior or
a Series One CPU module.

ON CPU failure has been detected,
QFF CPU operation is normal.

The socke| on e lower tighl of Ue panel is used to contain the PROM being written
to. The socket is & zero insertion force socket. To insert a PROM inlo the socket,
push the locking handle up, Insert the PROM, then lock the PROM In place by
maoving the handle down to the horizontal position. The PROM should be placed in
the socket with the notch towards the end of the sockel closast 1o the FWH LED as
indicated by the figure on the panel next io the sockel. Even though the spacing of
the slots in the socket allows easy insertion of a PROM, care should be taken to
ensure thal leads on the PROM are not damaged.

Immediately to the lell of the sockel are 4 pushbullons amd lheir associaled LED
indicators. These pushbutions are usad to initiate operation of the PROM Writer unit
and the LEDs are indicators for each part of the operation.

BLAMNK When depressed, initiates checking of the PROM inserted in
the socket lor verification that the PROM does 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
successiul blank check. If the light remains on, and the ERR
light lurns un, the PROM needs (o be grased.

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

WRITE When depressed, the WRITE pushbutton initiates the se-
quence of events thal causes the user program in the Series
One Junior CMOS memory to be written to the PROM. When
the WRITE pushbutton ks depressed, the BLANK light will furn
on, then off. Naxt, the WRITE light turms on, prograrm entry is
axacuted, then the WRITE light turns off. A blank check and
verily are performed automatically when the WRITE push-
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CMPR During the sequence for writing to a PROM, this ight will turn
on while the contents of the PROM are being compared to the
contents of user memory in RAM. The CMPR light turns off
when the compare is completed and is good. If the compare is
not good, the CMPR light will remain on and the ERR light will
turn on. In addition, the contants ol a PROM insarted in the
PROM Writer unit sockel can be compared 1o the contents of
user memaory, whenever the CMPR pushbutton is depressed.

ERR This light is a visual indication that the PROM writing operation
has not been successtul, If the light turns on during any portion
ol the operation, an error has occured. If this does happen,
depress the ERR pushbution and repeal the procedure.

As a convanience fo the user, tha PROM Writer unit instructions for writing the
contants of uger memory to a PROM are printed on the lower left of the unit.

SEQUENCE OF OPERATION

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

WRITE OPERATION SEQUENCE INDICATION
Depress WRITE pushbution WRITE light lurns on
Blank check performed WRITE light tums off
BLANK light turns on
Write 1o PROM BLAMK light turns off
WRITE light turns on
Varify contents of PROM with WRITE light turns off
contents of RAM memory CMPR light turns on
Write sequence sucessful CMPR light turns off

The sequence of operation for transferming the contents of PROM memaory to CMOS
memory is as follows (the CMOS memory should be cleared first):

PROM TO RAM OPERATION SEQUENCE INDICATION

Depress WRITE and CMPR pushbutton WRITE light and CMPR light
&t the same time. Contents of will turn on.

PROM will be transferred to RAM

memory in the PC.

Contents of PROM and RAM memory WRITE light turns off.
are compared.
Compare good. Sequance of CMPR light turns off *

operation complete.
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*If an error is detected during the compare oparation, the CMPR Bght will remain
on and the ERA light will turm on. The error can be cleared by depressing the ERR
pushbulicn, When this is done, Ihe ERR and CMPR lights will turm off, If an error
Is indicated, repeal the operation,

EXTERNAL POWER SUPPLY CONNECTOR

A connector located on the right side of the PROM Wriler unil provides the
connections 1o an external power supply. A mating 3-pin connector with attached
wires 3 feet (1m) in length, is provided with the PROM Writer unit for connection to
Ine external supply. The color code lor the extermal power supply cable and
specifications for the power supply are as follows:

White +5V de, = 5% (rated at 0.5 amps)
Black Power supply logic ground
Green Common system ground

POWER SUPPLY SELECT SWITCH

This is a two-position switch located on the bottom of the PROM Writer unit, directly
above the 26-pin connector. The switch 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 bottorn position is labeled INT (Internal). When used with the
Series One Junior, the PROM Writer unit must be powered by an external +5V dc
power supply and the Power Supply Select Switch set to EXT. When used with a
Series One PC mounted in a high-capacity rack, power can be supplied intemally
and the Power Supply Select Switch is sat to INT.

TIMER/COUNTER SETPOINT UNIT

The Timer/Counter Setpoint LUinit (ICE09TCU100) provides an alternative mathod of
entering a preset value for a timer or counter. A Timer/'Counter Setpoint Unit mounts
on a Seres One Junior basic unit and plugs into the same connector as does the
hand-held programimer. The Timer'Counter Selpoint Unit can also be connecled
remotely by using the 5 fool (1.5m) remole programmer cable, IC610CBL102. With
the unit mounted on the PC, the hand-held programmer can then be mounted on top
of the Timer'Counter Setpolnt Unit, theraby prnvlining a conveniant way e Rgtelplitely
ihe operation of timers or counters. The physical size of the unit is the same as the
Data Communications Umt, Printer Intertace Unit and the PROM Writer Unat.
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Figure 4.11 TIMER/COUNTER SETPOINT UNIT

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

TIMER/COUNTER SETPOINT UNIT SPECIFICATIONS

The following table contains general specifications for the Timer/'Counter Setpoin
Linit

Table 4.9 TIMER/COUNTER SETPOINT SPECIFICATIONS

Number of Circuils 4 (4 BCD digits per circuit)

Timer/Counter Relerences 620, 621, 622, 623

Preset Values Timer: 0.1 to 999 9 seconds
Counter: 1 1o 95989 events

Ambient Temperature 0° to 50°C (32° to 122°F)

Storage Temperature - 20° to B5°C ( — 47 to 185°F)

Humidity (non-condensing) 5% to B5%

Operating Power Supplied intermally from the PC

Environment Considerations Mo corrosive gases
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REMOTE MOUNTING OF TIMER/COUNTER UNIT

A Unit Mounting Bracket, IC81 0ACC1 90, is available which allows mounting of the
TimeriCounter Setpoint Unit on the outside of & panel or console. The Unit bMounting
Bracket consists of 2 mounting bracket, connector clamp and a cable clamp. The
Timer/Counter Setpaint 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, 1061 OCBL102.

REFEREMNCES FOR THE TIMER/COUNTER SETPOINT UNIT

The TimerCounter references for the memary locations into which the BCD values
are entered in the Series One Junior are 620, 621, 622 and 623. Each of the
references reter directly to a memory location in the CPU that accepis 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 to the right.

Since all four BCD values are read into the PC each scan, discretion must be

exercised when changing any values when the PC is running, since undesired
infermediate values could be read by the CPU and used during one 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 CPL.

EXAMPLE OF USING THUMBWHEEL INPUTS

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

Timer 620 uses

S thumbwhest data
0 1620 for #s preset
TE20 STR 10 velue. The BCD
I _M—z ;s AND NOT TMR 620 rumber salected on
TMRA G20 the thumbwhes! will

be the presst value

Figure 4.12 EXAMPLE OF LADDER LOGIC FCOR
-k A A RTED CETO T i IRiiT
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CHAPTER 5
PROGRAMMING

INTRODUCTION

One of the advantages of any PC is its ability to be programmed or tailored
specifically to the needs of an application. If the application requirements change,
the PC can be reprogrammed to fit the new application. This chapter provides the
information needed by a user in order to develop or modity the logic within the Series
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 that function can be used, and step-by-step entry of sample
programs.

PROGRAMMING REFEREMCES

Whenever programs are entered into any PC, they must contain reference num-
bers. These references help to tell the CPU what exact function is desired. For
example, which pushbution controls the starting of which motor? Which timer are
you referring to? Which step of the sequencer do you want this output on? Retfer-
ence numbers are a vital part of programming. In the Series One Junior. the
reference numbers are octal based. They start at 0 and go up fo 7, then jump o 10;
after 77 the next value is 100. They look like traditional decimal numbers, except the
digits 8 and 9 are nol used. Table 51 summarizes the vanous reference values and
their significance in the Series One Junior .

Table 5.1 PROGRAMMING REFEREMNCES

REFERENCE OCTAL VALUE DECIMAL QUANTITY
['Q) Points 46 total
Basic Unit Inputs 000-016 15
Basic Unit Outputs 0 17-027 9
Expansion Unit Inputs 030-047 18
Expansion Unit Outputs 050-06 1 8]
Expansion Rack [/D 030-1 37 72
Internal Coils 160 total
Mon-Retentive 140-277 46
Retentive 300-372 59
Set Retentive Coils 373 o
First Scan Reset 374 !
0.1 Second Clock 375 1
Disable All Cutputs a7a {
Back-up Battery Status 37 I
Shift Register 140-372 155 (tofal steps)
Timers and Counters BO0-623 * 20 (4 digit)
High Speed Counter 624 1
Sequencers 600-623 20 (1000 step)

*Timer and Counter references 620, 621,622, and 623 are reserved for use with the
Timer/Counter Setpoint unit,
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INPUT/OUTPUT REFERENCES

References assigned to inputs and outputs for the basic Seres One Junior PCs are
fixed for each unit. Those are the only valid references and are marked on the unit
adjacent to each field wiing terminal. There are a total of 15 inputs and 9 outputs for
each basic unit. If the 'O requirement for a system is greater than 24, an expansion
unit or expansion rack can be added. Expansion units have up to 26 |'0 points,
allowing a fotal of 50 in a system. An expansion rack connected to a basic unit can
have up to 7210, providing a system total of 96 /0. The valid /O references for an
expansion rack are listed in Table 5.1. The assignment of /0 references to inputs
or cutputs in an expansion rack depends on the type of module, either input or
output, placed in each of the [0 slots.

USE OF INTERNAL COILS

The internal coils are control relays used fo control logic in the user program in the
Series One Junior PC; however, their status cannot be provided directly to the /O
section. Retentive relays are specialized internal coils that have their ON or OFF

status retained during time periods that the PC is not operating such as during loss
of AC power. They use dual operations (set or reset) similar to hard-wired lalching

relays.

USE OF THE SPECIAL PURPOSE COILS

Internal coils 373 through 377 are special purpose coils, in that they will always
perform specific internal functions and provide useful internal status. Reference 373
must be programmed into user memory address 0000 using a SET 373 or an OUT
373 instruction in order to specify internal coils 300-372 as retentive coils. If this is
not done, the intermal coids 300-372 will be non-retentive. Coil 374 Is a first scan reset
or power-up indicator. Coll 375 provides a convenient method of programming a 0.1
second clock pulse. Ceil 376 can be used to inhibit all hardware outputs, that is,
outputs connacted to user devices (programmed with an OUT 30(X instruction). Coil
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. Motice that the shift register references include both the non-retentive coils
{140 to 277) and the retenfive cads (300 to 372). They can be used as one large shift
register or a group of smaller shift registers {for example, 4 with 30 steps, 1 with 25
steps and 1 with 10 sleps) 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 Setpaint
unit. Any mix of timers or counters totaling 20 can be used in any Series One Jumior
PC. Counters can also be programmed to control up to 20 sequencers each having

PR TR [ T T L SR R [ T N | R U Y Palliivnm Tha el PPAd Sa &
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FLEXIBILITY IN USING REFERENCES

Although references are assigned fo specific functons as shown in Table 5.1, there
is flexibility in their use. I'0 references not used by the hardware |'0 section (for
example, no module inserted into a slot in an expansion rack or circuit not wired up)
can be used as internal coils. If expansion is planned for the future, sufficient
references to support that expansion should be reserved and not used in the current
pregramming. Retentive coils can also be used as internal coils if their retentive
function is not required. However, typically the unigue value of retenfive relays does
not justity their sacrifice for a few internal coils.

CPU OPERATING PRINCIPLES

Before discussing the delails of programming and how 1o use the references, some
details an the internal operation of the CPU can be useful. The majority of Seres
Cne 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 solved if knowledge of the CPU operation is applied while the
program is being developed. The basic operation of all PCs is referred to as a
scanning function. There are hundreds of decisions to be performed in any program,
and the CPU can not do all of them simultanecusly. Similar to any electronic
processor, it does things one at a time. However, the speed of performance
intamally, makes the external results appear to have all operations accomplshed at
once.

CPU SCANNING

The term scan s a method of describing how the CPU performs its assigned tasks
{see Figure 5.1). It begins at the first function, such as a relay contact, entered into
the beginning of memory (address 0000). It proceeds sequentially through all
memory addresses performing all functions entered by the user (for example relay
contacts, timers, latching relays, counters, sequencers, shift registers, etc.) until it
reaches either the end of memory (address 0700) or the end of the program as
entered by the user.

During the scan the logic sets or resefs coils, according to the logic program entered
by the user. The status of these coils is immediately available to the next logic
function. At the end of the logic scan, the CPU gets input data from the input modules
and provides new data to output modules. Then, the programmer if connected, is
serviced by making logic changes andior updating its display. After servicing the
programmer, the CPU performs a check of its internal hardware and resets the
watchdog timer. The watchdog timer is a hardware timer set at 100 ms (mil-
liseconds) to ensure that memory or internal circuit faults do not cause the CPU to
enter an endless loop because of hardware failure. If a scan is not completed at least
once every 100 ms (typical scan time for 700 words is 40 ms), the hardware will shut
the CPU down and turn the outputs OFF.
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Figure 51 CPU SCANNING SEQUENCE

Finally, any forced 1'Q will be entered. With successful completion of the internal
checks, the CPU goes back to the start of 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 cperation is basic to PC operation and should not be overooked. It
provides a very useful verification of the CPU's reliability. The scanning operation
also provides a fixed and definable sequence of logic decisions. Funchons are
solved in the order programmed and the results of one function (for example, coil,
timer, shift register, etc.) are immediately available internally to the next logic
element.

PROGRAMMING THE SERIES ONE JUNIOR

The basic programming language for the Series One Junior is a simple relay ladder
representation based upon standard Boolean (mnemonic) funchions (AND, OR, and
NOT). Throughout the discussion of programming, examples will be used 1o
ilustrate the funchion just described. The ilustration of the hand-held Programmer in
Figure 5.2 can be used as a reference while going through the examples. Specific
key sequences are illustrated so that the user can enter and demonstrate the
example. A shoi-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 Chapter 4; however, a brief overview of important keys & presented here



PLC ProTech Ltd. sales@plcprotech.com - +86 180 4831 7198
About Us - Contact - All Products - Request a quote

GEK-90503 Programming &5
rr—
| | ] :‘_ 1] L)
{ [Ls} e =
l| —swmesac— do via wn o
onury LY ( ThE} §‘|l1 ;:1‘ 'Ei1 ﬂ.l‘Ti
LT R N |
T - T REH |
[ | )
(] @ EI [ues] [oei] [5]
[HELK
] l_l l_l "_ﬂl fiws] ’.ﬂ .
N0 ) (o] ] (o] ()

) L
Qe gapaH

L1

Figure 5.2 PROGRAMMER

P

PROGRAMMER KEYS

The keyboard has both upper and lower case functions similar to a typewriter. The
numerical keys are accessed by first selecting the SHF {Shift) key located in the
upper right. Once depressed, the SHF LED is lit (display center right) and then the
approprigte numerical digitis) can be selected. The shift function s latched and wil
be released only by selection of an ENT (Enter) or CLR (Clear) key. The SHF key
does not have to be held. The display window in the upper left reflects either address
or data information (not both) as the operation progresses. Typically, as keys are
selected, their respective LEDSs will light to display the function selected. The F and
R keys on the IC610PRG 105 programmer are not used by the Series 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 status in parallel (OR) with previously en-
tered logic.

SThR STaRt new rung of a ladder diagram.

NOT NOT or invert (make normally closed) the referenced contact.

ouT OUTput logic status to a coil, either real-world output or
internal coil.

TMR Selects a TiMeR function.

CNT Selects a CouNTer function.

SET SET latching relay or shift register status.

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

MCR Master Control Reset — end control of master contral relay.

SR Shift Register = selects a shift register function.
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BASIC LADDER DIAGRAM FORMAT

Figure 5.3 lllustrates 2 rungs of a typical ladder diagram. Between two vertical power
rails to the extreme left and right, contacts are placed in horizontal strings or lines.
Adjacent lines can be connected between contacts by & vertical line to allow logic fo
be solved in parallel. The horizontal stings (series) of contacts are equivalent to
AMDs. For example. the first line can be descnbed as A and B and C must occur
before coil X is energized. Any one reference can prevent the coil from energizing.
Similarly, verical 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 by itsell can
energize coil Y. In the Series COne Junior, there is no internal limit on how many
contacts can be placed in series, nor how many in parallel. However, as a practical
limit for ease of programming and system documentation, it is recommended that a
harizontal string be limited to nine contacts and a vertical array to seven parallel

lines.
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Figure 5.3 BASIC LADDER DIAGRAM FORMAT

CONCEPT OF POWER FLOW

A key operating feature of PCs is power flow. This is a conceptual flow of electrons
used to visualize the operation of coils, timers and counters, etc. Refering again to
Figure 5.3, the left hand power rail can be envisioned as “hot” {connected to 115 or
230 V ac) and the right as its associated “neutral” (connected o 115 or 230 V ac
return). Coils {for example, X and ¥) will be energized (lumed ON) if there is a path
for electrons to flow from the left leg to the coil placing the full potential across the
coil. If there is no power (electran) flow, the coil will be de-energized (OFF).
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Power always flows from the left towards the right and will pass through normally
open contacts if their references are energized (OM) or normally closed with
de-energized (OFF) references. Power flow is also allowed vertically either up or
down between adjacent lines where parallel connections are programmed. How-
ever, pawer can MOT flow from right to left at any time through contacts or horizontal
shunts. This feature simplifies programming and prevents undesired sneak paths.
However, if hard wired relays are replaced by a Series One Junior, it is possible
some adjustments may be necessary 1o the logic to either simplify the programming
or to add sneak paths that may be a basis for the relays functioning.

UMLIMITED REFERENCES

Another difference between PC programming and hardwired relays is that any
reference such as an input or coil can be used as relay contacts as often as
necessary. Since references are merely a unigue series of bits in a word of memary,
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 plan to use form C relay configurations fo sgqueeze two
contacts from ocne pole. Any reference can be envisioned as a relay controling many
poles providing both normally open and nomally closed contacts that operate
without any time delay from pole 1 (closest to the coil) to pole 1,000 (furthest away
from  coil).

DEVELOPING THE PROGRAM

The first step when developing a PC system should be to define the system by
writing a8 description of the system functional reguirements. A description would
typically consist of block diagrams and written descriptions of the various com-
ponents of the system. Input devices should be defined along with outputs for the
process or machines fo be controlled.

The next step would be to develop the program required to control the system. On a
sheet of paper, layout each rung of the ladder diagram and assian references to
inputs and outputs. The program can also be written in mnemonic farm (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 to the function name (STR, AND,
AMND NOT, etc.), the symbaol for that function is illustrated. The use of and how to

antar assh Af Hwaas §insblane e Adatailas) s Hale ook
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Table 5.2 PROGRAMMING FUNCTIONS

HOW TO BEGIN PROGRAMM

ING

The easiest way to begin feeling comfortable with programming the Series One
Junior PC, is to enter one rung of logic with contacts in series that control a single
coil. Connect input devices (pushbutton switches, limit switches, efc) and an output
device (such as a lamp) to the corresponding terminals on the Series One Junior
PC, turn the inputs on and off, and observe the result on the output device.

ENTERING A RUNG WITH SERIES CONTACTS

In the following program seguence, a rung of ladder legic is shown, then the
keystroke sequence required for entering the logic. MNotice that when entering a
numercal sequance, the SHF key must be depressed before the number or numbser
sequence. In the example, each keystroke is separated by a comma. Mumbers with
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Tum the mode keyswich to the PROG (programming) position in order fo enter the
logic.

Enter two normally open contacts (1 and 2) in series controlling the state of an output
coil (17). Both contacts must be closed to turn on the cutput.

! é 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 turn on. The
operating state of the inputs and outputs, either ON or OFF, can be manilored by

observing the LEDS on the Programmer's logic display that correspond 1o 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 memary sequence, or the rung can remain in memory, with the next rung
starting al the nexl memoary 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 0000,
enter the following key sequence

CLR., SHF. 348, DEL, NXT

When the clear all memory sequence has been successfully entered, the rung of
logic that had been entered 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 memory when using this
seqguence, there is no recovery.

ENTERING A RUNG WITH PARALLEL CONTACTS

Continue the simple program entry by entening a normally open contact {4) in
paralle! with a second normally open contact (20) that references the output coil
{20). In series with these, add a normally closed contact (5), then the cutput coil.

4 5 20

STR, SHF, 4, ENT, OR. SHF, 20, ENT,
i AND, NOT, SHF, 5, ENT, OUT, SHF,
20, ENT
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It an input device, such as a limit switch is wired to input 4, and the limit switch is
closed, the output would tum on. The nomally open confact referencing the output
would close and become a seal contact, which would maintain the output in the on
state, even if the limit switch wired to input 4 were then opened. The output could be
turned off, in this example, by momentarily closing a switch connected o the closed
contact, reference 5. Since this is & normally closed contact, it would open when the
swilch is depressed, and the output would furn off. This logic is commonly used as a
mator  starter.

ENTERING A SIMPLE TIMER RUNG.

Enter two rungs of logic, the first ending with a timer, having a preset value of 30
seconds. The second rung has an output controlled by the state of the timer coil.
When input 11 is closed, the timer begins fiming up from 0 towards the preset value
of 30 seconds. When the accumulated value of the preset reaches 30, the timer coil
will turn on, contact TE0S will close, and output 25 will turn on.

I T605
STR, SHF, 11, ENT, TMR, SHF, 605, ENT,
30 SHF, 30, ENT
Te05 25 STR, TMR, SHF, 605, ENT, OUT SHF,
25 ENT

BASIC RELAY LOGIC (MOTOR STARTER)

With this background on the basics of Series One Junior programming, Figure 5.4 is
an example to further ilustrate refay ladder programming. In this example, selected
keys, LED status and what is seen on the display are included in the illustration. The
references used were selected purely for illustrative purposes and can be adjusted
as necessary to meet your application needs. This is 2 simple motor starter and seal
circuit with field wiring connected to a basic Series One Junior PC. Input reference
005 is connected to a start pushbutton, and input reference 006 is connected to a
stop pushbutton. For the output, reference 010 is an output fo a motor starter. The
program does not care whether these input and output modules are 115 Y ac or 24 V
dc. The STR (Start) key begins a new rung of logic. This example and most that
follow assume an empty memory, so the example begins at address 0000.
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AND MNOT 006
o0 auT 010
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KEY ON LED'S DISPLAY KEY ON LED'S DISPLAY

| STR AND

[z ] STR, SHF [wot] AND. NOT

2] 5TR, SHF 5 AMD, WOT, SHF

[EvT] ADR (.0.0.1 AND, NOT. SHF 6

[ﬂ] QR ENT ADR 0.003

[54] OR, SHF ouT

O] OR. SHF ! OUT, SHF

o] OR, SHF 10 1 OUT, SHF

[EnT] ADR 0.0.02 [al OUT. SHF o)
ADR 0.0.0.4

Figure 54 SAMPLE RELAY LOGIC (MOTOR STARTER)
MOTOR STARTER LOGIC DESCRIPTION

The first reference is entered (STR, SHF, 5, ENT)} and a normally open contact is
established since the NOT key was not depressed. Referring to Figure 5.4, the next
function moving from the left (contact 005) to the right along the top line of the logic
rung, is a parailel contact referenced as 010. Parallel logic is represented by the OR
function, which is selected, followed by SHF, then the desired reference (10) and the
Enter key to load it into memery. Again moving to the right of the top line, the next
contact is in series with the logic completed so far. tfierefore, the AND key is
sefected (for seres logich. Since this contact is normally closed, the NOT key is also
selected followed by SHF, the reference 6 and the Enter key.

The final element of this logic is the coil or output of the rung. Selecting the Output
key does not ensure that a “real world” output will be generated. It must alsa include
an /0 reference and have a physical output corresponding to that reference. To
establish the rung output coil, the output key is selected followed by the Shift key, the
reference (10) and the Enter key. Oulputs can be paralleled by entering additional
QUT functions immediately afier the initial one.
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NORMALLY CLOSED INPUT

After completing the logic of Figure 5.4, several features of programming should be
noticed. First, all elements of the program are entered directly into CMOS memory
as the Enter (ENT) key is depressed. Thus, if power should be interrupted while a
pragram is being entered or altered, the program will be totally saved, except
passibly for the one element being worked on. Second, there is feedback on the
programmer for all entries. Something happens (LED ON, display changes. errar
codes appear, etc) each time a Key is selected. Third, the logic is set up for inputs
that are wired normally open. If an input is wired narmally closed, an adjustment
must be made to the symbol (NG or NC) used for that input. Referring to Figure 5.5,
inputs sense valtage at their field terminals. They can not detect if a voltage is from a
narmally open limit switch that is depressed or from a normally closed pushbutton
that is not depressed. Cover up the two field devices wired to inputs 002 or 003, If
you were the input madule, and both applied voltage to the field terminals, could you
tell which was wired normally closed or which was normally open? Because of this,
the programmer or system designer must compensate when programming or
designing the system.

RETLRM

e T MODULE

HOT Ca—J

_'_-I—F
O " o - S e 1
RETUAN
HOT G R - — T,
| MUMBER 1
]
i N
3 — @4 LGHT
e ol NUMBER 2
00z
M —l

Figure 5.5 EXAMPLE OF NORMALLY CLOSED INPUTS
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In a previous discussion it was stated that inputs are fike relays with many poles and
you are selecting which type of pole is to be used when you program. In the lower
half of Figure 5.5, coil 002 is shown In the de-energized position; however it Is wired
to a normally closed pushbufion. When you want power to fliow if the pushbution is
MNOT depressed, which contact type do you choose, NO or NC? The answer is
normally open. since coil 002 is always energized except when the pushbutton is
depressed. Therefore, in programming the Series One Junior, a normally open
contact is appropriate. | the stop button of Figure 5.4 were wired normally closed. its
internal logic should be nommally open to 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 to correct.

CONNECTING SERIES AND PARALLEL GROUPS OF LOGIC

Two very useful functions are programmed using a sequence of 2 keys, the AND
STR and the OR STR. The AND STR provides a common seres connection
betwean a group of logic and the OR STH provides a comman parallel connection
for a group of logic. These functions provide the connecting links not passible with
any of the previously mentioned functions. Figure 5.6 illustrates the use of these
functions. The logic used with this type of operation is referred to as a push-down
stack. The push-down stack can accommodale up to eight levels (groups) of logic. A
push-down stack can be thought of as a temporary storage area to allow the
combining of elements in series (AND) or parallel (OR) connections.

- e fromefraniCpensd

COMMECTS LOGIC IN PARALLEL

Figure 56 AND STR and OR STR CONNECTIONS
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An example of 8 more complex rung of logic, in Figure 5.7, illustrales how logic is
connected using the AND STR and OR STR in the same rung. The keystroke
seguence for entering the logic is shown. The connecting lines and blocks to the
right show how the contacts are connected by the AND STR and OR STH.
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Figure 57 PROGRAMMING THE AMD STR and OR STR INSTRUCTIONS



PLC ProTech Ltd. sales{@plcprotech.com - +86 180 4631 7198
About Us - Contact - All Products - Request a quote

GEK-90503 Programming 5-15

USE OF RETENTIVE COILS AS LATCHS

All of the coils used in the programming examples so far are not retentive upon
power failure. If a non-retentive cofl is ON when power is removed from the CPU, it
will be 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
valuable functions, they allow the contents of user memory to be retained atter loss
of power and they allow latching functions to be programmed. In order for those coils
o be retentive. reference 373 must be programmed into address 0000, using either
a SET 373 or OUT 373 instruction. If this is not done, ceils 300 = 372 will function as
nor-retentive colls. If programmed to 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 addition to coils 300-372, the special purpose colls 373, 374, 375, 376 and 377,
and timer/counter references 600 through 623, are retentive upon loss of power.

Coils specified as retentive coils by programming coil 373 can be used as control
contacts, both normally open and normally closed, wherever reguired. This special
retentive function is derived from their use as coils to complete or store the results of
relay logic rungs.

PROGRAMMING A LATCHED COIL

Latches require two separate functions or inputs similar to hard-wired relays, a set
iturn OM) and a reset {tum OFF). These functions are also commonly referred o as
latch and unlatch. If both are active, the last one In the scan will control the state of
the coil. Te turn on a latch, the function SET followed by the retentive coil reference
{for example, 300-372) is used rather than OUT plus the coil reference at the end of
a logic rung. Once power flows fo that coil, it will be energized (tumed ON) and
remain OM even if power flow to it should be interrupted.

To tumn a latch off (de-energize), separate refay logic should be programmed ending
with a RST (Reset) function and the same coil reference number. In many appli-
cations, it is useful to allow the system to clear (lurn OFF) coils when power fails so
that an ordery restart is possible when power is restored, whether that is 2 seconds
or several hours, or several days later. Other applications require the control system
to remember the status of key items such as part position, operations completed,
elevators up or down, etc.

The Series One Junior is provid ed with both standard and retentive coils which allow
you to tailor the program to fit your particular requirements,
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Figure 5.8 illustrates 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 coil logic. When power flows through the top
rung to the coll specified by the SET 340 function, it will be energized and remain OM
even if power flow is removed. Anytime the power flows through the lower rung
regardless of path), coil 340 will be turned OFF. Since the SET 340 function is
programmed before the reset, it is stored in lower memory locations and the reset
function will have overriding control if they are both energized.

STR 27
1
271 a2 0ar 178 340 _ TR ant
] SET QR 135
DR 77
135 287 STANOT a7
1 | AND 175
I f OR 267
AND STR
an SET 340
TR 067
AND 306
08 STA 015
7 206 036 340 l ey AND i
F el = ; Of STR
BHD HOT 036
015 an7 RESET 340
| [ 7.14 WoRDS PER ELEMENT |

Figure 58 SAMPLE LATCHING LOGIC
MASTER CONTROL RELAY FUNCTIONAL DESCRIPTION

To control large guantities of coils on a supervisory basis, a Master Control relay
function is provided. This function allows efficient programming for turning off large
guantities of coils in case some major permissive is not satisfied. One approach
would be to incorporate a permissive contact in each rung controlling one of the
coils. This may require many contacts and attendant use of memaory. This is wasteful
of memory and inefficient. Another method is to bracket those rungs over which
master control is desired. This is similar to guotation marks around a direct state-
ment {one at each end to define exactly where the statement starts and where it
ends.)

The permissive logic is first built starting to the left of the ladder diagram adjacent to
the "hot” power rail. Then an MCS (Master Control Start) function is entered,
followed by the logic it is to control, and ending with an MCR (Master Control Reset)
function. The MCS and MCR are like quotations around the logic to be controlled.
When power flows to the MCS, the logic enclosed will operate nomally. If there is no
power flow to the MCS, the coils will be forced to the OFF state regardiess of the
internal logic conditions, timers will be reset to zero, and counters will stop (frozen)
but not reset. The amount of logic controlled by the Master Control function is limited
anly by the memaory provided.
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PROGRAMMING A MASTER CONTROL RELAY FUNCTION

Figure 5.9 illustrates the use of one pair of MCSMCR functions. In many cases it is
convenient to view the MCS function as defining a sub-left power rall whose
connection o the main power rail is dependent upon some relay logic. The condi-
tional logic (10031005 in this example) is built first using the normal relay logic. The
MCS function is entered without any reference, to create the contral beginning point.
Logic is built using normal functions within the control area. Mote the duplication of
contact 052, which adds only one memory word. You do not need to count or fimit the
guantity of relay comtacts used in PCs. To end the master contral, the MCR function
is entered returning control to the next power rail to the left and conventional logic
can now be built. Unless both references 003 and 005 are energized (ON) in this
example, coils 052, 271, and 265 will be OFF. When these contacts are passing
power, coils 052, 271, and 285 will respond to their normal logic.

) 5TR (E]
l_‘um i 007 021 052 S i
—t —— NCS
ATA ooz
o Ao 02
i &
1
152 156 010 a7 | sPANOF| anm 1EE
CONTROL | anD maT 010
1 auT 271
152 027 265 ETR 152
@ oo TN F' S
M7 0%: [MCH| 303 1~ t
| = MCR
14 T 112 WER 38 043 STR M7
— — AND o2
L4 {4 oA 415
315 AMD WOT an3
o ouT k]
[ 1.1& WORDS FER ELEMENT |

Figure 59 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,
while group 212 and 213 are controlled by 010 ar 011 and 022. Note the requiremeant
for two successive MCRs to end both the group 212-213 and the larger group
204-213. To operate correclly there must be an equal number of MCS and MCR
functions in your program.
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Figure 510 MULTIPLE MASTER CONTROL RELAY LOGIC
DISABLING OF OUTPUTS

In addition to Master Control relay functions, most cutputs can be affected by a
special function internal coll referenced as 376. When this coil is energized by user
logic, most outputs in the hardware |0 structure will be turned OFF. Internal coils
and statuses will still operate, but only internally. The only exception is to coils
programmed as SET OUT functions rather than the normal OUT function. These
coils can provide their normal output status (OMN or OFF) to the /O section.

Figure 5.11 illustrates the use of 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 OUT function, such as 020, to be turned OFF (no output
contral to physical device), although internally, they will function normally. However,
coils driven by the SET OUT function, such as 021, will not be affected by the status
of coil 376. Table 5.3 summarizes the effect of coil 376.
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NCTE

It is not recommended that the Output Disabler coil (378) be used with
retentive coils (latches).

Table 53 EFFECT OF COIL 376 {OUTPUT DISABLER)

INTERNAL COIL 376 OFF COIL 376 ON
STATUR OUT SET OUT | ouT  SET OUT
OFF OFF OFF OFF OFF
ON ON OM OFF ON
a3 376 5TR 003
|— e l oA 0se
— O— &= &
056 o D
AND HOT aoe
[ ouT B20
o5 pas 929 AR o
= U— moy W
0zo
__] I—.l
o0k 106 ozt
——+ -3_} '
ozt
| 1.00 woros PeR ELEmenT |

FIGURE 511 COIL DISABLER LOGIC EXAMPLE
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TIMER AND COUNTER FUNCTIONAL DESCRIPTION

In addition to relay logic, there are a wide variety of standard functions with the
Series One Junior. Timing and counting are two of the most commonly used
non-relay functions. These functions are programmed by specifying special coils
using references 600-623. A total of up to 20 timers and/or counters can be built
within the Series One Junior. Preset values for references 620-623 can only be
programmed with the Timer'Counter Setpoint unit. When programmed, timers and
counters end a rung of logic similar to using an OUT function for relay logic.
Unlimited contacts, both normally closed (timed OFF delay) and normally open
(timed ON delay} can be referenced to any timer or counter coil. Presets are used to
indicale how many seconds, lenths of seconds, or counts, the function should delay
before energizing its coil. When the coil is energized, time or counis confinue to be
recorded. Presets can have up to four decimal digits (0001 to 9999), with timers set
from 000.1 to 999.9 seconds. and counters from 1 to 9999 counts.

The four references (620-623) can not use intem al presets; however, they will count
up 1o 9999 and can be used to drive seguencers without the thumbwheel interface.

PROGRAMMING TIMERS

Timers (Figure 5.12) can be pregrammed in either seconds or tenths of seconds and
reguire only one line of logic to contral their operation. Whean power flows to the timer
coil, it begins recording time at the rate of one count every 0.1 seconds. The timer
starts at 0000 and records time, towards the programmed preset value. When the
preset value is reached. an event will happen according to what has been pro-
grammed. Also, when the timer reaches the preset value, the timer will continue
timing up, until reset by an interruption of power flow through its conditional contacts,
ar urtil it reachas its maximum of 9589, at which fime it will stop. It power flow to a
timer is inferrupted or if the CPU should stop operating, the timer will be reset to zern.
The basic clock driving all timers derives its accuracy from a crystal within the CPU.
Timers and counters do not depend upon the AC power line frequency. A timer can
be programmed to be self resetting by programming a closed contact, referencing
the timer coil, as a conditional contact preceeding the timer coil. f programmed in
this manner, when the preset value is reached, the timer coil will turn on, the closed
contact referencing the coil will open and the timer will reset to 000.0 and start

counting  again.

. h ) e
) I b
ANY TIMER PREZET
By A | PG \ rl

Figure 5.12 TIMER LOGIC REQUIREMENTS
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Figure 5.13 lllustrates the programming of varous types of tmers. The relay logic is
built in the nomal manner up to the coil selection. The timer (TMR) function is then
selected along with a timer reference (B00-623). Each timer must have its own
unique coil to operale property. Afler the timer Is identified, the preset is entered. In
this example, coll 41 will be OFF unfil 15 seconds after timer 601 is energized. It will
remain OM until either the power flow to 601 is interrupted or the CPU goes through a
power down operation. Coll 42 is inverled from 41 in that i stays ON until 15 seconds
after power flows continuously to timer 601, when it goes OFF. Timer 602 delays 55
seconds after reference 27 is energized before it turns its coil ON, which in turn
energizes coil 43.
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Figure 5.13 EXAMPLE OF TIMER LOGIC
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PROGRAMMING COUNTERS

Counters (Figure 5.14) operate similar to timers except that they require two rungs
of relay logic to confrol their operation. The upper rung controls when the counter is
incremented. When this rung goes from no power flow to power flow (OFF 1o ON),
the counter is incremented by one count. To cause another count to be recorded,
power fiow must be interrupted and another OFF to ON fransition must occur. The
ability to detect transitions and record counts is built into the counter function and
requires no further programming by the user. The lower rung of logic (next STR
function) controls resetting of the counter function. Whenever this rung supplies
power flow to the counter, the counter will be reset to zero. If both rungs supply
power flow, no counts are recorded and the counter is forced to zero. All counters
are retentive upon loss of CPU power.

[ — —
ANY
RELAY LOGIC COUNT
»— c
8]
u
N [——— FRESET
T
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»— R
ANY RESET
RELAY LOGHC
[ —

Figure 5.14 COUNTER LOGIC REQUIREMENTS

Figure 5.15 illustrates the operation of counters. As with the timer logic, the relay
logic driving the counters is buill as separate rungs using nommal relay programming
technigues. Counter 603 will count {(increment) whenever references 015 and 016
are both OM or reference 017 is ON. If one parallel path is energized while the other
is also OM, no additional count is recorded. When the count reaches 35, ils preset
value, coil 603 is energized, contact CA03 closes, and coil 46 is energized. Counting
will continue beyond the preset value, and will continue until the counter is reset.
Whenever reference 013 is enargized, regardless of the count or top rung status or
coil state. counter 603 will be reset to zera and held at that value until reference 013
is de-energized.
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Figure 515 COUNTER EXAMPLE
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EXTENDING THE TIMER AND COUNTER RANGE

Timers and counters can be connected in series or cascaded to exend therr range
beyond four digits. Figure 5.16 illustrates several techniques to 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 its coil and stops recording time. However, timer 612 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, timer 611 is reset to zero, de-energizing coil 611, and also reseting timer
612 (if necessary).
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Figure 516 EXAMPLE OF EXTENDED TIMERS AND COUNTERS

Another pair of functions are timer 613 and counter 614. Timar 613 is a self resetting
timer with a preset of one second (10 tenths). It produces outputs, each one scan
long, every second from the time the CPU staris until it is tumed OFF. Counter 614
counts up to 750 of these pulses {750 seconds), until reset by reference 306. Since
counters are retentive, using timer 613 to produce a one second clock that is
counted by 614, resulls in a retentive timer. A similar result occurs if the top rung of
counter 614 were referenced to infernal coil 375 (0.1 S8C clock) rather than 613, 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 900, s coll 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 the larger values representing multiples of 500
(500 to 450, XXX), or most significant portion.
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HIGH SPEED COUNTER

The bullt-in high speed counter can count incremental (up) pulses at the rate of 2000
per second (2 KHz) up to a preset value of 9999, Up fo 20 preset poinis can be
programmed, which allows the Series Cne Junior PC to contral up o 20 high speed
counfing or sequencing events. On the input (top) terminal strip are two terminals for
connection of field devices 1o the high speed counter. Circuit 15 is the count (CNT)
input and circuit 16 is the reset (RST) input. The counter can be reset from an
external source or through user programming with the RST (reset) function

COUNT ENABLE INPUT

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

RESET INPUT

The second line of permissive logic is a reset input programmed by the user. The
hardware input {circuit 16, BST) on the PC, will also reset the counter. If it is desired
to reset the counter from hardware input 16, then the reset contact in the program
should be programmed as a normally open contact, referencing 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 REFEREMCE

Reference 624 is assigned to the high speed counter. This must be referenced as
CNT 624 in the user program in order to define the high speed counter. When
programming & high speed counter control sequence, the oulputs fo be controlled
by the counter must be programmed betore the high speed counter. When pro-
gramming a rung of logic fo be controlled by the high speed counter, first enter a
contact using the high speed counter reference 624. Nextenter the preset value and
finally the output to be controlled.

PROGRAMMING THE HIGH SPEED COUNTER

To help clarfy the high speed counter operabon, refer 1o the programming example
and timing chart in Figures 5.17 and 5.18 as an aid fo the following discussion. The
memory address (in decimal) of the first element of each rung is shown to the left of
the rung. Each program entry uses one word of memory. For example, the second
rung contains three entries; STR 624, 1000, and SET 20. This rung uses three
words of memory. Memory addresses are referenced for further clarity in the



PLC ProTech Ltd. sales@plcprotech.com - +86 180 4631 7198

About Us - Contact - All Products - Request a quote

GEK-90503 Programming 5-26

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, constitutes the complete high speed counter

pragram.

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

After the 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
system. Before going to the RUMN mode, the CPU searches the user logic for high
speed counter presets. Any presets found are stored in a table, located in the CPU's
memory, in ascending order for later use. Then the CPU goes to the RUN mode and
begins program execution.

As each rung of user logic is executed, beginning at memory address 0000, the CPU
checks the cument 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 to the beginning of the program (memory address 0000) and
proceeds from that point. This is why the high speed counter program must be
entered at the beginning of your program. This way i will be executed faster than if it
were located later in the program.

Each rung of the program will be executed in order, until the scan reaches the high
speed counter definition. The cutput 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 {memory address 0021), any outputs that are conditioned o be
turned an, will now turn on. For example, it the preset value that caused the interrupt
process to begin is 3000, then output 22 would turn on at this point. This interrupt
process allows the logic in the high speed counter program to be executed faster
then if it had to wait for the normal scan sequence to reach it.

When program execution reaches the high speed counter definition, program
execution will resume at the point in the user logic (memory address 0039) where it
was originally interrupted. The maximum number of preset points is 20. If an attempt
is made to program mare than 20 preset points, an error code EI3 is displayed on
the programmer as a visual indication that the maximum number has been reached.
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RECOMMENDATIONS FOR PROGRAMMING PRESET VALUES

In arder to fully realize the maximum freguency of 2000 pulses per second (2kHz),
the following recommendations should be followed 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 not use the values 0 or 1 as presets. If a zero or common starting paint is
required for your application, use the upper limit of your preset values as that
point.

For example: wth presets of 100 200, 300,400, and 500, the preset 500 can be
cansidered  the same as a zero starting point.

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

2. Do not use adjacent presel 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 operate.

3. Itis recommended that preset values be staggered; for example. 5, 10, 15, or
100, 200, 300, etc. If preset values are programmed using these recommenda-
tions, the full 2 kHz pulse rate of the high speed counter is available.
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Figure 5.17 HIGH SPEED CQUNTER TIMING CHART
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Figure 5.18 HIGH SPEED COUNTER PROGRAM EXAMPLE
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SEQUENCERS

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

Figure 519 |ILLUSTRATION OF SEQUENCER OPERATION

To lllustrate the capabilities of the sequencer, refer to the'sample problem in Figure
5.20. The sequence map in this example is in the form of a timing diagram that has
an overall cycle of 45 seconds. This time is subdivided info increments of 5 seconds
to satisty the requirements of this application. There are six outputs to be confrollad
during the sequence with the desired ON periods shown by the horizontal lines.
Outputs are assigned and step numbers (starting at zero) are entered for each time
period.
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To drive the sequencer (Figure 5.21), a timer (600) is entered to reset itself every 5
seconds. Input 030 is used to contral the seguencer, which will not be incrementad
except when this input is energized. When energized, timer 600 will produce one
pulse every 5 seconds. Counter 601 increments #s count once each pulse, stepping
the sequencer. Input 031 will reset the sequencer to home (zero) whenever i is
energized, regardiess of the count or position of the sequencer. The counter will
count up to eight and then stop waiting for a reset signal.

TIME {SECONDS)
i 5 10 5 20 25 30 a5 40 45
] | L | ' | | QUTPUT

RED LIGHT - —- 033
OUTPUT 1 - 034
OUTPLT 2 - - 035
GREEN LIGHT PP - 036
BLUE LWGHT - 037
SOLERDID - - 040
STEP NUMBER 0 2 3 4 5 & 1 8

Figure 5.20 SEQUENCER EXAMPLE

The outputs from the sequencer are programmed using relay logic. The first
reference is to the counter (BXX) controlling the sequencer and then fo the current
value that is going to confrof that contact. For example, if & reference lo counter 601
is desired that will pass power only when that counter has a current count of 1, the
value 1 is entered after the normally open contact reference 601.

In this example, oufput 033 (red light) will be enargized during 5 second intervals
each for steps 0, 1. and 6 Similzrly, cutput 034 (Output 1) will be energized at step 2,
sealed and held unfil the beginning of step 5 (end of siep 4). The other outputs are
controfled using similar logic with parallel contacts or seal circuits. If an output is ON
far more steps than it is OFF, normally closed contacts would probably simplity your

[ogic.
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Figure 5.21 EXAMPLE OF SEQUENCER LOGIC
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SHIFT REGISTERS

Another powerful feature of all Series One Junior PCs is the ability to simulate the
operation of shift registers. There are many physical devices that operate similar to
shiit registers such as an anchor chain, a conveyor belt, an indexing machine, a line
of customers at a refund desk, eic. Asin these examples, there are several common
features that can be used to describe the general features of a shift register, Thereis
movement in all examples, normally In one direction. This movement can be delined
as a group of fixed Increments such as one link, one box position, one operalion, 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 to the line) normally
remains the same, first in, first out. In case of power failure in the plant or building, it
i5 desirable that the shift register retain i1s content (part position, people order,
boxes on conveyor, etc). However, inmany cases it is also desirable that under fogic
control, the shift register be cleared, such as for start up on Manday morming, It is
much easier for the user to clear a relentive shift register than it is to restore a
cleared {volatile) contant,

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

oS A e e A

CLOCK UMNLOAD

Figure 5.22 TYPICAL SHIFT REGISTER

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

Within the Series One Jumior, there are 155 storage locations for use with shifi
registers. Locations 140-277 are non-retentive and locations 300-372 can be made
retentive by programming coil 373 into memory location 0000. Since the Series One
Junior logic functions are easy lo use, yet provide the user with ummatched
flexibility, they allow many separate shift registers o be buill of various lengths as
long as the total quaniity of stages does not exceed 155,
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Each shift register requires several picces of information to perform its function.
Since it is a serial operation. there must be a definite beginning and ending. Al the
beginning, parts are put into the machine or boxes are put on the conveyor, thus a
signal is required to indicale when a part is to be placed into the shift register al stage
one, Similarly, there is a signal thatl indicates when (he shill regisier should
Incremeant or move one pasition. The third and last signal is one to indicate when the
shift register (all stages) should be cleared 1o zero or OFF conditions.

SHIFT REGISTER REFEREMNCES

The definition of size for any shift register reguires the user to define how many
stages ara desired. and which references are assigned to this function. The size of
the shift register is usually established by the maximum size of the physical device it
i eantralling. For axampla, how many inks are inthe chain, how many boxes can be
placed on the conveyor, how many positions has the index machine, or how many
peopie is there space for?

References o stages of shift registers within the Series One Junior are 140 to 372,
Each stage or position of any shift register should be unique. Do not share storage
locations between ditferent shift registers. However, multiple logic functions can be
programmed o operate upon one shift register to produce bi-directional shift
registars, ring counters, first in-first out or last in-first out stacks. Each shift register
reference can control any number of relay contacts, both normally open and
normally closed.

SHIFT REGISTER OPERATION

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

There are three separate operations such as part assembly, welding, clamping, nuts
lightened, painting and label placement, etc. Since il would be a waste of material
and machine time o operate on locations without a part in place, there is a sensoran
the first location to detect when a part is present. To the right Is a 1esting position to
getermine good parts and bad pans for laler Separation. Each position of the
machine 15 assigned a number tor later reference 10 the shifl reqgister, Notice that
positions 3, 5. 7, 9, 10, and 12 are only holding locations to store parts in progress
and are related to the mechanical layout of the machine,

QN OFER OFER TEST DIVERTER

\_{_‘ ?' GOOD PARTE
K LEJE_E—IEILE_;WEISIWLHi_uj——*—
| ResecTs

PART
FRESENT

Figure 5.23 EXAMPLE OF A& SHIFT REGISTER
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Figure 5.24 illustrates the logic used to solve this problem. The lollowing 11O
references are assigned for use in this logic and can be changed as necessary to fit
your application.

Parl Present (Input) 045
Test OK (Input) 036
Reset All (Input) 047
Operation 1 (Output) 130
Operation 2 (Output) 131
Operation 3 (Output) 132
Test (Output) 133
Diverter (Output) 134
Shift Permigsive (Internal) 214

The timing of each operation allows the machine to index one position every 3
seconds. Timer 601 produces an output every 3 seconds as long as the internal
permissive is satisfied, This coil {214) is developed elsewhere and indicates all
operations have been completed and hardware is out of the way, allowing move-
ment without damaging the machinery, The shift register itself has three parallel
rungs each of which can be any combination of series and parallel contacts. The first
is the INPUT signal. Whenever this is supplying power flow the first stage of the shift
register will turn ON and remains ON even If the input changes. The middie rung is
the CLOCK signal controlling the shifting of all stages. When this signal goes from
OFF (no power flow) to ON (power flow), all stages will shilt one position. This
shifting is completed before other logic is solved. The bottom rung is the RESET
signal. Whenever this signal is supplying power flow, all stages of the shift register
will be tumed OFF (cleared).

The references used by this shift register, which define the number of stages, must
be defined. The reference for the shift register itself s the location of the first stage
and immediately following that is the reference for the last stage of that shift register.
In the example, input 045 indicates a part present and thus loads the first stage (331)
of the shift register.

Timer 601 (3 seconds) and coil 214 (shift permissive) are both required betore the
shift occurs. Finally, input 047 is used to clear all shift register stages perhaps at the
start of machine operation or ctherwise under operator control. The shift register is
built using references 331 through 344 (total 12 stages). The remaining relay logic
merely connects the individual stages of the shift register to their output in order 1o
exercise proper control, The only exception Is the next to the last rung. This rung
recelves the test signal and resets stage 340 if the test is passed. Thus when the
later stage (343) receives the data, it will not activate coil 134 to operaie the diverter.
Because ol this, good parts are passed and the diverter operates only for bad parts,
not for amoiv locations or oood pars,
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Mormally many parte will be processed through thie machine, continuousty flowing
from input at position 1 lo output from position 12. However, for the purpose of
illustration, a single part will be examined as it moves down the machine. The part is
placed in position 1, energizing input 045 and setting shift register stage 331. After
three seconds, timer 601 energizes clocking the shift register causing the ON state
for this part W move into stage 332. Timer 601 will reset itself and stage 331 is
cleared, When stage 332 is energized, so is vulpul 130 causing operation 1 to be
performed on this part. An agditional three seconds pass and another clock cycle
causes 1he ON 1o move 10 stage 333. Stage 332 will be loaded from 331 which Is
OFF as long as addibional parts are not processed. The above discussion assumes
no delays are experienced with the parmissive.

THRNT
=1"=PART PRESENT
“O7=NO PART OR
214 AT GOOO PART
P P { —w a0 STRNOTTMA  B0%
OR MNOT 214
o4k TR 01
— 1 o B g b
5TR TMR 601
TEDT 111 CLACK 5 Al L18
— | }——t 5T 047
SR i
Qa4 RFSFT ;I.:I';i g;;
L
—} 4 pur 130
5TR 334
332 130 auT ik
| —O—s 5P a2
s OFER:2 STR 340
J'-il 13 OuT 133
— | s D48
OPER 3 RAST 340
336 132 5TR 343
Jd f ouT 134
! Rer
i -~
P A a
048 a0
—] | R 1
343 134
—i| {Cr—e

Figure 5.24 SAMPLE SHIFT REGISTER LOGIC

The above operation epeals ilsell as the part goes through stages 334 (operation
2), 335 (rest), 336 (operation 3), 337 (resl), and 340 (lesl) al three second inlervals.
While at the test position, output 133 |5 energlzed and the test OK input (046) Is
expected. If the pan passes the test, input 046 will reset stage 340 making the
remainder of the shift register act as if no part were present and allowing the part to
pass straight on through. However, if the lest is not passed, the ON stage moves (o
341, 342, and 343 al three second intervals, Al stage 343, it energizes output 134
causing the diverter to push the defective part into the reject bin,
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Other logic can be added to improve the capabilities of this program. For example, a
timer could measure the deday from the manual cycle (601 energized) and receipt of
the permissive (214). Il would also alarm if this delay was excessive, suchas Sor 8
seconds beyond the normal 3 seconds, Counters could also be installed to record
both good and bad parts produced. This data can pe read out and reset from the
programmer whenever desired, such as each shift, day, weak, etc.

FORCING 'O REFERENCES

An invaluable tool in the verification of user logic and field wiring is the ability to force
I’ references, The operation of the 1'C forcing operation is dependent on the 1'O
referance being forced. Inputs connected (o external devices can be forced on or off
for one solution of user logic. All other 'O references can be forced on ar off
indefinitely, but are overriddan by user logic

The most frequent user of the [0 forcing function is for verification of field wiring of
outputs. Since user logic overrides the I'0 forcing function it is recommended that
this operation be performed with user program memaory cleared. The key sequences
for forcing 1'0 references are as follows:

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

& To force a specific 'O reference OFF, enter tha sequence:
RST, SHF. XXX (I'0) raferencae). 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 IS CHECKED IN THE SAME I/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 &
I'D CAPABILITIES

INTRODUCTION

Inpuit and Dutput circuits for a Sarles One Junior PC systern are built into each hasie
unit and on Senes One I'D modules that are installed in the expansion rack. Each
Series One Junicr PC basic unit provides 15 input circuits and 9 output circuits. /'O
Expansion unite provide 16 input and 10 sutput sircuits. Series One modules for the
expansion rack are available that provide ocither 4, 8, or 16 inpuls or outputs. A
maximum of 72 1’0 points can be contained in an expansion rack (10-slot), thus
providing a total of 86 1'0 points in a Series One Junior PC system.

This chapler i5 a guide to the capabilitics and physical wiring of the Series One
Junior basic units and Series One 10 modules. It provides the information required
for wiring and applying the basic units and 'O modules.

'O AEFERENCE ASSIGNMENT

VO references are fixed for each model of Series One Junior. /0 references for
modules installed in an expansion rack, are assigned according to the slots into
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 tha unit for fisld wiring connections.
Each of the 2 terminal blocks is protected by a removable plastic cover. This cover
snaps into place and is keyed for proper arientation on the terminal blecks. When
looking at the ends of the terminal blocks, notice that one end has 2 nolches, while
the other end has 3 notches. The covers have £ protrusions on one end and 3 on the
olher, these must be properly malched (o e ferminal biocks, The covers have
removable paper inserts, which provide a convenient writing space for circuit
annotation.

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 inpul and the resel pulse input. If terminals 15 and 16 are not
being used as high speed counler inpuls, they can be used as de sink inpuls. 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 de @ 100 mA, maximum, which can
be used as a source of power for extemnal user devices, Such as sensors.

BOTTOM TERMINALS

The bottom terminals provide the connections to field devices to be controlled by the
PC’s putput circuits. These terminals are labeled 17 through 27, which correspond
lo the 9 outpul circuits, and their commoens, labeled C1, G2, and G3. The C lerminal,
immediately to the right of terminal 27, is for connecting the shielded wire when an
expansion cable is connected o a Series One Junior. The 4 remaining 1erminals,
labeled G (Ground), H (Hot), N (Neutral for 115 V ac), and N (Neutral tor 230 V ac)
are for connecting the inout source of ac power. Units requiring an inout oowear
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WARNING

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

FIELD WIRING TO 'O MODULES

Each of the 'O modules (Figure 6.1}, unless otherwise indicated, has a terminal
block attached to it with 10 terminals arranged as shown in Figure 6.2. Each of these
terminals are capable of accommodating one AWG MNo. 12 or two AWG No 14
stranded wires.

The following pages provide specifications, wiring diagrams, typical schematics,
and sample reference numbers for each module type. The typical schematics are
intended to provide details for interfacing and not for maintenance or repair of these
modules. The sample reference numbers should be adjusted by the user o the
actual slol in which the modulas are installed. Each slot provides gight references,
Those modules that incorporate less than eight circuits still consume 8 10 refer-
ences. References not used are available as internal references. A 16 circuit /0
module uses 2 groups of B 110 references and can only be placed in siot 1 of an
Bxpansion rack

Figure 6.1 Figure 6.2
TYPICAL 1D MODULE TYPICAL 'O MODULE
TEAMINAL ARBANGEMENT
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16 CIRCUIT 'O MODULES

Some 16 point V0 modules, which can only ba ingtallad in glot 1 of an axpansion
rack, are connected 1o user supplied input devices or user supplied loads thraugh an
I/ Interface cablae which is 10 feet (3m) in length (Catalog Number ICE10CBL10S).
Ona end of this cabla has a 24-pin female connector which mates with a 24-pin male
connector mounted on the faceplate of the 10 module. The wiree on the opposite
end of the cable are stripped and tinned for connection to user devices. Each of the
wires is color coded for easy identification, Figure 6,3 is a wirng fist for the 'O
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 without disturbing the field wiring to the module.
These high densily imodules are descrived al the end of this chapter.
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SERIES ONE JUNIOR CATALOG NUMBERS

Table 61 CATALOG NUMBERS

DESCRIPTION

Basic Units
118V ac IM, 115230 V ac OUT
24 V dc Sink IN, 115/230 V ac OUT
24 V dc Sink IN, 24 V dc Sink QUT
24 V de Sink IN, 24 V de Sink OUT
24 V dc Sink IN, Relay OUT
24 V dc Sink IN, Relay OUT
24 V dc Source IN, Relay OUT

Expansion Units
24\ dc Sink IN, 24 V do Sink OUT
24 V dc Sink IN, Relay ouT
24 V de Source IN, Relay OUT

UL Listed Units
Basic Unit—1158 WV ae IN. 115 V ac OUT
Expansion Unit—115V ac M, 115V ac OUT

'O Modules —
115 V ac Input, 8 Circuits
230 V ac Input, 8 Circuits
115 V ac Isolated Inpul, 4 Gircuits
24 V de Sink Input, 8 Circuits
24 V dc Sink Input, 16 Circuits
24 V dc Sink Load Input, 16 Circuits
24 \ ac/dc Source Input, 8 Circuits
24 ¥V ac'dc Source Input, 16 Circuits
115230 V ac Output, 8 Circuils
115/230 V ac Isolaled Qutput, 4 Circuits
24 V dc Sink Output, 8 Circuits
24 \ de Sink Qutput, 16 Circuits
24 V de 2 Amp Sink Output, 4 Circuits
24 V de 2 Amp Sink/Source Output, 4 Ckis.
24 V' de Source Output, 8 Circuits
24 V de Sink Output, 16 Circuits
24 V dc Source Output, 16 Circuits
Relay Output, 8 Circuits
Relay OQutput, 16 Circuils

I'D Modules, UL Listed
115 V ac Input, & Circuits
Reday Qutput, 5 Circuits
115 V ac Cutput, & Circuits

'O Modules — Special
24 V de InputQutput, 4 In/4 COut
24 V dc Sink Input/Relay Output, 4 In/4 Qut
Fast Response 'O, 4 In2 Out

A N i N PO

CATALOG NUMBER

ICE09SJR100
IC6095JR102
ICE08SJA110
IC6095JR114 *
ICE09SJR120
ICE095JR124 *
ICE095JR121

ICBO9EXFP110
ICB09EXP120

ICEO9EXF121

ICB0aSIR101
ICE09EXP101

IC&10MDL125
ICE10MDL127
IC&TOMDL126
IC&10MDL101
ICE10MDL106
ICe10MDLI07
ICE1OMDL111
ICE10MDL112
ICET10MDL175
ICE10MDLI7E
ICE10MDL151
IC&10MDL156
IC&10MDL153
ICE10MDL154
ICE10MDL155
ICE10MDL15T
ICE10MDL158
ICE10MDL1 80
ICE10MDL182

ICE10MDL135
ICE10MDL181
ICE10MDL185

ICE10MDL103
ICE10MDL104
ICE610MDL115

PPN o Pk BN P d
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115 V ac INPUT! 115/230 V ac OUTPUT
ICADASJR100

This basic unit provides 13 ac and 2 dc input circulls and nine ac output circuits, The
15 input circuits are each designed 1o receive a single discrete (ONOFF) signal
from user supplied devices such as limit switches, pushbultons, selector switches,
and relay contacts, Circuits 15 and 16 can be used for high speed count input and
reset or used as normal dec sink input points. The 9 ac output circuits are each
capable of controlling user supplied discrete (ON/OFF) loads. Typical loads include
relay coils, motor starters, solencid valves, and indicator lights. The ac output
circuits were designed to be used for 115 or 230 V ac loads. The ON/OFF state of
each input and oculput circuit is 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
output circuits.

AC INPUT CIRCUITS (0-14)

Input Points 13

Operating Voltage 97-132 V ac
AC Frequency A7-83 Hz
Input Currgnt (nominal) 10 mA

Input Impedance 11 K ohms
ON Level Above B0 V ac
OFF Level Delow 20 V ac
OFF to ON Response 10-30 ms

OM o OFF Response 10-30 ms
Circuit Indicator Logic Side

DC (HIGH SPEED COUNTER) INPUT CIRCUITS (15, 16)

Input Paints b

Input Device Input 15 must use an open
collector device

Maximum Voltage on Input

Tenninal {nu load) 26 V dc
Open Circuil Vollage

of Input (nominal) 24 ¥ du
Input Current 12 mA
Input Impedance 1.8 K ohms
UM Level 07V de
OFF Level 18-26 V dc
OFF 1o ON Response 1 ms
ON to OFF Response A ms
Circuil Indicator Logic Side
Maximum OFF Leakage 3 mA
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TYPICAL CONTACT
INBUT CLOSURE 115 VAC

CONTACT ITHYRISTOR) v

ol gl ol 4l dalg g [§
Imc:lol:::aloIc:[o[olt}lc:vloiomiolmoH_l

I EEEEREREREEEREEEE
H} I:I T e
’ | I I I | : ' | & IV
e L

INTERNAL

22K 33

014

usy 0% e = f
oM T 15-16 (1
o
i +*% TYPICAL
TYPICAL
AC INPUT R 'T‘
CIRCUIT 10 STATUS HIGH SPEED COUNTER

DISPLAY

NOTE

* Input 15 must be driven by an open collector device when being used
as a high speed countar input. If a normal switch contact were used,
switch bounce could cause multiple incorrect input pulses o be
counted.

Counter input circuils are dc inputs. Terminals Mo, 15 and 16 can be
used as normal dec sink inputs when not being used as high speed
counter inputs,

Fimira & 4 WIBING FOR 118 YV ar INPLITE BASIC LINIT
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AC QUTPUT CIRCUITS

Output Points 9

Operating Voltage 97-265 V ac

AC Freguency 47-63 Hz
Maximum Curren 1 A Continuous
Maximum lnrush 10 amps for 10 ms

8 amps for 16 ms
5 amps for 42 ms
AR amps for 100 ms

Max. Leakage Current 7O mA @ 220V, 60 Hz
35 mA @ 110V, 60 Hz
OM Voliage Drop 16V & 1amp
16V & 0.6 amp
Smallest Recommended Load 25 mA
OFF to ON Response 1 ms
ON to Off Response 8-10 ms (1/2 cycle)
Circuil Indicato Logic Side
Fuses (Internal, soldered) 24, 1 [or mach circuil

BLEEDER RESISTOR CALCULATION

The following information is an aid for calculation of the resistance and power rating
for the bleeder resistor described in the NOTE included with the outpul wiring
circuits for each basic unit,

To find maximum resistor value
R = V1 = 500, V1 is the minimum voltage that will normally turn on the load
To find minimurm powen raling of the resistor
Pr= V2 =x\V2x2 W2 is the voltage that is normally applied to tum
R on the load and R is the value calculated above.

For resistor values, use a resistor with the closest standard lower valus. For power
raling, uso a resistor rated at the closest higher standard wattage rating.

Exampie 1:
A neon light has a tum-on voltage of 20V, but has 113 V normally apphed 10
turn it on.
R = 20 = 600 = 10,000 ohms, vss 10000 ohms, (this is a standand valuea)
Pr = 115 = 115 = 2= 2.6 watls, use 3 walls, since this |5 the
10,000 next higher standard wallage value.
Example 2:

A 24 V relay coil with a nominal turn-on veltage of 18 V.

H =18 = 500 = 9000 ohms,use 8.2 K ohms as closest available lower
standard value.
Pr= 24 x 24 » 2 = 14 watts, minimum, use 1/4 watt resistor as
B200 closes! higher standard value
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. NOTE: on
A TYPICAL (U)=TyPicaL LoAD  TERMINAL
CONNECTION | N = NEUTRAL
EXT, FUSE il
ALl L .
1

1/0
AA TYPICAL
CONNECTION FiNe
FOR
BLEEDER
RESISTOR
T

* TYPICAL AC OUTPUT CIRCUIT

CAUTION

** 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 circuit is built-in, there is current leakage
through the circuit. A bleeder resistor should be attached to prevent
incorrect operation in the event that light loads, such as small relays or
neon lamps, are used. Leakage may turn on these devices if a bleeder
resisior is nol used.

Figura 55 WIRING FOR 115 V ac OUTPUTS. BASIC UNIT
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24 V de SINK INPUT — 115/230 V ac OUTPUT
ICE09SJR102

This basic unit provides 15 de input circuits and 9 ac outpul circuits. The 15 input
circuits are each designed to receive a single discrete (ON/OFF) signal from user
supplied devices such as limit switches, pushbutions, selector switches, and relay
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 output circuits are each capable of
controlling user supplied discrete (ON'OFF) loads. Typical loads include relay coils,
motor starters, solencid valves, and indicator lights. The ON/OFF state of each inpul
and output circuit is indicated by an LED. Figures 6.5a and 6.5b provide wiring
infiormation for this unit, Following are specifications for each of the input and output
circuits.

DC INPUT CIRCUITS (0-14)

sales@plcprotech.com - +86 180 4631 7198

Input Points 15
Maximum Voitage on Input

Terminal {no load) 26 V de
Open Circuit Vollage

Of Input (nominal) 24V de
Input Current 12 mA
Inputl Impedance 1.8 K ohms
ON Level 0-7 V do
OFF Level 18-26 ¥ do
OFF 1o ON Response 510 ms
ON to OFF Hesponse 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
Input Device

Maximum Voltage on Input

2
Imput 15 must use an open
collector device

Terminal (no load) 26V dc
Open Circuit Vollage

of Input (nominal) 24 V dc
Input Current 12 mA
Input Impedance 1.8 K ohms
ON Level 07V de
OFF Level 18-26 V dc
OFF to ON Response A ms
ON to OFF Response 1 ms
Circuit Indicator Logic Side
Maximum OFF Leakage 3 mA

Minimum ON Current

5 mA,
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HIGH SPEED ”EIEEE#L
+ a4y DG INPUTS 24V00

*TypicaL /0 STATUS
K
CIRCUIT DisPLAY
NOTE

* Input 15 must be driven by an open collecior device when being used as a high
speed counter input. I a normal switch contact were used, swilch bounce could
cause multiple incorrect inpul pulses lo be counted.

Counter input circuits are de inputs. Terminals No. 15 and 16 can be used as
normal do sink inpuis when not being used as high speed counter inputs.

Figure 6.5a WIRING FOR 24 V dc SINK INPUTS, IC8095JR102
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AC OUTPUT CIRCUITS
Output Poinls a
Operating Voltage 97-265 V ac
AC Freguency 47-83 Hz

Maximum Current

Maximum Inrush®

*{Use interpoaing relay if load
inrush current exceeds
specificalion)

Max. Leakage Curment

ON Voltage Drop

Smallest Recommended Load
OFF 10 ON Response

UM to OFF Hesponse

Circull Indicator

Fuses {Internal, solderad)

1 A Continuous
10 amps for 10 ms

8 amps for 16 ma

5 amps for 42 ma
3.8 amps for 100 ms
7.0 mA @ 220 V, 60 Hz
35 mA M 110V, 80 Hz
1.6V @ 1 amp

1.6 V @ 0.5 amp
25 mA
1ms
B-10 ms {1/2 cycle)
Logic Sige
2R, 1 Tor each circuin

NOTE

Maximum current available from 24 V de internal supply for customer

uze is 100 mA.
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; EXPANSION
| NOTE : COMMON T
A TYPICAL (O =TYPiCAL LOAD  TERMINAL
CONRESTION s % = NEUTRAL
EXT. FUSE H =HOT
(0PTIONAL
1
1
10
AL TYPICAL
CONNECTION L @
FOR
BLEEDER
RESISTOR

* TYPICAL AC OUTPUT CIRCUIT

CAUTION

** DO NOT CONNECT THIS TERMINAL (230 V AC NEUTRAL) UN-
LESSUSING A 230V AC POWER SOURCE, OTHERWISE DAMAGE
TO THE UNIT MAY RESULT.

NOTE

Since a surge-absorbing circuilt is built-in, there s current leakage
through the circuil. A bleeder resistor should be connected across the
Ipad to prevent incorrect operation in the event that light loads, such as
amall relays or neon lamps, are used, Leakage may hold these devices
on if a bleeder resistor is not used.

Fiaura 6.6 WIRING FOR 1158 V ac OUTPUTS. ICB0A5JR102
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24 V dc SINK INPUT/24 V dc SINK OUTPUT
ICG095JR110
IC6095JR114

These 2 basic units provide 15 dc sink input circuits and 9 de sink output circuits. The
15 input circuils are sach designed to receive a single discrete (ON/OFF) signal
from user supplied devicas such as limit switches, pushbutions, seleclor swilches,
and relay contacts. Circuits 15 and 16 can be used for high speed count input and
reset or used as normal de sink input points. Tha 8 de sink output circuits are each
capable of controlling user supplied discrete (ON/OFF) loads. Typical loads include
relay coils, motor starters, solensid 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 infarmation for this unit. Following are specifications for each of the input and
output circuits,

The difference between the 2 unils is that ICB095.JR110 requires an operating
power source of 115/230 V ac, while ICG095JR114 requires an operating powear
source of 24 V dc.

DC INPUT CIRCUITS (0-14)

input Points 15
Maximum Voltage on Input

Terminal (no load) 26 V dc
Open Circuit Vaoltage

Of Input (nominal) 24 V de
Input Current 12 mA
Input Impedance 1.8 K ohms
ON Leveal Q-7 V de
OFF Level 18-26 V dc
OFF to ON Responsa 5-10 ms
ON to OFF Response 5-10 ms
Cireuit Indicator Logic Side
Maximum OFF Leakage 3 mA
Minimum OM Current B mA

DC (HIGH SPEED COUNTER) INPUT CIRCUITS (15, 16)
Input Paints 2
Input Device Input 15 must use an open
collector device

Maximum Vellage on Input

Terminal (no load) 26 V do
Open Circuit Voltage

of Input (nominal) 24 V dc
Input Current 12 mA
Input Impedance 1.8 K ohms
ON Level 0-7V dc
OFF Level 18-26 V dc
OFF to ON Response A ms
OM to OFF Response A ms
Circuit Indicator Logic Side

Maximum OFF Leakage 3 m.ﬂ_u.
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TYPECAL
PROXIMITY
SWITCH
OR SENSOR

HicH sPEEp  INTERNAL

+ 24V 0C INPUTS 51'.-’5%';:"
L2l
Tim# 140 STATUS
CIRCUIT OISPLAY
MNOTE

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, swilch bounce could
cause multiple incorrect inpul pulses to be counted.

Counter input circuits are de inputs. Terminals No. 15 and 16 can be used as
normal de sink inputs when not being used as high speed counter inputs.

Figure 6-8
WIRING FOR 24 V dc SINK INPUTS, BASIC UNIT
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the field terminal for each circuit whan the

cutput is energized, thase circuits are referred to as sink dc outputs. Specifications

for the 9 output eircuite are given balow.

The cutputs are arranged in 3 groups of 1, 4,

and 4. Each group can be powered from the same power source or they can be
powered from separale power sources. The current rating for outputs 17-23 is
different then the current rating for outputs 24-27.

24 ¥ dc SINK QUTPUT CIRCUITS

Output Points
Operating Voltage
Peak Vollage
Maximum Current

Maximum Leakage Currant
On Voltage Drop, Maximum

Maximum Inrush

OFF to ON Response

OM to OFF Response
Circuit Indicator

Fuses (Internal, Fuse clips)

8

5-24 V dc

45 V do

1.0 amp, Quiputs 17-23

0.5 amp, Cutputs 24-27

0.1 mA

0.9 V dc e 1.0 amp

1.5V dc i 0.5 amp

4 amps tor 10 ms, Outputs 17-23
1 amp for 100 ms, Outputs 24-27
0.1 ms

0.1 ms

Logic Side

2 A(C1), BA (C2, C3)

NOTE

It is recommendad that a 2 amp fuse be placed in seres with each
output terminal. in arder to pratect the user load connected 1o each

terminal.

A typical connection for the bleeder resistor described in the note an the

following page is shown below.

TYPICAL

CONNECTION
FOR

BLEEDER
RESISTOR
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i masallesss
LT |e'|u

NOTE: (L) = Tica L0
m = WERTRAL
W = HOt

["& Terica g
| COmBECTION i
FoR

e e
| };

1. -: :.IPII':II-I - ';’.EJ

158 100
LY e N i
P 1L'|HH.IL

+ T4

e e 4 TT

CAUTION

* Do NOT connect this terminal (230 V ac N) uniess using 230 V ac.
Otherwise damage to the unit may result.

NOTE

Since a surge-absorbing circuil 1S built-in, there 15 the chance of a small
amount of current leakage through the circuit. A bleeder resistor should
be attached to prevent incorrect operation in the event that light loads,
such as small relays or LEDs are used. Leakage may tumn these
devices on if a bleeder is notl used. Refer 1o Bleeder Resistor Cal-
culation on page &-7.

Figure 6-7
WIRING FOR 24 WV dc SINK OUTPUTS, BASIC UNIT
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24 V dc SINK INPUT/RELAY OUTPUT
IC609SJR120
IC609SJR124

These 2 basic units provide 15 de sink Input circuils and 8 relay output circuits. The
15 input circulls are each designed 1o receive a single discrete (OMN/OFF) signal
from user supplied devices such as limit switches, pushbuttons, selector switches,
and relay contacts. Circuits 15 and 16 can be used for high speed count Input and
resel or usad as normal de sink input points. The 9 relay oulput circuits are each
capable of controlling user supplied discrete (ON/OFF) loads. Typical ioads include
relay coils, motor starters, solenoid valves, and indicator lights. Since the relay
outpul circuits were not designed for a specific voltage, such as 24 Vdcor115Vac,
they can be used for a wide variety of loads and signal types. The ON/OFF state of
gach input and output circuit is indicated by an LED. Figures 6.8 and 6.9 provide
wiring information for this unit, Following are specifications for each of the input and
oulput circuits,

The difference between the 2 unils is that IC6095JR120 requires an operaling
power source of 115/230 V ac, while IC8095JR124 requires an operating power
source of 24 V dc.

DC INPUT CIRCUITS (0-14)

Input Points 15
Maximum Voltaga on Input

Terminal (no load) 26 \V do
Open Gircult Vollage

Of Input (nominal) 24 V dc
Input Current 12 mA
Input Impedance 1.8 K ohms
ON Level 0-7 V de
OFF Level 18-26 V dc
OFF to ON Response 5-10 ms
ON to OFF Response 5-10 ms
Circuit Indicator Logic Side
Maximum OFF Leakage 3 mA
Minimum ON Currant B mA

DC (HIGH SPEED COUNTER) INPUT CIRCUITS (15, 16)

Input Points 2

Input Device Imput 15 must use an open
collector device

Maximum Voltage on Input

Terminal (no load) 26 V dc
Open Circuit Vot

of Input (nominal) 24 ¥ dc
Input Currant 12 mA
Input Impedance 1.8 K ohms
OMN Level 0-7 V de
OFF Level 18-26 V dc
OFF to ON Responsea 1 ms
OM to OFF Response A ms
Circuit Indicator Logic Side

Maximum OFF Leakage 3 mA
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INTERNAL
HIGH SPEED SUPPLY

(¥

5

E2
TyRicaL 1o sTATUS
CIRCUIT DISPLAY

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, swilch
bounce could cause multiple incorrect input 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,

Figura 6.8 WIRING FOR 24 \V de Sink INPUTS, BASIC UNIT
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RELAY QUTPUT CIRCUITS

Qutput Points a

Oparating Voltage 5.265 V ac'de
AC Frequency 47-83 Hz
Maximum Current 2A

Maximum Inrush See chart balow
Maximum Leakage Current 1 mA

Smallest Recommended Load 1mA @ 5V
OFF to OM Response E ms

ON 1o Off Response 5 ms

Circuit Indicator Legic Side
Fuses (Internal, soldered) 2A (C1), 5A (C2, C3)

OPERATING | MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE

VOLTAGE RESISTIVE LAMP SOLENOID | (OPERATIONS)
220V ac 2 Amp 0.3 Amp 0.2 Amp 200,000
220 V ac 0.05 Amp | 0.05 Amp 800,000
110V ac 0.3 Amp 0.3 Amp 250,000
110V ac 0.1 Amp 0.1 Amp 500,000
24 V do 2 Amp 0.3 Amp 200,000

NOTE

Lamp loads are defined as a X10inrush with a power factor (PF) of 1.00
and when tumed OFF represent a PF of 1,00. Solenscids 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
output terminal, in arder to protect the user load connected to each
terminal
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2x wi— 1Y
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TERMINAL
ACADC  AC/DC AT
A Tveic N .
CONKECTION TYEICAL OUTRYT 17-27
FOH
FUSE
IGPTIONAL)
1.54 IC1I &
4.54 €2, €3I J
' 10
STATUS
e L L S P DISPLAY
“ape, 1
NMECTION T
aiepen S O MOTE: e
L —
RESISTOR | (C) = TYPICAL LOAD
%—‘ W = NEUTRAL
1 M = 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-absorbing circuit is built-in, there is current leakage
through the circuit, A bleeder resistor should be attached to prevent
incorrect operation in the event that light loads, such as small relays or
nean lamps, are used. Leakage may lurn on these devices if a bleeder
is not usad. Refer to Bleader Resistor Calculation on page 6-7.

Finura £9 WIRING FOR RELAY OUTPUTS. BASIC UMIT
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24 V dc SOURCE INPUT/RELAY QUTPUT
ICE09SJR121

This basic unit provides 15 de source input circuits and 8 relay output circuits, The 15
input circuits are each designed to receive a single discrete (OM/OFF) signal from
user supplied devices such as limil switches, pushbuttons, selector swilches, and
relay contacts. Circuits 15 and 16 can be used for high speed count inpul and reset
or used as normal de sink input points. The 9 ac output circuits are each capable of
controlling user supplied discrete (ON/OFF) loads. Typical loads include relay coils,
motor starters, solenoid valves, and indicator lights. Since the relay outpul circuits
were not designed for a specific valtage, such as 24 V dec or 115V ac, they can be
usad for a wide variety of loads and signal types. The ON/'OFF stale of each input
and output circult is indicated by an LED. Figures 610 and 6.11 provide wiring
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 (no load) 0V dc
Open Circuit Voltage

Of Input {nominal) 24V de
Input Current 12 mA
Input Impedance 1.8 K ohms
OM Level 18-26 V do
OFF Lewvel 0-7 V de
OFF to OM Response 5-10 ms
ON 1o OFF Response 510 ms
Circuit Indicator Logic Side
Maximum OFF Leakage a3 mh
Minimum ON Current & mA

DC (HIGH SPEED COUNTER) INPUT CIRCUITS (15, 18)

Input Points 2

Input Device Input 15 must use an open
collector device

Maximum Voltage on Input

Terminal (no load) 26 Vde
Open Circuit Voltage

of Input (nominal) 24 V de
Input Current 12 mA
Input Impedance 1.8 K ohms
ON Level 0-7 V dc
OFF Level 168-26 V dc
OFF to ON Response 1 ms
ON to OFF Response 1 ms
Circuil Indicator Logic Side
Maximum OFF Leakage 3 mA

Minimum OM Current & mA
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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
bounce could cause multiple incorrect inpul pulses 1o be counted.

Counter inpul circuits are do inputs. Terminals No. 15 and 16 can be
used as normal dc sink inputs when not being used as high speed
counter inputs.

Figure 6.10 WIRING FOR 24 V dc SOURCE INPUTS, BASIC UNIT
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RELAY QUTPUT CIRCUITS

Output Points 9

Operating Voltage 5-265 V ac/dc
AC Frequency 47-63 Hz
Maximum Current 2A

Maximum Inrush See chart below
Maximum Leakage Current 1 mé

Smallest Recommendad Load 1mAim sV
OFF to ON Responsa 5 ms

ON to O Aesponsa B mg

Cireuit Indicator Logic Side
Fuszes (Intarnal, soldarad) 2A(C1), 54 (C2, CT)

OPERATING | MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE

VOLTAGE RESISTIVE LAMP SOLENOID | (OPERATIONS)
220V ac 2 Amp 0.3 Amp 0.3 Amp 200,000
220 V ac 0.056 Amp 0.06 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 Vde 2 Amp 0.3 Amp 200,000

NOTE

Lamp loads are defined as a X10inrush 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 0.658, and when turnad OFF represent a PF of
0.35.

NOTE

It is recommended that a 2 amp fuse be placed in series with each
autout terminal. in order 1o protect the user load connected to each
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CAUTION

* DO NOTCONMECT THIS TERMINAL (230 V AC N) UNLESS USING
230 V AC. OTHERWISE DAMAGE TO THE UNIT MAY RESULT.

NOTE

Since a surge-absorbing circuit is built-in, there is current leakage
through the circult. A bleeder resistor should be altached o prevent
incorrect operation in the event that light loads, such as small relays or
neon lamps, are used. Leakage may turn on these devices if a bleeder
is not used. Refer to Bleeder Resistor Calculation on page 6-7.

P e ™ 44 MANOVARLS EADO DAY AITITOLITE ODACIH™ | IRMIT
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115 Vac INPUT
IC610MDL125

This module provides 8 circuits each designed to receive a single discrete (ON/
OFF) signal from user supplied devices. Typical input devices inciude 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 operale the field devices must also be supplied by the user. Figure

sales@plcprotech.com - +86 180 4631 7198

6.12 provides wiring informaion for this module. Following are specifications for

gach of the 8 circuits.

Input Points
Oparating Vollage
AC Fraquency
Inpul Gurrent
Input Impedance

OM Laval
OFF Level

OFF to ON Response
ON to OFF Response

Circuit Indicator

Imernal Power Consumption
Units of Load

Weight

8
97-132 \f ac
47-63 Hz

15 mA @ 60 Hz
11.5 mA & 50 Hz
8.5 K ohms

Above 80 V ac
Below 20 V ac

10-30 ms
10-60 ms.

Field Side

10mA @ 9V dc
1 Unit i@ 9 V dc

5 0z (140 g)
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SAMPLE INPUT CIRCUIT

EBimre £ 17 WIBING FOR 115 VAL INPUTS
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230 V ac INPUT
Ice1oMoL127

This module provides B circuits, each designed to receive a single discrete (ON/
OFF) signal from user supplied devices. Typical inpul devices include limit swilches,
pushbuttons, selector switches, and relay contacts. The B circuils are divided imta
two groups of 4 circuits each. Each of the 2 groups can be supplied lrom a separate
power source. Power 1o operate the field devices must also be supplied by the user.
Following are specifications for each of these B circults.

Inputl Points B

Operating Vollage 180-265 V AC

AC Frequency 47-63 Hz

Input Current 18 mA 285V, 60 Hz), Maximum
11 mA, Typical

Input Impedance 18 K ohms @ 60 Hz

ON Voltage Above 180 V ac

OFF Voltage Below 40 V ac

OFF Current = 2 mh

OFF to ON Response 5-50 ms

ON to OFF Response 5-60 ms

Circuit Indicators Field Side

Internal Power Consumption i0mA, 8V dc

Units of LOad 1 Unit (@ 9V dc

Weight 5oz (140 g)
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Field connections are made to screw ferminals on a lerminal block mounted on the
taceplate. Each terminal will accept up to one No. 12 AWG wire or two No. 14 wires.
The C1 and C2 comman terminals are isolated Irom each ather.

TYPICAL

USER \WIRING MODULE MEFERENGES
180-266 VAL
HOT ELNEUT @ier
o o—FF0 080
i u...f‘ﬁ___@, i 061
:r—o—-"‘ﬂ — 2 o8
L a0 o A 3 063
"o @ A o4
l a o {2} 5 06E
o [ @ e ane
”_Q,-""-.o._-__.—_—..@ 7 067
180265 WAL
@ {Fjc2

WIRING DIAGRAM

CORARACA = = BETH AL
LED iy EOLIPLER

T OTHER [ Y Y S—_——
THREE CRCLNTS

SAMPLE INPUT CIRCUIT

Figure 813 WIRING FOR 230 V ac INPLUTS
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115 V ac ISOLATED INPUT
IC610MDL126

This module provides 4 circuits, each designed to receive a single discrete (ON/
OFF) signal from user supplied devices. Typical input devices include limit switches,
pushhuttons, selector switchas. and relay contacts. Each of these circuits is isolated
from the other circuits on this module relative to AC power source. The term isclation
is not relative to optical-coupler naisa and fault isolation which all 'O modules have.
Each input iz 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 musl
be supplied by the user. Figure 5.14 provides wiring information for 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 to hardware /0 modules. Following are speci-
fications for each of the 4 circuils:

+86 180 4631 7198

Input Points

Operating Voltage
AC Fraguency

Input Current
Input Impedance
O Level

OFF Level

OFF to ON Responss
ON 1o OFF Response

Circuit Indicator

Internal Power Consumgption
Units of Load

Weight

4

97-132 V ac
47-63 Hz

15 ma @ 60 Hz
10K ohms @ 80 Hz
12K ohms (@ 50 Hz

Abowe B0 V ac
Below 20 V ac

10-30 ms
10-60 ms

Field Side

10 mA @ 8V de
16 &Vdo

420z (120 q)
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24 V dc SINK INPUT (8 Circults)

ICE10MDL10Y

+86 180 4831 7198

This module provides 8 circuits each designed to receive a single discrele (ON/
OFF) signal from user supplied devices. Typical input devices include imit 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 circuits are powered from this one
source. Figure 6.15 provides wiring information for this module. Following are

specifications for each of the 8 circuits:

input Points 8
Maximum Voltage (Open Circuit) 36 V de
Input Current 18 mA
Input Impedance 1.B K ohms
OM Level® < 3V dec
OFF Level® >3 Vde
OFF 1o ON Response 4-15 ms
OM to OFF Response 4-15 ms
Circuit Indicator Field Side
Maximum OFF Leakage 3 mA
Minimum ON Current 7 ma

Internal Power Consumplion

Units of Load

Waight

14 mA for each ON
Circuit i@ 24 V dc
10mA @ 8 Vde

1@ 8V de
10 @ 24 V dc

420z (120 g)

“Voliage levels measured between common and inpul terminals (across input

devieal
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TWPICAL
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Figure 515 WIRING FOR 24 V dc INPUTS



PLC ProTech Ltd. sales@plcprotech.com - +86 180 4631 7198
About Us - Contact - All Products - Request a quote

GEK-80503 10 Capahilitias 6-33

24 V dc SINK INPUT (16 Circuits)
IC610MDL106

This module provides 16 circuils, each designed lo receive a single discrete
(ON/OFF) signal from user supplied devices. This module has 16 LED status
indicators 1o reflect the ON or OFF status of each of the 16 circuils. Typical inpul
devices include limit switches, pushbuttons, selector switches, and relay contacls,
24 V dc power to sense the state of these inputs is provided Dy 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 1o user devices through a 24-pin connector. An optional 1'0 Interface
cable, catalog number ICE10CBL105, is available for use with this module. Fol-
lowing are specifications for each of the 16 circuits:

Input Points 16

Maximum Voltage (Open Circuit) 36 V do

Input Current 16 mA

OM Level Oto3dVdc

OFF Level 18 to 36 V dc

OFF 10 ON Response 410 15ms

ON to OFF Hesponse 410 15 ms

Maximum OFF Leakage 2 mA

Minirmum ON Current S mA

Circuit Indicator Field side

Internal Power Consumption 24 mA @ 8V dc, Max.
(16 circuits ON)
210 mA (@ 24 V dc, Max.
(16 circuits ON)

Units of Load 3 units i@ 9V dc
21 units e 24 V do

Weight 420z (120 g)

(3 -4 55°C (b6 CIRCUITS ONI
NUH?EH i 13 CIRCUITS ON
0
CIRCUITS
ON 8 5

T T T T T T
W 20°C 30°C 40°C SO0°C BO°C

AMBIENT TEMPERATURE |°CI
Fiqure 516 'O POINTS VS. TEMPERATURE CHART
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Fiqura 6.17 WIRING FOR 16 CIRCUIT, 24 V dc SINK INPUT MODULE
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24 V ac/dec SOURCE INPUT
ICE10MDL111

This module provides B Input circuits, each designed to receive a single discrele
{ON/OFF) signal from user supplied devices. Typical Input devices include push-
butlons, limit switches, selector switches and relay contacts. These input circuits
can interface o either 24 V ac signals or 24 V dc source-lype signals, thereby
allowing the module to interface to input devices that provide their own voltage.
Following are specifications for each of the 8 circuils,

AC Input DC Input
Input Voitage 2010 28 V ac, 50-60 Hz 20-28 V dc (Source)
Input Currant 19 mA (maximum) 19 mA (maximum)
13 mA Typical 13 mA Typical
OM Level 2010 2B V ac 20 to 28 V de
OFF Level Oto6 VY ac Ow6Vde
OFF to OM Response 510 50 ms 6 to 30 ms
ON to OFF Response 5 fo B0 ms 5 to 60 ms
Circuit Indicatar Field Side Field Sida
Internal Power Consumption 9V de, 10 mA (supplied by
rack power supply)
Units of Load 1 9 Vde
Weight 50z (140 g)

User devices are connected to screw terminals on the facepiate of this module
Each screw terminal will accept up to one No. 12 AWG wire or two No. 14 AWG
wiras. The ON/OFF state of each circuit is indicated by an LED located in the field
side of each circull. The 8 circuits are divided inte 2 groups of 4, each with its own
commaon. The two commons, A and CB arc isclated from each other internalty.
Each input can accept either an AC input or a DC input.
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USER WIRING MODLULE TYPICAL REFERENCES

20-28 V AC
o

- ) %L’.#

o
o0 @ID%I 030 031
a o
o0 {Z}:%a D3z D33

) q}) 5 o34 03

e 7 036 037
) pca

WIRING DIAGRAM

Sl
20-28 v DC

WPUT (0-7)
e
Gy T
I" Jrl
¥
+ i 5 .
DC -2 OR {3 AC '1'
S SR
I i
| i ===
bl =
COMMON LED OPTICAL
ica, CBE \\:‘ COUPLER

SAMPLE INPUT CIRCUIT
Figure 618 WIRING FOR 24 VAC/DC INPUTS
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115/230 V ac OUTPUT
ICA10MDL1TS

This module provides B circults each capahle of controlling user supplied discrete
{ON/OFF) loads. Typical loads inciude relay coils, motor starters (up to Moo 3),
solencid valves and indicator lighte. The 8 circuits are divided into 2 groups of 4
gircuits cach, Each group can be supplied from a separate power source. Power to
operate the field devices must also by supplied by the user. Figure 6.20 provides
wiring information for this module. Following are specifications for each of the 8

+086 180 4631 7198

circuits;
Cutput Paoints

Operating Voltage
AC Fraguenty

Maximum Current*
Maximum Leakage Current

ON Voltage Drop

Smallest Recommended Load
Maximum Inrush

OFF to ON Hesponse
OM to OFF Response

Circuit Indicator
Fuses (Internal, Solderad)

Internal Power Consumption
Units of Load
Weight

a

97-265 V ac
47-63 Hz

1 amp
1.2 mA e 220V, 60 Hz
0.5 mA @ 110V, 860 Hz

0.8V @ 1 amp
0.8V @ 0.5 amp

25 mA
10 amps for 16 ms
5 amps for 100 ms

1ms
B-10 ms (' cycle)

Logic Side
{2) 10 amp {one on each group of 4)

20 mA for each ON Circuit (. 8V dc
16 @ 9 V dc
6.4 0z (180 g)

*Maximum load curment is dependent upon ambient temperature as shown on the

chart in Figure 6.18.

& CIRGUITS Cu AT | AP EACH

L] B GO TS UN AT 0.5 AWPS EalH
S !
-
wv?LH & S,

CIRCUITE
it s 'i

T, B CIRCULTS OM AT 0.5 RUPS EAH
]

I CIRCUITE ON AT 1 ARl LA

Il_'.n_'_pf_r-_--.l -

0 W WX

oT Wt BT

AWHIENT TEWPEHATURE |*CI

Figure 6.18

O POINTS V5. TEMPERATURE CHART
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HFL;-;I;'-EHA\'_!FE MODLLE USER WIING
'5_]'-755 VA
HA .E___’.'_.U.'..{T_}.:'.E!_'._..!
Dso o A—a
a1 Tty e
082 1 Pr O ey
053 1 () Zj.\
osa 3 Zr 4e
055 5 74— n————p
058 B (7 31—4-
asT e S
a7-288 VAL
D S

WIRING DIAGRAM

CAUTION

IF THIS MODULE IS WIRED INCORRECTLY OR THE LISTED
SPECIFICATIONS ARE EXCEEDED, ANY DAMAGE INCURRED BY
THE MODLULE, OR USER DEVICES CONNECTED TO THE MOD-
ULE MAY NOT BE COVERED BY WARRANTY.

HOT 9 ?-21‘3"51 VAL
TO OTHER —4—g—OM O (b mm e e === {rsemiy
THREE CIRCINTS e :
(]
LED, :
W !
i
&f OUTPUT !
" SR — T, [A— .

SAMPLE OUTPUT CIRCUIT
Figure 6520 WIRING FOR 115 V ac QUTPUTS
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115230 V ac ISOLATED OUTPUT
ICB10MDL1TE

This module pravides 4 rireiits sach capabla of controlling user supplied discrete
{ON/OFF) Inads. Typical loads include relay coils, motor starters (up 1o No. 4),
solencid valves, and indicator lights. Each of these circuits is isalated from the ather
cireuite on this modula relative to AC power source. The term isolation is not relative
to oplical coupler noise and fault isolation which all 1'O modules have. Each cutput
is provided with 2 figld terminals allowing separate AC power sources (that e,
different phases) for each of the 4 outputs. These power sources must be supplicd
by the user. Figure 6,22 provides wiring information for this module. Althaugh this
module consumes B discrete references assigned to the siot into which it is placed,
onty 4 are actually used. The vther 4 can be used internally as coils, but they cannot
be provided to hardware /0O modules. Following are specifications for each of the
four circuits:

Outputs 4

Operating Voltage 97-265 V ac

AC Frequency 47-63 Hz

Maximum Current* 2 ampsa

Maximum Leakage Current 7 mA @ 220V, 60 Hz
3.5 mA G 110V

ON Valtage Drop BV i 2 amps

Smallest Recommended |Load 25 mA

OFF o ON Reponse 1.0ms

ON to OFF Response 8-10 ms (¥ Cycle)

Circuit Indicator Logic Side

Fuses (Internal) {4} 3 amp (each circuit, Replaceable)

Internal Power Cansumption 12mA & 9 Vde

Units of Load B units @ 8V de

Weight 5oz (140 g)

*Maximum lnad current is dependant upon ambient temperature as shown an the
chart in Figure 6 21

4 CIRCUITS ON AT 2 AMPS EACH
4 - «_ 4 CIRCUITS ON AT | AMP EACH
N
N
NUMBER 3 - ™ 3 CIRCUITS ON AT | AMP EACH
M,
E!REEHI!TE 7 \‘H‘
-
IS | CIRCUIT ON AT 2 AMPS

T T T T T T
Mi*C M€ 30T 40'C S50°C G0

AMBIENT TEMPERATURE [ *C1

Figure .21 /O POINTS V5. TEMPERATURE CHART
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TYPILAL
REFEREWCEE MODLALE USER WIRING
A
o o2 ¥ 115 vAC
HOT o, NELIT
O
al i N
HOT — NEUT
P10
52 . @ I1Ts VAL
2 () AT NELIT
I?\— AL
63 3 %8 VALD
HJ@ WHOT MELIT

WIRING DIAGRAM

115 VAC

ELY HOT

I.EI:I@ +

A =

[ OUTPUT :

) e SRS S ..-I'i_.- .....

SAMPLE QOUTPUT CIRCUIT
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24 V dc SINK OUTPUT (8 Circuils)
ICB10MDL151

This module provides 8 circuits each capabls of controlling user supplied discrets
{ON/QFF) loads. Typical loads include relay coils, motor starters, solencid valves,
and indicator lights. The 8 circuits are provided referenced to a single DC power
source, that must be supplied by the user. Figure 6.24 provides wiring information
lor this inodule. Since current flows from the load into the field terminal for each
circuit when the output is energized, these circuils are referred to as sink DG
outputs. Following are specifications for each ol the 8 circuits;

Qutput Points 8

Operating Voltage 5-24 V de

Peak Vollage 45V dc

Maximum Currant® 0.5 amp

Mayx | eakage Current 0.1 mA (e 40 V de
ON Voltage Drop 0.8V @ 0.5 amp

0.65V @ 0.1 amp
Smallest Recommended Load 1 mA

Maximum Inrush 3 amp lor 20 ms
| amp for 100 ms
OFF to OM Response 100 pe
ON to OFF Responsc 100 ps
Circuit Indicator Logic Side
Fuses (Internal) (2) 3 amp
{one on aach group aof 4)
Internal Power Consumption 20 mA @ 9 V dec.

3 mA for each ON
Circuit i 24 Vdc

Units of Load 2 units @ 9 V dc
3 units e 24 V de
Weight 420z (120 g)

“Maximum load current is dependent upon ambient t@mperalures as snown in
Figure 6.23.

# CIACUITS OH AT 0.5 AP EACH

e w— B CIRCUITS QN AT .35 AMPS EACH
4,
WUWBER © M,
S e % 5 CIRCLITS A8 AT 05 AWPS EACH
on 4
i+

T T T T T T
WT W% XL Wt JWT BT

AMBIENT TEMPERATURE | <Ll

Figura 23 10 POINTS VS TEMPERATURE CHART
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TYPICAL
REFERENCES MODUILE USER WIRING
B.24 WDC
- +
%, i1
o060 @. AL
0
061 1 @_
062
’@ »~(
083 1 () {_t
0R4 a® 1»‘
065 5 (2 NN
OBR Q_?}-— VL
6
067 7 & 4
INTERNAL //-L w——EE@

CONMECTION

WIRING DIAGRAM

24 VDC COMMON vDo A

+ = ] . |
it . 1
INTERMAL
POVVER SLFPLY

TO QOTHER
CIHULITS

OPTICAL COUPLER

OuTRUT Voo
|

. T e T
o W

SAMPLE OUTPUT CIRCUIT
Fioure 824 WIRING FOR 24 VDC SINK OUTPUTS



PLC ProTech Ltd. sales@plcprotech.com - +86 180 4631 7198
AboutUs - Contact - All Products - Request a quote

GEK-30503 'O Capabilities 6-43

24 V do SINK QUTPUT (16 Circuits)
IC610MDL156

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

The 16 circuils are connected to user loads through an optional 'O Interface cable,
Catalog number IC610CBL105. which connects to a 24-pin connector mounted on
the module faceplate. Figure 6.26 provides wiring information for this module,
Following are specifications for each of the 16 circuits.

Uutput Points 16
Uperating Voltage 5-24 V do
Peak Voltage 40 V dc
ON Voltage Drop, Typical 0.8 ¥ dc i 0.5 amp
ON Voltage Drop, Maximum 1.5 V de i 0.5 amp
Maximum Current” 0.5 amp
Maximum Leakage Current 0.1 mA @ 40V de
Metxirmurm lnrush 3amp for 20 ms
1 amp for 100 ms
OFF to OM Response 0.1 ms
OM to OFF Response 0.1 ms
Fuse {Intermal) 3 amp (In Cutput Common Line,
one tor each group of 4),
Internal Power Consumption 40 mA @ 9V de, Maximum

{16 outputs ON)

96 mA i 24 V do, Maximum
(16 outputs ON)

Units of Load 4 unitg i« 9V de
10 units (@ 24 V dc
Weight 3890z (110 g)

* Maximum load current is dependent upon ambient temperature as shown in Figure
6.25.

J.J_—-u WY Ik CNCETE W
WWBER § o
CHefulTs
au

w £ CIRDUITE DN
"4

L LR
AUNTIRT TRal[RATIES ()

Figure 6.26 1O POINTS VS TEMPERATURE CHART
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USER USER TYRICAL
WIRING MODULE WIRING REFERENCES
el A B
[ A
= A ': oo ; AN = g3o  om
@) : o o — £ } 03z 033
FARNY o o v D34 038
& g o 7 @ 038 037
21 e
— 0 © -t 130 131
E} E 0 2 132 133
4 - O o = 1 124 135
. 0 o 2 136 137
5% » ca_z:ill:ur:
\‘_—""--.d' ’
WIRING DIAGRAM
24 vec ¢ Mm -
M '|1| "--__-__1:':?'""_"?
INTERMAL :
POWER SUPPLY |
- i
> :::-,, m OTHER ;
‘Br CIRCUITS !
g DUTPUT
COUPLER —-—--—-——-:"44- = st e
SAMPLE OUTPUT CIRCUIT

Figure 6.26 WIRING FOR 16 CIRCUIT 24 V dc SINK OUTPUTS
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24 V de 2 AMP SINK OUTPUT
IC610MDL153

This module provides 4 fused 24 V do sink oulput circuits each capable of controlling
user supplied discrete (ON'OFF) loads. Each circuil is rated at 2 amps continuous
current. Typical loads include motor starers, relay coils, solenocid valves, and
indicator hghts. The circuits on this module are referred 10 as sink outputs since
current flows from the load info the heild terminal for each circuit when the output is
energized. Fleld connections are made to screw terminals on a lerminal block
mounted on the faceplate. Each terminal will accept up to one No. 12 AWG wire or
two Mo, 14 AWG wires, The ON'OFF state of each circuit is indicated by a
corresponding LED. This module, although having only 4 output circuits, will
consume B consecutive discrete references. The 4 references nol available as “real
world” outputs can be used as internal coils. Following are specifications for each of

tha four output circuits.
Output Points
Operating Voltage

Peak Voltage
ON Vaollage Drop

Maximum Cument®
Maximum Leakage Current

OFF to OM Response
OM 1o OFF Response

Circuit Indicator
Fuses, [nternal

Internal Power Consumption
Units of Load

Weight

Sto 24 Vde

45V do

A5 W de @ 1 amp
BV do e 4 amp

2 amps
<. 4 mA @ 40 V de

1 ms
1 ms

Logic Side

5 amp (1 for each circuit)
Replaceabla

EmA 24V de

12 mA (i 9V de

1 unit e 24 V de

2 units = 9V de

4.2 0z (120 g)

*Maximum load current is dependeant on ambient temperature as shown in Figure

6.27.

i
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TYPICAL
REFEAENCES FAODULE USER WIRING
<
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I

* L'u'DC

=

- 2-1- JDC

L —

L5 Jgn@'———i
o33 ] fj/c Vs,
sl

WIRING DIAGRAM
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— : H
i
i
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LED '
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—|_ i Cpe=dlie==ad

- |'I :
TO OTHER ——-T 5 TO 24 WDC
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SAMPLE SINK OUTPUT CIRCUIT
Fiaure 628 WIRING FOR 24 V dc 2 AMP SINK QUTPUTS
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24 V de 2 AMP SINK/SOURCE OUTPUT
ICE10MDL154

This module provides 4 isclated, fused 24 V dc sink or source output circuits each
capable of controliing user supplied discrete (ON/OFF) loads. Each circuitis rated at
2 amps confinuous current. Outpuls can be connacied in parallel to increase output
current capacity. Types of loads that can be controlled by this module would include
mator starters, relay coils solenoid valves, and indicator lights. All 4 circuits can be
referenced to a separate DC source of power. The circuits on this module can be

used as sither source outpuls or sink outputs, depending on how the load is wired in
relation to the load power supply.

Field connections are made io screw lerminals on a terminal block mounted on the
facepiate, Each terminal will accept up to one No. 12 AWG wire or two No. 14 AWG
wires. The ON/OFF state of each circuit is indicated by a comesponding LED on the
logie side. This module will consume 8 consecutive discrete references. The 4
references not used as “real world” outputs can be used as internal coils in your
program. Following are specifications for each of the four circuits,

Output Points 4
COiperating Voltage 51024 V do
Peak Voltage 45 V de
Maximum Current® 2 amps Continuous
B amps Maximum Peak
Maximum Leakage Current A4 mA @ 40 V de
OM Voltage Drop 1V dec i 6 amps

BV deiw 4 amps
AV de @ 2 amps
16V dec @ 1 amp

OFF to ON Responsa g ms

OM to OFF Response 1 ms

Circuit Indicator Logic Side

Fuses, Internal 5 amp (1 for each circuit)
Replaceabla

Internal Power Consumed 12 mA @ 9V de
30 mA e 24 V do

Units of Load 2 units @ 9 V dc

3 units o 24 V do

Lamp load should be 8 amps or less.
“Load current (max.) is dependent on ambient temperature as shown below.

& CALUISE OW AT 3 &8RS Eals
| A CIRCUITS OF dT | S FADS

fro, A TIACUITE Qi AT
WGER .1 n 4 BMPS [AZS

——

ar
oy 7 CIRCUITE DN AT 7 S5 (W00
:| CIRCLTT 08 AT
+
e L
LR L L0 L L L4
AaEITNT TEMPERATUSE | T

Figure §.29 /0 POINTS VS. TEMPERATURE CHART
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TvFuCal
REFERENCES MABULE USER WIRING
@
i
50 a &a@
& TO 24 wDC
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Although not shown as such, the 4 circulls are
isolated from each other and can be connected to
separate power sources.

WIRING DIAGRAM

OPTICAL BA OUTPUT
COUFLER I
p—
| LED
T COMMON
* k-~

SAMPLE OUTPUT CIRCUIT
Figure 630 WIRING OF 24 V dc 2 AMP SINK/SOURCE QUTPUT
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24 V dc SOURCE OUTPUT
ICE10MDL155

This module provides eight 24 V de source output circuits, each capable of con-
trolling user supplied discrete (ON/OFF) loads. Each circuit is rated at 0.5 amps
continuous current. Typical loads that can be controlled by this module are motor
starters, relay coils, solenoid valves, and indicator lights. The output switching
circuits on the module are arranged in 2 groups with 4 circuits in each group. Each
group of 4 output circuits is protected by a 3 amp fuse. All B circuits should be
referanced to a single source of de power. Field connections are made 1o screw
terminals on a terminal block mounted on the module's faceplate. Each terminal will
accept up to one No, 12 AWG wire or two No. 14 AWG wires. The operating state,
aithar ON or OFF, iz indicated by a corresponding LED viewed on the modula's
faceplate. Following are spacifications for each of the B circuits.

Dutput Points 8

Oparating Voltage 5t 24 V dc

Paak Voitage 40 V dc

ON Voltage Drop 10V @ 0.5 amp
075V @ 0.1 amp

Maximum Current® 0.5 amps

Maximum Leakage Current 0.1 mA at 24 V dc

Smallest Recormmended Load 1.0 mA

OFF to OM Response 1008

ON to OFF Response 100us

Cireuit Indicator Logic Side

Fuses (Internal) (2) 3 amp (in output commaon 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 Unite @ 9 V dc

Weight 4.2 0z (120 g)

*Maximum load current is dependent on ambient temperature as shown in Figure
6.31.
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TYPICAL
REFERENLES MODULE USER WIRING
524 VDC
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RELAY OUTPUT
ICE10MOL180

Ihis module provides 8 circuils each capable of controlling user supplied discrete
(ONIOFF) loads. Typical loads include relay coils, motor starters, solenoid valves,
and indicalor lights. Since this module is not designed for a specific current lype
such as 115 V ac or 24 V de, il can be used with a wide variety of loads and signal
types. The B circuits are divided into two groups of 4 circuits each. Each group can
be supplied from a separate power source. Power 1o operate the field devices must
also be supplied by the user. Following are specifications for each of the eight
circuits:

Qutputs B

Dperatirug Voltage 510 2656 V ac/dc

AC Frequency 47-563 Hz

Maximum Current” 4 amp (resistive)

Maximum Leakage Current 1 mA

(Across Contacts)

Smallest Recommended Load 5mA

Maximum Inrush 5 amps

OFF to ON Reponse 5 ms,

ON to OFF Response Sms

Circuit Indicator Logic Side

Fuses (Internal) (2) 10 amp (Replaceable)
{one for each group of 4)

Internal Power Consumption 45 mA for each ON
Circuit & 9 Vde

LInitz of Load a4 units i 9V de

Weight 7 oz (200 q)

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

Table 6.2 MAXIMUM CURRENT VS. LOAD TYPE FOR RELAY OUTPUTS

OPERATING | MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE

VOLTAGE RESISTIVE LAMP SOLENOID | (OPERATIONS)
220\ ac 4 Amp N5 Amp N5 Amp 100,000
220V ac 05 Amp 05 Amp B00,000
110V ac 4 Amp 0.5 Amp 05 Amp 150,000
110V ac 0.1 Amp 0.1 Amp 850,000
24 V de 5 Amp 0.5 Amp 0.5 Amp 100,000
B0 W do 1 Amp 0.1 Amp 0.1 Amp 100,000
100 V do 0.5 Amp 06 Amp .06 Amp 100,000
250 W de 0.3 Amp .03 Amp 03 Amp 100,000

NOTE

Lamp Ipeds are defined as a X10 inrush with & power faclor (PF) ol
1.00 and when wrned OFF represent a PF of 1.00. Solenoids are
defined with a X10inrush, a PF of 0.65, and when turned OF F represent
a PF of 0.35.
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TYPICAL
AEFEREMCES RACIOLFLE LISER WIRING
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SAMPLE OUTPUT CIRCUIT
Figure 633 WIRING FOR RELAY QUTPUTS
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24 V dec INPUT/OUTPUT (4 IN/4 OUT)

ICE10MDL103

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 davices and 4
output circuits each capable of controlling user supplied discrete (ON/OFF) loads.
Typical input devices include limit switches, pushbutions, selector switches, and
relay contacts, Typical loads include relay coils, motor starters, solenoid valves, and

indicator lights.

24 dc power to sense the state of the inputs is provided by the rack power supply.
The 4 output circuits are referenced, through their respective loads, toa single DG
power source. The ON/OFF state of each input and output circult |s indicated by an
LED. Figure 6.34 provides wiring information for this module. Following are speci-
fications for each of the 4 input and 4 oulpul circuils:

INPUT CIRCUITS

Input Points 4
Maximum Voltage {Open Circuit) 36 V dc
Input Current 18 mA
ON Level 0-3 W de
OFF Level 18-36 V dc
OFF to ON Response 4-15 ms
OM to OFF Response 4-15 ms
Maximum OFF Leakage A mA
Minimum ON Current 7 mA
OUTPUT CIRCUITS
Output Poinls 4
Operating Vollage 5-24 V dc
Peak Voltage 45 V dc
Maximum Current 0.5 amp

Maximum Leakage Current
ON Voltage Drop (Typical)
[i5.65 Vdc fir] .1 amp

OM Vaoltage Drop (Max)
OFF 1o ON Response

ONM to OFF Hesponse
Fuse (Internal)

internal Power Consumption
Inputs
Outputs

Units of Load

Weight

0.1 mA & 40 V do
0.8V dc @ 0.5 amp

1.5V dg @@ 0.5 amp

0.1 ms

0.1 ms

3 amp

{In Qutput commaon line)

20 mA & 9V do

14 mA for each On Circuit
3 mA tor each On Circuit
2 units @ 9V do

7 unils (e 24 VW do

4.6 0Z (130 g)
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A %_ﬂr\ﬂﬂ_ H3d
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T oIl THHEE CIRCUITS
i iNTERNAL 77
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i POWER SUPPLY LED
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SAMPLE QUTPUT CIRCUIT
Figure 6.34 WIRING FOR 24 V dc INPUTSQUTPUTS
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24 V de INPUT/RELAY OUTPUT (4 ING OUT)
IC610MDL104

Thiz module provides 4 de inpul circuits and 4 relay output circuits. The 4 input
circuits are each designed to receive a single discrete (ON/OFF) signal from user
supplied devices such as limit switches, pushbuttons, and relay contacts. The 4
refay culpul circuits are each capable of controlling user supplied discrete (ON/
OFF) lads. Typical loads include relay coils, molor starters, and indicator lights.
Since the relay output circuits were not designed for a specific cumrent type, such as
24 V dc or 115 V ac, they can be used for a wide variety of loads and signal types.
The OMN or OFF state of @ach input and output circuit1s indicated by an LED. Figuras
6.35 and 6.36 provide wiring information tor this module, Following are specitica-
tions for each input and output circuit.

DC INPUT CIRCUITS

Input Points 4

Maximum Voltage 36 V de

Input Currant 18 mA (max)

ON Level 0-3V dc

OFF Level 18-36 V dc

OFF to ON Rasponse 4-15 ms

OM to OFF Response 4-15 ms

Maximum OFF Leakage 3 mA

Minimum OMN Current 7 mA
RELAY QUTPUT CIRCUITS

Qutputs Y

Qperating Voltage 510 265 V ac/dc

AC Frequency 47-63 Hz

Maximum Current” 4 amp (resistive)

Maximum Leakage Current (Across Contacts) 1 mA

Smallest Recommended Load 5 mA

Maximum Inrush 5 amps

OFF to ON Response 5 ms

ON to OFF Response Sms

Circult Indicator Logic Side

Fusa (In Output Common Line, Replaceabla) 10 amp

Internal Fower Consumption

UInits of Load

45 mA for each ON
Circuit = 9V de
20 unils @ 9V de
G units @ 24 V dc

*Since non-solid state devices are used as the power swilching devices, the
lirmitations listed in Table 6.3 must be observed for reliable operation,
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Table 6.3 MAXIMUM CURRENT VS. LOAD TYPE FOR RELAY QUTPUTS

OPERATING | MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE
VOLTAGE RESISTIVE LAMP SOLENOID | (OPERATIONS)
220 V ac 4 Amp 0.5 Amp 0.5 Amp 100,000
220 V ac 0.05 Amp 0.05 Amp BOO0,000
110 V ac 4 Amp 0.5 Amp 0.5 Amp 150,000
110 V ac 0.1 Amp 0.1 Amp 650,000

24V deo 5 Amp 0.5 Amp 0.5 Amp 100,000

S0V 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 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.

Figure 6.35 illustrates typical wiring of user iInput devices and loads to this module.

USTLNNG oo USSR wENG
e
o= O o 050
o— 0 21 0851
o—1—@) 2 052
o—t— 3 053
4 054
5 ) Al A 055
B ¥ 056
1O 057
c2(D—

Figure 535 TYPICAL WIRING DIAGRAM
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Figura 6.36 is an illustration showing a sample input and output circuit. Each sample
circuit t2 1 of 4 of each type,

COMMON et TO OTHER
S ) 111} THREE CIRCLITS

| INTERNAL
| POWER SUPPLY \tD
[ —
i
1
: _- INPUT OPTICAL
L--...:.--" Mo, % ﬂ AN COUPLER
SAMPLE INPUT CIRCUIT
TO OTHER
THREE CIRCUITS ——
w COMMON -
b1 -0 M e L ey
104 :
: é .
i
: i
l H ‘
R -
1]
L
LED '
L[]
—— 1
T OUTPUT |
- O_ ..... ..I{r ———

SAMPLE RELAY QUTPUT CIRCUIT
Figure 6.36 SAMPLE 24 V dc INPUT/RELAY QUTPUT CIRCUITS
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FAST RESPONSE 1O
ICE10MDL115

The Fast Response |'O moduie allows the Seres One Junior 1o respand quickly fo
an input and/or monitor very short input pulses. The module’s four 24 WV de inputs
and two relay outputs use 8 1'O references to interface with user logic. Each of the 2
outputs can operate in a manual or last response mode. An output in manual mode
is controlled from user logic similar to any other discrete output. An output in the fast
response mode ¢an be controlled indepandent of CPU scan time by its 2 associated
inputs, with one input cnabling if, and the other disabling it. Up to 5 Fast Response
10 modules can be included in a Series One Junior PC systern when inslalled in an
expansion rack, thereby providing 10 fast response outpuls and 20 inputs total,
Following are specifications for each of the input and output circuits.

DC INPUT CIRCUITS

Mumber of Circuits 4

Maximum Voltage (Open Circuil) 36 V de

Input Current 16 maA (maximum)

OMN Level 0-3 V de

OFF Lavel 18-36 V do

OFF to ON Response 0.3-1 ms

ON to OFF Response 50-150 ms

Maximum OFF Current 3 mh

Mirirum OMN Currant 7 mA

Input Pulse Width 1 ms (minimum})

Circuit Indicator Field Side
NOTE

Input Switching Vollage Provided by Module
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RELAY QUTPUT CIRCUITS

Mumber of Circuits 2

Operating Voltage 5-265 V acide

Ac Frequency Range 47-63 Hz

Maximum Current® 4 amp (resistive)
0.5 amp (inductive)

Maximum Leakage Current 1 mA

Smallest Recommended Load 10 mA

Maximum lnrush 3 amps

OFF To ON Response 5 ms (rmaximurm)

ON To OFF Response 510 ms

Circuit Indicator Field Side

Circuit Indicator Feld Side

Fuse {In Qutput Common Line} 3 amp

Internal Power Cansumption 50 ma + 53 mAQuiput ON
Circuit at 9 V dc, 15 mA/input i
24\ dc

*Since non-solid state relays are used as the power switching devices, the limita-
tions as shown in Table 6.4 must be ohserved for reliable operation.

Table 6.4 MAXIMUM CURRENT V5. LOAD TYPE FOR RELAY OUTPUTS

OPERATING | MAXIMUM CURRENT FOR LOAD TYPE | TYPIGCAL LIFE

VOLTAGE RESISTIVE LAMP SOLENOID | (OPERATIONS)
220 V ac 4 Amp 0.5 Amp 0.5 Amp 100,000
220V ac 0.05 Amp 0.05 Amp 800,000
110 V ac 4 Amp 0.5 Amp 0.5 Amp 150,000
110V ac 0.1 Amp 0.1 Amp 650,000
24 Vdc 5 Amp 0.5 Amp 0.5 Amp 100.000
50 W dc 1 Amp 0.1 Amp 0.1 Amp 100.000
100 W de 0.5 Amp 056 Amp 05 Amp 100.000
250 WV de 3 Amp 03 Amp 03 Amp 100.000

NOTE

Lamp loads are defined as a X10 inrugh with a power factor (PF) of
1.00 and when turned OFF represent a PF of 1.00. Solenoids are
dafined with a ¥10 inrush, a PF of 0.65, and when turned OFF represent
a PF of 0.35.
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The following logic diagram summarizes the operation of this madule.

CPU Side (ke Luygic)

gt Mo, O

Fast Aspronss Mo

Fighl Sile

Input Mo, 1

i

Enput Mo [

Input Na. 1

|’——|
Owatpnat Mo 4 (K4 8——
Sedect
Cutput Mo, 4 (58)

Input No. 2 g

Inpuit Mo 3

B Dlutput Mo, 4

Input Mo, 2

Input No. 3

Cutgrul Nu. 8 (26}

i

Sehei

Do

Ouipet Ho 3 (571

B Cuipul Nu 6

Figure 6.37 FAST RESPONSE MODULE LOGIC DIAGRAM
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MODE SELECTION

The Operating Mode Selection of cutputs X4 and X6 is determined by the status of
their mode select references 55 and 57 as shown below.

MODE SELECT OUTPUT

(55 and 57) (X4 and X&)
Digablad (0) Manual Mode
Enabled (1) Fast Response Mode

OUTPUT LOGIC — MANUAL MODE

An oulput operating in the manual mode is controlled through user logic similar to
ary other discrete output. Its associated inputs on the fast response module do nol
affect it any way.

OUTPUT LOGIC — FAST RESPONSE MODE

In the fast response mode of operation, a combination of three faclors determines
the status of the oulput.

& State of Associated Enable Input (Relerence number O or 2}
& State of Associated Disable Input (Reference number 1 or 3)
® Llser Logic

The truth table (Table 6.5) shows how the oulput can be controlled from user logic or
wilh its enable and disable inputs.

Table 6.5 TRUTH TABLE FOR OUTPUT IN FAST RESPONSE MODE
(55 OR 57 HAVE BEEN ENABLED)

EMABLE INPUT DISABLE INPUT | LUSER LOGIC OuTPUT
MNo. D or 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 1 0 0
0 0 O a
0: Disabled
1; Enabled

It can be seen from the first three rows in the truth lable that the output can be
enabled from its enable inpul or from user logic. The last four rows of this truth table
show the various conditions [hat disable the outputs.
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MODULE USER LOGIC SYMBOL DESCRIPTION
REFERENCE
KUMBER FNIH-LF an 4

OUTPUT H4 [§ MAN
GFIEII!TATE'E A5 NI:IRHAL !J]'SC.RETE

] et

QUTPUT X4 IN FAST RESPONSE NODE!
ENABLES DUTPUT O, 4 14l

DISABLE kD, 4

OUTPUT X4 [N MANUAL NODE !
OPERATES AS WORMAL OISCRETE

i o——}——o T

QUTPUT ¥4 1N FAST FltSF!] H"::h WOOE:
DISABLES DUTPUT WO, 4 x4]

EMABLE ND.E

DUTPUT K6 IN MANUAL WOOE :
EIF‘FEE#FEE A5 WORMAL DESCRETE
IN

OUTPUT XE [N FAST RESPONSE WODE
ENABLES QUTPUT ND. & (XEl

DISABLE MO. &

QUTPUT ¥R IM WARUAL WODE :
W‘EHATE.‘.’\ A5 HORMAL TISCRETE

DUTPUT X6 [W FAST RESPONSE MODE
DISABLES QUTPUT NO. & 1NE

CUTPUT ND. 4
N WANUAL MODE: OPERATES
P i : AS NOAMAL DISCRETE OUTPUT
m iM FAST RESPONSE WODE :
CAN BE WHTR‘ELLED FROM
WSER LOBIC E'I’ INPUTS
K. 0 AND WD

WOOE SELECT WO, 4
IF DISABLED : PUTS QUTPUT
_O_+ NO, 4 1542 [N MAMUAL BOOE
55 o
IF EWABLED: PUTS OUTPUT WO. 4
[X4] IN FRST RESPONSE WOOE

OUTPUT NOD. &
IN MANUAL MODE | OFERATES
[ "‘: AS NORMAL DISCRETE CUTPUT
He 14 FAST RESPONSE MODE:
CAN BE CONTROLLED FROM

USER LOGIC OA BY INPUTS
MO, £ AND KD, 3

WODE SELECT MO. &
[F DISABLED: PUTS DUTPUT

( : | KO, E (NG| N MANUAL WODE
<
3 F ENASLED: PUTS QUTPUT WD, &

II:E! IH FAST RESPONSE WDDE

Fiaure B 38 MODULE REFEREMNCE NUMBER/LOGIC SYMBOL DEFINITION
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'O SIMULATOR
ICe610MDL124

The VO simulator module has 8 two-position (ON or QFF) switches, each having an
associated LED, that is, if switch 1 15 turned ON, LED 1 will ight, An 'O simulator
module uses one 1'0 slot and the 8 1/0 references assigned 1o that siol. 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 & valuable fool in program development and troubleshocoting, An 110
simulator could also be programmed to be used as conditional input conacts for
control of culpul devices, Specifications lor this module are as loliows.

OM to OFF Response 4-15 ms
OFF to OM Response 4-15 ms
Internal Power Consumption 10 mA m 8V de
14 mACircuit ON @ 24 V do
Units of Load 1 unit e 9V de

11 unils & 24 V dc
Weight 320z (309

i0 SIMULATOR

]

el

~ @ oewm— o O0O0O0C
PERER

= o v ™ A T Siadil il ATF S BEFSFEI BN F FAACTEE AT
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'O EXPANSION UNIT
24 V dc SINK INPUT/OQUTPUT
ICG09EXP110

This expansion unit provides 16 dc sink input and 10 do sink oulpul circuits and
when used with a basic Series One Junior PC provides a total of 50 /O poinls for &
Series One Junior PC system. Each of the 16 inpul circuits is designed to recelve a
single discrete (ON/OFF) signal from user supplied devices, such as pushbuttons,
limit switches and relay contacts. The 10 oulput circuits are each capable of
controlling 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 specifications for each of the input and output
circuits.

DC SINK INPUT CIRCUITS (30 to 47)

Input Points 16

Open Circuil Voltage of Input (no load) 24 V do

Maximum Input Current 12 mA (each circuit)
ON Current =6 mh

OFF Current =3 mA

ON Voliage =7 Vdc

OFF Voltage =18V dc

OFF to ON Response 510 10ms

ON to OFF Response 510 10 ms

o]
a '[;{u
|

OV LINE

oF
INTERNAL

| Low

Figure 6.41 FIELD WIRING INFORMATION AND TYPICAL INPUT CIRCUIT
FOR 24 V de SINK INPUTS
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DC SINK QUTPUT CIRCUITS (50 to 61)
Crutput Points 10
Cutput Circuit NPN — Open Collector
Operating Voltage 51024 V de
Peak Voltage 45 V de (Maximum)

+86 180 4631 7198

Maximum Switching Current 0.5 A {Individual)

Total (1A-C1 Group, 1.5 A-C2 Group)

Maximum Leakage Current =100 pA

Vollage Drop =15V dc (0.5 A)
OFF to ON Response 0.1 ms

ON 1o OFF Response 0.1 ms

Fuses (2, Inlernal) 5A, Fasl Blow lor C1 and G2 Group

LOGIC OW

e

5 5 8 2

[0[0O]0]0[O]
LOLOO

EXFANEION

i COMMON
TEAMINAL

Oy +i4v

CAUTION

*DO NOT CONNECT THIS TERMINAL (230 V AC N) UNLESS USING
230 V AC AS THE POWER SOURCE, OTHERWISE DAMAGE TO
THE UNIT MAY OCCUR.

NOTE: + 2y

(D)= TYPICAL [ty MR
LOAD ‘:LT
W= REUTRAL
H = HOT =
= TY¥PICAL OC
OUTPUT CIRCUIT uTPUT
LED e
B, €2
M:.-I--n
TYPICAL DUTPUT CIRCUIT E '
i i ov

Figure 6,42 FIELD WIRING INFORMATION AND TYPICAL QUTRUT CIRCUIT
EAD a4 U Ade SiRilE O IToHme
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I/0 EXPANSION UNIT
24 V dc SINK INPUT/RELAY OUTPUT
ICG02EXP120

This expanston unit provides 16 do sink inpul and 10 relay oulpul Grouits and when
used with a basic Series One Junior PC provides a total of 50 /0 poinis fur a Series
One Junior PC system. Each of the 16 input circuits are designed to recelve a single
discrete (UN/OFF) signal from user supplied devices, such as pushbutions, Hmit
switches and relay contacts. The 10 relay output ercuits are each capable of
controlling user supplied discrete (ON/OFF) Ipads. These loads lypically are
devices such as relay coils, motor starters, and indicator lights. Since the ralay
output circuits were not designed for a specific voltage, such as 24 Vdcor 115V ac,
they can be used 1o control a wide variety of loads and signal types. The output
circuits are arranged in 2 groups, with 4 circuits in the C1 group and & circuits in the
C2 group. Each group is protected by a 5 amp fuse. The ON or OFF slate of each
circuit is indicated by an LED {one per circuit) located under the appropriate circult
number on the lans. Following are specitications for each of the input and output
circuits.

DC SINK INPUT CIRCUITS (30 to 47)

salesi@plcprotech.com - +86 180 4631 7198

Input Paints 18

Open Circuit Voltage of Input (no load) 24 V de:

Maximum Input Currant 12 mA {each circuit)
OM Current =6 mA

OFF Current =3 mh

OM Voltage <7\ de

OFF Voltage =18 V do

OFF to ON Response Eto 10 ms

ON to OFT Response S5to 10 ma

‘||5II: i H
M I OE OB M B E N & 4 & s % w®m oW W (e

ov LIKE
F

IHTERNAL
T

TYPICAL | O S - ez}
1§ | |
CIRCUIT |
aao 2 0= =
30-47 AL |
r .
&
] RyT
i ED
Lu !
e o

Figure 6.43 FIELD WIRING INFORMATION AND TYPICAL INPUT CIRCUIT
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RELAY OUTPUT CIRCUITS (50 to 61)

Qutput Points 10

Operating Voltage 5 o 285 V ac/de
Maximum Contact Ratings See Table Below

AC Frequency 47 to 83 Hz

Maximum Current 2A

Maximum Inrush See Note Below
Maximum Leakage Currant 1 mA (220 V' ac, B0Hz)
Smallest Recommended Load EmAm 5V

OFF to ON Response 10 ms (maximum)

ON to OFF Response 10 ms (maximum)
Fuses (2, Internal) 54, 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 ['ResiSTVE | LAMP | SOLENOID | (OPERATIONS)
220 V ac 2 Amp 0.3 Amp 0.3 Amp 200,000
220V ac 0.05 Amp 0.05 Amp /00,000
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 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 X10inrush, a PF of 0.65, and when turned OFF represent a PF of
0.35.
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LOGIC ov

C
ololoiololololololo] [el[e]le
LVOOL | VOOOLOLOL |
| e
A A EXPANSION
SR, b COMMON  F={ac~=
J A B TERMINAL
MOTE: TYPICAL QUTPUT CIRCUIT 50-57, 60, 61
(C) = TYPICAL LOAD
W = NEUTRAL
H =HOT
® J
ouTPUT
LED
Cl-C2
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

Since a surge-absorbing circuit is built-in, there is current leakage through
the circuit, A bleader 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 it a bleeder resistor is

not used.

Figure 6.44 FIELD WIRING INFORMATION AND TYPICAL OUTPUT CIRCUIT
FOH HELAY QUTFUTS
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'O EXPANSION UNIT
24 V dc SOURCE INPUT/RELAY OUTPUT
ICE09EXP121

This expansion unil provides 16 dc source input and 10 relay output circuits and
when used with a basic Seres One Junior PC provides a lolal of 50 1'0 points for a
Series One Junior PC system. Each of the 18 source inpul circuils are designed (o
receive a single discrete (ON/OFF) signal from user supplied devices, such as
pushbuitons, limit swilches and relay contacis, The 10 relay cutput circuits are each
capable of controlling user supplied discrete (OMN/OFF) loads, such as motor
starters and indicator lights. The 10 relay oulpul circuils are arranged in 2 groups
with & outputs in one group and 4 in the other, Each group is protected by a 5 amp
fuse and each group can be supplied from a separate power source. Since the relay
oulput circuits were not designed for a specific voltage, such as 24 Vdcor 115 V ac,
they can be used 10 control a wide vanety of lioads and signal types. The ON or OFF
slate of each circuit is indicaled by an LED (one per circuif) located under the
appropriate circuit number on the lens. Following are specifications for each ol the
input and output circuits.

DC SOURCE INPUT CIRCUITS (30 to 47)

Input Points 16
Cpen Circult Voltage of
Input (no load) 0V dc
Maximum Input Current 13 mA [each circuit)
ON Curreni =6 mA
QOFF Current =3 mA
ON Voltage =7 W dt (between COM and Input ferminal)
OFF Voltage =18 V dc (between COM and Input terminal)

OFF to ON Response Silo 10 ms
ON to OFF Response 510 10 ms

NPT GHMAL SEVICTY

{ | INTERmAL L

s ?‘E Ll
STATUS
* LEE
TIPS IMPUT [RCT

Figure 6.45 FIELD WIRING INFORMATION AMD TYPICAL INPUT CIRCUIT
A0 a4 W Ade S0 IE00E (KO e
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RELAY QUTPUT CIRCUITS (50 to 61)

Oufput Points 10

Operating Voltage 5to 265 V ac/dc
Maximum Contact Ratings See Table Balow
AG Freguency 47 o 63 Hz
Maximum Currem 2A

Mazimum Inrush See Note Below

Maximum Leakage Gurrent 1 mA (220 V ac, BOHz)
Smallest Recommended Load SmA @ 5V

OFF to OM Response 10 ms (maximum})

ON to OFF Response 10 ms (maximum)

Fuses (2, Internal) 5A, Normal Blow for C1 and C2
Group

Table 67 MAXIMUM CURRENT FOR LOAD TYPES

OPERATING MAXIMUM CURRENT FOR LOAD TYPE TYRICAL LIFE

VOLTAGE | ResISTIVE LAMP SOLENOID | (OPERATIONS)
220V ac 2 Amp 0.3 Amp 0.3 Amp 200,000
220 V 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 \ de 2 Amp 0.3 Amp 200,000

NOTE

Lamp loads are defined as a X 10 inrush with a power factor (PF) of 1.00
and when lurned OFF represent a PF of 1.00. Solenoids are defined
with a X10inrush, a PF of 0.65. and when turned OFF represent a PF of
0.35.
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LOGIC OV
5A e,
| zamc
Cl| sof %51 S2| 53 C ] ] l
IOJOIOIOIO[DIODIOIO[OIOl?l iDlOO
LOLOLOLOLOL | L
= { s
I VAC =
EXPANSION
| e~ COMMON ﬁ
AL AC/DC TERMINAL
NOTE: TYPICAL OUTPUT CIRCUIT 50-57, &0, 6!
(L) = TYPICAL LOAD - o
M = NEUTRAL
H = HOT

8]
OUTPUT ¥ "| X
LED c‘;

cl-c2

CAUTION

*DONOT CONNECT THIS TERMINAL (230 V AC N) UNLESS USING 230V
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
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ANALOG INPUT MODULE
IC&1OMDL116

INTRODUCTION

The Analog Input module providee four independent input channels capable of
converting an analog input signal to a digital signal for processing by the pro-
grammable controller. This module can be used with any of the Series One family of
programmable controllers. However, the input can only be provided in binary form
with a Series One or Series One Junlar. Only one Analog Input or ane Analog Output
medule can be used with a Saries Cne Junior PC. That module must be placed in the
5 or 10-slul expansion rack. Nole (hat only the lirst siol, which is nest to the 110
expansion module, (n the Series One Junior expansion rack can contain a high
density mogufe. The Series One Plus, In addition 1o the basic functions, provides
data operations (Including math funcilons), which allows other types of operations 1o
be performed when using the analog input module. Each Analog Input module
reguires 16 /0 references for addressing.

Although this module can be used with the Series One and Series One Junior,
in addition to the Series One Plus, certain programming technigues 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 detail.

HARDWARE FEATURES

The user can select, by jumper placement, (o use either voltage inputs {1 to 5 V de)
or currant inputs (4 1o 20 mA). The factory setting is for voltage input operation.
Resaolution iz 8 bits, which allows a maximum digital value of 255 to be convertad.
Fight LED= on the faceplate provide an A-hit hinary display of the inpat. The channel
to be displayed is selected by depressing a pushbution on the faceplate. Each time
the pushbutton is depressed, the next channel in sequence is selected, i.e. channel
1,2, 3,4,1, alc.

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

The maximum conversion ime is 2 milliseconds and does not add 1o the scan tims of
the CPLU. The four channels are converted one at a time, with one channel being
converted each scan, Each successive scan converls the next channel in tum,

POWER REQUIREMENTS

This module requires an external 24 V oc power supply. The 24 V dc supply In Serles
One racks can be used, however the current provided by the rack is limited 1o 100
mA, which IS sufficient current tor one Analog Input module, since the module
requires up to 65 mA for operation.
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GENERAL AND ELECTRICAL SPECIFICATIONS

Spacifications for this module are provided in the following table

Table 6.8 ANALOG INPUT MODULE SPECIFICATIONS

Mumber of Channels

Input Ranges

Resolution

Digital Outputs

1’0 Points Required

LED Display (16 LEDs)

Operating Temperature
Relative Humidity

Input Types
Input Impedance

Absolute maximum Ratings
Conversion Method
Conversion Time

Linearity Error

Accuracy
Accuracy vs. Temperature

External Power Source
9V dc Power Consumption

4 (Independent)

+1 10 +5 ¥ dc or 4 to 20 mA {jumper
selectable for each channgal)

8-bit binary {1 in 256)

B hits, binary dala output
4 bitg, channal status

16 conseculive (per slot assignments for
16 points, 30 ta 37 and 130 1o 137, etc.)

8 bits: Data being read into the
selected channel

4 hits: Channal selectad for Data
Display

4 bits: Channels being scannad

0° to BO0FC (327 1o 140°F)
5% 1o 95% (non-condensing)

Differential
=1 M1l (Voltage Input}
250 1} (Current Input)

Voltage Input, O to +10 ¥V dc
Current Inpul, 0 1o 30 ma&

Successive Approximation Method
2 msec, maximum

+0.8%, maximum

= 1% at 25°C, maximum
=50 ppm (parts per million)
per 1°C

+24 V dc, 65 mA (maximum)
55 mA (Supplied by rack power supply)
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I'O REFERENCE DEFINITIONS

The Analog Input module uses 16 consecutive /0 points, baginning with the first 110
reference assigned to the 10 slol selected for the module. In the table, it is assumed
that the Analog Input module is placed in slot 1 of a properly configured 5 or 10-slot
rack (references 30 to 37 and 130 to 137). These references are used for Serles
One Junior, for other valid references for I/0 slots that allow 16 references, refer [o
the Series One and Series One Plus User's Manual. The following table defines the
use ol each of the 'O points,

Table 6.9 /0 POINT DEFINITION

o 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 B Imput
34 Data Bit - Binary 16 Input
35 Data Bit - Binary 3z Imput
36 Data Bit - Binary 64 Input
37 Data Bit - Binary 128 Input
130 Channel 1 This bit is used in ladder logic to Input
sense when the data received at the inputs is
for this channel,
131 Channel 2 Sense bit Input
132 Channel 3 Sense bil Input
133 Channal 4 Sense bit Input

134 This output combined with the following output can be set Output
135 to selectively scan only 1 channel, instead of all 4. These Output
outputs are ignored if the scan selection output is on. The
desired channel is selected by selting these two oulpuls in
tha ladder logic to the state as shown below, for thal
channal.

OUTPUT 134  OUTPUT 135 CHANNEL
1

0 o

1 i 2

0 1 3

1 1 &4
136 Mol used

137 Scan selection output. This bit must be set for the module Output
to read data input, unless the selected channel scan out-
puts are used. This output is set in the ladder logic
program.
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SAMPLE LADDER LOGIC FOR CHANNEL SELECTION

Sample ladder diagrams are provided below using the same |/O relerencing as is
used in defining the /O points In Table 6.8 on the previous page. These are
examples of programming the Series One Jumnior.

* Example 1. I all 4 channels are to be scanned, output 137 must be on.
|1 137
|| {3 1 swianpsw2are
LISER SWITCHES
sw1 swz 137
| | | { R —b
| { B

e Example2.  This example of ladder logic allows you to select the channel to
be scanned.

CH 2 SELECT

134 l

CH 4 SELECT

GH3 SELECT e
— | ¢ —t
CH 4 SELECT

f——
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ANALOG INPUT MODULE FEATURES

The following figure is an illustration of the facepiate for the Analog Input module,
showing its teatures and user Winng conneclions

1

' )

CHANNELS T ANALO CHANNEL SELECTED

BEING SCANNED ["T l ANALOG [ “TOR DATA DISPLAY
ALL DIM, CHIM | B|® B IEDSPY BY DEPRESSING

[IF ALL scmuEn] 20 20| mAY [ PUSHBUTTON ]

30 30| EE4

DATA BEING READ ot CHANNEL SELECT

IN ON SELECTED PUSHBUTTON
CHANNEL FOR

DATA DISPLAY

— CHANNEL | INPUT

EXTERNAL
} SUPPLY

Figure 6.47 ANALOG INPUT MODULE FACEPLATE

SELECTION OF OPERATING MODE

Thie mode of operation, either 1 to 5V or 4 to 20 mA is determined by the absence or
presence of jumper plugs on pins thal are ocated on the side of he Dottom cireuil
board. There are four seis of pins (2 pins in each set), with one sel for each channal,
The tirst set of pins is labeled CH1 and the last st of pins is labeted CH4. The factory
detault setting Is tor 1 1o 5 V operation, which is na jumper present. To select the 410
20 mA mode of operation for any channel, place a jumper on he Iwo pins for the
channel or channegles and oucsh the iumoer firmly onto the oDins.
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ANALOG OUTPUT MODULE
ICE10MDL166

INTRODUCTION

The Analog Output module provides two independent output channels, each
capable of converting 8 bits of binary data to an analog output. This module can be
used with any of the Series One family of programmable controllers. The Series One
Flus, in addition to the basic funclions, provides data operations (including math
functions), which aliows other types of operalions 10 be perforimed when using the
analog outpul module. Each Analog Output module requires 16 1O relerences for
addressing.

Although this module can be used with the Serles One and Series One Junior,
in addition to the Series One Plus, certain programming techniques will make
better use of the capabilities of the Analog Output module with these PC's. An
APPLICATION NOTE will be issued explaining those techniques in detail.

HARDWARE FEATURES

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

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

The maximum comversion time is 10 microseconds and does nol add to the scan
time of the CPU. Both channels are converted with each scan,

POWER REQUIREMENTS

This modula requires an axternal 24 V de power supply. The 24V de supply in Series
One racks can ba used, however the current provided by the rack s 100 mA, which
is sufficient current for one Analog Output channel, since the module requires up to
85 mA for operation. The maximum load for both channals is 170 mA
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GENERAL AND ELECTRICAL SPECIFICATIONS

Specifications for this module are provided in the following tabla,

Table 6.10 ANALOG OUTPUT MODULE SPECIFICATIONS

Mumber of Channels

Analpg Qutpul Ranges

Resolution
Digital input Data

I Points Hequired
LED Display (16 LEDs)
8 LEDs for each channel

Operating Temperature
Relative Humidity

Output Impedance

Ouitpurt Current
External Resistor

Conveargion Start
Convarsion Tima

Accuracy
Accuracy vs. Temperature

Cxtermal Power Source
2V do Power Consumption

2 (Independent)

Olo +10 VY door 4 to 20 mA
(seleciable for each channel on laceplate
tarminals)

B-Bit binary (1 in 256)
8 bits, binary from the GFU

16 consecutive (per siot assignments for 16
points, 30 to 37 and 130 1o 137, efc.)

8 bit binary data display of output data for
each channel

07 to 60°C (327 to 140°F)
5% 1o 95°%: (non-condensing)

=0.51} (Violtage Qutput)

10 mA, maximum (Voltage Outpat)
B&0LY, mavcimum {Current Output)

At start of CPU's scan
10 meac, maximum

= 0.2% al 26°C
=30 ppm (parts per million) par 1°C

+24 W de, B5 mA (maximum)
55 mA (Supplied by rack power supply)

I'C REFERENCE DEFINITIONS

The Analog Output module uses 16 consecutive 'O paoints, beginning with the first
1’0 reference assigned 10 the 'O slol selected 107 the modute. In the @ble, itis
assumed that the Analog Output module IS placed in siot 1 of a properly configured 5
or 10-skot rack (references 30 to 37/ and 13010 137). These references are used for
the exampie only, for other vafid references lfor /0 slofs thal aliow 16 referances,
refer to the Series One and Series One Plus User's Manual. The following table
defines the use of each of the I'O points.
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Table 6.11 /O POINT DEFINITION

'O POINT DEFINITION 'O TYPE
CHANMEL DATA WEIGHT
30 Channel 1 - Daita Bit 1 1 Dutput
i Channel 1 - Data Bit 2 2 Cutput
32 Channel 1 - Data Bit 3 4 Qutput
a3 Channel 1 - Data Bit 4 B Output
34 Channel 1 - Data Bit & 16 Cutput
35 Channel 1 - Data Bit 6 32 Dutput
36 Channel 1 - Data Bit 7 64 Output
a7 Channel 1 - Data Bit 8 128 Cutput
130 Channal 2 - Data Bit 1 1 Qutput
131 Channel 2 - Data Bit 2 2 Ouitput
132 Channel 2 - Data Bit 3 4 Cutput
133 Channel 2 - Data Bit 4 B Cutput
134 Channel 2 - Data Bit 5 16 Cutput
135 Channel 2 - Data Bit 6 3z Qutput
136 Channel 2 - Dala Bil 7 64 Quipul
137 Channel 2 - Data Bil 128 Cutpul

ANALOG OUTPUT MODULE FEATURES

The following figure is an illustration of the faceplate for the Analog Qutput module,
showing its leatures and user wiring connections.

[HANNEL | OUTPUT  ANALODG CHANNEL 2
DISPLAY OF — +— DISPLAY OF
oatacureur X ALY M oataouteur
mueame
o Gl S
MR
+ fle-zoun
MMEL | -+
iTozom  [*R[E
DUTPUT -
4}5 010
oR md
U TR e
ik ey o Wt
Ak = () CNE REGUIRED
T f
i Sy = EXTEN
. o | EXTEANAL
¥ o CUPPLY

Figure 6.48 ANALOG OUTPUT MODULE FACEPLATE
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UL LISTED PRODUCTS

Tha Saries One Junior and Series Ona products that have obtained UL approval or
are UL pending are described in this section. These products are listed below. As

with all products that have ebtained UL approval, each listed item has an attached
UL label.

® |CG09SJR101  Series One Junior basic unit, 115 V ac Input - 115 V ac Oultput

with 12 ac and 2 de Inpul (or high speed counter) circuits and 9
ac Quiput clrcuits.

® ICE09EXP101 Series One Junior expansion unit, 115 V ac input - 115 V ac
Qutput with 13 ac Input circuits and 9 ac Dutput circuits.

® |[C610CPU1D1  Series One CPU. Version C of the CPU is UL listed. The
functionality of the CPU has not changed, all specifications
are the same as the previous version.

® |CBI0CHS111  Series One 5-slot rack. 115 V ac source of inpul power
reruirad.

& |CB10MDL135 Series One 115 V ac Input module, & circuits
® |[CE10MDL181  Series One Relay Qutput module, & circuits.
e [CG1OMDL18S Series Ona 115V ac Output module, 6 circuits.

The lollowing pages contain the technical information required to implement the UL

listed Series One Junior basic and expansion units and the Series Cne UL listed 10
modules.
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SERIES ONE JUNIOR UL LISTED BASIC UNIT
115 V ac INPUT - 115 V ac QUTPUT
ICBD9SJR101

This UL listed basic unit provides 12 ac and 2 de inpul circuits and nine ac output
circuits. The input circuils are each designed to receive a single discrete (ON/OFF)
signal from user supplied 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 de sink input points.

The 9 ac output circuils are each capable of controlling user supplied discrete
(OM/OFF) loads. Typical Ioads include relay coils, motor starters, solenoid valves,
and indicator lights. The ac output circuits were designed to be used for 115V ac
loads, Tha ON/OFF state of each input and output circuit is indicated by an LED, The
LEDs are located beneath the red lens on the unil. Operating voltage for this unitis
115 V ac only. This unit does not accept 230 V ac. as does the comparable non UL
unit (ICE095JR100). Figures 6.49 and 6.50 provide wiring information for this unit.

Specifications for this basic unit are listed below,

Operating Voltage 87 to 126 V ac
AC Fraguendy 47 to B3 Hr
Maximum Load 25 VA

AC INPUT CIRCUITS (0 to 13)

Input Points 12

Operating Voltage 8710 132 V ac
AC Freguency 47 to 63 Hz
Input Current (nominal) 10 mA per Point
Input Impedance 11 K ohms

ON Level =80 V ac

OFF Level <20V ac

OFF 1o ON/ON to OFF Response 10 to 30 ms
Circuit Indicator Logic Side

DC (HIGH SPEED COUNTER) INPUT CIRCUITS (15, 16)

Input Points
Input Device

Maximum Viollage on Inpul

2
Input 15 must use an open
collector device

Terminal {no load) 26 W do
Open Circuit Voltage

of Input (nominal) 24 V dc
Input Current 12 mA (maximum)
Input Impedance 1.8 K ohms
ON Level Dto7Vdc
OFF Level 1810 26 V dc
OFF 1o ON/'ON to OFF Hesponse 0.1 ms
Circuit Indicator Logic Side
Maximum OFF Leakage 3 mA
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NOTE
* Input 15 must ba driven by an open collector device when being used as
a high speed counter input, If a normal switch contact were used, swilch
bounce could cause multiple incorrect inpul pulses to be counted.

Counter input circults are dc inputs. Terminals No. 15 and 16 can be
used as normal dc sink inputs when nol being used as high speed

counter inputs.

TYPICAL CONTACT
INPUT CLOSURE IS VAC
I THYRISTOR)

&l

| ]

I

17777 °71Y
mmmmm@@QDF@FWMMMMI

5| 16| 24V
¥ oy i " CNT| RST| COM
.
+ 24y
B;%*—u - H1E
r +24Y
INTERNAL

0.2z 15K

i1

0-13

[ISYAC
COM

27K

** TYPICAL
INPUT
CIRCUIT INFUT
STATUS
DISPLAY

Figire 543 WIRING FOR 115 V ac INPUTS FOR UL LISTED BASIC UNIT
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AC OUTPUT CIRCUITS (17, 20 to 27)
Output Points 9
Operating Voltage (User Loads) 97 1o 132 V ac
AC Frequency 47 to 63 Hz

Maximum Current
Maximum Inrush

Maximum Leakage Current
OMN Voltage Drop

Smallest Recommended Load
OFF to OM Response

ON to OFF Response

Circuit Indicator

MAXIMUM LOAD CURRENT INFORM

ATION

1 A Continuous

10 amps for 8 ms

5 amps for 100 ms

35 mAat 115V, 60 Hz
1.6V at1 amp

1.6 V at 0.5 amp

25 mA

1ms

£ 1o 10 ms (= cycle)
Logic Side

The maximum load current for this module is dependent on ambient temperatura.
This is shown in the following chart. This information is also applicable for the UL
fisted expansion unit, ICGOSCXP101. This information can also be found on the
faceplate of each of the Series One Junior UL listed units.

MAXIMUM QUANTITY OF OUTPUT ON CIRCUITS

Temperature ("C)
at Vents Inlet

Each al
1 Amp

Each at
0.5 Amp

25°C
40°C
50°C
55°C
60°C

(= -

~ oo @w
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MOTE

Since a surge-absorbing cirowit 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 loads, such as
small relays or neon lamps, are used. Leakage may hold these devices
on il a bleeder resistor is not used.

NOTE :

©=

TYPICAL
LOAD

NEUTRAL
HOT

OUTPUT
STATUS
DISPLAY

SSR

EXPANSION
COMMON
TERMINAL

A 17, 20-07

HI, H2, H3
=)

TYPICAL QUTPUT CIRCUIT
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SERIES ONE JUNIOR UL LISTED EXPANSION UNIT
115 V ac INPUT - 115 V ac QUTPUT
ICB03EXP101

The UL listed expansion unit provides 13 ac input circuits and nine ac output circuits.
The input circuits are each designed to recelve a single discrete (ON/OFF) signal
from user supplied devices such as limit switches, pushbuttons, selector switches,
and ralay contacts.

The 9 ac output circuits are each capable of controlling user supplied discrete
(ON/OFF) lnads. Typical loads include relay coils, mator starters, solenoid valves,
and indicator lights. The ac output circuits were designed to be used for 115V ac
loads. The ON/OFF state of each input and output circuit is Indicated by an LED
viewed beneath the red lens on the unit.

Operaling voltage for this unit is 97 to 126 V ac (115 V) only. This unit does not
accept a 230 V ac source input voltage. Figures 6.51 and 652 provide wiring
information for this unit. Specifications for this expansion unit are listed below.

Operating Voltage 87 10 126 V ac
AC Freguency 47 1o B3 Hz
Maximum Load 25 VA

AC INPUT CIRCUITS (30 to 44)

Input Points 13
Operaling Vollage (User Loads) 87-132 V ac
AC Fraguency 47-63 Hz

Input Current
Input Impedance
Off Current, Maximum

ON Level
OFF Level

OFF to ON Response
ON to OFF Hesponse

Circuit Indicator

g mA {115V, 50 Hz)
11 mA {115V, B0 Hz)
13 K ohms (50 Hz)
11 K ohms {60 Hz)

3 mA or less

=80 V ac
<20 V ac

10 1o 30 ms
10 10 30 ms

Logic Side
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TYPICAL CUNTACT
INPUT CLOSURE 115 VAC

CONTACT

ITHYRISTOR) 115Y COM

0.54

w-37
40-44 0.2 15K

27K
4+ TYPICAL INPUT
INPUT STATUS
CIRCUIT DISPLAY

Figure 651 WIRING FOR 115V ac INPUTS FOR UL LISTED EXPANSION UNIT
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AC OUTPUT CIRCUITS (50 to 60)

Oupul Points 8
Operating Voltage 97 to 132 V ac
AC Frequency 47 10 63 Hz
Maximum Current 1 A Continuous
Maximum Inrush 10 amps for 8 ms
Maximum Leakage Current 3.5 mA at 115V, 60 Hz
OM Voltage Drop 1.6 Val1amp
1.6V at 0.5 amp

Smailest Recommended Load 25 mA
OFF to ON Response 1ms
ON 1o OFF Response 8 to 10 ms (Y2 cycle)
Circult Indicator Logic Side

NOTE

Since a surge-absorbing circuit is built-in, there 5 current leakage
through the clrcult. 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.

i D G O o e S

AL DUTPUT AL DUTRUT
CIRCULTS CIRCUITS

% LOGIC e —
2a Taw Toan Tou HWETRETRETE T ow
1

B2 53] K| S4F 95| SE| S7) B0 WG C

(e](=](s](a] [e](al(e][s][e] (]l [«][e][e]]

L]
OlC
: LOOLOO L
J i

I, W2

II5VAC 11SVAC i
TERMIKAL
NOTE: A 50-57, 60
(L) = TreicAL —0- S —0—0
Load
K = NEUTRAL
H = MOT QUTPUT
STATUS o
DISPLAY jﬂ
- a

S5R

TYPICAL QUTPUT CIRCUIT

Figure .52 WIRING FOR 1156 V ac QUTPUTS FOR UL LISTED EXPANSION
iRt
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5-5LOT RACK, UL LISTED
IC610CHS111

The 5-slot UL listed rack is similar o e exisling S-slol rack, 1IG610CHS110, in that il
has a power supply to the right and slols to contain up tu 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 S-slot rack, a terminal board Is provided for held winng
connections, refer to Figure 6.53. The two lop terminals are forthe 115 VacHOU1 (H)
and NEUTRAL (M) connections. The next two terminals are for connecting an
external device to the RUN relay, the next two contacis ( + and - provide a 24 V de
oulput voltage at 100 mA for connection to an external sensor, and the bottom
terminal is the common (C) connection lo an expansion rack.

When used as the first rack in an installation, it must contain the CPU whichis placed
in the slot next to the power supply. The rack can also be used as the second or third
rack in a system if mora /0 is required than can be contained in the first rack. A
twn-position switch on the inside, left of the rack. must be set determined by location
of the rack in the system For a UL approved installation, do not mix UL
approved and non UL racks or modules. Sperifications for this rack are as
follows:

AC power Required: 115V ac, +15%
Frequency: 47 to 63 Hz
Maximum Load: 0.8 A, max.
Qutput Currant: 1.4 A atsVde
0.8 A atdVdc

0.5 A at 24 V do
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115 V ac INPUT MODULE, UL LISTED
ICE10MDL135

This UL listed module provides 6 cirguits, each designed 1o receive a single discrete
{OM or OFF) signal from user supplied devices, Examples of these devices include
limit switches, pushbuttons, selector swilches, and relay contacts. The & circuits arc
grouped logether and share a single commaon terminal. Power 1o operate the field
devices must be supplied by the user. &n LED, viewed on the faceplate, provides a
visible indication of the ON or OFF state of each circuit. Specifications for each of the
6 cireuits are provided below.

sales@plcprotech.com - +86 180 4631 7198

Input Points &

Operaling Voliage 97 o132V ac

AC Freguency 47 1o B3 Hz

Input Current 7 mA per point
maximum

Input Impedance 9.5 K ohms

ON Level =80 V ac

QOFF Level <20V ac

OFF 1o ON Responsa 10 to 30 ms

ON to OFF Response 10 1o 60 ms

Circuit Indicator Field Side

Internal Power Consumption 10 mA at 9 vV de

Units of Load

1 unit (9 V de)
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B LISFR TYPICAL
WIRING  MODULE  REFERENCES
J_D——O 0 070
o—+—O1 071
— 2 072
o—+3 073
o—+4 074
o—r—5 075
—O¢

WIRING DIAGRAM

OPTICAI

COUPLER
TOOTHER

CIRCUITS

SAMPLE 115 V ac INPUT CIRCUIT

Figure 654 WIRING FOR UL LISTED 115 V ac INPUT MODULE
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RELAY OUTPUT MODULE, UL LISTED
ICE10MDL181

This UL listed module provides 5 circuits, each capable of controlling user supplied
discrete (ON or OFF) loads. These loads typically include relay colils, motor starters,
solenoid valves, annunciation devices and indicator lights. Since this module is not
designed to operate with a specific current type suchas 115 Vacor 24 Vdce. itcanbe
used to contral a wide variety of loads and signal types. The relay contact rating for
this module is C150.

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

Qutputs

Operating Voltage

AC Frequency

Contact Rating
Current, Continuous
Current, Make, 120 V
Current, Break, 120 V

Maximum Leakage Current
(across contacts)

Smallest Recommendad Load

Maximum Inrush

OFF to ON Response

N to OFF Response

Circuit Indicator

Fuses (Intemnal)

Internal Power Consumption

Units of Load

g

5o 132 V acidc
4T to 63 Hz
C150

2.5 AmMps

15 Amps
1.5 Amps

1 mA

5 mA

5 amps

5ms

4 ms

Logic Side

(1) 10 amp, replaceable

45 mA for each ON circuit
at 9 v dc
23 Units at 9 V dc
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TYPICAL LUSER
REFERENCES MODULE  WIRING
030 00 A,
031 1 O—-—Z}—.
032 204+——e
033 3 O-»—I:I—o
034 4 O f\( ®
C
IMTERMAL Ir —O
JUMPER L_ : @

WIRING DIAGRAM

TOOTHER
CIRCUITS 5 & COMABADN

R il COMMON

I
1
I
|
|
|
|
|
|
|
|
|
I
I
I QUTPUT - _J|
- - _D_..._.__,_.l ';.,___...

SAMPLE RELAY OUTPUT CIRCUIT

Figure 6,55 WIRING FOR UL LISTED RELAY OUTPUT MODULE
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116 V ac OUTPUT MODULE, UL LISTED
ICE10MDL185

This UL listed module provides 8 circuils, each capable of controlling user supplied
discrete (ON or OFF) loads. These loads typically include relay colls, motor starters,
solenoid valves, annunciation devices and indicator lights. The & circuits are
arranged in two groups, with a single commaon connection for all circuits. Power to
operate the field devices must be supplied by the user. An LED, viewed on the
faceplate, provides a wvisible indication of the OMN or OFF stale of cach circuit.
Specifications for each of the & circuits are listed below

Outputs

Operating Vollage
AGC Frequency

Maximum Current
Maximum Leakage Current

OM Vaoltage Drop

Smallest Hecommended Load

Maximum Inrush

OFF to ON Response
OM 1o OFF Response

Circuit Indicator
Fuses (Inernal, soldered)

Internal Power Consumption

Units of Load

6

97 o 132 V ac
47 to 63 Hz

0.5 amp (per point)
12 mA at 220 V ac, 60 Hz
0.5 mA al 110 ¥V ac, 60 Hz

0.9 V dc at 1 amp
0.8V dc at 0.5 amp

25 mA

10 amps for 16 ms
5 amps for 100 ms

1 ms
B o 10 ms (V% cycle)

Logic Side

{2) 5 amp

{one for each group of
three circuits)

20 mA for each ON circuit
at9Vvdc

12 Units at 9 V dc
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TYPICAL USER
REFERENCES MODULE  WIRING

040 0 O
041 10—
042 2 O~
043 30—
044 4 O—
045 5 O
cO-
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.

IO OTHER o
OOTH

3 CIRCUITS = HOT a97-1 Eivnc
s
TO OTHER |
2 CIRCUITS :
I
LED@ + |
u . S5R X I
— |
N !
]
A 1

SAMPLE OUTPUT CIRCUIT

Figure 656 WIRING FOR UL LISTED 115 ¥V ac OUTPUT MODULE
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24 V dc SINK LOAD INPUT (16 Circuits)
With Remowvable Terminal Board
IC&10MDL107

This module provides 16 circuits, each designed to receive a single discrete
(OM/OFF) signal from user supplied davices. This module has 16 LED status
indicators to reflect the OM or OFF status of each of tha 16 circuits. Typical input
devices include limit switchas, pushbuttons, seleclor switches, and ralay contacts.
24 V dc power to sense the slate of these inpuls is provided by the rack power
supply; therefore, no external power source is required for this module. The 16
circults are divided into 2 groups, with each group having its own common terminal.
The 2 common terminals are lied together internally.

The 16 Input clrcuits are connected to user devices through & removable socket type
terminal board. Following are specifications for each of the 16 circuils:

Input Points 16

Maximum Voltage (Open Circuit) 36 V dc

Input Current 17 mA

ON Level” O1o 3V dc
OFF Level® 19 to 24 V dc
OFF to ON Response 315 ms
ON to OFF Response 41015 ms
Maximum OFF Leakage 1 mA
Minimum ON Current 5 mA

Circuit Indicator Field Side
Imernal Power Consumption 25 mA @ 8V dec, Maximum

(16 circuits OMN)
14 mA for each ON circuit

i 24 V do
Units of Load Junits (@ 8V de
23 units (i 24 V dc
Weight 600z (170 gl

“Voltage levels measured between commeon and input terminals (across input
device).

& 4 |6 CIRCUITS ON
NUMBER 12 -
oF
CIRCUITS 9 GIRCUITS ON
oN 8
o -

T T T T T T
o 0% MNT € ST 0T

AMBIENT TEMPERATURE [ *Cl
Figure 657 I'0 POINTS VS TEMPERATURE CHART
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USER WIRING MODULE JSER WIRING
c l TYPICAL
REFEREMCES
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24 V ac/de SOURCE INPUT (16 Circuits)
With Removable Terminal Board
IC610MDL112

This module provides 16 input circuits, with LED indicators, each designed to
recaive a single discrate (ON/QFF) signal from user supplied devices. Typical input
devices include pushbuttons, limit switches, selector switches and relay contacts.
These input circuits can interface to either 24 V ac signals or 24 V de source-type
signals, thereby allowing the module to interface to input devices that provide their
own voltage. In addition, the module can be connected as a sink input. When using
the sink configuration, the user must supply the source of power for the input
devices, as when used In the source input configuration. Following are speci-
fications for each of the 16 circuits.

AC INPUT DC INPUT
Inpul Voltage 14 1o 30 V ac, 50-60 Hz ~ 20-28 V dc
(Source or Sink)
Input Curment 12 mA (it 24V ac 12 mA @ 24 do
oM Level 14 10 30V ac 14 10 30 V dc
OFF Level O3 Vvac Dlo3Vde
OFF to ON Response 5 10 30 ms 510 25 ms
ON to OFF RHesponse 5 to 30 ms 51to 25 ms
Circuit Indicator Logic Side Logic Side
Internal Power
Consumption 9V dc, 130 mA (maximum)
Typical, 25 mA + 4.5 mA
for each ON circuit
Units of Load 13
Weight 6oz (170 g)

User devices are connected to screw terminals on the removable conneclor
mounted on the faceplate of this module. Each screw terminal will accept up 1o one
MNo. 12 AWG wire or two Mo, 14 AWG wires. The ON/OFF state of each circuit is
indicated by an LED located in the logic side ol each circuit. The 16 circuits are
divided into 2 groups of 8, each with its own common, The two commons, CA and CB
are isolated from each other internally. Each input can accept either an AC inputor a
DC input.

%4 - 16 CIREUITE O
f _‘\h‘\‘ \\ ViN= 18y
WUMBER 12 < P
oF S
CIRCUITS ViN=30% 16 CIRCUITS M
e VIN=IH T} 7 CIRCUITS ON
¥ S CIACULTS CH
L

T T T T T i
< BT 30T M0 500 B

AMBIENT TEMPERATURE [*T)

Figure 659 1'0 POINTS VS TEMPERATURE CHART
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USER WIRING MODULE USER WIRING
TYPICAL
- == SdaG REFERENCES
R cA (& @ 010 on
&——o0 o——{Ao
1 &) 00 02 013
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¢ o o—+(Da
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WIRING DIAGRAM
”LNI"UT (0-7} T, LED
;o
oC - OR .: ae AC
XL LS.

£y

COMMON (CA, CB)

GO

OETH A
COUPLER

SAMPLE INPUT CIRCUIT
Figure 6.60 WIRING FOR 16 CIRCUIT 24 V ac:de SOURCE LOAD INPUTS
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24 V dc SINK OUTPUT (16 Circuits)
With Removable Terminal Board
1CE10MDL157

This module provides 16 circuits, each designed to be capable of contrafling user
supplied discrete (OM/OFF) loads. There are 18 LEDs on the faceplate. which are
status indicators to reflect the ON or OFF status of each of the circuits. Typical loads
include relay coils, motor startars, solencid valves, and indicator lights. The 16
circuits are referenced 1o a single DC power gsource thal must be supplied by the
user, Output switching capacity of this module is 0.5 A at 24 V dc. The output
swilching circuilry is arranged in 2 groups with 8 circuits in cach group. Each group is
proftected by a 3 amp fuse,

The 18 circuils are connecled 1o user loads through a removable sockel type
lerminal board. Following are specifications for each of the 16 circuits:

Output Points 16
Operating Voltage 5-24 V dc
Peak Voltage 40 Vv de
ON Voltage Drop, Typical 1.0 V do i 0.5 amp
ON Voltage Drop, Maximum 2.0 V dc @ 0.5 amp
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 1o ON Response 0.1 ms
ON to OFF Response 0.1 ms
Fuse (Internal) 3 amp ({In Qutput Commen Line, one

for each group of 8)
Internal Power Consumption 9% dc: 3mA + 2.3 mA for each ON

circuit
24 V dc: 6 mA for each ON circuit
Units of Load 4 units (v 9V dc
10 units & 24 V dc
Weight 5.6 oz (160 g)

*Maximum load current is dependent upon ambient temperature as shown below

16 4 WC 11§ CIRCUITS ONI
HUMBER 17 = & 1
CIRCUITS \

oN & b

& CIRCUITS DK

T T T T T 1
IG5t WL NE HT 5T T
AMBIENT TEMPERATURE |“Cl

Fiaure 661 1O POINTS VS TEMPERATURE CHART
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USER WIRING MODULE USER WIRING
= ] 5-24VDC
TYFCAL
ol o = i REFERENCES
o—F 0s0 051
% &— B52 053
2
IEJ = OEd a1
—
e 058 0487
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—{D :
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.
— 155 154
|: a— 167 1686
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WIRING DIAGRAM
The following rules should be used when applying this module.

1. Each group of 8 outputs is limited to 24 total current.
2. The maximum current for each array of 4 outputs (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
24VDC voe
+ 3= -y
I[p T | e
INTERNAL COMMON '
POWER SUPPLY - ;
‘
Y — |
l
OPTICAL ’
COLUPLER R, O, |
OUTPUT
SAMPLE QUTPUT CIRCUIT

Fiaure BE2 WIRING FOR 16 CIRCLUIT 24 V de SINK QUTPUTS
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24 V de SOURCE OUTPUT (16 Circuits)
With Removable Terminal Board
ICE10MDL158

This module provides sixtesn 24 V de source output circuits, each capable of
controlling user supplied discrete (ON/OFF) loads. The autput switching capacity of
this module is 0.5 amps at 24 V dc. Typical loads that can be controlled by this
module are motor staners, relay coils, solenoid valves, and indicator lights. The
output switching circuits on the module are arranged in 2 groups with B circuits in
each group. Each group of B output circuits is protected by a 5 amp fuse. All 16
circuils can be referenced to a single source of de power or each group of B can be
referenced to a separate source of power. Field connections are made to screw
terminals on a removable terminal beard mounted on the module’s faceplate. Each
terminal will accept up to ona MNo. 12 AWG wire or two No. 14 AWG wires. The
operating state, either OM or OFF 15 indicaled by a corresponding LED viewed on
the module's faceplate. Following are specifications for each of the B circuits.

Culput Points 16

Operating Voltage S51to24 Vdc

Peak Voltage 40 V do

ON Voitage Drop Maximum 1.5 V dc

0.8 V dc @ 0.5 amp (Typical)
0.7 V dec @ 0.1 amp (Typical)
Maximum Current” 0.5 amps
Maximum Leakage Current 10 pA o 40V dc

OFF to ON Response 0.1 ms (Resistive)

ON to OFF Response 1.0 ms (Resistive)

Circuit Indicator Logic Side

Fusas (Intarnal) (2] 5 amp (in output commeon line,

one for each group of 8 circuits)
Internal Power Consumption 12 mA for each ON circuit

Units of Load 20 units (@ 9V de
Weight 7.1 az (200 g)

*Maximum lpad current is dependent on ambient temperature as shown balow,

% 16 CIRCUITS O
0754
NUMBER 12
clngﬁns i B0 CIRCULTS ON
o8 B
& CIRCUITS ON
A

T T T T T ¥
1050 20%C J0T 40ef BT RO

AMBIENT TEWPERATURE 10)

Figure 6.63 1'0 POINTS VS TEMPERATURE CHART
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USER WIRING MODULE USER WIRING
TYRICAL

B 24 D0 REFERENCES
ca () {i]¢ 020 021

* 4 Do
1@ 022 023

o | o
3 024 025

'_JWL____@.;;
o 5 () 026 027

= 6

E-ETTDC 10—
{1} Qe

0@ ) 121 120

& O @ 1
2 4 e 123 122

(a) 3

L & p @

4 fL e 125 124

Y
6(———g 127 126

aaaa! Q7

—_— = = e )

WIRING DIAGRAM

TO OTHER CIRCLITS

- £-24WDC
ba Figalnes

e & Rt H LR

COMMON !

e | 'r

E

OFTICAL OuUTPUT !

COUPLER {F--- ..a'.',._-.__J

SAMPLE QUTPUT CIRCUIT
Figure 6.64 WIRING FOR 24 V dc SOURCE QUTPUTS
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RELAY OUTPUT (16 Circuits)
With Removable Terminal Board
iIC610MDL182

Thie module provides 16 circuits each capable of controlling user supplied discrete
(ON/OFF) loads, Typical loads include relay coils, motor starters, solencid valves,
and indicator lights. Since this module 15 not designed for a specific current type
such as 115 V ac or 24 V dc, it can be used with a wide variety of loads and signal
types. The 16 circuits are divided into two groups with 8 circuits each. Each group
can be supplied from a separate power source. Power to oporate the field devices
must also be supplied by the user. The ON/OFF status of each circuil is indicated by
an LED, which is located on the logic side of the circuitry. The 16 outpul circuils are
connected to user loads through a removable socket type terminal board, Following
are specifications for each of the eight circuits:

Outputs i6
Operating Voltage 510220V ac
51030V dc
AC Frequency 47-63 Hz
Maximum Current” 2 amps (Resistive)
8 amps per Commaon (maximum)
Maximum Leakage Current 0.1 mA

{Across Conlacts)
Smallest Recommended Load 5 mA

Maximum Inrush 2 amps

OFF to ON Responss 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
w9V de

Units of Load 48 units

Weight 8.5 oz (240 q)

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

Table 6.12 MAXIMUM CURRENT VS LOAD TYPE FOR RELAY OUTPUTS

OPERATING | MAXIMUM CURRENT FOR LOAD TYPE | TYPICAL LIFE
VOLTAGE RESISTIVE LAMP SOLENOID | (OPERATIONS)

220 V ac 2 Amp 025 Amp 025 Amp 100,000
220 V ac 003 Amp 003 Amp 800,000
110 V ac 2 Amp 0.25 Amp  0.25 Amp 100,000
110V ac 0.05 Amp  0.05 Amp £50,000

24 V ac 2 Amp 0.25 Amp 0.25 Amp 100,000
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NOTE

Lamp loads are defined as a X10inrush with a power factor (PF) of 1.00
and when turned OFF represent a PF of 1.00. Solenoids are definod
with & ¥10 inrush, a PF of 0.65, and when turmned OFF represent a PF

ol .35,
USER WIRING MODULE USER WIRING
TYPICAL
REFERCNCES
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SAMPLE QUTPUT CIRCUIT
Flogure .65 WIRING FOR 168 CIRCUIT RELAY QUTPUTS
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CHAPTER 7
MAINTENANCE

INTRODUCTION

The Series One Junior PC is designed to provide trouble-free operating during its
lifetime. However, occasionally situations requiring corrective action do occur and it
is important to be able to quickly identify the source of such situations and corract
them. The overall control system must be evaluated, since many times the need for
corrective action originates outside of the Series One Junior.

TROUBLESHOOTING AIDS

The advantages provided by the Series One Junior design are indicators and built-in
aids to troubleshooting nat only the PC, but also the overall control system. The
main disgnostic tool is the programmeer that can be eaaily attached to the Series One
Junior. The programmer is an excellent tool for monitoring the status of the overall
control system. When troubleshooting a Series One Junior conftrol system, make a
habit of having a programmer with you,

BASIC TROUBLESHOOTING PROCEDLURE

The following questions should be asked and appropriate action taken to negative
answers. At the end of the list of questions are step by step procedures to be
followed to replace various parts of the Series One Junior. All major corrective action
can be accomplished by replacing either the basic unit or YO medules. No special
hand tools are required except for a screw driver and volimeter. There {5 no
requirement for an oscilloscope. highly accurate voltage measurements (digital
voltmeters), or specialized test programs. Refer to Figure 7.1 for location of tha
refaerenced indicators

1. Is the PWR (Power) light ON? If not, measure power al the AC terminals
(38-126 Vac or 195-253 Vac as appropriate) on basic units using an AC power
source. For units requiring a DC power source, measure the DC voltage
between the + 24 V dc and 0V terminals. If the appropriate AC or DC power is
not present, locate the source of the problem external to the Series One Juniar,
Adequate AC or DC power but no PWH light requires verification of fuses, then
replacement of the basic unit if necessary.

2. Isthe CPU light OFF 7 It ON, check which error code is displayed, refer o Table
4.1 fior error code definitions and 1ake appropriate action.

3. Is the RUN light OQN? If not, check for cause such as the programmer in the
PRG or LOAD position or programming errors. |f the AUN light is OFF and the
programmer is not connected, or the programmer is in the AUN mode without

[P U RS Y JURDELG _ PR (SR RSP (RGCCIIE! | FRgICl SR POy 1y
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4. Is BATT light ON7 If yas, replace the battery. Since the BATT light is only a
warning level, the program may be unaltered even if the battery is low. After
replacing the battery, examing the program or test the Series One Junior
operation. If a fault is located reload the program from tape which was
recorded at the completion of initial system programming.

5. If an expansion rack is included in the system, and the CPLU is operating, the
RUN relay on the expansion rack can be very useful in verifying operation of
the expansion rack power supply. If the RUN relay is not closed (high resis-
tance) check the AC or DC 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
GEMERAL 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 to meet your specific application. There are no better troubleshooting
tools than commaon sense and expenence. First attach the programmer and place it
in the RUN mode, then follow these steps:

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

2. lithe signal is an input, compare the programmer state with the LED on either
the basic unit or on the input module inthe expansion rack. If they are differant,
replace the basic unit or the input module as applicable.

[
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3. Ifthe input state and the LED on the hasic unit or inputl module agres, compare
the LED status and the input device (pushbutton, limit switch, et ) If they are
different, measura voltage at the input module (refer to Chapter 6 for typical 'O
wiring). If voltage so indicates, replace the 'O device, field wiring, or powar
source; otherwise, replace the basic unit or the input medule in tha expansion
rack. :

4. Ifthe signal is a coil wired to a field device, compare ile status to the LED on the
basic unit or the cutput module. If thoy are different, verify the source of field
power to ensure that excitation vollage s available, If field power iz not
present, examine the power source and its wiring. If the proper field power is
available but status is wrong at the basic unit outpul terminal or the output
module in the expansion rack, replace the basic unit or the culput module, as
applicable,

(4]

. If the signal is a coil, and either there is no output madule or the cutput is the
same as the coll slate, examine logic driving the output with the programmer
and a hard copy of the program. Proceding rom right towards leltl, locate the
first contact that is nol passing power thal is olherwise available Wil frorm B
Immediate left. Troubleshoot that signal per steps 2 and 3 above iT it Is aninput,
or 4 and 51 iis a coll. Ensure that Master Control Relays are not Impacting
operation of the logic.

6. It multiple modules in the expansion rack appear 1o requlre replacement, verify
that the /0 Expansion cabie is connected properly 8t the Series One Junior
and at the 'O Expansion module. If there is a problem in the connection
between the basic unit and the 'O Expansion module, an error code will be
generated and displayed on the programmer, Compare the emmor code with the
error codes listed in Table 4.1 and take the appropriate action.

7. lfthe signal is a timer that has stopped at a value below 999.9, other than 0000,
replace the basic unit.

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

REPLACEMENT OF COMPONENTS

The following procedures provide details on the steps to ba followed whan replacing
various components of the system.

REPLACING A BASIC UNIT OR IO EXPANSION UNIT

1. Turn OFF AC or DC power source, 8s applicable, and remove the programimer
(It Installed).

2. Remove the plastic covers (rom over the lop and botiom terminal strips.

R o T I T-UC S P S VLG | TSI SRR R ety ey TRNGCLUS | TIgREs Supengr pnp—— g, oy
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1.

12,

Disconnect figld wiring from inpul terminals at top of unit and output terminals
at the bottom of the unit. Disconnect the 'O Expansion cable, if used.

. Remove bottom two bolts holding the basic unit in place. Loosen but do not

remove the top bolts.

. Slide the basic unit up and then pull forward 0 clear top mounting bolts,
. Install the new basic unit onto the top mounting bolts.
. Insert bottom bolts and tighten all four mounting balts.

. Reconnect the field wiring to the same top or bottom terminals from which it

was removed.

Reconnect power wiring to terminals on the right. Reinstall the plastic cover
over the lop and bottom terminals. Reconnect /0 Expansion cable, If used.

Verity proper operation of the entire system to ensure that the new basic unitis
operating properly and the program is not altered,

REPLACING EXPANSION RACK I/0O MODULES

10.

. Turn OFF power to both the basic unit and the expansion rack.

. Remove tha plastic cover from over the terminals on the /O module to be

raptaced. Cnly field wiring on the faulty module needs lo be removed.

. Disconnect field wiring from all 'O module terminals. Label each wire or

otherwise note the position of the installed wire for later reconnaction,

. Sgueeze 'O module at the front, top and botiom to release the securing 1abs.

. Pull the 'O module straight out.

Insart the new /0 module, aligning printed circuit boards first, into the bottom
tracks,

. Rotate the module upwards slightly to engage the top tracks.
. Firmly push the I'O module into the rack until both tabs snap into place,

. Reconnec! field wiring and replace the plastic cover.

Feapply power to the basic unit, then to the expansion rack. Check oparation
of system, especially tha 'O module that was just replaced.

s
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REPLACING AN EXPANSION RACK

1. Turmn OFF power and remove the programmer (if installed).

2. Remove the plastic cover and disconnect power wiring from the terminal strip
an the right side of the rack. Disconnect the I'O Expansion cable.

3. Remove all I'0 modules and filler modules, if any are installed. 1'O wiring does
notl have to be disturbed if a service loop was provided during the original
insiallation. Note the position of each module for proper reinstallation.

4. Remove the battom two bolts holding the expansion rack in place. Loosen but
do not remove the top baolts.

5. Slide the expansion rack up and then pull forward to clear the top mounting
bolts. Set the unit aside.

6. Install the new expansion rack by placing the 2 top mounting holes onto the top
mounting bolts.

7. Inzsert the 2 bottom bolts and tighten all four mounting bolts.

8. Install 1/0 modules in exactly the same slots from which they were removed,

WARNING

PLACING A MODULE IN THE WRONG SLOT CAN CAUSE INCOR-
RECT AND DANGEROUS OPERATION OF THE CONTROL S5YS-
TEM. HOWEVER, IT WILL NOT DAMAGE THE MODULE.

9. Reconnect power wiring to terminals on the right. Reinstall the plastic cover
over the power terminals. Reconnact the 'O Expansion cable.

10. Verily proper power wirlng and then twrn power ON. Carelully check operation
of entire system to 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 GN or blinking, the lithium battery should be replaced, since
it will not properly maintain the CMOS memaory during a power loss condition,

2. To access the battery, remove the batlery access cover (refer to Figura 7.2)
located on the left side of the Series Ona Junior. Tha 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 tima pull the battery side of the connector towards
you until the 2 parts are separaled. There is sufficient capacitance in the
system to retain tha 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
MNOT DISCARD THE BATTERY IN FIRE. DO NOT ATTEMPT TO
RECHARGE THE BATTERY. DO NOT SHORT THE BATTERY. THE
BATTERY MAY BURST, BURN OR RELEASE HAZARDOUS
MATERIALS.

4. Remove tha battery from tha rataining clipz

5. Insert the new battery, catalog no. IC610ACC150, into the refaining clips by
placing the battery over the clips and pressing down firmly on the battery until it
snaps into placa.

. Connect the battery by sliding the battery side of the connector into the basic
unit's side of the connector until it snaps into place.

7. Replace the battery access cover.

8. Verify that the BATT light is OFF, and that the program is intact and operating
properly. If necessary, reload the system from a tape recording of the program
made aher initial gvetem orogrammina.
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FUSING INFORMATION

Each of the Series One Junior basic units has bullt-in fuse 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 circuit. The clrcult Nlustrations for
each unit in Chapter 6, show how the fuses are connected in each of the oulput
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

+86 180 4631 7198

SERIES ONE JUNIOR TYPE OF CURRENT CIRCUIT
CATALOG NUMBER FUSE USED RATING CONNECTION
ICE09SJA100 pico, fast blow | 2 A (all ckis) soldered
IC609SJR101 (1) pico, fast blow 2 A (all ckts) soldered
ICBO9EXP101 (2) pico, fast blow 2 A (all ckis) soldered
ICE085JR110 miniature, 2A(C1)
normal blow S5A(C2 C3)| fuse clips
ICE085JR114 miniatura, 2 A (C1)
normal blow 5 A (C2, C3) fuse clips
ICE09SJR120 miniature, 2 A (C1)
normal blow 5 A (C2, C3) fuse clips
ICB0ASJR121 miniature, 24 (C1)
normal blow 5 A (C2, C3) fuse clips
IC6095JR124 miniatura, 24 (C1)
normal blow 5 A (C2, C3) fuse clips
ICB09EXP110 fast blow 5A(C1,C2)| tuse clips
ICB08EXP120 normal blow 5A(C1, C2) fuse clips
ICEO9EXP121 normal blow 5 A (C1,C2) fuse clips

(1). UL listed basic unit
(2}, UL listed expansicn unit

The ICE09SJR 100 unit has 9 fuses, with each circuit being individually fused. Each
of these is a fast blow pico fuse and s 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 minlature, normal blow glass fuses. Each of these fuses is mounted Ina
fuse holder located on a printed circuit board inside of @ach unit. One fuse is in each
common line, batwean the common terminals, C1, C2, C3 and the output circuitry.
The fuse in the C1 line for the isolated circuit is rated at 2 amps and the fusas in the
C2 and C3 lines (1 fuse for each group of 4 circuits) are rated at 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 /D
Expansion units have two 5 amp fuses, one in the C1 line and ona in tha C2 lina.
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NOTE

Although fusas are bullt iImo @ach Series One Junior, as a convenience,
itis recommended thal external fusing be Installied by the user in Seres
Wwith the output circuits. The external fuse snould have a Iower current
rating than the internal tuse. For example, the internal fuse curren
rating for the ICE095JR100 is 2 amps; use 1.5 amp fuses extamally. In
this manner, if a surge should occur, it would blow the external fuse. The
external fuse could then be quickly replaced, without the requirement of
disturbing the field wiring, dismounting the Series One Junior and
removing the rear cover plate in order 1o gain access (o the inlernal
fuses.

REPLACING A FUSE

If an internal fuse should blow in one of the circuits in a Series One Junior, use the
following procedure to access and replace the fuse.

l.

ra

= W

Tum OFF the AC or DC puwer source, as applicable, and remove the
programmer (it Instalied).

. Remove the plastic covers from over the top and bottom terminal strips.

Disconnert power source wiring from terminals on the bottom right.

. Disconnect field wiring from input terminals at top of unit and output terminals

at the bottom of the unit,

. FAemove botiom two boits holding the basic unit in place. Logsen but do not

remove the lop bolls.
Slide the basic unit up and then pull forward to clear the top mounting bolts,

Place the unit on a work bench so that the bottom metal cover plate is
accessible,

Remove the 4 largest phillips-head screws. One of these screws |s located in
each of the 4 comers of the cover plate. These screws fasten the cover plate to
the black plastic cover.

The circuit boards, terminal strips and other hardware items are physically
attached to the metal bottom cover plate. The black plastic cover plate must
now be detached from the rest of the unit.

T

P
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10. Turn the unit up 50 that the front of the unit is facing you, The black plastic
eowver can now be removed by gently pulling the cover away fromthe restof the
unit. Tha battery compartment access cover must be loosened so that it can
be pulled through the cutout into which it is placed. Ensure that the top and
bottom terminal strips and the 1'0 expansion connector do not interfere with
removal of the cover

11. After the top cover has been removed, access to the fuses is then possible,
The fuzes in each of the units are physically located on the bottom circuit board
in the lower left of the unit (near the programmer connector).

12. It any of the glass fuses in one of the DC units is blown it can be removed by
carelully pulling the defective fuse up and out of its retaining clip.

13. If one of the pico fuses in an AG unit is blown, it should be replaced by a |
gualified person. These fuses must be desoldered lor removal. To do this, the
bottomn cover plate must be completely detached from the lower printed sircuil
board by removing the remaining phillips-head screws. The fuse leads musl
be desclderad carefully, since the unit could be damaged by excessive heat.

14. After raplacing the defective fuse, replace the bottom cover plate and tha black
plagtic cover. Then remount the unit and reconnect field and power wiring
Your unit is then ready for normal operation.
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CHAPTER 8
APPLICATIONS

APPLICATION 1 — OMNE-SHOTS

In many applications, a signal is required that is valid for a very short time period.
These signals are called one-shots and are generated by transitions (OFF fo ON, or
ON 1o OFF) of a control signal. They are valid for exactly one scan, which is the
shortest signal available within the Series One Junior. Timing for typical One-Shots

CH-GOING J—— —
LT —_—
“-'ILMUU'L—J—L_

is as follows:

ONE

SCAN
OFF-GANG —|
BT

-

INTERNAL OO f

— @ e

Figura 8.1 TYPICAL ONE-SHOT TIMING

ol

In this example, input 01 is the control signal and coil 160 the resuiting one shot
Logic tor these one-shots is shown below.
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Figure 8.2 TYPICAL ONE-SHOT LOGIC
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APPLICATION 2 — FLIP FLOP

This logic reverses states (ON/OFF/OMN/OFF, efc ) each time a control signal is
energized, It is similar to flipping a coin and alternating the resulls (Heads Tails/
Heads Tails atc.). In this example, the Flip/Flop changes state on the OFF to ON
transition of the control gignal, A typical timing diagram ie az follows:

ON

IMPLIT e OFF
(s 1.1

DUTPUT OFF

1 ty ia

Figure 8.3 TYPICAL FLIP-FLOP TIMING DIAGRAM

In the following typical lagic, input 01 i the control cignal and output 20 le the
flipflop.

OME SHOT

a1 181 180
o] or B840 m,., 2
T 1/

o }!_\'II
@ e—— } {_} s (2) 3.',,", |E}

O ————O0—0 @ %

AND Z0
QT TAT
LATCH
i e }EI‘L TR 180
@" { 1I H o -9 @ EH 20

I
| AN ROT 167
| 0 ouT 20

Figure 8.4 TYPICAL FLIP-FLOP LOGIC
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APPLICATION 3 — EVENT/TIME DRUM

Many control requirements can be defined as a sequence of established states for
aach output, The decision ta shift from one step to anothar can be based upon time
or specific input states. To lllustrate this concept, the following 6 slep example is
provided. The control on incrementing the step is a confirmation of both events (for
example, input 11) and a time value {for example, timer 601).

Step
Mumber Input Time 20 21 22 23 24 25 26 27
1 10 Teo0 0 1 1 0 1 1 1 0
2 11 Teot 0O 0 o a 1 0 0 1
3 12 Tebz 0 1 1 1 0 1 1 o
4 13 TEDd 1 1 1 0 0 0 I 0
5 14 Te04 1 0 1 1 1 1 1 1

Each step can have different output staies and more or less control can be

Implemented as the application reguires. The ladder diagram required o implement
this function is as follows:

STEF MLAABEN 1
_ L L1 ] 14 TR o . —
o nl - —C @ = o
ARD L
LW | i e
ouT 380
1
STEF HUNSITR & |
=1 " T A
B —{— & = o
ANT 11
381 = 141
i S weg
STEP MUNBER 3
12 TMABDZ 34 - -
@y— —+ ——0— @ e 3
} b o Tings
— .
HTEN i NlBER &
@‘ And u3 TRAAEA 343 | @ - “
3 I A 3
L |
+—+ | e e
ETEP MUREER &
s 14 TENRO& Jd m
@+— | I FH—0—— @ "I’E
| 3aa B 344
+— ager ™y

Figura 8.5 EVENT.TIME DRUM LOGIC
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Figure 8.5 (Continued)
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Figure 8.5 (Continued)
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APPLICATION 4 — CASCADED COUNTERS

If an application requires a counter with presets greater than 998%, multiple counters
can be assigned to that function. Two counters can record values up to 99,999,098
and three up 1o 999 999 999 9409 ete. Additional logic is incorporated (o generate a
reset signal at 10,000 counts instead of the normal 98393,

The following logic uses two counters to record up to 99,999,999 events. Counter
601 records the low order values (thousands, hundreds, tens, and units] and

counter B02 the high order values (tens of millions, millions, hundreds of thousands,
tens of thousands),

CASCADED COUNTERS

ONE SHOT
a0 340 241 e =
@ L - { 1 :It" G} AMNDMOT 40
ouT Fan
00 340 - v
@ll—' l,E \/___} @ Em AN
FIRST COUNTER 14 CHAIN (D-10000}
41 3
.—.T |__;:24-' (53 R 341
@ i eHT AND NOT 342
| CHTEO z;r‘-ncm “E}
} CNT 501
' 3995
[i}] |
EXTENDS CMT 601 BY ONE COUNT
342 341 342
H @ &R 343
B AND NOT Y
l ENTBO1 OR eNT 801
¥
SECOND COUNTER 1 CHAIN 10,000-89, 980,000]
143
- b STRMOT 342
® 1 CNT 1 STRCNT 802
o2 o o
cHTSa2 ENT 802
' I LR
a1
= L

Fiqure 8.6 SAMPLE CASCADED COUNTER LOGIC
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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
maving parts, and support equipment interfaces are confirmed to be correct by
authorized personnel.

DESCRIPTION OF OPERATION

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

The instant power relurns to an aulomatic machine or process, ceriain phases (for
instance, activating a cylinder, starting a molor etc.) of the automatic cycle need to
be inhibited until a correct state is determined allowing the continuation of the cycle.

The following program scheme will inhibit those critical outputs from activating field
devices until a reset pushbutlon |s depressed, thereby, releasing all inhibited
outputs and allowing the cycle 1o continue.

FIRST SCAN PULSE
| kL] o |

® $HF— O wis
- INHIBIT .
RESET PR [ THE Hﬁf_unm
1 0 OUR PROOAAM

@ ¢+ ——O—T i A

Figure B.7 TYPICAL MACHINE OR PROCESS POWER-UP INHIBIT LOGIC

The program logic in the above figure is an example you can use 10 inhibit cartain
phases of a cycle. Inthis example, when power retums 1o the process, 374 will be on
during the first scan of the CPU, latching coil 340 on. The referenced NC contact ol
coil 340 is 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, they will not until 340 is
unlatched. The only way to unlatch 340 is 1o depress the reset pushbutton {111),
allowing outputs 200 and 250 to be turmed on.
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APPLICATION 6 — COIL 375, 10HZ CLOCK

The Series One Junior PC has a special function reference that continuously
provides a pulse every tenth of a second. The following two examples use tha
function of this reference (10 Hz Internal Coil 375) to create a cumulative timerand a
time of day clock.

EXAMPLE 1 — CUMULATIVE TIMER

In this example, when reference 01 is on, time (in tenths of a second) would be
accurnulated by counter B00. If the time to be measured Is anticipated to be larger
than 999.9 seconds, cascading another counter will increase the range to
9,399,899.9 seconds. This technique allows you to measure the duration of an
intarmittent event that would otherwise reset the standard timer when changing
siate.

m 3756
O —F——F——— v — () sm o1
600 AND 375
02 STR 02
| CNT 600
9999

Figure 8.8 CUMULATIVE TIMER
EXAMPLE 2 — TIME OF DAY CLOCK

in this example, the 10HZ clock (Internal Coil 375) is used o program a time of day
clock with reset capabilities, This is a 24-hour time clock, with the time lormat being
XX:YY, whare XX = hours (0-23) and YY = minutes (0-53). The 10HZ clock
provides the 0.1 second pulse 10 counter 603 which In tumn produces one pulse
every second. The remaining three counters, 600, 601 and 602 keep track of
seconds, minutes and hours that have elapsed. If power goes off and the clock
needs resetting, the combined use of a 3 position switch and a pushbutton, as
shown in Figure 8.10, will allow you to set the cormrect lime. The lower portion of
Figure 8,10 is the ladder logic which resets the clock. An 'O Simulator module,
ICE10MDL124, could also ba used and programmed to reset the clock).
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10H7 t:Lm:u:
375 @ STR 375
—i H/r_ AND NOT |
cET STR CNT 603
CNT 603 % CNT 603
— — 10
SECONDS
(2) onT 603 (z) SR CNT 603
—] | I OR 160
STR CNT 600
160 CNT 600
CNT
—1 Eho 60
60
CNT 600
MINUTES
@ CNT 600 160 @ STR CNT 600
— ! I OR 161
AND NOT 160
6l STR CNT &0I
— &l CNT 60l
&0 &0
CNT 601
HOURS
CNT 601 161 @ STR CNT 60l
—] I OR 162
AND NOT 161
62 STR CNT 602
] & CNT 602
24 24
CNT 602

Figure 89 SAMPLE 24 HOUR TIME GLOCK LOGIC
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(03)
HR SEC  CHANGE
(0% 1021 ({21}
THREE O__
;ELEEE!F%DI‘? 1 [ PUSHBUTTON
SWITCH

#* DENOTES 1/0 REFERENCE

LADDER LOGIC
® o Teos  2HICLOCK  Teos  (B) STROI

AND NOT 1604
——# O— e

0.5 0.5

® 02  Tco4 INCREMENT SEC. 160 ®) stro02

—— O— ot

@ 03 1604  INCREMENT MIN. 16! @ STR 03

[ AND TEO4
l [

ouT 16l
04 TEoa  INCREMENTHR. |52 (8) SIH 04

=~ O— ot

Figure 5.10  TIME CLOCK RESETTING

i

To resel the time, use the lollowing procedure.
1. Seiect hours, minutes or seconds with the 3 position selector switch,

2. Monitor the appropriate counter,

CNT 600; Seconds

CNT 601: Minutes

CNT 602; Hours

Keystroke sequence 15 SHF, BXX, MON

4, Depress the change bution until the proper value (time) Is displayed un lhe
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APPLICATION 7 — START/STOP CIRCUIT
A simple but informative application for the Fast Response module is the Start'Stap

circuit, In this axample, Output 4 is in the Fast Response mode and is controlled by
Inputs 0 and No. 1. The timing diagram shows wors! case response limes.

o1 04

._lml_._.r——‘H'—_(}——- START/STOP CIRCUIT
—

05
}/l; O K4 W FAST RESPONSE MODE

Figure 8.11 FAST RESPONSE START/STOP LOGIC

'O REFERENCE DEFINITION
oo Enable oufput, X4 in fast response mode
o1 Disable output X4 in fast response mode
o4 Output X4 tied to fiald device being controlled
05 Mode sclect for output X4

DISABLED: manual mode
CEMNABLED: fast response mode

200 Dummy contact to put output X4 in fast response mode
INPLIT N 0 j l
HHFUT G O | 1
S | E -
TIME
T T T T T T T T T f ==
o 2 a & g 1w 12 1 18 18 ez
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APPLICATION 8 — USING AND-STR, OR-5TH INSTRUCTIONS

The Senes One Junior, Series One and Seres Three PLs solve rungs of ladder
logic. that includes groups of contacts in senes or parallel, through he use of a push
down stack. The push down stack has eight storage locations where an ON or OFF
{1 or 0) condition is stored, as shown in Figure 8.13.

PLISH DOWN STACK
ON (1] LOCATION NLIMBER 1
on (1) LOCATION NUMBER 2
OFF (0} LOCATION NUMBER 3
ON (1) LOCATION NUMBER 4
OFF (0] LOCATION MUMBER 5
OFF (0) LOCATION MUMBER &
ON (1) LOCATION NUMBER 7
OFF 10 LOCATION NUMBEH B

Figure 813 PUSH DOWN STACK STORAGE LOCATIONS

DESCRIPTION OF OPERATION

There are four basic rules which govern operation of the stack (refer 1o Examples 1

and 2).

Rule Number 1

A 3TR X instruction pushes the contents of each posilion in the stack down one
location. The contents of location number 1 is pushed down to location number 2,
the contents of location number 2 is pushed down 10 location number 3 etc. The
logical status of reference X is then moved into location numier 1 of the stack.



PLC ProTech Ltd. sales@plcprotech.com - +86 180 4631 7198
About Us - Contact - All Products - Request a quote

GEK-30503 Applications B8-14

Rule Number 2
The AND ¥ or OR Y instruction logically ANDs or ORs the status of reference v

(ON/OFF) with the ON/OFF status of location number 1 in the stack, and writes the
resull back into location number 1.

Table 8.1 AND ¥ and OR ¥ 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 HUMBER 1
OFF OFF OFF
ON OFF ON
OFF ON ON
all Ok ik

Rule Mumber 3

The AND STRor OR STH instruction logically ANDs or ORs location number 1 in the
stack with lacation number 2 and writes the result into location number 1. In other
wnrds 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 location.

Rule Number 4

An OUT Y instruction sets Y 1o reflect the status of location number 1 in the stack. If
the status of location number 115 on (1), output Y will be turned on. If the status of
nositinn 1 is OFF (0} output Y will be tumed OFF.
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APPENDIX A
GLOSSARY OF TERMS

Address — A senes ol decimal numbers trom 0 1o 700 in the Senes One Junior,
assigned to specific program memory locations and usad to access those localions.

AML — An gperation thal places two comtacts or groups of contacts in senes. Both
control the resultant status,

BCU (Binary Coded Decimal) — A 4-bil system in which individual decimal digits (0
through 8) are represented by 4-bil binary numerals; e.q., the number 43 is
represented by 0100(4) 0011(3) in the BCD notation.

Bit — 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/Mo, etc). Data thal requires more than two states (e.g. numerical values
000-999) will require multiple bits.

CMOS — A read/write memory that requires a battery in order to retain its content
upon loss of power,

CPU {Central Processing Unit) — The central device or controller that interprets
user instructions, makes decisions and executes the functions based on a stored
program. This program specifies actions to be taken to all possible inputs.

Counter — A function within the PC that records evenis based upon the On/Oiff
transition of a signal. A coil associated with the counter is energized at a user
determined presel value.

Field Devices — User supplied devices typically providing information to the PC
{Inputs: pushbutton, limit switches, relay contacts, etc.) or performing PC tasks
{Outpuls: motor starters, solenoids, indicator lights, etc.).

Group — A series of eight consecutive 'O points, internal coils, etc.

Inputs — A signal, typically ON or OFF, that provides information to the PC.

'O (Input/'CQutput) — That portion of the PC to which field devices are connected.
Isolates the CPU from electrical noise.

'O Scan — A method by which the CPU monitors all inputs and controls all outputs
within a prescribed time.

K. — An abbreviation for kilo or exactly 1024 in the world of computers. Usually
ralated to 1024 words of memory,

Ladder Diagram — A represeniation of confrol logic relay systems. The user
programmed logic is expressed in relay equivalent symbology.

Lalch— A PC operation that causes a coil to stay on and remain on even if power or
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Logic — A fixed set of responses (outputs) to various external conditions (inputs). All
possible situations for both synchronous and nan-synchronous activity must be
specified by the user. Also referred to as the program

Memary — A physical place to store Information such as programs and/or data.
Microsecond (ps) — One millionth of a second. 1 = 10°® or 0.000001 second.
Millisecond (ms) — One thousandth of a second. 1 = 107 or 0.001 second.

Modules — A replaceable electronic subassembly usually plugged in and secured
in place but easily removable in case of fault or syslem redesign.

Moise — Undesirable electrical disturbances to normal signals generally of high
frequency content,

Non-Retentive Coll — A coll that will go off when power is removed.

Optical Isolation — Use of a solid state device to isolale the user input and outpul
devices from imernal circuitry of an 'O module and the CPLL.

DR — An operation that places twe contacts or groups of contacts in parallel. Either
can control the resultant status.

Cutputs — A signal typically ON or OFF, originating from the PG wilh user supplied
power, that controls external devices based upon commands from the CPLL

PC — See Programmable Controller.

Peripheral Equipment — External units that can communicate with a PC; eg.,
cassette tape recorder, printer or PROM writer.

Preset — A numarical value specified in a function which establishes a limit for a
counter or timer. A coil will energize when this value is reached.

Program — A saquence of functions entered into a Programmable Controller to be
executed by the CPU for the purpose of controlling a machine or process.

Programmable Controller — A solid-state industrial control device which recelves
inputs from user supphad control devices such as swilches and sensors, imple-
ments them in a precise pattern determined by ladder diagram based programs
stored in the user memary, and provides outputs for control of user supplied devices
such as relays and motor starters.

Programmer — A device for entry, examination and alteration of the PC's memory
including logic and storage areas.

PROM — A read only memaory that requires a special method of loading and s
retentive upon power loss.
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RAM — An acronym for Random Access Memory. A solid-state memory that allows
individual bits o be siored and accessed. This type of memory is volatile; that is,
stored dald is bost under no power conditions, thenefore a battery backup is required.
Read — To have data entered into a PC from a peripheral unit,

Reference — A number used in a pragram that tells the CPU where data is coming
from or where to ransfer the data.

Retentive Coil — A coil that will remain in its last state, even though power has been
remnoved.

Rung — A sequence or grouping of PC functions that control one coll. One or more
rungs form a ladder diagram.

Scan — The technique of examining or solving all logic steps specified by the
program in a sequential order from the first step to the last.

Thumbwheel Switch — A rotating numeric switch which can be used for inputting
numeric data 0 a PC.

Unlatch — A PC function that causes an outpul previously turned on by a latch
Tunclion W wrm ofl no malter how briefly the function is enabled.

Word — A measurement of memory. In the Series One Junior, one word i3 equal 1o
16 bits.

Wiite — To oulput or transfer data from the PC to a peripheral unit.
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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 o
replace 4 o 100 relays and any combination of up to 64 timers, counters, and
sequencers. Its small mounting area of 54 square inches (348 aq. em) allows 32 'O
in 1he same space as four 4 pole relays. |t is expandable from 4 to 112 1/0 points in
groups of 4, B, or 16 circuils. Either CMOS RAM with ballery back-up or EPROM
memaory can be selected for program storage and is available with 700 words
{CGMODS), expandable to 1724 words (CMOS or EPROM),

Modular plug-in construction allows any module lo 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 caried to the PC as needed. The hand-held programmer also aliows
maonitoring of logic. timer and counter values and 10 paints.

The second mathod of programming the Series One is with the LCD Portable
Programmaer which alzo allows ladder diagram programming. The Porable Pro-
grammear uges a liquid crystal digplay (LCDO) sereen so that the ladder logic rungs
may be displayed as they are entered. The program can be documentad using a
standard parallel or Centronics compatible printer,

The third method of programming the Series One PC is with a Workmaster ®
Industrial computer using Logicmaster™ 1 application software. Programming with
Logicmaster sofllware allows entering and editing programs, printing those pro-
grams, and annotating programs. Annotation can include nicknames and names for
program elemeants, labels for colis and explanation of program rungs or SEgments,

Table B.1 SERIES ONE CAPABILITIES

/O Points 112 total
Internal Coils 144 total
Mon-Retentive 112
Retentive Coils 28
Initial Reset 1
0.1 Second Clock 1
Digable All Quiputs 1
Back-Up Rattery Status 1
Shift Registers 128 steps
Timar/Countars 84 (1)
Sequencers €4 (1000 steps)

(1), Maximum fotal number of Timera and Counters or a combination of
Timers and Counters.
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SERIES ONE I'O MODULES

Folowing is a list of 1'0 modules that are availahle for the Series One family and can
he used with any af thnse PCs including Saries One Junior, Series One and Series
One Plus.

Table B.2 SERIES OME 'O MODULES

MODULE NAME I'Q POINTS

24 V dc Sink Input i
24 V dc Sink Input 16
24 V dc Sink Load Input 16
24 V ac/dc Source Input
24 V acidc Source Inpul
115V ac Input

115 Y ac Isoiated AC Input
115 WV ac input (UL)

230 V ac Input

Analog Input

24 V dc Sink Output

24 V de Sink Qutput

24 dc, 2 A, Sink Qutput

24 V de, 2 A, Sink/Source Outpul
24 V dc Source Output

24 V de Source Output

24 V de Input'Output

24 V dc Input/Relay Oulput
115230 V ac Output

115/230 ¥ ac lsolated Output
115V ac Output (LIL)

Relay Output

Ralay Output

Relay Cutput (UL}

Analog Output 2 Channals

-
e o oo

Channels

i
;i@ & &5 4 00 h B

i
B e

-
nom e e

Fasi Response 10 4/0
High Speed Counter (1)

Thumbwhee! Interface (1, 3)
O Simulator a8
Timer Gounter Setpoint Unit (2, 3)

(1). Gannol be used with Series One Jumor,

(2), Cannul be used wilth Sedes One.

i3). Use one or the other in 2 Series One Plus, both cannot be used at the
same fimea.
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SERIES OME™ PLUS PROGRAMMABLE CONTROLLER

The Series One Plus programmable controller offers all of the features and functions
of the Series One programmable controller, plus several enhancemants. These
enhancements include more YO, an expanded instruction sel, accelerated data
communications, full analog /O capability, 16-bit data registers and password
prolection,

The total number of 'O points available with a Series One Plus Is 168, The
instruction setl includes data operations, which are similar o the Series Three
instructions, in addition o all ot the tfunctions of the Senes One. The data operations
include data moves, logical operations, conversion, external fault diagnosis, and
rmath functions.

Data communications, through the optional Communications Control Module, is
faster than with a Series One PC. This reduces program upload/download time and
access time to 'C register and timer and counter data. The data registers allow data
storage for manipulation with data instructions. Timer and Counter presets can also
he stored in the registers for use as required

The Series One Plus can be pregrammed using the hand-held programmer or with
tha LCD Portable Programmar. Programming with the Workmaster Industrial com-
puter is a future option with this PC.

A unique 4-digit password may be entered by the user, which gives the capability of
preventing unauthorized users or inadvertent access to the user program. Most
functions are disabled when a password is in effect. To gain access to all pro-
grammer functions, when a password is invoked, a log on/oll sequence must be
entered.

Table B.3 SERIES ONE PLUS CAPABILITIES

I'D Points 168 total
Internal Coils 144 total
Non-Retentive 12
Retentive Caoils 28
Initial Resel 1
0.1 Second Clock 1
Disable All Outputs 1
Back-Lip Battery Status 1
Shift Registers 128 steps
Timer/Counters &4 (1)
Sequencers 64 {1000 steps)
Data Registers &4 (16-bit)

{1). Maximum total number of Timers and Counters or a combination of
Timers and Countens,
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SERIES THREE™ PROGRAMMABLE CONTROLLER

The Seres Three PC is the next larger programmable controller, relative to the
physical size of the Series One PC. It provides a compact controller capable of
handling applications in the 16 to 400 1’0 range. It offers many of the same
outstanding features as the Series One and Series One Plus, such as compact size,
CMOS or PROM memory, hand-held programmer, programming with the LCD
portable programmer or programming with the Workmaster industrial computer,
using Logicmaster 3 software. Improved capabilities include 4K user memory and
400 1/0 points. It also offers four function arithmetic, as does the Series One Plus. A
Series Thres PC can communicate |'0 information over a remate communications
link via a twisted-pair ar a fiber optic link. The following table lists specifications for
the Series Three PC

Table B4 SERIES THREE PC SPECIFICATIONS

Size for CPU and 128 110 189" » 103" = 63"
W= H = D) {(4BOmm = 262mm * 1589mm)

Funchons Relay, including Latches
Timers (1.0, 0.1 Sec)
Counters
Master Control Relay
Shift Registers
Add, Subtract, Compare
Multiply, Divide
Data Moves
Subroutines
Scan Rale 20 msec for 2K words
40 msec for 4K words
Internal References 400 11O
64 Laiches
304 Imermal Coils
128 Shift Register Stages
128 Timer/Counters (4-digit)
Programmer Built-In with Keylock
Portable Programmer
Workmaster (Logicmaster 3)

AVAILABLE 'O TYPES

INPUT MODULES CIRCUITS OUTPUT MODULES CIRCUITS
115 V ac 16 115230V ac, 2 A 16
Isolated 115 V ac 8 Isolated 115/230 Vac. 2 A 8
24 V do Sink 16 24 Vdc (1 A) 16
24 V ac/dc Source 16 24 Vdc (2 A) 8
230 Vac 16 Relay 16
Analog 2 Analog 2

OTHER MODULES
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SERIES SIX"™ PROGRAMMABLE CONTROLLERS

The Series Six family of programmable controllers consists of three models: 60,
600, 6000. Each model also has internal register storage in varying sizes.
The family concept allows the use of common features between models. 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 programming and running many available programs tailored
for industrial applications, the same |0 structure; including modules, racks and
cables, most of the same CPLU modules, transportable programs from one modal or
size to another (upward or downward compatibility) and the same options.

Table B.5 SERIES SIX CPU CAPACITIES

LOGIC VO CAPACITY | REGISTER
MODEL | MEMORY | INPUTS | OUTPUTS | STORAGE
60 2K 256 256 256
60 4K 1000 1000 1024
800 1 1000 1000 1024
600 8K 1000 1000 8192
6000 32K 2000 2000 8192

Programming Series Six PCs

Programs are entered with the Workmaster Indusirial computer, using the Logic-
Master™ 6 software package, or with the Program Developmenl Terminal. The
Workmasterhas a 9" CRT display, a full-travel keyboard, integral 312" diskelle drive,
and full off-line/stand alone programming. The programming functions are available
in 3 versions, Basic, Advanced and Expanded, with @ach successive version
otering more capability. The Basic programming function set is basically a relay
ladder diagram language consisting of relay ladder logic (N.O. and N.C. contacts,
counters, timars, one-shots and lalches). Additional features in the Basic group
include Arithmetic (add, subtract, and compare), data moves, binary and BCD
conversion, a8 Master Control Relay function and communication requesis. The
Advanced Mnemonic group includes the following functions:

Data Moves (Left 8, Right 8, Block)

Signed Arithmetic (Double Precision Add and Subtract, Extended Add and
Subtract, Multiply, Divide and Greater Than)

Tahle Moves (Table-To-Destination, Source-To-Table, Move Table and
Move Table Extanded)

List (Add-To-Top, Remove-From-Botlom, Remove-From-Top and Sart)
Matrix (AND, OR, Exclusive OR, Invert and Compare)

Bit Matrix (Bit Set, Bit Clear, Shift Right, Shift Left)

Control (Do Subrouting, Retum, Suspend 110, Do 10 and Status)

The Advanced functions also add an additional Table Move instruction, Move Table
Ex, which has the ability to address all 8192 registers in an advanced model 600 ora
mode! 6000. The enhanced functions available with the Expanded function se1 are
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1’0 Modules for Series Six PCs
1’0 modules available for the Series Six PCs include the following:

115/230 V ac'de, Inputs and Oulputs

115/230 V ac isolated Inputs and Outputs

12 V ac/de Inputs

24-48 V ac/dc Inputs

12, 24, 48 V de Sink and Source Outputs

120 WV de Outputs

High Density Inputs (32 Inputs)

High Density Cutputs (32 Outputs)

Aeed Relay Outputs

Analog Inputs and Outpuls

Thermocouple Inputs

Interrupt Inputs

Axis Positioning, Type 1 and Type 2

High Speed CGounter

ASCI BASIC module, 12K or 20K versions

1/0 Receiver and Transmitter for operation up to 2000 feet (600 meters).
Fiemote 1/Q Driver and Receiver for cable operation up to 10,000 feet (3 Km)
or unlimited distance over a modem link,

OPTIONAL ITEMS

Optional items for use with a Series Six PC include a Redundant Processor Uinit
(RPU), Communications Control Modules, an Operator Interface Unit {QIU}), color
and amber Operator Interface Terminals (OIT), ProLoop™ process controllers, and
various software packages for use with the Workmastar information center. Soft-
ware packages include VuMaster'™, FactoryMaster™, and ProcessMaster™, Ad-
ditional software packages will be available in the future.

The RPU acts as a switch 1o transfer control from one Series Six CPU or /0 chain to
a standby in the event that a failure occurs in the first. This provides a method of
minimizing downtime in the evant of a failure in the PC system.

The Type 2 Communications Control Module (CCM) provides 2 independent poris
(RS-232C. RS-422, or 20 mA) for slave communications with computers or similar
intelligent devices. The Type 2 CCM also has the added function of originating
communicalions to other Seres Six CPUs, computers, or other similar intelligent
devices from the user's ladder diagram program. The Type 3 CCM also provides 2
ports, and the protocol required for interfacing to selected process control systems.

Tha OIU is a hand-held micro-terminal that allows an operator to monitor or modify
the register cantents and 1/O states of a Series Six CPU. The OIU communicates
with a CPU through the Communications Control module (Type 2).

The OIT connects to the Series Six through an ASCIVBASIC module and provides
CRT background screens for the display of status from the CPU. User configuration
of the screens allows tailoring the screens to fit the application.
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The ProLoop process controliers are a group of analoy controllers thal can operate
independent of, bul be supsrvised by & Series Six PG,

SERIES SIX™ PLUS PROGRAMMABLE CONTROLLER

The Series Six Plus PC, an extension of the Series Six family, is a new cost effective
programmable controller that can be easily expanded o cover a wide vanaty of
applications. The Series Six Plus PC offers in one rack, more compatability than the
Series Six family of programmable controllers, which includes models 80, 800 and
6000.

A Combined Memory module, including internal memory, up to 32K words of user
memory and up to 16K of register memaory, is available in six different configurations
as shown balow.

Table B8 SERIES SIX PLUS COMBINED MEMORY CONFIGURATIONS

Total Memory User Memory | Register Memory
5K 4K 1K
12K 4K 8K
16K aK 8K
24K 16K &K
32K 16K 16K
48K 32K 16k

I'he Series Sk Flus PC can be configured o have up 1o 16K Inpuls and 16K
Outputs, Instruction sets for programming are availabie in 3 versions; Basic,
Advanced and Expanded. The Expanded function set has all of the functions of the
Basic and Advanced function sets, plus several new instructions and enhance-
ments which include:

® Refarence range expanded for 16K 11O
® Enhanced DO /O and STATUS instructions
& New WINDOW function
® Floating Point functions, including:
Add, subtract, multiply, divide, graater than
Integer to floating point
Floating point 1o integer

The Series Six Plus PG also includes enhanced GENIUS™ 1O diagnaostics. The
CPU rack, which contains all required CPU modules, has 6 slots available for 110
modules. This allows a CPU rack to contain up 1o 132 1'0 points using High Density
modules.

The Serles Six Plus PC is compatible with all existing Series Six 'O modules,
peripherals and software packages. Programs are entered with the Workmaster ®
Industrial computer, Using Logicmastar ™ & software, as with the other modais of the
Series Six tamily ot PCs.
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description of operation 8-13

Auxiliary port, see tape port 2-6

Back-up battery location 7-6

Basic unit field wiring B-1

Battery compartment access cover 2-5

Bleeder resistor calculahion 6-11

Bleeder resistor, typical connection 6-15

CCM2, see communications control module 2-12

CPU operating principles 5-3

CPU scanning 5-3

CPU scanning, illustration of 5-4

CPU 1-5

Cable, expansion 241

Catalog Numbers 2-2

Catalog numbers, table of 6-4

Chapter 1, introduction 1-1

Chapter 2, physical equipment 2-1

Chapter 3, installation 341

Chapter 4, operation 4-1

Chapter 5, programming 51

Chapter 6, 'O capabiliies 6-1

Chapter 7, maintenance 7-1

Chapter B, applications 81
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Communicating with other devices
Communications cantrol module
Component replacement
Connector, front panel
ggﬂnzar reiiar{anoas "
niers, IC 2K
Counters, Iggic ra::TLTiTrgmenis
Counters, programming of
Data communications unit
Delete one logic element
Developing the program
Disabling oulpuls
Display a specific addrass
Editing keys, use of
Entering a rung with parallel contacts
Entering a rung with series contacts
Entering a simple timer rung
Equipment configuration, physical
Error code definitions
Error codes, program
Expansion cable
Expansion rack
grounding
heat dissipation
module insertion
module removal
mounting considerations
terminal strip
Expansion units, instaliation of
Expanslon reguirements, 110
Exlended timers and counlers, example of
Extender cable, programmer
Extender cable, pull tab
Fast Response 0 module
Output logic, manual mode
Output logic, fast response mode
logic diagram, functional
maximum curment vs load type
moda selaction
module reference/logic symbol definition
sample inpul circuit
sample output circuit
specifications
fruth table for fast response mode
wiring
Figld wiring terminals
boltom terminals
clrecuit annotation
iop terminals
plastic cover
removable paper inserts
Field wiring to I'O modules
Field wiring to basic units
Flat ribbon cable, programmer
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OFF
OM
Front and side panel fealures
26 pin connector
battery compartment access cover
/O status display
field wiring lerminals
status indicator lights
BATT
CPU
PWH
RUN
PROM socket
Function of 1O circuilry
Fuse list
Fusing information

General specifications, Series One Junior

Glossary of terms
Hard-copy printout )
High speed countar, built-in
count pulses, circuit 15
count enable input
operation
programming
program exampile
pulse reset, circuit 16
raferance
resel input
timing chart _
How to begin programming
/O Simulator module
faceplate
specifications
1'0 eireuitry, function o
/0 expansion module faceplate
/0 expansion rack references
I/Q expansion requirements
(O field wiring, Instructions
'O figld wiring, wire size
10 imterface cable wiring list
1'0 module placement in racks
110 module replacemant procedure
110 reference, forcing
'O referances
IO references par slot location
1'0) status display
ICE0CBL1YY
IC609CBL192
1CE09CBL193
ICBOIEXP101
ICBD9EXP110
ICG09EXP120
ICGO9EXP121
ICE085JR100
ICa0a5JR101
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GEK-90503 Index -6
ICB095JR114 2-2, B-13
IC6095.JR 120 2.2 617
ICB095JR121 2-2, B-21
ICB095JR124 22, B6-17
IC610ACC100 2-2
ICG10ACC150 2-2
IC610ACC151 22
IC610CBL100 2-2
IC610CEBL102 2-2, 27
ICG10CBL152 4-2
ICE10CCM100 2-2
ICE10CCM109 2-2, 2-8
ICE10CHS110 2-2, 2-8
ICE10CHS111 6-89
ICE10CHS114 2-2, 2-8
ICE10CHS120 2-2, 2-8
ICE10CHS 124 2-2, 2-8
ICG10PER151 2-2
ICE10PER154 2-2
ICE10PRG100 2-2, 3-8
ICE10PRG190 2-2. 39
Insert one logic element 4-15
Installation instructions 33
Installation of programmer 3-8
Installation, programmer cable 39
Installation specifications 31
Series One Junior 31
Expansion Rack 32
Internal functions 1-3
counters 1-3
internal coils 1-3
non-retentive 1-3
retentive 1-3
SBOUENCErS 1-3
shift registers 1-3
timers 1-3
Ladder diagram format 5-6
Latches 515
Lithium battery 1-6
Lithiurm battery location 7-6
Logic display, description of 4-3
Logic keys, use of 4-3
Master control relay description 5-16
multiple function 517
programming of 517
sample logic 517, 5-1B
Memaory 1-2
CMOS RAM 1-2. 16
EPROM 1-2, 1-6
Monitor GPU logic 4-13
Monitor 'O status 4-16
Maonitor counter status 4-17

Monitor timer staius d4-16
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Mator starter reday logic 510, 511
Mounting an expansion rack 33
Mounting dimensions 3.2
basic unit 3-2
EXpAaNSion racks 2-3
Mounting the basic unil 3-3
MNon-volalile slurage 2-13
Normally closed inpul descriplion 5-12
Qctlal based numbers 5-1
Uperaton sequences, table of 4-12, 4-13
Operation with penpheral devices 4-19
Cutput disabler coil, 376 =18, 5-19
effect of =19
sample logic 5-19
PROM socket 2-5
PROM orientation into socket 2-5
PROM writer unit 1-3, 2413, 4-34
PROM writer unit features
BLANK pushbutton/LED 4-35
CMPR pushbutton/LED 4-36
CPU LED 4-35
ERR pushbutton/LED 4-38
PROM to RAM sequence 4-36
PWR LED 4-35
WRITE pushbutton/LED 4-35
external power supply connector 4-37
power supply select swilch 4-37
write sequence 4-36
PROM writer unit operation 4-36
PROM writer unit, illustration of 4-34
Pansl depth 2-11
Paraliel logic, illustration of 4.4
Peripheral device, operation of 419
Power connections 3-5
Expansion rack 3-5
Series One Junior 3-5
Power flow, concept of 5-6
Power supply limilations for expansion racks 3-10
Printer interface unit 1-3, 212, 4-23
Printer interface unit, hardware desc. 4-24
Printer interface unit, hardware features 4-25
B0/132 column selection switch 4-26
CPU LED 4.25
Cross reference printout 4-28
Error message printing, ladder diagram 4-27
Error message printing, boolean listing 4-28
FORM pushbutton/LED 4-25
Outputs used table 4-28
PRANT pushbutton/LED 4-25
PROD pushbutton/LED 4-25
PWR LED 4.25
STOP pushbutton/LED 4-25

evnandad orint format 4-99
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power supply select switch
powear-up seguence
printoutl annotation explanation
selection of printout format
saelection of type of PC
start printer operation
user program transfer from PC
Printer interface unit, illustration of
Printer interface unit, operation of
Sample printout, boolean
Sample printout, ladder diagram
Sample printout, outputs used table
Printer requirements
Printout, hard-copy
Program checking
Program development
Frogram error codes
Programmabie controller
advantages
block diagram, general
central processor unil
concepls
history of
programmer
series One Junior
terminclogy
Programmer
cable, installation
extender cable
Programmer features
Address/'data display
Editing kays
CLR
DEL
ENT
INS
MNXT
PRV 4-6
SCH 4-6
SHF 4.5
Logic display 4.3
ADR LED 4-3
SHF LED 4-3
Logic keys
AND
CNT
MCS
MCR
NOT
OR
ouT
RST
5TR
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SET
™R
Mode switch
Status display

BATT LED

CPU LED

CON/OFF LED

PWR LED

AUN LED
Programmer installation
Frogrammer mount assembiy _
Programmer mount assembly, instaliation of
Programmer operation, hand held
Programmer tape port
Programmer, illustration of
Programming AND-STR and OR-STR instructions
Programming a latched coil
Programming functions
Programming language
Programming references
Pull iab, extendar cable
RUM relay
Rack mount brackets
Reterance flexibility
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Referances, unlimited use of 5-8
Relay Output module, B Circuit 6-51
maximum current vs load type 6-51
sample output circuit 6-52
spacifications 6-51
wiring 6-52
Relay Output, w/Rem Term Board 6-104
Replacement of components 7-3
basic unit 7-3
axpansion rack 7-5
expansion rack 'O modules 7-4
internal fuses 7-8
lithium battery 7-5
Retentive coils as lalches 5-15
Routing of field wiring 21
Rung with series contacts 5-8
Search CPU logic 4-13
Sequencers 5-28
example of 5-28
illustration of operation 5-28
logic example 5-30
Series One Jurior catalog numbers 2-2
ACCessornes 2-2
basic units g-2
expansion 'O modules 2-2
'O expansion racks 2.2
|'D expansion cables 22
'O expansion units 2.2
pmgrimmat y ; 33



PLC ProTech Ltd. sales{@plcprotech.com - +86 180 4631 7198

About Us - Contact - All Products -

GEK-80503 Index

Request a quote

Series One Junior programmming
Series and parallel groups of logic
Series logic, illustration of
Shift registers

example of

operation

references

sample logic

typical
Shifted functions

CHECHK

MON

READ

WRITE
Side panel conneclor
Socket, PROM
Special purpose coils
Specilicalions, general
Specifications, installation
Specifications, printer interface unit
Starting your program
Stalus display, description of
Status indicator lights

DIAG

PWR
Support devices
Tape port, programmer
Tape recorder operation

loading a program

recording a program

varifying a program
Terminclogy, PC
Timer/Counter Setpoint Unit

raferences

remote mounting

specifications
Timer and counter axtended range, example of
Timer and counter functional description
Timer and counter range, extending of
Timer references
Timer, logic example
Timers, logic requirements
Timers, programming of
Troubleshooting aids
Troubleshooting indicators, location of
Troubleshooting procedure, basic
Troubleshooting procedure, general
Typical 1'0 module, illustration of
Typical I'0 module, terminal arrangement
UL hsted products

5-slot rack

115 W ac Input module
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115 VW aec Output module -84
Relay Output module 6-82

Units of load 3-10, 3-11
supplied by rack 311
used by 'O modules 3-11

Use of internal colls 51

Use of special purpose coils 5-2
373, set retention coils 51
374, first scan rasel 5-1
375, 0.1 second clock 5-1
376, disable all outputs 5-1
377, battery status 5-1

Volatile memary 1-6

Volume conlrol range setting 4-21

Waichdog timer 5-3
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