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Preface

© Omron, 1988

“The Omron €500 PC offers an effective way to automate many types of
processes such as manufacturing, assembly, and packaging, to save time and
money. The PC is fully equipped with facilities such as pragramming instruc-
tions and data areas, to control these processes directly, $r remotely, Distrib-
uted control systems can be designed to aliow centralized| maoniloring and
supervision of several separale controlled systems. Monitering and supervis-
ing can also be done through a host computer, connecting the controlled
system to the data bank. Thus, it is possible to to have adjustments in system
operation made automaticaily to compensate for requirem'ent changes.

This manual describes the characteristics and abilities of the PC, as well as
the aspects of operaticn and preparation that demand aliention. Before _
atlempting to operate the PC, thoroughly familiarize yourself with the informa-
tion contained herein.

All rights resarved. No part of this publication may ba reproducaed, stored in a retrieval
systam, or transmitted in any form or by any means, machanical, electronic, photo-
copying, or otherwise, without the prior writtan parmizsion of Omran.

No patent liability is assumaed with respect to the uss of the information contained
harein. Moreovar, because Omron is ¢constantly striving to imprava its high-quality
products, tha information containad in this manual is subject to changa without natice.
Evary precaution has baen takan in the praparation of this manual.

Navartheless, Omron assumes no responsibility for arrars of amissions. Neither is any
liabifity assumead for damages resulting from the use of the information contained in this
publication.



Corrections Insert

Manual: SYSMAC Programmable Controller C500 Operation Manual
Catalog No.: w131-E1-1

Corrected Catalog No.: W131-E1-1A

Date: April 1995

This corrections insert lists corrections made to this manual since it was printed. Only corrections
that affect the proper and efficient operation of the device are listed: minor changes, such as
those in spelling and syntax, have been omitted.

Please mark your manuals so that the corrections are noted on the pages concerned, and then
securely add any required pages from the Corrections Insert to the rear of the manual.

» Page20
Add the following subsection.

1-1-1 Battery-free Operation

Operation without a battery is possible by placingthe usar:program and /O table
data on PROM. Note the following precautions before attempting battery-free
operation.

Data will be handled as described below when operating without a battery or with

a discharged battery.

s HR area, T/C area (present values), and DM area value will not be preserved
during power intertuptions,

» SR area data will not be stable during power interruptions.

To prevent problems that can oceur in the above data, write the followinginstruc-

tions into the beginning of the user program to clear the load-off control

(SR 8015) and the data retention flag (SR 6012).

Firal acan llag

g118 Address | Instruction Operand=z
i ‘ ANDW(34) 0000 | LD B115
MGFFE BoDt | TCMP(85)
80 #&6FFF
&0 60
60

Use the following procedure to write the PROM.

1,2,3... 1. Write the user program to a RAM Memory Unit.
2. Register the I/O table using the procedure on page 28.

3. Transferthe /O table using the procedure on page 33. You can specify dur-
ing the transfer procedure not to detect low battery voltage as an efror.

4 Transfer the contents of the RAM to PROM using a PROM writer.

» Pages 83 and 86
Add the following note.

Note HR, T/C, and DM area data is backed up during power ir;ltarruptions via the bat-
tery in the CPU. if this battery is missing or the voltage is low, HR, T/C, and DM

area data may be lost during power interruptions. |




Correction_s_ Insert: W131-E1-1A

= Page 184
Add the foliowing information.
' FAL numbers are recorded in memary as they occur. The contents of ths three
FAL numbers in memory is as follows:
1st FAL number;' First FAL numbet to be generated.
2nd FAL number: Smallest FAL number of all FAL numbers that have
been generated larger than the first FAL number.

3rd FAL number: Smallest FAL number of all FAL numbers that have .

beean generated smaller than the first FAL number.

» Page 189
Add the following note.

Note If the Intelligent I/0 Unit is busy when WRIT (87) is executed, execution will not
be carried out until the next scan when the Unit is not busy. Use a self-holding bit
to ensure that the execution condition for WRIT (87) remains ON until it is
executed.

+ Page 192 !
Add the following note.

Note Ifthe read data is not ready or the Intelligent I/O Unit is busy when READ (88) is

exacuted, execution will notbe carriad out until at least the next scan, Use a self-
holding bit to ensure that the execution condition for READ (839) remains ON until
~itis executed.

« Pages 222 and 223

Add the following error to the end of the table. All columns not given below are blank (—) in the table and have
been omitted hers.

Item

Error display

Main cause of error

Corrections

Contradictory made settings

MODE SETTING ERR

The Programming Consola
switch iz not set for the host
link when a Host Link Unit

Set the Programming
Console switch for the host
link and then input the

(3G2A5-LK101-(PEV1/ password,
LK201-EV1 iz sat to the '
host link mode, .
i
« Page 229 '
Add the following CPU Backplane Power Supply to the table.
Name Remarks . Model
CPU Backplane 24VDC Output: 7 Aat 5 VDG C500-PS213-E
Powsr Supply
* Page 237

Correct the model number of the Peripheral Interface Unit to C200H-IP006.
Delete all of the GPC models except for the 3G2C5-GPC0O3-E.

« Page 237 and 239

Add the following information on the most current Support Software (programming software).

The most current versions of the LSS are the C500-5F711-EV3 (2D 5" disks)
and the C500-85F312-EV3 (2HD 3.5" disks).

The most advanced Support Software offered by OMRON isl the SYSMAC Sup-
port Software (555; C500-ZL3AT-E, 2HD 3.5 disks). The S35 runs on an
IBM PC/AT or compatible and supports both C-seres F'Csi and CVM1 PC.

LSS

555
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SECTION 1

Introduction to Programming

] ircuits: This chapter introduces the major steps involved in programming. if you are
The Roots of PC ic  confident with relay ladder diagrams, you may skip over 1-3 Basic Program-

ming Instructions and 1-4 Programming Technigues.

If you're an old hand at relay-based controt systems, %u'll find a lot that's
famniliar in the way the Programmable Controller (PC) fworks. This is because
the circuits and internal logic of the PC take the place of the relays, timers,
counters, and other formerly discrete devices. The actual operation of the
machinery takes place as if those discrete devices ware still in place, but with
a great deal more flexibility and reliability. '

Even though there aren’t any actual discrete devices within the PC, the

symbols and other control concepts used to describe their operation are still
m used. These are the basis of the relay ladder diagram programming method.
This chapter has been written on the assumption that you are familiar with
relay ladder diagrams.

Relay Terml'nology vs, PC The terminology used throughout this manual is slightly different from relay

Terminology terminology, but the concepts are the same. Infact the data areas are even
named with relay terminology. Refer to Section 3 for details on the name and
purpose of each area.

The following shows the relationship between the relay terminoclogy you may
be used 1o and the PC terminology used for Omron PCs.

Ralay PC
’I. _ contact input
) coil oultput
ralay bit

In other words, the inputs and outpuls referred to in ragard to programming
are tha bits referred to in regard to data areas. This is lhe same as a relay coil
being an output, and the same relay’s contacts being inputs (switches) for
other devices. (Note that where the word "point™ occurs, it refers to an actual
point on a Unit attached to the PC.)




Basic Programming Steps SECTION 1-2

gas*%c rogrammin To create a PC control program, follow Lhese basic steps:
Steps
1. Determine what the controlled system must do and in what order.
2. Assign input and output devices to PC /O bits, That is, designate the
external devices thal will send signals to and receive signals from the PC.
3. Using relay ladder symbols, draw a diagram 1o reprasent the sequence of
required operations and their inter-relationships.
4. If a Programming Console is used, code the ladder symbals into a list of
mnemaenic inslruclions so that the pragram can be input 1o the CPU.
5. Transfar these written instructions to the CPU via the Programming Con-
sole, the GPC, FIT, or from a host compuler using LSS {Referto Appendlx
A for a briel explanation of these terms.)
6. Check for program errors.
7. Correct lhe errors by changing the program.
8. Execule the program and test it for execution errors.
9. Carrect the execution errors by changing the program.
" The remainder of Section 1 will focus on Steps 1 through 4 ,
lss‘%sling the Aszsessing the control task is, of course, a highly important part of settingup a
Control Task PC controlled system. The PC's flexibility allows a wide latitude in what
operations can be controlled, and in how they can be conlrolled.
To apply the PC to a control task, first determine the system requirements.
Input/Qutput The first thing that must be assessed is the number of input and cutput points
Requlrements that your system will require. This is done by identifying each device that is {o
send an‘input signal to the PC or which is to receive an output signal from the
PC. Each input or output point must then be assigned an /0 bit.
Keep in mind that the number of /0 bits available depends on the PC system
configuration. (See 3-2 QO and Internal Relay Area for more details.)
Sequence, Timing, Next, determing the sequence in which contrel operations are 1o ocour, and
and Helatlonshlp the relative liming of the operations. 1dentify the physical relalionships be-
Assessment tween the controlled devices as well as the kinds of responses that should

oceur betwean them.
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For instance, a photoelectric swilch might be funclionally tied to a motor by
way of a counter within the PC. When the PC receives an input from a switch,
it starts the motor. The PC stops the molor when the counter has received five
input signals fromn the photosalectric switch.

Each of the related tasks must be similarly determined, from the beginnng of
the controlled operation to the end.

Having made this assessment, you will be ready to go 19 step 2 of
programming—assigning the input/output devices to VO bits.

Input/Quptut ' The PC uses the ¢concept of /0 channels. An 17O channel consists of 16 bits.
Asslgnments
Thie four-digit number used to identify an VO bit, also known as the address of
the bit, can be broken down into two parls. The leftmost two digits identify the
channel, and the rightmost two digits identify the bit within the channel. See
the discussion on addressing conventions in 3-1 VO Assignments and Data
Areas.

Assigning Non-VO IR Blts Bits that are pot used to directly send or receive signals to or from external
devices function like the inlernal relays used in a relay contro! panel. They are
used as data process areas in controlling other bits, limers, and counters.
Assign these “internal relays” or work bits when you assign )/O bits during

Step 2.
m Asslgning Numbers to Identify timers and counters with a nurnber that ranges from 000 to 127,
Timers and Counters When assigning timer and counter numbers, be careful not 1o use the same

timer/counter number for another timer/counter. For exampls, there cannot be
a Timer 001 and a Counter 001.

When you're finished assigning the /0 bits, work bits, and limers/counters,
proceed to the next step - drawing the ladder diagram.
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1-2-2

Drawing the Ladder Diagram Once you have determined which devices are 1o be controlled, how they relate

1o each other, and the sequence (or timing) at which the controlled tasks must
take place, write a ladder diagram.

In the ladder diagram, use the four-digil addressas that you assigned to the I/
O bits and work bits, as well as the three-digit numbers you gave to the timers
and counters. You'll also use relay symbols such as the following.

——

Relay ladder term: normally open contact
PC term: (normally open) input

I (F 4 ‘
| n

Relay ladder term: normally closed contact
PC term: (normally closed) input

O

Relay ladder term: coil |
PC term: output

When you have finished writing your Ia;fde'r diagram, the'next step is to
encode the diagram into a language that the PC ¢an understand.

If you are using a Graphic Programming Console, LSS, or FIT (Sae Appendix @
A), you can directly program the PC in ladder diagram logic. However, if you

are using the Programming Console, you must convert the ladder diagram into
mnemenic code. Mnemenic code consists of addresses, instructions, and

data.

‘Addresses” in this context refer to program addresses - locations in the PC's

program memeory where instructions and data are stored. Instructions lell the

PC what to do using the operand dala that follows each instruction. Each in-

struction is a step in the program, and address numbers provide a way to

reference steps. .

When programming, the addresses will autematically be displayed and do not .
have to be set unless for some reason a different location is desired for the
program.

o
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For exampls, let's consider a mini-program that ANDs two inputs.

Here's the ladder diagram for this.

Address | Instruction| Data

| o0cs ovoe ooo0 | LD 0005
)

[ 0001 AND 0006

0002 ouT 0205

0003 | END (01) -

First, indicate the beginning of the program with LD. In our ladder diagram, the
bus bar represents LD. Thus, this instruction is always used when the logic
line starts from the bus bar. '

Because the first input in the AND circuit must be stored as the data for LD,
we writa this down in the "data” column on our sheet. In our example, this data
is 0005,

The next element of the ladder diagram is AND. The data for AND is the
number assigned to the second input, in this case 0006. On our sheet we
write this next to AND.

Next, we need OUT to output the result of the AND'd inputs in our circuit. We
write this instruction and designate the output to which we want this signal
sent. We've chosen this to be 0205 and have written Lhat as the next entry on
tha sheet. Any /O bit used with QUT must ¢correspond to an /O Unit mounted
to the PC.

Finally, we program END to 1ell the PC that the program is over.




Baale Pr@@wmmm@ Instrugtions -SECTION 1-3

1-3

Basic Programmin

Instructions
(LD, OUT, AND, OR, NOT,

and END)

LD and OUT

AND

OR

NOT

END

1-3-1

.......................... Address | Instructlon Data
H [ L ' ooo2 E

: =T @ 0000 LD 0000

] ™ : ; o5 0001 OR 0001

""""""""""" ! 0002 LD 0002

0003 ORNOT 0003

0004 AND LD _

Except for END, each of these indispensable instructions has a cormespanding
key on the Programming Console. To enter LD, OUT, AND, OR, or NOT,
simply press the appropriate key. END is programmed by pressing the FUN,
0, and 1 keys.

LD starts each logic line or block. When a logic line starts with an NO (nor-
mally open) input, use LD. Use QUT for outputs.

Thig is used o serially connect two or more inputs.
This is used to connect two or more inputs in parallel.

This inverts its input; often used to form an NC (normally closed) input or
output. NOT can be used with LD, OUT, AND, or OR.

{NOT ig also used when programming differentiated instructions. Refer to
Section 4-1-1.)

This indicates the end of the program. Il you forget to inciude END, the pro-
gram will not execute and the error message “ NO END INST” will be dis-
played on the LCD of the Programming Console.

AND 1D connects twe blocks in series. In other words, AND LD logically ANDs
two blocks, There is no limit to the number of blocks that can be connected
together in series with AND LDs.

(



Key Sequence

Basle Programming Instructions

The second LD is for the first input in the second block, The AND LD connects
these two blocks in series. There are two ways o connict blocks in series.

SEGTION 1-

T ——F (o)
Coding Method #1 Coding Method #2
Addrass | Instruction Data Address | Instruction Data
0000 LD 0000 0000 LD 0000
oo OR NOT 0001 0001 OR NOT 0001
o0oo02 LD NGT 0002 Qo2 LD NOT nooz2
0003 OR 0003 0003 OR 0003
0004 AND LD — o004 LD 0004
Q005 LD 0004 0005 CR 0005
0006 OR 0005
0007 AND LD — 0011 AND LD —_
0012 | AND LD —
0014 ouT 0500
0014 - QUT Q500

Using the first coding method, the number of AND LDs is unlimited. When

AND LDs are used as in method 2, though, the total number of the LD and LD-
m NOTs before the AND LDs must be eight or less. Therefore, if nine or more
are required, use the first coding method.




Key Sequence

Instructlons

SECTION 1-3

OR LD connects two blocks in parallel. in other wc;rds, QR LD logically ORs
two blocks. There is no limit to the number of blocks that can be connected
together in parallel with OR LDs, '

...................... Addraess | Instruction| Data

; 0000 Coot - -

: iy @ 0000 | LD 0000

:. PR T i I

H o3 Q001 AND NOT 0001

A PV i] =

E% USRI L SO ; 0002 D 0002
Q003 AND 0003
Q004 CR LD —_
0005 QuUT 0201

OR LD
B

The second LD is for the first input in the second block. The OR LD connects
these Iwo blocks in parallel. As in the case of AND LD, there are two ways for
this to be done.

Q'ﬁ"-' Uﬂ} [s170)
oaoh2 o0a3
T
Coding Method #1 Coding Method #2
Address Instructlﬁn Data Address | Instruction | Data
0000 LD 0000 06000 LD 0000
0007 | ANDNQT | 0001 0001 | ANDNOT | 0001 .
0002 | LDNOT 0002 " oooz | UDNOT 0002
0003 AND NOT | o003 0003 | ANDNOT ! 0002
0004 OR LD — 0004 LD 0004
0005 LD 0004 0005 AND 0005
0006 AND 0005 .
0007 ORLD - 0013 ORLD —
0014 ORLD —
0012 ouT 0501 .
0019 ouT 0501




Baslc lﬁ’r@grmmnm@ Instructions SECTION 1-3

Again, the same restriction applies as in the case of AND LD. Using the first
coding method, the number of OR LDs is unlimited, but when OR LDs are
used as in method 2, the total number of the LD and LD NOTSs before the OR
LDs must be eight or less. Therefore, if nine or more are required, use the first
coding method.




Pr@@rmmﬂwg Technlguss SECTION 1-4

1-4 A

Prggramming The number of inputs in series or parallel is unlimited. Therefore, use as many
Techniques inputs as required to configure a clear circuit, Note that any inputs on bridging

lines cannot be programmed and therefore must be eliminated.
The bridge circuit (1) shown below, for example, should be replaced with the
second circuit (2).

| oo ) 1)
——ITWF——
e

L_‘mm u:nl1___ . @)
== —T—
i —IF— |
-—-fmla———lmh— !

Since the number of times O bits, work bits, and timers/counters can be used
as inputs is not limited, use them as many times as required to simplify your
program. Often, complicated programs are the result of attempts to reduce the
number of times a bit is used as an input,

Signals always flow from the left bus bar to the right, and the program is
always scanned from the top to the bottom.

A logic line cannot start with an output, Use a normaily ON SR bit if it is neces-
sary lo have an output always ON,

@ s —G—@

10
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Each logic line starting from the left bus bar rust end with an QUT, a timer/
counter, or an instruction. The line cannot end with an input. Unlike the actual
circuit diagram, the right bus bar need not be written into the ladder diagram.

L ]L ]k

H o | 201
oot oo
it 1
1l
0ooo  CO0S

[ ™

— | atd

ASR(28)
LA 20

. Binge the timers/counters must be assigned numbers from a range of 000 to
127, a convenient way to make this assignment is to begin at one end of the
range for timers and the other end for counters. This helps to prevent use of
the same number for both a timer and a counter.

Timers/counters cannot directly produce an external cutput signal but must be
programmad to an output with QUT. '

i , The same bit number cannot be assigned as an output more than oncea.
However, an output bit can be later used as an input as many limes as de-
gired.

The program is executed from the first program address to the first END. This
feature can be used for test runs: divide the program into several blocks by
inserting ENDs, then execute the program on a blod'c—_by—block basis. When
m the first block has been checked for correct execution, delete the first END.

Conlinue this process until the program has been completely tested.

( 0000

0001 ' END

END

4 END :
\*) END

11




Programming Techniques SECTION 1-4
1-4-1
Program Qrganization

1000 1001

A ——iF r—n—[:m FHT—=)

0500

To organize the code for the circuil shown above
(1) Divide the circuit into small blocks ([a] o []).

(- #__._,“ \
T3¢ ———
: -
| 1000 1001 “m oboa
— o ®
— —— {]
o500
\.\ E /

(2) Program each block from top to bottoim, then from left 1o

right.
(3o oot [blyoon 1001 T
LD 000 LD 1000
AND 0001 AND 1001
(%) ®
(O [®)ocod  oo0s
— T
Of 0500 LD OO CD
4 AND 0005
}
(Pomz oo (M oo
;'n ootz
AND,NOT 000 I3 OR ooos
| 7\ I 1
!
—©
QUT 080

12
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Mnemonic Code Address | Instruction | Data
(a] 0000 LD 0000
0001 AND 0001
[b] 0002 LD 1000
0003 AND 1001
0004 OR LD -
e} | 0005 OR 0500
[d] 0008 AND 0002
0007 AND NOT | 0003
(] 0008 LD 0004
0009 AND 0005
[f] 0010 OR 0004
0011 AND LD -
0012 ouT 0500
Prectiaming Examues
(1) Parallel-Series Circult To program a parallel-series circuit, simply program the parallel circuit blocks

first, and then the series circuit blocks. In the following example, first program
black a, then biock b.

mguﬁ__nioy 0g2 oo Address | Instruction | Data
0200
o L 0000 LD 0000
Q%‘D‘D
11 oom AND 0001
| ] n ] goo2 OR 0200
Block I Dlack |
0003 AND o002
Q004 AND NOT 0003
0005 ouT 0200

13
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Series-Parallel Circuit

14

To program a series-parallel circuit, divide the circuit Into the series circuit ‘
blocks and paraliel circuit blocks. Program each block and then combine the
blocks into one circuit. In the following example, divide the circuit into blocks a
and b, and program each block, Then combine blocks a and b with AND LD.

|

| ox0 oo 0002 ooca Address | Instructlon | Data
I ! e @ 0000 LD 0000
il 0001 | ANONOT | 0001
°'ﬁ‘ 0002 Lp 0002
f— s — 2 0003 | AND 0003
0004 OR 0201 _
0oos . | OR 0004
0006 AND LD — ‘
0007 QUT | 0201

The parallel circuit block of the series-parallel circuit shown below can also be
divided into two branches. In this case, brogram block a, and then blocks b1
and b2 in this order, Then combine blocks b1 and b2 with 'DH LD. Finally,
combine block a and block b with AND LD.

p—it— Address Infstructinn Data
Mf____ﬁ_"ﬁa__ 0000 | LD NOT 0000
oos 22 0001 | AND 0001
! 0002 | LD 0002
| P | 0003 | AND NOT 0003 @
B ™ Bk ! 0004 | LDNOT 0004
0005 | AND 0202
0006 | ORLD —
0007 | AND LD —
0008 | ouT 0202




Programming Technlques § SECTION 13

Connecting Parallel To program two or more parallel circuit blocks in series, first divide the entire

Circuits in Series cireuil into the parallel circuit blocks. Then subdivide each parallel circuit block
into the individual blocks. Program each of the paralle! circuit blocks, and then
combine them in series.

In the foillowing example, program block a1, and then block a2. Then combine
both blocks with OR LD. In the same manner, program blocks b1 and b2, and
combine them. Finally, combine the two parallel circuit blocks with AND LD.

P—gl— —pi—] Addrass | Instruction | Data
EEmppynOls Sua—
wos 0007 000 001

a‘ﬁ? oﬁa Do | e 0002 LD NOT Q002
a1 P 0003 | AND 0003
Block { Brock { 0004 ORLD “—
0005 LD ooo4

0006 AND 0005

0007 LD Q008

0004 AND 0007

000Y OR LD —

oMo AND LD —

o011 ouT 0203

H I—l:][:I—I
HHHHHH —

r'_Bmuck i BI-;&K te Elguh—-i -I‘_Blgﬁl_.l

]
b

PR T )

1 A series of blocks are programmed in the same way. That is,
; a-»b>(a-b)>c-»(@a*brc)>d~

15




Complicated Circuits-A

T g e SECTION 14
| m? @ Address :Instructlnn Data
0000 LD 0000
| 0001 i'—D : 0001
s i 0002 | LD 0002
oscs o007 0003 | AND 0003
La 3] 0004 OR LD .
00035 AND LD —
0006 | LD 0004
0qQo? AND 0005
0008 OR LD _
0009 LD 0008
0010 AND 0007
_0on ORLD —_
0012 ouT 0204

16

Programming Techniques

. SECTION 1-4

The circuit below

| o 0

l [

or as:
0002 o003 0000
]l IL 1
i il H
0001

A complicated circuit can often be simplified by rewriting.




e

FProgramming Teehnlguses SECTION 1-4
Complicated Circuits-B Address | Instruction | Data
| ok
001 o002 0000 LD 0000
@
! 0001 LD NOT 0001
o e
aremg . 0002 | AND 0002
0003 LD 0003
atir Lol e vl g 0004 | ANDNOT | o004
b—g o 0005 LD 0005
0006 LD 0006
0007 AND NOT 0007
0008 ORLD —
0009 AND LD —
0010 OR LD -
0011 AND LD —
0012 ouT 0205

The circuit above can be rewritten as:

umummﬂx:?
|

—

Lo |

0000 0003 0OO4 OODE  OOG7

A —

)

17
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Complicated Cireults-C

Problem Circuits to be
Avolded

18

Q003
| ¥l
@
C?(iia _-_IliMCDT .
=

Address | Instruction Data

0000 LD ooog
oo OR 0001
0002 OR ooo2
0003 CR HR ojalely]
oo AND NOT 0003
0005 ouT HR Gooo
0006 ™ : 001

# 0100
0oo7 AND TM i oot
gaoa ouT 0206

Note: A bit in the Holding Relay (HR) area retains its stalus when a power
failure occurs.

0000

It
1]
oot gRa7

R [

© |mp

()

The circuit on the left requires one maore program step (an OR LD) than the
circuit on the right. By rewriting this code, scan lime is saved and program

memeory space is used more efficiently.

oo

@

The circuit on ihe left requires an extra Temporary Relay Area (TR) bit and
one more program step (LD) than the circuit on the right. Again, by rewriting
this code, scan time is saved and program memory space is used more effi-

ciently,

V
. =



1
1

1000

(=)
(=

§
g

Programming Technigues - | SECTION 1.3

=

!

g o

@.

Output 0210 in the circuit on the left cannot be lurned ON because of the
order in which the PC executes the instructions. By rewriting this code, output

0210 can be lurned ON.

=)

oz

In a circuit with a branch like the one on the left where another input is in-
cluded, either a TR bit must be used or the circuit must be rewritten as shown

on the right.

The circuit on the left cannot be programmed. In order to make the signals
flow in the directions indicated by the dotted lines, rewrite the circuit as shown

on the right.

19



2-1
The Programming

Console

SECTION 2
Using the Programming Console

This section focuses on how to use the Programming Console to prepare the
system for programming, lo enter program data, and to monitor system
operations and program execution. If you are not usmg a Programrning
Console, you can skip this section.

Note: Any of the Programming Console operations describad in this section
can be cancelled at any time by pressing the CLR key. In some cases,
the CLR key may need lo be pressed 2 or 3 times.

The Programming Console is the most commonly used programming device
for the C500 PC. It is a compact device that is available either as a hand-held
model or for direct mounting to the PG,

Ladder logic program instructions cannot be directly input through the Pro-
gramming Console. There are, however, other programming devices avallabte
as listed in Appendlx A

Refer lo each programming device Operation Manual for details about its
operations.

—

21



The F’u’@gmmmﬂm@ GConsole SECTION 2-1

2-1-1
The Keyboard

White Numeric Keys

Red CLR Key

Yellow Operation Keys

, Gray Instruction Keys

SFT

NOT

loM!i2

22

The keyboard of the Programming Consocle is functionally divided by key color
into the following four areas:

These len keys are used to input numeric program data such as program
addrasses, input/output bit numbers and values, and timer/counter numbers
and values,

The numeric keys are also used in combination with the lunction key (FUN) for
entering insiructions with function codes. -

This key clears the display and cancels current Programming Console
operations. It is also used when you key in the password at the beginning of
programming operations.

These yellow keys are used for writing and correcting programs. Detailed
explanations of their funclions are given later in this section.

Except for the SHIFT key on the upper right, these gray keys are the ones
you'll use lo insert inslructions into your program. The SHIFT key is similar to
the shift key of a typewriter, and is used to obtain the second function of those
keys that have two functions.

The remaining gray keys have mnemonic names.The functions of these keys
are described below.

Used to select and enter instructions with function codes. To enter an instruc-
tion wilh function code, press the FUN key and then the appropriate numerical
value. Instructions and their function codes are listed in Appendix C.

Enters a shift register instruction.

Inveris the instruction before it. Often used to form a normally closed input or
output.

Enters a logical AND instruction.

Enters a logical OR instruction.



The Programming Congole SECTION 2-1-

CNT Enters counter inslructions. After CNT, entsr the counter and data.

Enters load instructions.

-
E

ol
o
—

Enters output instructions.

2

TIM Enters timer instructions. After TIM.' enter the timer data.

-]
1

Used to specify a TR bit.

-
1 |

Used to specify the LR araa.
.Used 1o specify the HR area.
Used to specify the DM area.
Used to specify a channel.

Used to search for a bit.

CONT
#

2-1-2
The Mode Swi To select one of threa operating modes — RUN, MONITOR, er PROGRAM —
use the mode swilch. ' ,
|
In RUN mode, programs are executed. When the PC is switched into this
mode, it begins controlling equipment according to 1he program instructions
written in ils program memory. '

Note: Do not leave the Programming Console connected to the PC by an
extension cable when in RUN mode, '

23
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Mode Changes

2.1-3

24

MONITOR mode allows you 1o visually monilor in-progress program execu-
tion. For instance, if you want to check that a particular input bit is in the
correct state at the right time, you can move to the progreirn address (or step)
that references that input bit. In MONITOR mode, VO processing is handled in
the same way as in RUN mode. '

In PROGRAM mode, the PC does not execute programs. PROGRAM made is
far creating and changing programs, clearing program memory, and register-
ing the VO table. '

The following situations cause the PC mode to change:

(1} Peripherals not connected
When power ig applied to the PC without a peripheral device connected, the
PC is automatically set 1o RUN mode. |

(2) Peripherals connected .

If the Programming Console is connécted 1o the PC when power is applied,
the PC is set 1o the mode indicated by the Programming Console’s mode
selector. To be on the safe side, make sure that the PC is in PROGRAM
mode when first applying power, in case there is an unknown program in
program memory. :

If a device such as a Peripheral Interface Unit, P-AOM Writer, or a Printer
Imerface Unit is attached to the PC when the power is turned on, the PC is
automatically sel to PROGRAM mode.

Nole: If the PC power supply is already turned on when any peripheral device
I5 attached to the PC, the PC stays in the same mode it was in before
the peripheral device was attached. The mode can be changed, though,
if the Programming Console is atlached, with the MODE selector on the
front panel of the Programming Console. If it is necessary to have the
PC in PROGRAM mode, (for the P-ROM Writer, Printer Interface Unit,
etc.), be sure 1o select this mode before connecting the peripheral
davice, or alternalively, apply power 10 the PC after the peripheral
device is connected.

On the rear of the Programming Console case, on the righthand side of the
external conneclor, there is a small switch for selecting either Japanese or
English language messages for display on the console. Itis factory set lo OFF
which causes English language messages to be displayed.



Preparation fer Fr@@rmmnwg SECTION 2.2

2-2

Preparation for The lollowing sequence of operations will be performed before beginning
rammin actual program input and execution.

Set mode selector to PROGRAM mode.
Enter password.

Clear program memory.

Register the 110 table.

Perferm checks until all errors are eliminated.

Each of these operations is described in detail in the following subseclions.
Except for password entry, all of the other operations are regularly used
Programming Console operations. All operations should be done in PRO-
GRAM mode unless otherwise noted. :

Entering th To gain access 1o the PC’s programming functions, you must first enter the
password. The password prevents unauthorized access 1o the program.

The PC prompls you for a password when power is first applied lo the PG or
after the Programming Console has been connected lo the PC. To gain
access lo the system when the "Password!” message appears on the console,
press the CLR and MONTR keys.

SFROGRAM >
Sl FOSSHORD !

. CEFROGRAMS 12
MONTR ’

Indicates the mode set by the mode selector switch.

Note: The Programming Console displays the current mode in angle brackels
{==). Be sure that the PC is in PROGRAM mode before you enter the
password. Then, atter you enter the password, you can ¢hange the
mode to RUN or MONITOR with the mode selector,

23




Preparalion tor @’rgmmmﬂng . SECTION 2-2
‘ 2Q!g32[ Mzgmgu Using the clear operation it is possible to clear all or part of the IR, HR, DM
and TG areas. Unless otherwise specified, the clear operation will clear zll
memory areas above provided that the Memory Unit attached to the PC is a
RAM Unit or an EEP-ROM Unit and the write-enable switch is ON. If the write-
enable switch is OFF, or the Memory Unit is a ROM Unit, program memaory is
not cleared. '

Before beginning 1o program or when installing a new program, clear all
areas.

Key Sequence PLAY Al
CLH — - SET e o NOT B 2 :b- MONTR [

e [ Address }— | Patial

Claar

Y CNT :---- Retained if
prossed

Initial Clear All
cr NEEEE

PLAY
SET

AR | HEEEME M CLE 7
RESET HF CHNT DM

— All ¢laar

MONTR H E‘ E‘ F E H E L F‘
EMDE HE CHMT oM |-

80

26
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It is possible to retain the data in specified areas when clearing memory. To
retain the data in any of HR, TC, or DM press the appropriate key after
entering REC/RESET.

It is also possible to retain a portion of the program memory from the begin-
ning to a specified address. After pressing the REC/RESET key, specify the
last address to be retained.

For example, to leave the program dala from 0000 to 0122 untouched, but to
clear the addresses from 0123 to the end of program memory, key in the
address 0123 after pressing the REC/RESET key.

Note: 1. A warning will sound when the memory clear operation is begun.
2. It a mistake is made during input, repeat the operation from CLR.

Example:

Leaving the TC area
uncleared and retaining
memory up to address 0122

WA G
pLAY RELEL5ES
SET

HLEE

E
i

AELErEM CLE 7
HF [a

% e d1ZIMEM CLRE 7
| HE [1H

sl

WEAOMEM CLE
EMD HE Ll

27
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21&3

rin Tahl

The I/0 Table Registration operation writes the types of YO Unils controlied by
the PC and the rack locations of the /O Units into the I/Q table memaory area
of the CPU | It also clears all /O bits. The /O table must be registered before
pregramming operations are begun. A new O table must also be registered
whenever IO Units are changed because the previous I/D table remains in
memory.

10 Table Registration can be performed only in PROGRAM mode.
The I/O verification error megsage, “l'O VER ERR." will appear when slaring

programming operations or after I/ Units have been changed. This error is
cleared by registering a new /0O table.

0-0-88-8-C0 -

Initial /O Table Registration

Initial clear all

CLR AEB S
BEGE
FUM &%

AEEEIA0TEL WRIT

— Register /O table

egal 0TEL WREIT

J—, “ --, ;—,

EEEEIEDTEL WRIT

i

28
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Preparation {or Iﬁ’ﬁ@mmmﬂn@ SECTION é-z

2-2-4

Verliyi Tabl The I/O Table Verification operation is used to check the 1O table registered
in memory 1o see if it matches the actual sequence of O Units mounted. The
first inconsistency discovered will be displayed as shown below. Every subse-
quent pressing of the VER key displays the next inconsistency.

Key Sequence
+ % .....

CLR HEBH

BEEE
FUN F Ll I"'] '-' =y

S A

BRRBISOTEL?
T-7l=

VER g EE‘ E‘ I I:I T E: I— l‘--i E E: {No errors)

HESOT SO0TEL UEE

(An armror occurred)

Mo | G [ U=Oswd Taas
Actual /O arrangamant.
Registered /O tabla.
IO slat no,
Rack no.
Meaning of Displays Optical Transmitting YO Unit no. Error
HEegl 0BT UER
=] o — i
uplication
I Duplicati

Ramota I/O Errar
1 aaarl " 0BTL WER
=kl = g T

l—-— This iz & Remota O Unit that has

« not baen registered.

29




E’W@@u’mﬂﬂ@n for Programming SECTION 2-2
2-2-5

ReadIng the I/Q Table The I/Q Table Read operation is used to access the /O table that is currently
registered in the CPU memory.

Example of I/O Unit Unit No. :

Mounting 01234567

Rack 0 r]mm | E GPU Rack

J—

Rack 1 ' IM:;WI E

B
Rack 2 ] [//m‘bm E I Eép;:f:i:sn
—

[1 HL

Rack 3

Key Sequence

20-0-28- @

Rack Unit

Na, No.
- |

F
-
¥

30
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HEEE

CLR

HBREE
FLUR <772

BREal O0TEL 7

T=7U=

SHIFT

goRal SOTEL 7
H—-7d=

el 0TEL RERAD
g=-Sll=

BEgal SO0TEBL 7
O-Sli=T s o5

HHEE L “0TREL REQD
E'I—H"-L!::I:-}-::-i-:#: G4

paeal A 0TEL READ
H=SU=T1#%+% |

: N (o
= e o
)

Meaning of Displays

/O Unit Designations for No. of Paints | Input Unit | Output Unit

Displays 16 Tawk Ok
32 I T+ O0 4+
64 ITIT oaao

31
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O Units, Special IOUNS, o apeT /0TEL READ
reee ==k ok B A e

_l_— o chann_el fo.

YO Unit typa; | (input)
or O (output).

Unit no.

Rack no.

1

Remote I/0 Master Unit GEARIOTEL . EEQL
1-4U=RMT*

| Master no. (0-3)

F::!-l-: o—r U::-}-: o oo e
T J— /& channal no.

1O Unit typé: | finput) or
O {output).

IO slot no.

Remote /0 Slave Unit na_ (0-1),

Remote /O Master Unit no. (0-3).

Indicates a Remote 142 Unit.

«Optical Transmitting 1/O AERBIS0TEL READ
Units, O Link Units, and ATV

Remote Terminals S |

VO Unit typa: | {input)
or O {oulput).

Remote 17O Mastar no. (0-3),
Channel (H,L).
1O Channel no.i(0-31).

32



Preparation for Fr@gmmmﬂn@ SECTION 2-2
2-2-6

nsferri Tahl The I/O Table Transler operation transfers a copy of the /0 table 1o RAM
program memory to allow the user program and I/0 table to he written to-
gether into EP-ROM. |

Note: When power is applied 10 a PC which has a cbpy of an I/O table stored
in its program memory, the /O table of the CRU will be overwritten,
Changes made in the I/O table do not affect the copy of the IO lable in

program memary; I/O Table Transfer must be repeated 1o change the
Copy in program memory,

The I/Q Table Transier operalion will not work in the following cases:
1. When the memory unit is not RAM,
2. It there is less than 0.2 KB remaining in program memory.
3. If the P-ROM Writer back-panel DIP switch is.not set for the G500 (all
four pins OFF). |

This operation can be done only in PROGRAM modé.

Key Sequence

2-0-88-8.-C0 -

i 33



Preparation for E’w@gwmmﬂn@ - SECTION 2-2

Example - -
CLR HEAHE
HEEn
FUR <773

BeEEI-O0TEBEL

F—7U=

SHIFT

MEEEI “OTEL+ UM

Er R
TR

SHIFT | EXT

SEE

R |@EERI OTELS UM
oK

Geaal-O0TEL+ LM
9713

| —

The following indicates the VO table cannot be transferred.

BROB L O0TEL: UM
DISABLED

WRITE

8'e

The I/Q Table Transfer operation can be perdformed by in[iutting 9712 instead
of 9713. If #t is, the diagnostic check for the batlery will not be carried out and
the contents of the MR, TC, and DM areas will not be preserved.

34
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Pr@@rmmnm@ Operatleons ' . SECTION 2°3

2-3

Programming The Programming Console operations described in this section can be
Operations cancelled by pressing the CLR key.
Selting a Program Address  To write, inserl, read, or delete program instructions, you must firat specify the

address at which to read or make changes.

Leading Os of the address exprassion need not be keyed in. That is, when
specifying an address such as 0053 you need to enter 53 only.

After specifying the address, press the down-arrow key once to display the
contents of the address.

Key Sequence w
—» [ Addrass ]

Example xhE
Y cooo

|a1 HCE |[03 \[54] 1234
n 12354

Brogram Head To read out program data from the program memory, specify the address frorm
which 10 read, then press the down-arrow key.

The down-arrow key must be pressed once to display the contents of a
specified address. Then after the specified address contents are displayed,
the up and down-arrow keys serve as decremental and incremental data-read
keys, respectively. That is, the up-arrow key will display the contents of
(current address - 1) and the down-arrow key, the contents of {current address
+ 1),

| 35




Key Sequence

Example

36

Programming Opseratlens

Address
currently
displayed

0
|I:l__.

. SECTION 2-

Reading a segment of program code such as the following would result in
Programming Congole displays that show the program address, instruction,
and data for each step that is read.

Address | Instruction Data
0000 LD 0000
0001 AND 0001
0002 M 000
# 0123
Q003 LD 0100
m L
A HZAA
&3
) [62EBREAD OFF
¥ BN BEEE
GrALREAD an
¥ B BEm
A2EZRERD OFF
¥ IEEL A G
GomZREAD
TIM 0173
AZEIREAD i
LD 3160

3

[ S .



Pregramming Operations R SECTION 2-3

2-3-3
Instruction Search

Key Sequence

To search for gpecific instructions in prograrm memaory, firsl either set a
specific address (see 2-3-1 Setting a Program Address) or read through the
program (see 2-3-2 Program Read) to the address from which the instruction
Is to be searched for. Then, specify the particular instruction you wish fo
search for and press the SRCH key.,

This operation can be performed in RUN, PROGRAM or MONITOR maode.
While the second LD is being searched for in the example below, the mes-
sage

B2HBSRECH® G
LD HBEO

Is displayed.

If the SRCH key is pressed continuously, all the addresses having the speci-
lied instruction are successively displayed until either END or the last program
memory address is encountered.

‘To search for the set value of a timer or a counter, first search for TIM or CNT

and then use the down-amow key to access the set value. Note that pressing

any key other than SRCH terminates the search operation.

(To search for the set value of
a multiword instruction)

37



%gmmmﬂwg Operatlens SECTION 2-3

Example 0000 o Address | Instruction | Data
v <:::) 0000 b ! 0000
i @ 0001 QuT 0200
< 1225 0002 IJ;D 0000
- 0003 TIM 001
# 10123
6000 | END(o1) [ | —
EEE |
5
TR | 2568 i ﬁ
Hi- JERK BEEs
H2AESKECH
[Lo BEEE
A2HEZ25RECH
LI Oagn
ﬁ EHUASRECH :

EMD cBAlxi@s .4k

{Multiword instruclion search)

i cooo
B A A‘ HIEE
)l
SR
TiM TIM 5a R

BZATZRECH
TIM Gl

GZA3 TIM DRTHA
AR

5|

& E(]

r

38




RBrogramming Operations - SECTION 2-3

Bit Search The bit search operation is very similar to the monitor operations described in
2-4 Monitor Operations. To monitor or search, the bit is|first specified and then

the operation {either monitor or search). To specify an IR, SR, HR, or LR bit

(see Section 3 I/Q Assignments and Data Areas) or timer/caunter within the

program, use the SHIFT and CONT/A# keys. Then to sel'-zrch, press SACH.

Key Saquence

-—I-r SHIFT ™ [ Number ] L@ ....... @
._..._...
| !
@ -
@
@

Rz RECH
EMD Cgliide. .4k

Example
P cr BEELEL
conT I HEEE -
SHIFY | ——
. 35 |Cont 5885
SZEASKELH
D SEe RS
HEBISRECH
FIB D OGEES

39



Pr@gvmmnng Oparations . SECTION 2-3

In the preceding example, the CONT/# key is used in combination with the
SHIFT key to specify an IR bit. Then, using the SRCH key, the rest of the
program is searched for instructions that use IR it 0005. When the PC is in

the process of searching tor another instruction that UEE}S IR bit 0005, the
display appears as: |

HMEHESKCH G

COMT BEES
Instruction Ingert This operation is used to change a program by inserting an instruction.
Instructions cannot be inserted into a program during RUN or MONITOR
mode. q
Key Sequence Locate
position in [ Instruction ] ——h@—hu
pragram than _
antar;
Example v——ﬂﬁo 03?1 oﬁa n‘:r?_-t @
0201 0102 I
- [T
END
Bafore Insertion After Insertion
Addrass | Instruclion | Data Address | Instruction | Data
0000 | LD 0100 | oooo LD 0100 :
0001 AND 0101 0001 ' AND 0101 :
0002 | LD 02071 000z | LD 0201 i
0003 AND NOT 0102 0003 AND NOT | o102 ‘
0004 OR LD — 0004 OR LD —
0005 AND 0103 0005 AND Q103
0006 | ANDNOT | 0104 0006 || AND 0105
0007 | OUT 0201 0007 [ ANDNOT | 0104
0008 | END{01) — ooos | OUT 0201
0009 END(01) -

40




aneiieiag

CLR HEgo
ouT HEEE
o+ Ik ABE D
=\ EEE
[ 2][ 0 ][1 ] quT A7 E1
BZATSRCH
auT A2E
AZOEEERD
AN NOT 816
anD DEEEE
-~ BERE G
T 0206
[1 H 0][5J R B1as
BZAEIMSERT?
O ales
AZETINSERT END
aNE NOT B1d
A2BOREND
END Bl6S

- SECTION 2-3

' Find tha address bafore

which you want to insart,

—— [nsart the instruction.

41



'@r@gmmmﬂwg @E@mtﬂ@wg ' SECTION 2-3

Instruction Delete This operation is used to change a program by deleting an instruction,
Instructions cannot be deleted from a program when in RUN or Monilor mode,

Instruction
currently ——me- HolI Bl —
displayed

Key Sequence

Example o0 o011 owa ows [ orod
i G

001 ooz

END

Before Deletion After Deletion

Addrazs | Instructlon | Data Address | Instructlon | Data
0000 | LD 0100 0000 |'LD 0100 ,
0001 AND 0101 0001 AND 0101 ;
ogo2 LD 0201 0002 LD 0201
0003 AND NOT o102 Q003 AND NOT o102
0004 OR LD - 0004 | IORLD —
0005 AND 0103 0005 AND 0103
0006 AND 0105 0006 AND 0105 d
0007 - | AND NOT 0104 0Qo7 QUT 0201
oo ouT 0201 0oos ! END(01) —_

42

0009 | END(01) — i




crn NEEEE
OuT BEE1REELS
szl | OUT HEGES
“5 "o II° HEEa
L2 0o )0 |30
BZEESROH
ouT BZE]
HEBTRERD
BRDHOT A1l64
BeBTLELETEY
DEL BEks aiEd
u AZATODELETE EMD
ouT G2E1
n BEREREALD
B G1AS

PW@@ [r@mmmﬂn'n@ Operations SECTION 2-3

'Find the instruclion which
you want to delote,

Make sura that this is the
instruction to be delated.,

When you delete an instruction, you must first read it before deleting it. The
actual deletion is accomplished by pressing the up-arrow key.

iR The program addresses following the deleted instruction are automatically

decremenied. So, after a deletion, the next address will be displayed and can
. ] be easily deleted. In this way, a number of instructions can be quickly deleted

w by repeatedly pressing the up-arrow key.

Be careful not to Inadvenrtently delete instructions.
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Programming Operallons SECTION 2-3

2-3-7
Program Check

Key Sequence

44

This operation does a syntax check on a program. When a program has been
changed in any way, it should first be checked for programming errors before
execution. A program can be checked only in PROGRAM mode.

m Ta abort

Note: Refer to 6-5 Program Errors for the error displays and their meanings.

) ATy g

il




:.[F)u’@@n'mmmﬂmg Operations SECTION 2-3

Example

BEAA

HEBEBFROG CHE

Halts program chack,

BleaFROGE CHEEMD

display #1
Keep chacking until END, i
SEEAPROGE CHE display 2
EML c@12c2] .6k 9Py

(When arrors are found)

BI1TYECIRCUIT ERE
QuT HZAE

Bl3aC0IL DURPL
GuT ' RZHEE

§Za8]L-ILC ER®
ILC <a3x

SEEEMD EMDIMSTR
E ML

Pressing the CLR key during a prograrm check cancels the check (display #71).
Use the SRCH key 1o display the addresses of offendiqig instructions and the
data they contain. To successively check the program tp to END, hold down
the SRCH key (display #2).

45




Programming Operaiiens SECTION 2-3

2-3-8
Scan Time Read

Example

46

To display the current scan time, enter CLR then MONTR. See Section 5
Scan Time and VO Response Time for details.

Note that the time displayed by this operation is an average scan time. The
differences in displayed values depend anwhen ihe MOI\!ITR key is pressed.

“This operation is available only when the PC is in RUN 6r MONITOR mode.
Also, the scan time will not be displayed if the program is stopped.

REEn |

BEABSCAN TIME
Ba3d4.1M=z

VONTR

BEGESCANM TIME
B33, 9M5

MONTR




e g e

Key Sequence

E@r@gmmmnng Operatiens SECTION 2-3

' 2.3-9

When an error oceurs during program execution, it can be displayed for
identification by pressing CLR, FUN, and then I\!I('.nsulTFu| If an error message is
displayed, press the MONTH key to clear the error. Sorlhetimes a beeper will
sound and the error cannot be cleared. If this happens, take the appropriate
correclive action (see Section 6 Error Messages and Troubleshooting) to

eliminaie the error,

When several errors occur, the respeclive error messages can be displayed
by pressing the MONTR key. The sequence in which error mgssages are
displayed depends on the priority levels of the errors. The following highest
priority errors cause the CPU to halt. !

MEMOQRY ERR

NO END INST

110 BUS ERR

/O SET ERR (Rack number)
170 UNIT ERR

SYS FAIL FALS (Number)

The next group of errors do not stop the CPU.

SYS FAIL FAL (Number)

DPL ERR

REMOTE I¥O ERR (Remote /O Unit no.)
/O VER ERR

SCAN TIME OVER

47



oniter Operations " SECTION 2.4
2.4 |

Monitor Operations

2-4-1

48

heral

The monitor operation allows you to monitor bils, channeis, or timers/counters
and it supplements the functions provided by the Program Read, instruction
Search, and Bit Search operations described in previous %ubsections. In all
cases, monitoring involves specifying-the bit, channel or tFmar/counter to be
monitored and then pressing lhe MONTR key. |

|
The monilor operation described in this section may be pérformed in RUN,
MONITOR, or PROGRAM made and can be cancelled by pressing the CLR
key. '

To monitor the status of an IR, SR, HR, or LR bit or chanrﬁel, or a DM channel,
specify the desired data, then press the MONTR key. Likewise, to monitor the i
set value of a timer or a counter, specify the desired timer/counter then press é
the MONTR key.

Using this operation you can simultaneously monitor the stalus of up to six
values (any of channels, timers/counters, or bits). Of these 6 values, 3 are
displayed at any one time. The 3 values selected for display may be changed 3
at will and information is lost only if a 7th value is selected for monitoring, in

which case the tirst value selected is lost and the 7ih is read. This monitoring
process can be continued for as long as desired. . :

The monitor value displayed in the lefimost corner can be force-set or, if it is
channel data or a present value, can be changed.

Bit monitor displays indicate the ON/QOFF status of the bit in question. Channel
monitor displays show the binary (see 2-4-3), or hexadecimal contents of the
specified channel. Timer/counter monitor displays show the BCD present
value and a “i:" in lhe lower left-hand corner when the present value (PV) has
become C. i
|

By pressing the up-arrow and down-arrow keys, the display bit number or
channel number Is automatically incremented or decremented,




» Momnitor Opsrations : SECTION é-4
W m

Kay Sefuence

"+ % A"'[””’“bwl*—'*w—-h n+
___.,..ﬂ___._ (Mcnitml' clear) - CLH.
___.._ q
| ?(1311' .
—— Rl - .
e a CNT -

49




Meniter Operations

Examples

Program Read then Monitor

=
-
e
31 |

]
¥

MONTR

«Rile

HlB8RERD
TIM

i
]
=

CEE
1234

TEE1
s HEHERE

f
Indicates a time-aut.

aigg
CLR R GGl
BIt Monitor
m AEE6
; BOGO
l 1 \ LI BEE1
NMONTR Eaal
O
Aean
Sl |conT G061
Channel Monitor
L
CLR
L
CHAMMEL e
: ELY
I 1 \ CHRMMEL LR a1
cEet
il B3
Goog

50

Monitar Clear

SECTION 2-4

e e e e e e

i .



Menlter Opsrations ' I SECTION 2-4

Multiple Monitoring

Key Sequence

DS
= SHIFT J

ry o[ Number ] —*—h- IL n,_.._
-0-
___...m > Rl ONTR |

Single-item
) . monitor claar e CLR
+

All 'rnoniior
clear - SHIH

51




iWienltor Operatlons

Example

52

N

SECTION 2-4

ﬁb

As shown in the next example, the first bil's status gets shifted 10 the right
when olther bits are monitored. If more than three bits are monitored, the bit
monitored first gets shifted off the display but is slill stored in the internal

register.
oLt HEHE
BHER
TV EEEEy BEE
TARA
GiEn
CONT goag THRHA
# B1Ae
r1 ] BEAL TEAS
“ apEl TEGEL
aaL Ten
LORED AEE1 TS0
OFF @185
DORR ARAL TAGAD
HONTR IGFF 0QOFF B1lG@
TeGe DOEG BEA]
gl1e@ 1BFF OFF
EEEBEEGE
el | 1GFF OFF
BAM]
CLR OFF
LD
CONT BAE 1
GoGa
Sl (CHAMMEL DM o8a

Clears the right side of the
pravious display.

Claars all three monitors,

st

e o kst L e
= —

e [ P




Monitor Operations - SECTION 2-4

Displaying a Single You can specily that the contents of a monitored chaninel be displayed in
Channel in Binary binary by pressing the SHIFT and MONTR keys after the channel number has

been inpul. Channels can be successively monitored by using the up-arrow
and down-arow keys to increment and decrement the display channel num-
ber. To clear the hinary display press the CLR key.

Key Sequence

o888 @

—8—
_

4 m
Binary manilor

‘ - claar

All monitor
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Moniter Opsrations

Example

SHIFT

SHIFT

SHIFT @

54

CLR

MONTR

QO

CLR

MONTH

MONTR

HREE
HEBH
CHAMMEL 5Y5
c BB MOMTR
FOOOSEREAEea1111
c ®1 MOMTER
DEGRRAIBIAIALIELIAR
HAGR
CHAEMMEL =R
FAGER
BEGEE
CHRMMEL DM Qo6
DEAG
FFFF
DEEE MOMTR
111111131 11114111
Lo
FFFF
GEEAR
CHAMMEL OMN B8E

SECTION 2-4




2-5
Data Modification
Operations

2-5-1
Eorce SevReset

Key Sequence

Programming Example

;Data Modlflcation Opérations SECTION 2-5

These operations are used to change channel data, to assign new set values
and present values to timers and counters, and to set/reset bits. Except for the
Hex <-» ASCII change operation, data modification operations can be done
only in PROGRAM and MONITOR modes.

This operation force sets and resets IR, SR, HR, and LFl bits. It can also be
used to force set/reset timers and counters.

Bit or Timar/Counter PLAY
currantly displayad. SET

HEC
RESET

TiHOoo ooo2 | LD - TIM | 000
t——3 , :
0003 | OUT: i 0000

Address | Instructlon Data
oo ™ :
1] o0 0000 LD : alo0
258 0001 TIM 000
# 0123

55




SECTION 2-5

Pata Medlflcallon Operallons

Example-: wi Addresses will be counted down and consecutive bits setreset as long as the
IO st PLAY/SET or REC/RESET key is held down. Channels 61 through 83 cannot
e be reset. Attempts to do so will activate a beeper. '
ERERERS
CLR
CONT JILSRERaR5! .
SET HEGA
3 A A HBEER
VILO) O ) sET G109
— VIEEEE d
ONTH D F F ;
!
PLAY Blag
seT LY i
j
rec BEEEE |
EE |E OFF }
TORE G1ioo !
TIM NEE 1
HONTR Tége mian i
A123 . BFF 3
riay NRECCEERGEE
ser JEEEEE 1
THEE D140
123 8r§F
j
Tage olao ;
""" 2 BEEE G
rec NIREEEEEREE ;
AESET [R5 A O i
(held)
THHA @ip@ ;
"3.1 2 SRR 9
L Counting

56




W

. 252
PV Change 1

Key Sequence

Example

[{
1
4
|

;‘.;am@ Modiiication Operations

SECTION 2-5

This operation changes the BCD present value of timers and counters. 1t also

can be used to assign a new 4-digit decimal or hexadecimal value to an IR,

HR, LR, or DM channel.

Channel or Timer/Counter : :
currently displayed. - m_." [Data ] — e QUGN

(This example is in MONITOR made.)

Change PV

a 05O
: SISAE RS
by |71 aes
TEEO
' Ti.f-ning
FEES URL7Y
Taegg Bl19 7¥¥y
| Timing
A 0 FEES LAL?
THHE S8R p2ad
— Timing
THER
WRITE g199
l Tirning

o7



Data Modification Operations SECTION 2-5
M

PY Change 2 This operation assigns a new 16-digit binary value to an IR, HR, LR, or DM
channel.

Key Sequence

Channal currently > ¢ 8
displayed in binary. m ] —rh WRITE
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ata Modlfication Opseratlens SECTION 2-5
m

bt

HEEE i

W |

EEEL
sorr] S ) A o
PRICEEE
CHAMMEL 3|
c @81 MOMTR
w AREEEIBIAIRIB1I6]

o Ml CHE 7
ghbaoifiglelnlol

- 81 CHE?Y
IWabRinloleliais?

o B1 CHG?
18ER818lg10le161

.\ CHG?
iaaEn1aisiagliglal

c A1l CHGE?
1agadg{nlialalaial

o 81 CHGE?
iaggnlieliagiglalel

- 81 CHGE?
Bolelinlalelel

1 Hid

o 81 CHE?
1ooeololoiginlal
T

WRITE

gooaac-oa

IR bit 0115 " 1R bit 0100

The blinking square which can be shifted to the left with the up-arrow key and
to the right with the down-arrow key, indicates the position of the bit that can
be changed. AHer positioning to the desired bit, a 0 or'a 1 can then be
enlered as the new bit value. After a bit value has beer{ changed, the blinking
square will appear at the next position to the right of thé changed bit.

D L I T o ey .
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‘ Deita Medification Opserations

2-5-4
. Timer/Counter
SV Change 1

Key Sequence

Example

60

SECTION 2-5

This operation changes the sel value of a timer or counter while the program
is being executed. This operation must be done in either MONITOR or PRO-
(GRAM mode.

Timer/GCauntar

currantly displayed.

CLR

HEREE

HEAE
TIM

BB

GEB15ECH
TInM

A4

TEGE $A123

BZ281 TIM DRATA

#TTTY

azel TIM DARTH
' ¥E123
()

@@l TIM DATH

o BIE ]

SH TARE #6123
; Bzo1 -
1 THRE #8123
BFB1 TLM DATH

' 1 &

ToEE §R12Z #6124
DATH?

CEFY
DRTA?

I 5

R - - S

SR - N




'

2;659 g Tape

Qperatiogg

]

|
4
]
3

- S6lle Tape Operations . SECTION 2-6

PC programs (from user program memory-UM) or DM data may be backed-up
on a standard commercially available cagsette tape recorder. Any kind of mag-
netic tape of adequate length will suffice. {(Note: To sa;ave an 8-Kword program,
the tape must be 15 minutes long.) Always allow abolit 5 seconds of blank
tape leader before the taped data begins. Store only one program on a single
side of a tape; there is no way to identify separate programs stored on the

same side of the tape. :

Use patch cords to connect the cassette recorder earphone (or LINE-OUT)
jack to the Programming Console EAR jack and the cassette recorder micro-
phone (or LINE-IN) jack to the Programming Console MIC jack. Set the
cassefte recorder volume and tone controls to maximum levels,

Note: For all operations, saving, loading, and verifying:
The PC must be in the PROGRAM mode.
While the operation is in progress, the cursor blinks and the
block count is incremented on the display.
Operation may be halted at any time by pressing the CLR key.
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Gagssetie Tape @E@ﬂ’&lﬂﬂ@ﬂ‘n SECTION 2-6

2-6-1
Saving a Program
1o Tape

Key Sequence

62

This operation copies program data from UM onte the casselte tape.

The procedure is as follows:

Prass the key.

Select a file numbar for the data that is 1o be saved.
Start casselte tape recording.

After about 5 seconds, press th REC )
2] the 2 llad and keys

Program saving continues unlil END is reached. Al that time the program size
in Kwords is digplayed.

— J—> Fil ) _..* Start recording with
[Fle fo.] the tape recarder. —

Wait for about 5 seconds.

(Cancel with the CLR key.)

[ Y P IR G,

bret bt S a0 Pl 1o o

ET




Casastie T@@@ @@@mﬁﬂ@m SECTION 2-5
i

Example

CLR

EEET:

BooEnT
FILE MNO.BBoEo@Gs

COREMT
FILE MD.2808BIO1Z

Start recording with the tape racorder.

Lat it run for about 5 seconds. .

REC
SHIFT

CLR

ARABEMT RECORD B
FILE MO.o6Es0mR1 2

(Recerding in progress)

BETIMT RECORD =
FILE MO.g0REGols

(When it comes to END)

@l14ZMT RECCRD B
EHD CBINCOBI ., BEW

Stop recording with tha CLH kay.

B143aMT  DISCOMTD
EMD (@108l akl:

(Saved up ta END.)

SRRBEECORD ERD

ERMD CTR1XCZ4,BERD

Final address

Blinking
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-_‘@m%@ﬁﬁ@ T@@@ @@@m&ﬂ@m SECTION 2-6
2-6-2

Restoring Program Data This operation restores prograrn data from a cassette tape and writes it to
user program memory (UM).

The procedure i5 as follows:

Press the kay.

Specify the number of the file to be restorecd.
Start playing the cassetta tape.

Within 5 seconds, press the ELIIa 8 and ESL-E%! keys to restore

data. !

Program restoration continues uritil END is reached, at which time the pro-
gram size in Kwords is displayed.

To restore program data recorded on two sides of a tape or oh two or more
tapes, begin restoring from the lowest address.

Key Sequence

I ) + Start tape recorder PLAY

Wait for about 5 seconds.

(Cancal with the CLA key,)

64
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Cassalia “ﬂ'@@@ @@@mﬂﬂ@wa o - SECTION 2-6

Example G ;
- CLR il

BEEAMT
sl [FTLE NO.OBEEEAGE

T GEHEDMT
Vil 2 )|FILE Mo.oooosels

Start the tape recorder playing

Within 5 seconds...

pLay MEELRERS 1L FLAaY 0 ' Blinking
el =gl (FILE Ho.esomanin|

(Restoring in pragress)
BEFSMT FLAY =
FILE WNO.Aeo@asiz

{Whan it comas to END)

W145MT RECORD B
EMD (91rC&1.8KW

Stop rastoring with the CLR key.
2145MT DISCONTD
CLR MR R - SO E

(Restortad up to END.)
GREERECORD EHND
EMD @124, @El

Final address
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Cassctite Tape Operations SECTION 2-6

2-6-3

Verltylng Program Data This operalion verifies that the contents of user program memeory (UM) and
the casselte tape program data match.

The procedure is as follows:

Press the key.

Specily the number of the file to be verified.
Stant playing the cassette tape

Within § seconds, press the @ key to verify data.

Program verification continues until END is reached, at which time the pro-
gram size in Kwords is displayed.

To verify program data recorded on two sides of a tape or on two or mare
tapes, begin verifying from the lowest address.

Key Sequence

-8

Wait for about § seconds,

{Cancal with the CLR key.)

66
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Casastis T@@@ @@@m{tn@m}@ | - SECTION 2-6

Example A F 5
CLR MG

BEEEMT
Sl |FILE HO.8E8G00086

5 ) [EaeenT
Vil 2 [FILE HO.esEaR@lc

Start the tape recorder playing

Within 5 seconds...

FEABMT FLAY  E| Blinking
Wl (FILE HO.GRGOBELS

(Verification in prograzs)
2a7oIMT FLEY B
FILE HMO.BHE98E1Z

(Whan it comas ta END)
W14ZMT RECORD B
END fElad@.iakil>

Stop verification with the CLR key.
B14SMT CISDOMTD
¥ [EMD <@E10¢B. 1AKLY

(Verified up to END.)
EHEERECORD EMD
EMD CR12024 DKW

Final address
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3-1
Qverview

14O Channels

Addressing Conventions

SECTION 3 | L
IO Assignments and Data Areas

This section explains how I/0 bits are used to identify individual IO terminals
and discusses the functions of the various types of data areas in the PC.

The PC operates by monitoring input signals from such sources as push-but-
tons, sensors, and limit switches. Then, according to the program in its mern-
ory, the PC reacts 1o the inputs by outputting signals to external loads such as
relays, motor controls, indicator lights, and alarms.

VO channels are used to identify the input/output bits that correspond to the
exlernal terminal points through which the PC interacts with physical devices.
Each channel consasts of 16 bits. The I/ bits are asmgned addresses as {of-
lows.

Channel numbers are two- -digit expressions and bit numbers are also two-
digits. Thus four digits are used to address a pamcular' I/O bit. Examples of /0
channel/bit addresses are shown below.

VO Channel # + Bit# (0-15) —> 11O address
Channel 16, bit 3: 16 03 | —>» | 1603

Channal 3, bit 15: 03 18 | — | 0315

Like /0 channel addresses, data area locations are also referenced by speci-
fying a channel number and a bit number.

When the data is read as a four-digit decimal or hexadecimal number, each
digit represents a set of four bits in the channei {16 bits in all). Therefore, the
rightmost digit of the decimal or hexadecimal number represents the rightmost
four bits (3 10 0) of the channel.

One channal

[
Digits | 2 | 2 | 1 ' g ]
15 % 13 12 11 0 8 p 7 8.5 4 5 % 1 g

S [TITTTTITTITTTITITITT]

If, for exampla, the ON/OFF status of the rightmost four bits is 0101 in binary,
the corresponding digit would be 5 in decimal or hexadecimal, In the case
where the ON/OFF status is 1111 in binary, the hexadecimal number would
be F (decimal 15),
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Overview

'Types of Data Areas
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SECTION 3-1

I/ channel bits are part of the /O and Internal Relay (IR) Area . Bils that are
not uged for actual input or output operalions constitute the remaining part of -
IR and are referred 1o as “work” bils. These work bits do not control external
devices directly, rather they are used as data processing areas to control
other bits, timers and counters,

Timers and counters are found in the Timer/Counter {TC) area. The Special
Relay (SR) area is used for system clocks, flags, and status information.
There is also a Link Relay (LR) area for inter-PC communication in systems
that émploy PC Link Units.

The function of the Holding Relay (MR) area is to slore data and to retain the
data values when the power 1o the PC is turned off. Data Memory (DM) is also
used forinternal data storage and manipulation and its values are also
retained when poweris off, but, uniike the HA area, it is 6nly accessible jin
channel units. TR hits are used for temporary storage.

The programs that control the PC and all of its input and output operations are
slored in the User Program Memory {UM). The capacity of the program
memoary depends on the type of RAM or ROM mounted 1o the CPLL

The following lable shows the bits allocated within the PC.

Araa Bit Address Range

Vo 0000 1o 3115

Work Bits | 3200 to 6002

SR 6003 to 6307

TR TROtW TR 7

HR HA 0000 to HA 3115

LR LR OC0Cto LR 3115

TG 000 to 127 (channels)

DM DM 000 to DM 511 (channeis)

Note: IR bits not used for /O and also bits which are not used in other areas
can be used as work bits.

e
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/0 and Internal Relay Afea - IR

- SECTION 3-2
nd In I Rel The I/O and Internal Relay Area (IR) is used for both /O and internal daig
Area - IR storage and manipulation. The ¢hannels available for YO are as indicated in

1he table below. ’ ’

Note that the actual number of IR channels that can be used as /O ¢hannels
is determined by the model of the CPU and the hardware configuration of the

FC system,
I1G Channels Channel Number
Q0Ch | 01Ch | 02Ch | 03Ch | 04Ch | 05Ch | - | 26Ch | 27Ch | 26Ch | 28Gh | 30ch | 310k
00 | oo | 00 | oo | o0 | oo 0 { 00 | oo | 00 | oo | oo
01 01 o1 o 01 o1 o1 01 o1 o ] o1
02 | oz [ oz | o2 [ 02 [ oz o2 | 02 | o2 | o2 | o2 | o2
03 [ 03 | 03 | o3 | 03 | o3 03 | 03 | o3 | 03 | 03 | o3
04 | 04 | 04 | 04 | 04 | 04 04 | 04 | 04 | 04 | 04 | 04
05 | 05 | o5 | o5 | o5 | 05 05 | 05 | o5 | 05 | o5 | o5
06 | o6 [ 08 | o6 | 06 | o8 06 | o6 | 06 | o6 | 06 | o8 |
07 | o7 [ o7 | 07 | o7 [ 07| T [07 | 07 | o7 | o7 | o7 | o7
08 | 08 [ o8 | os | o8 | o8 o8 | 08 | os | o8 | o8 | ce
o0 | 05 | 0o | o9 | oo [ os 09 {09 |09 | 09 | o9 | oo
10 ) 10| 10| 10| 10| 10 10 | 10 | 10 | 10| 10 | 10
R TR TR
12 | 12 | 12 [ 12 | 12 | 12 12 | 12 [ 12 | 12 [ 1z | 12
1@ 3] @] 1] 13| 1a 13 [ 13 | 13| 13 13 | 13
14 [ 14 | 14 | 14 | 14 | 12 14 | 14 | 14 | 18] 124 | 14
15 | 15 [ 18 | s | 15 | 18 15 [ 15 [ 15 | 15 | 15 | 18
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I/© and [niernal H—@ﬂy Ares - IR SECTION 3-2

Work-bit Channels

72

Waork Bits
32Ch | 33Ch | 34Ch | 35Ch | 36Ch | 37Ch | 38Ch | 30Ch | 40Gh | 41Ch | 42Ch | 43Ch | 44Ch | 45Ch | 48Ch | 47Ch
o0 | o0 | o0 | 00 | oo f o0 | o0 | 00 | oo | 0o | oo | oo | o0 | oo | o0 | oo
01 o1 | o1 | o1 | ot | ot | or | et | of { 01 [ o1 | o1 ot | o1 | o | o
Q2 02 o2 02 0z 02 oz Q2 o2 02 02 0z ng 02 o2 o2
03 | 03 { o3 | 03 | 03 |03 [ 03 | o3 | oa | oa [ o3 | oa| o3| o3 | 02 | o3
04 04 04 04 D4 04 04 04 04 04 04 04 04 0d 04 .04
08 | 05 | 05 | 05 | 05 | 05 { 05 | 05 | 05 | 05 | o5 | 05 | 05 | 05 | o5 | o5
o6 | o6 | o8 | o6 | o6 | o8 | o6 | o6 | o6 | o6 | o8 | o6 | o6 | o8 | o8 | o8
o7 | o7 | o7 | o7 | o7 | o7 |07 | o7 | 07 | o7 | o7 | o7 | o7 | o7 | o7 | o7
03 [ul:] oa 04 08 Dba 8 )] 08 o).} Q3 Ju):] o]} Q8 Qg 08
09 | 09 [ o9 | o2 [ 09 | 09 | 0o | 09 | oo [ 09 | o2 | oo | o9 | o9 | o | o9
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
" i1 11 1 11 11 11 1 11 11 11 b Il‘l 11 11 11
12 12 012 [ 12| 12 [ 12 |12 | 12| 12 ] 12 | 12 | 12 iz |12 | 12 | 12
13 13| 1@ 13|13 [ 13| 1312 43|13 | 12|13 1313/ | 13
14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
48Ch | 49Ch | 50Ch | 51Ch | 82Ch | 53Ch | 54Ch | S5Ch | 58Ch | 57Ch | 58Ch | 58Ch| &0Ch | 61ChH | 82Ch | 8aCH

0o 00 [4.0] 00 oo 00 00 00 0o 0o GO 00 o0

o1 ot | ot | o1 | ot o1 | a1 | o1 | et ool | 01| ot o1

02 gz | o2 | oz | 02 | o2 | o2 | o0z | 02 | o2 |02 | o2 0z

03 | 03 | 03 | o3 | 03 | 03 | o3 | o3 | 03 [ 03 | 03 | o3

04 | 04 | 04 | 04 | 04 | 04 | 04 | 04 | 04 | 04 | 04 | 04

05 D5 05 05 05 03 05 D5 Q5 05 05 05

o6 | o6 | 06 | 06 | 08 | 06 | o6 | o8 | o8 | 06 | 08 | o6

07 | o7 | o7 | o7 | o7 |07 | 07 | o7 | o7 | 07 | o7 | o7

08 [¥]:1 08 0B oa 08 DB [v1:3 a'z} 08 08 08

o9 | o9 | o9 | os | 09 | o9 [ 09 | o9 | 00 | o5 [ o9 | 09

10 10 10 10 10 10 10 10 10 10 10 10

11 1 1" 11 11 11 11 11 11 11 11 11

12 12 12 12 12 12 12 12 12 12 i2 12

13 13 13 13 13 13 13 13 13 13 13 13

14 14 14 14 14 14 14 14 14 14 14 14

15 15 15 15 15 13 15 15 15 15 15 15

Note: Channels 58 and 59 may not be available as work-bit channels if they

are required for PC Link Unit flags (channel 58) or Remote 17O Unit flags
(channel 59).
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570 and Internal Relay Ares - IR SECTION 35

Input Bit Usage

Output Blt Usage

Input bits can directly input external signals to the PC. Iﬁ programming, they
can be used in any order and as often as necessary. They cannot be used in
output instructions.

Input Dewica mﬂ%““ Ladder diagram
C "

B | i
z onog

i . LI

) =
() T A O

EEENFEXTENEE] mM l

Output bits are used 10 oulput program execution results. In prograrmming they
¢an be used in any order and as often as necessary.

Cwtput Unk :
Choe Ladder dlagram
oo
_...._._| I_ amn
Load U?OID
coM_ |1~
y :
A Y
L
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{/0.and Internal Relay Area = IR

/0. Unit Mounting Location

I/0 Channel Assighments
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SECTION 3-2

When mounting I/Q Units to the PC Racks, any type of I/Q Unit can be
mounted in any order. /O channel numbers will be assigned serially according
to the mounting order of the 170 Units. The mounting order of the I/0 Units
must then be registered using the IO Table Register operation (see 2-2-3
Registering the I/0 Table). The registered I/0 table can then be checked with
the /O Table Read or /0 Table Verify operations. Note that vacant slots are
not automatically registered. {Space may be reserved l:.ssing a Dummy O Unit
{see below}).

The I/0 channel numbears are automatically assigned in sequence 1o the /0
Units mounled to the Racks. The top lefimost position is the starling poirt (i.e.
0000, ¢channel 00, bit 00) and bit numbers are assigned top to bottom, left to
right.

Starting position for 14O bit
assignments

CPU
Rack

LTI TTTTTT

Expansion 110
Rack

LETTTTTTEITT

A b em L S b, Srifet s s i peacs, oo nCN R i e i
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!
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i/© and th@m@ﬂ_ﬁ@ﬂ@y Ares = IR SECTION 3-2

Slot Reservatlon

If an /O Unit is later mounted to an unreserved vacant slot, the 1/ Unit
locations will disagree with the registered table and will cause an VO verifica-
tion error 10 oceur. If an uriplanned 1/Q Unit is required, change the pro-
grammed channel numbers for the I/0 Units 1o the ﬁght of the added I/Q Unit
and register the table again.

Likewise, it a mounled /O Unit is replaced with an /O Unit with a different
number of points, the channel numbers assigned to the /O Units already
mounted to the right of the new /0O Unit will need to be reassigned. The same
is also true when a mounted 170 Unit is removed from the Rack, resulling in a
vacancy.

The channel numbers will not be changed, however, if. an /0 Unit is replaced
with another Unit having the same number of points. -

Space can be reserved for future addition of an I/Q Unit(s) with a Dummy /0
Unit.
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SECTION 3-3

The SR area is used for monitoring system operalion, generating clock pulses,
and signalling errors. The SR area addresses range from 6003 1o 6307.

The following {able lists the functions of SR area flags and bits. Unless other-
wise stated, flags are OFF until the specified condition arises, then they are
turned ON by the systemn. Restarl bits are usvally OFF, but when the user

turns one ON then OFF again, it will restart the particular link.

Bit Functlon

6003 SYSNET earror flag

6004 SYSNET run flag

6008 CPU-mounting Host Link error flag
€009 CPU-mounting Host Link restart bit
6010 PC Link lavel 1 restart bit

6011 Power failure flag

6012 Data retention flag

6013 Rack-mounting Host Link restart bit
6014 PC Link level O restart bit

6018 Load-aff contral (Shuts off output loads when ON)

6100 o 6107

FAL No. output area: an 8-bit FAL code is output here by
FAL, FALS, or the system when a failure occurs,

6108 Battery alarm flag

6109 Scan tima error flag

6110 110 verification arrar flag

6111 Rack-mounting Host Link Unit error flag
6112 Remote 1O arror flag

6113 Normally ON flag

6114 Narmally QFF flag

6115 Firat scan flag (ON for 1 sean only)
6200 to 6207 PG Link lavel 0, Units 0 ta 7 Run flags
6208 to 6215 PC Link level 0, Units 0 ta 7 Error flags
6300 0.1-second clock pulze

6301 0.2-secand clock pulse

6302 1.0-second clock pulse

6303 Error (ER) flag

6304 Carry (CY) 1lag

6305 Graater than (GR) {lag

6308 Equals (EQ) flag

6307 Lass than (LE) flag

RS T
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- 3-3-2
Load Off Control

Special Relay Ares - SR SECTION 3.3

Note: Channel 58, which is normally pan of the work-bit area, may be used for
PC Link Unit flags if many PC Link Units are required. The bit usage in
this case is as below.

Bit Function
580010 5807 | PC Link lavel 1, Units 8 to 15 Run flags
5808 to 5B15 PC Link level 0, Units 8 to 15 Error flags

When the dala retention flag, bit 6012, is ON, the current operating statug of
I70 bits, work bits, and link bits is retained. This flag is effective, though, enly
when the PC is operating in MONITOR or RUN mode.

Having the data relention flag QFF clears the status data when RUN mode
stants. This flag is normally OFF but it can be turned ON with QUT.
When the load-off flag, bit 6015, is ON, all output to the Qutput Units is

inhibited and the OUT INHB indicalor on Lhe front panel of the GPU lights.

When the load-off flag is QFF, Output Units are refreshed normally. The load-
oft flag is normally OFF but it can be turned ON with OUT.

When a power (ailure occurs, the load-off flag relains the status it had before

" the power failure.,

Bit numbers 6100 to 6107,
FAL or FALS execution outputs a 2-digit BCD FAL code (for error diagnosis)
to this 8-bit area. The system also outputs a FAL number 1o this area when an

alarm output ogcurs, such as one caused by battery failure.

This area can be reset by executing FAL 00 (See 4-10-1 FAL(08)) or through
a Failure Read Programming Console operation,
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3-3-6

/O Verification Error Flag

3-3-7
First Scan Flag

- 3-3-8

i Instruction Execution Error
‘ Flag, ER

78

SECTION 3-3

When the battery alarm flag, bit 6108, is ON it indicates that the supply
voltage of the CPU backup battery has dropped. The warning indicator lamp
on the front panel of the CPU is it

When the scan time exceeds 100 ms, the scan time error flag, bit 6109, s
ON and the warning indicator lamp on the front panel of the CPU lights.

Unless the scan time exceeds the maximum limil {see 4-10-2 Set Watchdog
Timer), system execution continues but timing may become inaccurate.

The VO verification error flag, bit 6110, turns ON when the number of VO Units
mounted on the CPU Rack and Expansion I/0 Rack disagrees with the /0
table registered. '

The first scan flag, bit 6115, turns ON when program execution starts and
turns OFF afler one scan.

Attempting 1o execute an instruction with incorrect data turns the ER flag, bit
6303, ON. Common causes of an instruction errorare non-BCD operand data
when BCD data is required, or an indirectly addressed DM channel that is
non-existent. When the ER flag is ON, Lhe current instruction is not executed.

= ‘A’-‘ﬂ" WD Tt e -
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Special E‘?’a@ﬂ@y Arsa - SR SECTION 35
3-3-9

Arithmetic Operation Fiads

Carry Flag, CY The CY flag, bit 8304, turns ON when there is a carry in the result of an
arithmetic operation, or when a rotate or shift instruction moves a “1”7 into CY,
This flag is set and cleared by STC and CLC, respectively. If necessary use
CLC before any instrugtion using CY. (See 4-8-3 Set and Clear Carry.)

Equal Flag, EQ The EQ flag, bit 8308, turns ON when the result of CMP (compare) shows two
operands lo be equal, or when the result of an arithmetic operation is zero.

Greater Than Flag, GR The GR flag, bit 6305, turns ON when the result of CMP (compare) shows the
second of two 4-digit aperands to be grealer than the first. '

Less Than Flag, LE The LE flag, bit 6307, turns ON when the result of CMP (compare) shows the
second of iwo 4-digit operands 1o be less than the first,
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ISpecial Relay Area - SR | SECTION 3-3

3-3-10
Clock Pulses

80

Pulza width 0Ois 02s 1.0s

Flag 6300 6301 6302

Genaraten ,1-4 chock pulsa

.05 Bl 01055 8 o

[P, | [ ——
8it 8300

Gangraes 0.2-3 clock pulsa

) S 1 el

(P, ] ) —u-
Bil 5301

Ganarales 1.0-a kel pyike

-HJS Bt (.5 u.--é

[P, J 1] p—
Bt a3

Each clock bit is ON for the first half of the rated pulse time, then OFF {or the
latter half. In other words, each clock pulse generator flag has a duty factor of
1to1.

Note: Since the 0.1 second and 0.2 second clock pulses have ON times of 50
and 100 ms, respectively, if the scan time is too long, the CPU will not
be able to accurately raad the pulse.
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QE@@H@H lﬁi@[ly Areg - SR SECTIbN _3;3

Special I/Q Flags Use of the following SR flags and bits depends on the particular configuration
of your PC system. These flags and bits are used wheh components such as
PG Lirk Units, Remote /O Unils, SYSNET Link Units, br Host Link Units are
contained within the PC system. For additional i'nform:-:!tion, consuit the
System Manual for the particular Unils involved.
The following bits can be employed as work bits when the special type of Unit
associated with them is not connected to the system, :
-PC LInk IO Error Flags When PC Link Units are used in the system, channels 58 and &2 may be used
to monitor the operating status of up to 16 PG Link Units.
Channel | PC Link Units
58 Nos. 0Bto 15
62 Nos. 00 to 07
For each channel, bits 00 to 07 are ON when the Units are in RUN mode and
bits 08 to 15 are ON when an error occurs in the corresponding Unit.
For example if the cormtents of Ch 58 are 02FF as belovl.r. thén it means that
Units 8 10 15 (fink level 1) are in RUN mode, and Unit & (link level 1) has an
efror.
Ch 58
0ooo [ 0010 | 1111 1111
0 2 F F
*PC Link Restart Flags Link Level | Restart Flag
#0 6014
#1 6010
Turn these flags ON then OFF to restart the PC Link System.
*Remote /0 Error Flag Indicates an error in a Remote VO Unit. (Bit §112)
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‘Special Relay Area - SR ' . SECTION 3-3

BYSNET Error and Run
Flags

-Host Link Error Flags

+Host Link Restart Flags

82

Flag Bit

Error Flag | 6003
Run Flag 6004

These flags indicate the state of the SYSNET system,

A Host Link error flag turns ON i an error occurs in a Host Link Unit on the
PC. The PC has two Host Link Unit error flags. Qne to indicate an errorina
Rack-mounting Hest Link Unit (Bit 6111), and the other to indicate an error in
a CPU-mounting Host Link Unit (Bit 6008).

Turn a Host Link restart flag ON, and then OFF again to restart a Host Link
Unit that has an error. The PC has two types of Host Link restart flags. One
restarts a Rack-mounting Host Link Unit (Bit 6013), and the other restarts a
CPU-mounting Host Link Unit {Bit 6009).
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| sHolding Relay Area - B
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SECTION 3-4

PEREyn

The HR area is used to store and manipulate various kinds of data. Its ad-
dresses range from 0000 to 3115. HR area channels fetain their data when
the system operating mode changes and also during power failure.

To access bits in this area, prefix the address number with "HR" (e.qg., HR
(101 for bit 01 in HR channel 01) by pressing the HR key on the Programming
Console.

See 4-2-5 Lalching Relay for an example of how to use HR channels as
“latching relays” that hold their data when a power failure occurs.

Channal No/BIt No,

HR ChOQ(HR ChO1|HR Ch02|HR Choa!HA Chod |HR Chos|HR Chog HR Cho7 ~ |HR Ch22|HR Chag!HA chat
00 0q oo oo 00 00 oo 0o 04 0o Qo
o1 o1 01 21 01 o1 01 01 01 | 01
02 02 0z 02 02 oz 02 02 0z 02 n2
Q3 03 03 03 03 03 03 03 03 03 0a
04 04 04 04 04 04 04 04 . 04 04 04
05 05 05 05 05 05 05 v 08 05 05
o0& 08 05 0g 0é 06 08 08 08 08 ]
a7 07 o7 a7 o7 07 07 o7 07 or 07
0a 08 Q8 o) 08 ca og 08 ~ 08 04 ng
09 0% 09 09 09 0o 09 09 09 0a 09
10 10 10 10 10 10 10 10 10 10 10
11 Lk 1 11 " 11 11 11 11 11 1A
12 12 12 12 12 12 12 12 12 12 12

—13 13 13 13 13 13 13 13 13 13 13
14 14 14 14 14 14 14 14 14 14 14
15 13 15 16 15 15 15 13 15 15 13
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TEMm E@mn’y ﬁ@ﬂ@y Area - TR SECTION 3-5

3-5 _ |
Temporary Relay Atea- TR The TR area consists of eight bits and is used for storing data at program
hrancihing points. This is useful for programs that have |J|nany output branching

points hut where IL and ILC (branch instructions) cannol be uged. See 4-2-3
Temporary Relay.

To access bits in this area, prefix the address number with "TR"
(i.e., TR 00 to TR 07) by pressing the TR key on the Programming Console.

A TH number within a given section (i.e. a single branch from the left-hand
bus bar of a ladder diagram) of the program must not be duplicated. However,
the same TH number can be used again in different program sections. Unlike
the IR and SR areas, TR bits can only be used in conhjunction with LD and

OUT.
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Link Relay Arga - LR

SECTION 36

3-6 |

Link Relay Area - LR The LR area ranges from 0000 to 3115, In a system employing PC Link l_lmts
part of the LR area is devoted 1o system data commuriications. (Refer 1o the
PC Link Systems manual for details.) The part of the LR area that is not

required by the PC Link Units can be used for internal data storage and
manipulation, in the same manner as the IR area.

LA area data is NOT retained when the power fails, when the program mode
changes, or when it is reset by an IL-ILC bypass (see Interlock under 4-2-2).

To access bits in this area, prefix the address number with “LR"
(e.g., LR 0101 for bit 01 in LR channel 01) by pressing the LR key on the
Programming Console.

Channel No./Bit No.

LA ChOO |LR Ch01 /LA Cho2 | LR Ch03 LR Cho4 |LR Cho§ |LR Cho6 (LA Ch07| ~  |LR Gh28|LR Chao |LR Chai
o0 oo o0 %) 00 00 00 00 00 00 00
o1 ™M 01 01 M o1 01 01 01 01 014
02 02 o2 02 02 oz oz 02 ' 02 02 02
ol 03 03 03 03 03 03 03 . 0% 03 03
04 04 04 04 04 04 04 04 04 04 04
08 05 05 05 05 05 05 08 05 05 08
08 08 08 08 06 08 06 06 06 06 06
o7 07 07 07 07 a7 07 07 o7 07 o7
ol:] 08 08 08 o] 08 08 08 - ' 08 08 al:]
039 09 08 0o 08 oo 09 0% ) 09 0%
10 10 10 10 10 10 10 10 10 10 10
11 11 11 11 11 11 11 11 1 11 11
12 12 12 12 12 12 12 12 12 i2 12
13 13 13 13 13 13 13 13 13 13 13
14 14 14 14 14 14 14 14 14 14 14
18 15 15 15 15 15 15 15 15 15 15




Timer/Counier Area = 1C SECTION 3-7

3-7

Timer/Counter Area -

IC

W

-8
ata Memory Area -

|DU
=

Indirect Addressing

86

The TC area, which ranges from 000 to 127, is a single data area in which
timer and counter data is stored for use by TIM, TIMH (FUN 15), CNT, and
CNTR {(FUN 12). This area is accessible in channel units'only, which serve as
the storage area for the selvalue (SV) and the present-value (PV) of the
timer/counter (TIM/CNT). TIM/CNT numbers are three digits. To specify a
timer or a counter, prefix the three-digit TC number with "TIM" or CNT" (e.g.,
TIM 001 or CNT 126) or, for TIMH and CNTR, prefix the number with the
appropriate FUN code.

Once a gi\'.ren TC number has been specified, that same number cannot be
used again for any other timer or counter. For example, if TIM 010 has been
specified in a program, a subsequent use of CNT 010 will generate an error.

The timer/counter area retains the SV of both timers and counters during
pawer failure, but lhe PV of the timers is not retained. The PV of {he counters
is relained.

The DM area is used for internal data storage and manipulation, and is
accessible only in 16-bit channel units. The DM area retains data during
power lailure. DM area channels are numbered 000 through 511,

This area cannot be used by instructions with bil-size operands, such as LD,
OUT, AND, and OR.

Naormally, when data is specified for an instruction, the instruction operation is
performed directly on that data. For example, suppose a Compare with IR 05
as the first operand, and DM 010 as the second operand, is in the program.
When this inslruction is executed the dala in IR 05 is compared with that in
oM 010.

it is possible, however to use indirect addresses as operénds for the instruc-
tions. So, if *DM 100 is specified as the data for a programming instruction,
the contents of DM 100 specifies another DM channel at which the actual
operand data is 10 be Tound. '

T et e
—

If, for example, the content of DM 100 is 0324, then *OM 100 is DM 324 and
the data that the program instruction actually uses is the content of DM 324,




| W@@ &M @mrn@u-y = UM | SECTION 3-9

3-9

Program Memory - UM

Program instructions are slored in program memory. The amount of program
memory available depends on the lype of Memory Unit gtiached 1o the PC.
Memory Units come in different types - RAM and ROM memory packs - and
for each type there are different sizes. (Reler to the Hardware Manual for
details.)

To store instructions in program memory, input the instructions through the
Programming Console, or download programiming data from a GPC, FIT,
floppy disk, cassette tape, or host computer.
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Qverview

Instruction Data and Flags

Data Areas

Flags

SECTION 4
Programming Instructions |

The C500 PC has a large zelection of programming instructions that allows for
easy programming of complicated control processes. The programming in-
structions described in this section are divided into cata!goriea by operation.
Each instruction’s explanation includes the ladder diagram symbol and the
mnemonic code for the instruction. Examples of how to' use instructions are

also provided.

For each instruction the Data Areas and Flags subsections list the data areas
that can be specified and the error flags that are applic‘é'lble. Refer to Section 2
10 Assignments and Data Areas for the size of each data area in the PC and

the address of each flag. The following abbreviations are used:

IR: I/O and Internal Relay Area

SR: Special Relay Area

HR: Holding Relay Area

LR: Link Relay Area

TC: Timer/Counier Area

DM: Data Memory Area

*DM: Indirectly Addressed Data Memory Area |
#: Constants (see note below) '

Note: The value that can be specified for a given constant depends ori the
particular instruction that uses it. When the constant is to specify a data
area channel, it must correspond to a channel address within the data
area. In cases where the constant is the data to be contained within a
channel, it may be hexadecimal or decimal, as required by the instruc-

tion.
ER: Error flag
cY: Carry flag
EQ: Equals flag
GR: Greater than flag
LE: Less than flag

ER is the flag most often used for monitoring an instruction's execution. When
an ER flag goes ON, it indicates that an error occurred in attempting to
execute the current instruction. The Flags subsection for each instruction lists
possible reasons lor the ER flag being ON.

Unless otherwise noted, an Instruction Is not executed when the ER flag
is ON.
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Baslc Instructions SECTION 4-2
. e

4-2

Basic Instructions

|
- - |
fg__%_&gumm These six basic instructions are indispensable in almost any program. All have
NOT. and END a corresponding key on the Programming Gonsole, which you press to enter
the instruction, except for END which is programimed by pressing the FUN, 0,
and 1 keys. Refer lo 1-3 Basic Frogramming Insiructions for details about how

io use and enler these instructions.

Instruction Operatlon

LD Btartz each lagic lina or black,

QuT [ndicates an output bit. .

AND Performs a logical AND operation on two inputs.

OR Performs a logical OR operation an twa inputs,

NOT Invaris whatever is before it; often used to form an NC (normally

closed) input. NOT can be used with LD, QUT, AND, or OR,

ENB(01) Indicales the end of tha program,

i e A S ] e N T e St by T e A ew SN, o -
3 t i e e
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Basie Instrustions . SECTION.4-2
Interlock - IL(02) and IL(interiock) is always used in conjunction with ILC (interlock clear). If the IL
ILC(03) condition is OFF (i.e, the bit just before the IL branch is QFF), the seclion of
program between Il and ILC is not executed. If the IL éondition is OFF the
states of outputs in the section of program between IL and ILC is as below:
OFF Output bits
Reset Timars
Unchanged Caunters, =hift registers, latches
Key Sequence To input IL, enter
' (A fc )
e e
To input ILC, enter
(o )
Example Circuit: o000 [Ig ] o1 oo0e @ Address | Instruction | Data
Ladder Diagram and ! e
oo0 0000 LD 0000
Mnemonic Code i1 o505
i 0001 IL{02) —
0004
i @ 0002 | LD 000
T 0003 AND 0002
0004 ouT 0504
0005 LD 0003
0006 ouT 0505
0oo7 LD NOT 0005
0008 ouT 0506
0009 ILC(03) —

If 0000 (IL condition) is ON, the program between IL and ILC is executed
normally.
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ILAIL-ILC

92

SECTION 4-2

LG

When the first I condition * is OFF, oulputs 0500, 0501, and 0502 are all
OFF, and the counter CNT 010 retains its present count vialue.

When the first IL condition * is ON and the second IL condl:lition ** goes OFF,
the state of output 0500 malches that of bit 0000, outputs;0501 and 0502 turn
OFF, and the counter retains its present value. .

When both IL condilions are ON at the same time, the program executes as if
they were not there.

As shown above, more than one IL can be used with a single ILC. Although
this causes an IL-ILC error message to occur when the program check is
petformed, execution proceeds normally. However, all of the iLs before the
ILC are cleared. IL/ILC nesting (e.g. IL-IL-ILG-ILC) is not allowed.

et o A T PR e R kel

L e
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Bagle Instructiens - : SECTION 432

ERTT Ty

T rary Relay - A TR bit can be used as a temporary work bit {or branbhing to more than one
output bit. TR is used when a ladder diagram ¢annot be Programmed with IL
or ILG. |

’ |
. TH bits can be used several times, but they cannot be-: duplicated within the
same block.

TR can only be input via the TR key as LD or QUT data. Since the Program-
ming Console is the only device which allows TR key input, you can program
TR only when using the Programming Console.

It is not possible to monitor TR with either the Programming Console or other
devices,

Key Sequence To autput to a TR bit,enter

ouT
N
.O' -

Ta input from a TR bit, enter

Example Clrcuit; O Address | Instruction Data
Ladder Diagram and LTF' cﬁ’ e @ 0000 | LD 0000
Mnemonic Code l vy oUT B o
0002 | AND 0001
*"'”—. 0003 | QUT ™1
O 0004 | AND 0002
0005 | OUT 0500
0008 | LD TR 1
0007 | AND 0003
0008 | ouT 0501
0009 | LD TR 0
0010 | AND i 0004
0011 | OUT. " osoz
0012 | LD TR {0
0013 | ANDNOT 0005
0014 | OUT, {0503
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How 1o use TR Bils

Comparlson of TR and
IL/ILC

94

SECTION 4-2

Eight TR bits are provided: TR 010 TR 7. These can be L;SEd an unlimited
number of times in a program, provided they are not duplicated within the
same block,

The next example shows a case where TR is needed and another case where
TR is nol needed.

3 )

Case 1: TRis not needed here because output 0201 and ANDQQO1 can be
connected with oulput 0200 through Point A.

Case 2: Here, because the data at the branch point and that at output 0202
iz not necessarily the same, TR is needead.

Use of IL/ILG in place of TR resulls in a smaller program because IVILC does
not require the extra addresses needed by LD TR. '




Basle Instruetions SECTION 4-2
m
Jump and Jump End - JMP and JME, are used to branch program control 10 the first instruction after

4)JME JME when the JMP condition (i.e., the state of the JMP|input) is OFF.

N, the jump number, serves to distinguish JMPAJME pairs when there are
tultiple jumps in a program. A jump number can be any two digit number
between 00 and 99.

JMP 00, however, is a special case. When the instructions between JMP 00
and JME 00 are skipped, they are still processed but not executed. Thus,
processing time is requirad. On the ather hand, instructions between JMP and
JME with jump numbers cther than "00" require no prodlessing time at all and
are entirely skipped over.

JMP 00-JME 00 can be programmed any number of times but non-zero jump
numbers must be used only once in the program. '

Key Sequence Ta input JMP, enter

0 I 4 | KL=
S

To input JME, enter

&) -
0 ] waiTe
.\_J

Example Circuit: ou]t-ir.'1 Whigo] oo Address | Instruction | Data
Ladder Dlagram and r—i i @ 0000 LD 0000
Mnemonic Code ‘_|m 0001 AND 0001
oot 0002 JMP(04) 00

F = 0003 | LD 0002

[newan | 0004 | QUT 0500

0005 | LD 0003

0006 ouT 1000

0007 | LD 0004

occs | QUT 0501

0009 | UME(0S) 00
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JMP-JMP-JME

Multiple JMPs

JMP vs Interlock

96

0001 oz
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SECTION 4-2

In the preceding program, 0000 and 0001 serve as the JMPF condition. When
this condition is ON, the program between JMP and JME is executed nor-
mally. However, if the JMP condition is OFF (in this case, if either or both 0000
and 0001 are QFF), the program between JMP and .JMEI is not executed, but
the states of all bits (and timers) are retained. ’

More than one JMP 00 can be used with the same JME Q0. This causes a
JMP-JME error message to be generated when the program check is per-
formed, but the program executes normally.

0000 wa
JMP

()
L
L

-

JME

When the first JMP condition * is OFF, outputs 0500, 0501, and 0502, and the
counler all retain their states. '

When the first JMP condition * is ON and the second JMP condition ** is OFF,
the ON/OFF state of oulput 0500 depends on the states of 0001 and 0002,
and outpuis 0501 and 0502 and the counter retain their states.

When both JMP conditions are ON at the same time, the program executes as
if neither JMP were there.

L Tk gl

Since the states of /0 bits, limers, etc., are retained when JMP/JME branch-
ing occurs, JMPLJME is used to control devices that require a sustained output
(e.g., pneumatics and hydraulics).

On the other hand, I/ILC branching is used 1o control devices that do not
require a sustained output, such as electronic instrumentation.

i KL T
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. Basle Instructions

Latching Relay - KEEP({{1) KEEP is used as a latch. It maintains an ON or OFF state until one of its two
inputs sets or resets it. '

SECTION 2-2

Bits that may be used as latches are those from the IR, HR, and LR data
areas. It a HR bit is used as a latch, the latched data is retained even during a
power failure,

When programming a latch, first load the set input, and then the reset input,
before entering the FUN code. '

Key Sequence To input KEEP, antor

@ -

Example Circuit;

. oo 8 /REE Address | Instruction | Data
Ladder diagram and i 0600 o
0000
Mnemonlc Code 0001 A | 000a
H 0001 LD 0001
rp o0e3 0002 KEEP(11) 0500
5
' I HRooDo
A Ceo3 LD 0002
0004
i 0004 | ANDNOT | o003
0005 ooos LD 0004
' 0006 OR 0005
Dala Areas
IR, HR, LR
Setinput g REER
Bit number

Resat input ]

When the Set input is ON, the latch is maintained in an ON state until  reset
signal turns it OFF. Reset has a higher priority and takes precedence when
both inputs are ON.

Set Input

Reset input

KEEP autput




——a i

To program a self-latching circuit with KEEF, change the circuit below as
shown.

y
i

ot s (eE
3] il
[£03:] A

If the seli-latching circuit above is used within an IL/ILC block and the IL
condition turns OFF, the KEEP state will be retained whereas with the upper-
most circuit, output 0500 will go QFF.

Input Unit
A
[ ==

Note; Exercise caution when using a KEEP reset line that is taken from a bit
direcily connected to external instrumentation. In particular, a sudden
drop in AC power thal is insufficient to cause the PC's DC power fo go
off will reset the latch.

Application Example _ ____Tlml_.
o3 |- | Apnormal R
h condition input
0004
Il
Raa;lllnpul
0005

It

e @)

Warning indicator
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Bagle Instructions . 1\ mvr SECTION 4-2

Differentlation - DIFLY(13) DIFU and DIFD turn an output ON for a sin'éle scan. These instructions are
nd DIED(14 used when single-gcan execution of a particular instruction is desired.
DIFU tums its output ON when it detects an OFF-=ON transition in its input
signal.
DIFD tums its output ON when it detects an ON-=OFF transition in its input
signal.
Key Sequence Ta input DIFL, enter
B } D ’
To input DIFD, enter
B E
1 4 [N] RG=
Example .Circuit: '-‘ﬁﬁ IR Address | Instructlon Data
Ladder Diagram and 0000 LD 0000
Mnemonic Code . —{ ooty 2501]
_ il T 0001 DIFU(13) 2500
MR 0002 DIFD{14) 2501
2501 '
i } SeeTan 0oo3a LD 2500
e 0004 MOV(21) - —
20
= # | FFFF
DM 100
0005 LD 2501
0006 BSET(71) — -
' # 0000
| DM i 10
! DM 200

In the preceding example, an OFF-=ON transition in input 0000 turns IR 2500
ON and executes MQV for one scan.

An ON->QFF transition in input 0000 turns IR 2501 ON for one scan and
executes BSET for one scan.
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P .
R PR L

Timing

Data Areas

100

SECTION 4-2
Input 000G ‘.':.-, 5
Leading-edge differentiation outpul 2500 E.I
Tralling-edge dilfarantiation output 2601 gi ' 5]
- —rh '
1 scan  1zean

Note: A maximum of 128 pairs of DIFUs and DIFDs can be used in a given
program. If 128 is exceeded, the error message “DIF OVER" is dis-
played on the LCD of the Programming Console and the 129th DIFU or
DIFD, and any following, are treated as NOPs (nb operation instruc-
tions).

IR, HR, LR

g B e 5 e T W e T st B D

e e S indlie deadectitoal




Timers and Counters

4-3
Timers and Counters

| SECTION 4:3
| e

| -,
TIM is a decrementing ON-delay timer instruction whiq’h requiras a timer ™"
number and & set value (SV) as data. When the specified SV has elapsed, the
timer output turns ON. |
CNT is a decrementing counter instruction and CNTR is a reversible counter
instruction. Both require a counter number, SV, input signals, and a reset
input. :
The timer/counter number refers 10 an actual address in the TC area. The
numbers must not be duplicated. Refer to 3-7 Timer/Counter Area, for the
range of timer/counter numbers available.

o e
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iar - TIM TIM measures In units of 0.1 second, and the set value {SV) can range from 0

G} ahilas

Key Sequence

To zet atimar, anler

then the set value.
To assign a constant SV, entar

To externally set the timar valua
{e.g., for a variable timer}, antar

Example Circuit:
Ladder Diagram and
Mnemonic Code

o® TIM
11 000
Thes
i S
o M
I )
TIMOOT .
Timing Actlon of TIM 000
' Timer Input

ON-limer output

102

0200

Sat value at
153

Exlernal limar
setting via Ch
05

10 898.9 seconds., with an accuracy of £0.1 seconds.

SECTION 4-3

§
H
Address | Instruetion Data
0000 | LD | o000
ool | TIM 000 ‘
# 0150 .
0002 LD TIM 000 :
0003 | OUT 0200 ;
0004 LD 0001
0005 TIM oo H
05
0006 AND NOT TIM 001
0007 ouT 0201

1504




Timers and Counters Lo SECTION 4-3

Timing Actlon of TIM 001 During RUN or MONITOR modes, a timer can be set q:ccording to the con-
tents of a channel. In the second example above, Gh 05 is connected to an
extarnal device which sels the timer value, thus prowdlng a variable limer.

|
Nole: Timers inside an IL/ILC loop are reset when the 'L condition goes QFF,
A power {ailure will also reset timers.
As a countermeasure againsl having a timer reset when there is 3 power
tailure, use a counter and an internal ¢lock for a timer, as shown below.
This kind of limer preserves the present value of the timer.

il

1 i R

0003 ooz | 1395 timer
” A 20015

6302 : (3R area) 1.0 5 clock pulse

The externally set time value must be a BCD value, from 0 to 9999, or an error
will occur. Although program execution will continue if a non- -BCD value is
used, timing accuracy cannot be expected.,

Data Areas IR, HR, LR, #

Flags ER — The contents of the SV channe! are not BCD.
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Timers and Govunters SECTION 4-3

m

High-Speed Timer - TIMH(15) The high-speed timer works the same as TIM except that TIMH measures in
units of 0.01 second and its set value (SV) can range from 0.00 to 99.99
seconds with an accuracy of £0.01 seconds.

Note: Timers inside an IL/ILC loop are reset when the IL condition goes QFF.
A power failure will also reset timers, '

Key Sequence To set a high-spsead timar, entar

@

then the set value,
To assign a constant SV, enter

2 WRITE

To extarnally set the high-speed timer
value (e.g., for a variable timer),

==

==

e

-i;i-.:é-r TR

i

oS

Example Clrcult: ' Addrass | Instructlon Dala
Ladder Diagram and 0000 LD 0000
Mnemonlc Code
0001 TIMH(15) 002
0000 Asgign a
I Wi) 156V * 9150
TiMgoz 0goz2 LD TIM 002
I} o202 :
) 0003 ouT i o202
o001 Extemnal timar ;
it iy seiingvia | 0004 | LD ;0001
. T'M, °°F a . 0005 TIMH(15) {003
06
Q006 AND NOT TIM 003
0007 ouT i 0203

= o

104
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Timers and CeUniars

TIMH 002 Operation

Data Areas

Flags

_ 5 :SECTION 4-3

Timer input

ON-timer outpul o200

IR, HR, LR,

ER The contents of the SV ¢hannel are not BCD.
Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been
exceeded.)
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4-3-3
CCounter - CNT

Key Sequence

106

SECTION 4-3

CNT is a preset decrementing counter. That is, it decrements its present count
value (PV) when the counl input signal goes from OFF to ON.

You must provide a count inpul, a resel input, SV, anda counter number to
use CNT. The counter number refers to an actual addréss inthe TC area.
Since this area is also shared by timers, the numbers r|nust not be duplicated.
Referlo 3-7 Timer/Counter Area - TG for the range of vtlmerfcounter numbers

available.

The counter set value can range fram Q000 to 99589, It must be a BCD value.

CNT retains its PV within an IL/ILC loop when the IL condition is OFF. .

To =al a countar, antar

then the set value.
To assign a constant SV, enter

To axtarnally sét tha countar valuea
{a.qg., for a vanabla countar), anter it

3-8

or




Timers and Counters - SECTION 4-3

Example Clrcult: Address | Instruction Data
Ladder D.lag ram and 0000 LD aTalals}
Mnemoni¢ Code '
0001 AND 0001
0002 LD
@00 0001 Gount Inpur . i 0002
{1 P T g;s_lgr;%d 0003 CNT {004
o002 Fléesat Input 004 Is 130 :
[ p wnisg| counts. : ) # 0150
CNTOO4
T @ 0004 LD CNT oo4
0003 Count Input 0005 O
1 [ (=3 Count valua T 020.5
—h GNT
o Fresat Input oos| externally set 000s LD 0003
i} A | via Ch0a. -
s 0007 LD 0004
J L
1 0008 OR ;0005
i z
H 0206 0009 CNT io005
03
0010 LD NOT 0008
o011 ouT 0206

CNT 004 Operation Counter input

Raszet input

ON-counter output o203 )

As a decrementing counter, CNT 004 produces an ON output when the PV
becomes 0000. Once ON, the clock ocutput stays ON until the reset signal
turng ON. When the reset signal goes Irom OFF to ON, the PV is returned 1o
the SV. While the reset signal is ON, count input signals are not accepted.

CNT 005 Operation A counter can be externally set by specifying a channe! through which the
counter value in the program will be input from an external device. In the
second example in the ladder diagram above, the contents of Ch 03 deter-
mine the set value of the counter in RUN and MONITOR mode. Thus, an
externally connected device controls the variable selling of CNT 005 through

Cho03.
Data Areas I IR, HR, LR, # I
Flags ER —— The contents of the SV channel are not BCD.
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Key Sequence

108

5 SECTION 4-3

The CNTR is a reversible, up-down circular counter. It increases or decreases
the present value (PV) by one whenever the increment or decrement input
signal, respectively, goes from OFF to ON. When both the increment and dec-
rement input signals are ON at the same time, no counting is done.

|
Besides lhe increment and decrement input signals, youl must also provide a
reset input, SY, and a counter number, as with CNT. Thé counter number
refers to an actual address in the TC area. Since this area is also shared by
timers, the numbers must not be duplicated. Refer to 3-7 Timer/Counter Area -
TC for the range of timer/counter numbers available.

When the reset signal is ON, the PV becomes 0000 and input signals are not
accepted. When decremented from 0000, the present value (PV) is set to SV.

The counter set value can range from 0000 to 9929. It must be a BCD value.

CNTR retains its PV within an IL/ILC loop when the IL condition is OFF.

To sat the raversibla counter, anter

-] [+
@

then entar the sat value.
To assign a constant SV, entar

To extarnally set the counter value
{e.9., for a variabla counter), anter

or




Example .CII'GUI‘L' Address | Instruction Data
Ladder Diagram and 0000 D | T
| H
Mnemonic Code . ' 0000
0001 Id ;
I | Incrammniing Input | 0001
I 0002 LD
00! Dagatnaniing npu : o002
1 8V = 5000 counts 0003 CNTR(12) 0oe
02 Rapat Input -
] ! # 5000
ENTE.‘IH — ]
—l 0004 LD CNT 006
I I
Uﬁa el Ll . 0005 | OUT, 0207
0004 CNTA(D ount valua
I Decrammenting "t ecp  oo7|  externally set via 0006 Lo 0003
0005 Focat n 9| Ch05. :
o | e N | 0007 LD 0004
ENT —
i @ 0008 | LD 0005
0009 CNTR(12) ;007
f 05
0010 LD NOT CNT 007
0011 ouT! 0208

Counter Operation
Incremental input

Decrsmental input

Counter output -
Data Areas IR, HR, LR, #
Flags ER —1 Externally set SV is not BCD.
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4-3-5

Yimer and Counter
Application Examples
Extended Timers Extended timers ¢an be formed by connecting TIMs in series. The following
example shows two TIMs connected in series to form a 30-minute timer.
D?T LI)M 80004 Addrass | Instruction Data
1 ' R
D ¥
T||\=1::£1 x o0 | 0000 L 0000
. 0001 TIM : 001 -
1| aeco T
1 O # @ 8000 &
0002 LD ™M i 001 2
olalalc] TIM 002
# 9000
0004 LD TIM | 002
0005 ouT 0200
TIMs can alzo be used in combination with CNT to form an extended timer. In
the next example, TIM 001 generates a pulse every five seconds and CNT
002 counts the pulses. The tolal timing interval is found by:
AT=(Timer 3V + Scan Time) x Number of Counts.
5o, this is an example of a 500-second timer,
00 TIMOOT CNTOmZ : d
|F—3fF—3F @ 1. Address | Instructlon Data
TIMOD1 bl !
| — P e o 0000 | LD 0000
002 | 1001
ST I P 0001 | ANDNOT | TiM | oof
it I @ 0002 | ANDNOT | SNT i o002
0003 TIM i 001
' # 0050
0004 LD TIM oM
0005 LD : 0001
0006 CNT 002
# 0100
Qa7 LD : CNT op2
0008 ouT 0201
|
110
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Timers and Counters

Cumulative Counters

SECTION 4-3

Another way to make an extended timer is by using one of the internal clock
pulses (see 3-3 Special Relay Area) and a counter. In the following example,
the PC's internal 1-second clock pulse is combined with CNT to form a 700-
second timer. If the system reset flag (SR 6115), which turns ON for one
scan when the PG starts operating, is ORd (i.e., connected in parallel) to the
reset input of the counter, the counting operation stants from the set value
when power 13 applied to the PC.

000Q
]l

Eﬁa 1 & chock

11
bile o} ]

CF  gNT

R HOT00

o2ga

700 trmes

Addressz | Instruction Data
0000 LD 0000
0001 AND 6302
oog2 LD NOT 00
0003 CNT oo

# 0700
0004 LD CNT oo
0005 ouT 0202

An extended counter that counts higher than 9,999 ¢an be made by program-
ming counters in series. The following is an example of a 20,000-count

counter.
(H.ITO uul:n
| |_i I CF  oNt
%2 001
#0100
71 R
CNTOOT
11
11
CNToo
11
CNTOO!
| & o
o2
1r #0200
pyi A

100 Lirmoa

200 thmes

Address | Instruction Data

0000 LD 0000
0001 AND 0001
0002 | LDNOT 0002
0ood OR CNT 001
0004 OoR CNT ; o002
0005 CNT 001

# 4100
0006 LD CNT ! o001
0007 LD NOT 0002
0008 CNT' 002

# G200
0009 LD CNT : o002
0010 ouT 0203
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ON/OFF Delay Circuit oo

One Shot Timer

i SECTION 4-3

Address | Instruction Data

0000 LD ulalaly]
0001 TIM oo
# 00580

0002 LD 0500
0003 AND NOT 0000
0004 TIM 002
¥ 0030

0005 LD TIM 001
0006 LD TIM o002
KEEP(11) 0500

The one shot timer shown below outputs a pulse for 1.5 seconds (the value of

TIM 001's SV) after its input turns ON. (The duration of the ON input signal

must be greater than the scan time.)

L A e

TaTaty e ulr

10 TIMGO
_ iy @ Address | Instructlon DE.lla
om0 0000 LD i 1000
H 0001 AND NOT | TIM 001
-":.iu Tl
, oon ) 158 0002 OR 0000
1000 TIMoOot
Yy @ 0003 ouT 1000
. 0004 LD 1000
0005 TIM oot
g ki T
: 1@ # 05
- ‘ﬁ ﬁ 0006 LD ;1000
: : 0007 | ANDNOT | TIM | o001
1.51 1.5 T
0008 ouT 0204
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Timere and Counters SECTION 3-3

Flicker Clrcuilt Goca Tikgo2 ™Y | Addrass | Instructlon Data
i/ o ) 108
— 0000 | LD - 0000
I} ™M) 15s

002 0001 AND NOT TIM 002
TIMON
1 @ 0002 TiM 001

# 0010

0003 LD TIM 001

0004 | TIM . 002

G205 # 0015
1Ba 18s 0005 LD TIM 001

0006 | QUT 0205
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Data %[ﬁlﬂifﬁﬂ[ﬁ]g SECTION 4-4

Data Shifting The instructions described in this chapter all shift data, but in differing
amounts and directions. Each of the shift instructions is programmed with a

function code.

To input these instructions through the Programming C-t:lnsole, you must press
the FUN key followed by the appropriate function code. bata for the operands
also has to be entered where required. Refer to the Key sequences for each
instruction,

PR

e

Gt o, e

Fe et iy

R

L) E e A el e

114




-:,_%‘i&#,_ﬁlﬁ__}":._ #w PR

- TSECTION 4.

R TPy ey T ——

hif r~ SFT(1 SFT shifts the data by 1 bit in the specified channels, Both a beginning
: ' channel (B) and an end channel (E) must be specified as data,
E must be less than or equal to B, and B and E mus be in the same data
area. :
Ladder Symhbol and Data Input — N To left-shift data, anter

Key Sequence Shitt pubse input g 1) B _
Aosotogratvogt — 1 -3 wriTe
B : Beginning channal WRIT
E : End channel [E]
Coor :

Example Circuit: _____|°°°“[ a— Addrass | Instruction Data
Ladder Diagram and “‘ﬁ’ o G e {0000
Mnemonic Code uﬁa T;J'a . HA 10 0001 o 0001
H_Hit:ms — 0002 LD {0002
0003 AND NOT 0003
0004 SFT(10) HA 10
HR 10
0005 LD HR : 1005
0006 ouT {0100

Inthe above example, HR 10 acts as a 16-bit shift register. An ON shift pulse
signal shifts the data in HR 10 one bit to the leit. This moves HR 1000 to 1014
into HR 1001 to 1015 and the bit content of HR 1015 is lost, Qutput 0100 turns
ON when the bit content of HR 1005 is 1.

HA 1018 | HA 1014 HA 1001 | HA 1400
140 ] 10

144
Loas data -.J ? r f ' f | Dala Input 170
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Data Shifling - SECTION 44

Timing A reset input sets all bits to 0. The data are shifted at the leading edge of the
clock input. if the HR area is used, data is retained during power failure. The
content of bit 15 of channel E is lost each time the data is shifted.

DA inpul

Shifi agnat EI ﬁ
1 1

Contan of KA 1900

Shifting More Than 16 Bits The next example shows a 48-bit shift register which uses a 1-second clock
at a Time pulse as the shift puise signal. The contents of input 0005 are shifted across
channels 28 to 30.

0005 Dara input

8302 (1.0 % clecky SFTO
11 Snm aignat Input sF 20

k)
I Resal lnput | g
I
30CH EBCH 2BCH
LTI UL L L LT LT
LD’1 dili ‘Lu.uunuuuunw -------------------------- w-"--"-n-“"-"----"m cﬂ'nlﬂﬂu d m

Data Areas IR, HR, LR
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Ladder Symbol and Key
Sequence

Control Channel Data

Control Channel Operation

T SECTIONT

b A ity R At o g VTR

SFTR shifls data in a speciiied channel or series of ch:annels to either the left

or right. A beginning and end channel, B and E, must be specified, even for
shifting data within a single channel. B must be less than or equal to E, and B
and E must be in the same data area. Also, a conlrol ghannel which contains

] . . \ |
the reset input, shift pulse input, and data input must he provided.

——{ SFTR(84) For SFTR, entar

- .
C m
B
E .

L3I wAITE
C: Control channel

B: Beginning channel
E: End channel (B] KGluy
[ E ] ‘

|15[14|13]12| | 00|

’ Diractlon control
1 (ON):  Shiit 1o the left
0 (QFF): Shifl to the right

Data input (IN)
|
Shift pulse input (SP) !

Reset input (RY)

When the reset input is applied to SFTR, (i.e. when bit 15 of the control
channel is turned ON), all the bits of the control channel and the carry flag are
cleared to 0, disabling SFTR from acecepting any input.
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Data @hﬂﬁﬁﬂﬂ‘ng SECTION 4-4

when the data is being shifted to the left (from bit 00 towgrd bit 15), (bit 12 of
the controt channel is ON), the content of bit 13 of the controt channel {(dala
input) is transferred to bit 00 of channel B on the leading pdge of the shift
pulse (bit 14 of the control channel). As a result, all the data in channel B is
shifled toward bit 15. At the same time, bil 15 is transferred to the carry flag.

When the data is being shifted to the right (from bit 15 to bit 00), (bit 12 of the
control channel is OFF), the data input is transferred to bit 15 of channel E. As
a result, all the data is shiftad 1 bit toward bit 00. At the same time, the content
of bit 00 of channel B is shifted to the carry flag.

Example Circult: 0000 @ (oR) Addrass | Instruetion Data
. 1 T
Ladder Diagram and : oot 0000 LD i 0000
. ; :
Mnemonic Code — 1 @ (1N} 0001 ouT i as12
i : ;
. | S G ) oz | 10 LTI
so00 é %
it @(SP) 0003 ouT i 3513
000z 0004 LD 0002 b
Il 1515 ) (R 4
" O( ’ 0005 DIFU(13) 5000 i
i SFTA(B) 0006 LD 5000 T
3% ‘
0007 ouT as14
oM 010 'J’:‘
DM 010 [elu]:] LD 0003 -,
0009 | ouT 3515 %
0010 o 0004 i
0011 SFTR(84) Po— i
' as %
DM 010 5
DM { 010 i
5
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SECTION 4-4

Data Areas

IR, HR, LR, DM, "DM

Flags ER

CY

The B and E channels are in different areas, or B » E.
Indirectly addressed DM channel is non-existent.

(DM data is not BCD, or the DM area boundary has been
exceeded.)

Heceives the data of bit 00 or bit 15, depending on the direction
of the shift.
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Data Shittin

4-4-3

Arithmet]
ASL(25)

Ladder Symbol and
Key Sequence

Example Circult:
Ladder Diagram and
Mnemohi¢ Code

Example

Data Areas

Fiags

120

\SECTION 4.4

ASL shifts a single channel of data one bit to the left, with carry (CY).

e ASL(25)

Ch

Ch: Channel whose data
iz to ba shifted.

For ASL enter

h”?“

Instruction

AZL(25) Addrazz Data
oumme 0000 LD 0000
0001 A5L(25) —
DM 010

Bl 15 Bh OO

Contents of Ch Betora Shif u_ll1|n|u[1]1]_[ ofofol1la]1{ofo]1[1] 0

Contents of Ch Altar Shilt

Bk 15

JL

Bk 0Q

E] Leleltfrfr]ofofoftfofrfefo]sislo]

“IR, HR, LR, DM, *DM

ER

Indirectly addressed DM channel 15 non-existent.
{DM data is not BCD, or the DM area boundary has been

exceeded.)

CY—— Receives the data of bit 15.
ON when the contents of the data channel are 0000; otherwise

EQ

OFF.

-‘-:‘.ﬂ‘n‘ué:-

Fxrd H=d




.@ﬁlﬁ@ g[ﬁlﬂﬁﬂ'ﬂ[ﬁg SECTION 4-4

Arlthmetic Shift Right - ASR shifts a single channel of data one bit to the right, with carry (C‘:’). iero is
ASR(26) always shifted into bit 15. In all other respects it is the same as ASL,
Ladder Symbaol —— ASR(26)

Ch

Ch: Channel to ba shifted

When a zero or 4 one is shifted into bit 15, all bits are shifted to the right and
bit 00 is shifted into CY.

e | Bl 15 Bt 00
xample Contants of Ch bafere shift 1]1{o]o a
onanis rcnsatoro et o[ [eo [ E[ e[+ 5T T:Ts] []
Bli 15 4} B 00
Contants of Ch after shift [elsTilafo]o]alsls]ofo] faTe]o]1] E

121




Data @hﬂﬁ&ﬂng SECTION 4-4

Rotate Left - ROL(27) ROL rotates a single channel of data one bit to the left, with earry (CY). ROL
shifis CY into bit 00 of the specified channel, and bit 15 iinto CY.
Use STCG(41) or CLC(41) to force-set or forge-reset the Fontents of CY before
doing a rolate operation. |

Ladder Symbol and ROL(27) For ROL, enter

Ch: Channel to be rotated

Channel data movement is as below:

oy BT 18 BT og h}

, .g

;

Examipe Clreuit: i ROLiZN Addrass | Instruction Data i
Ladder Diagram and ' o “oo0 — —
Mnhemohic Code ‘
0001 ROL{27) -— :

DM [ oto] 3

]

Example cY EUIS & 00 ‘
P Contents of Ch Balore Rotate Urfefafr]olef [ tlo]a]ol ]a]ol1] i

T \

cr  Biig @ B oo

Contents of Ch After Rotate m Io[1l_l I [ [ [ l [ Iﬂ[ ] [ l J I
|

Data Areas | IR, HR, LR, DM, *DM ' L

Flags ER Indirectly addressed DM channel is non-existent. ’
(DM data is not BCD, or the DM area boundary has been
exceeded.) %

CY ——1 Receives the data of bit 15.
EQ-——— ON when contents of the data ¢channel are 0000; otherwise, OFF.

By

T mcha
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_;@@ﬂm %[ﬁﬂﬁﬂﬂ[mg ‘ SECTION 4-4

4

Rotate Right - ROR(28) ROR rotates a single channet of data one bit to the right, including carry (CY).
ROR shifts CY into bit 15 of the specified channel, and bt 00 into CY.
Use STC(41) or CLC{41) to force-set or force-reset the contents of CY before

doing a rotate operation.

Ladder Symbol — ROR(28)
Ch

Ch: Channel to ba ratatad

Channel data movement is as below:
BIT15 BIT 0

i CY Br 15 BhOd

Example Contents of Ch Before Rotate I1|°|1|°l1]i|°[°T1I1I1I°|°|°|1I1|]
CY BE 15 @ =te]

Contentz of Ch After Rotale EI [eli]a] el Taefo] v Te]o]a]"]

These are identical to ROL except that CY receives the data of bit 00 instead
of the data of bit 15.

Data Areas and Flags

123




Data Shﬂﬁ&ﬂm)@ SECTION 4-4

One Digh Shift Left - SLD(74)  SLD left shifts data between the beginning and end channels by one digit (four
bits). When channels of data are shifted with SLD, zem is written into the first
digit of the beginning channel, and the leftmost digit of the end channel is lost.
Ladder Symbo! and Key — | SLD(74) For SLDO, anter
Sequence T
B m
E
B: Baginning channal
E: End channel [B]
B and E must be in the same data area, and E must be greater than ar equal
to B.
Example Circuit: I °ﬁ° ETT Address | Instruction Data
ar DI
Ladd agram and OM 010 0000 LD 0000
Mnemonic Code OM o1
0001 SLD(74) — ;
DM  ot0
DM | ot -
§
) 1
Example d 8 B and E bsfara SLD ;
sl Flc[s][o]7]s]n ;
¥ :
Last dala ! ! 0 :?
: 3 B and E aftar SLD ;
Flclslu 7|9|1|u ]
By
124
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Lata Shiftin

One DIgit Shift Right -
SAD(75)

Ladder Symbaol

Example

Data Areas

Flags

. . T:SECTION 4-4

5SRD shifls data beiween the beginning and end channels: by one digit (four
bits) to the right. Zero is written into the leftmast digit of the beginning channel
and the rightmost digit of the end channel is lost.

— ! SRD(75)
B
E

B: Beglnning channel
E: End channa!

B and E must be in the same data area, and E musi be greater than or equal
to B.

8 & B and E before SRD
al ¢|5|2 F a|c,1

1 )
0 @ Loat data

o[a|4|s NEAE

B and E afler SRD

| 1R, HR, LR, DM, *DM

ER The B and E channels are in different areas, or B =~ E,
Indirectly addressed DM channel is non-existent,
(DM data is not BCD, or the DM area boundary has beern
gxceeded.)

Note: If a power failure occurs during a shift operation across more than 50
channels, the shift operation may not be completed.
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~ SECTION 4-4

4-4-6
Word Shift - WSFT(16)

Ladder Symbol and Key
Sequenca

Example Circuil:
Ladder Dlagram and
Mnemonilc Code

Example

Data Areas

Flags

126

WGSFT left shifls data between the beginning and end channels in channel
units. Zeros are written into the beginning channel and the contents of the
channel are lost.

—— WSFT(18) For WSFT, antar
E

B: Beginning channal (8] KL
E: End channal
[R=3 W WRITE

end

mcio WEFT(18) Address Instruction Data
DM 010
T 0000 LD 0000
o001 WSFT(16) —
oM 010
DM 011
E Bl B
Flofelz{als]{s{2f1]o]2]e
Leat data =a=
j—m
E B g

sflafs]als]olafafofo]o]o

[ IR, HR, LR, DM, ‘DM

ER The 8 and E channels are in different areas, or B » E.
Indirectly addressed DM channel is non-gxistent.
(DM data is not BCD, or the DM area boundary has been

exceeded.)

sl ey e Lo A




Data Movemaent g Sectlon 4-5

4-5 -

Data Movement This section describes the instructions used for maving data, between data
areas. Data movement is essential for utilizing all of the internal data areas of

the PC. Communication in linked systems also reqmrer.-:: dala movermnent.

|
Each Tnstruction is programmed with a function code. fo input these instrue-
tions through the Programming Console, press the FUI*?I key followed by the
appropriate function code._ Data for ihe operands also has to be entered where
required. Refer {o the key sequences for each instruction.
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;’:@ ta‘Mevermn@nt Section 4-5

Move - MOV{21) MOV transfers source data (either the data in a specified channel or a fours
- Maove Not - MYN(22) digit hexadecimal constant) to a destination channel.
MVN inverts the source data and then transfers it to the destination charnnel,
. Ladder Symhbols and —— MoV For MOV, enter
Key Sequences B
D
5: Sourca data (5] RLlug
D: Destination channel
—— MVN(22)
[ Far MVN, enter
3 c
S: Source data (
D: Dastinalion channal }
[5) KL ;é
. . o0 {
. Example Circuil: il MOV Address | Instruction Data 3
Ladder Diagram and o I
0000 LD I 0000 '
- Mnamonic Code HA 05 : g’
0001 MOV(21) P — :
MYNZ3)
01
HA s 4}:
LA 2D HR 05 '
cop2 MVN(22) —_— T
HR 05
LR 20 :

In the example circuit above, when input 0000 turns ON, MOV transfers the
contents of channel 01 to HR 05, and MVN inverts the contents of HR 05 and
transiers them into LA 240.
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. Data Mevement ) ' Saction 4-5
1 il

Canterits of Ch 01 |1|u|1|o|1|u|1]o|1’|u|1|u|1[u]1lb-|

Y
conumumnos[1[0]1[o|1|o|1|o|1[u!1|n[1[n|1|u]

Cmtonuu(LHm[0[1|u|1|o]1|o|1|o|1lu|1|o|1|n|1

Data Areas Source Dastination
IR, SR, HR, LR, TC, DM, ‘DM # IR, HR, LR, DM, "DM

Timers and counters cannot be designated as destinations of MOV(21) or
- MVN(22). However you can change a timer's PV or a counter's PV by pro-
gram control with BSET(71).

Flags ' ER— Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been
Excéeded.) . '
EQ ON when source and destination channe! contents are 0000;
otherwise OFF.
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SDEtE MevEmant
ém—-m-n.ﬂ-u—-t—-um-..-wﬂ i

Section 4-5

e '_ - BSET(71 BSET copies a channel of data or a constant number to several consecutive
R channels.

Both a beginning channe! (B) and an end channe! (E) must be specified as
data. B must be less than or equal to E, and B and E must be in the same
data area.

BSET can be used to change timer/counter data. {(This cannot be done with

MOV(21} or MVN(22).)

I

. Ladder Symbol and BSET(71) _ For BSET, enter

' Key Sequence ' a

5 7 1 WHITE
; B
| E then the source and destination
channpeal numbers,

! $: Source data

5 ) B: Baginning channal [S=F R VWRITE

: E: End channal _

| S wriTe

|

: Example Clr cuit; oo?o BEET(M) Address | Instruction Data

. i : "

; Ladder Diagram and D:m 0000 LD 0000

-Mnamonlc Coda

. DM 211 0001 BSET(71) —_
# 1234
DM Q00
DM | 211

.Example S0ata |71 2 a3 4 BOma J1 2 3 4

' 8+1 Daa t 2 3 3

E Data l1 2 2 4 I

‘Data Areas P B and E

! IR, SR, HR, LR, TC, DM, *DM, # IR, HR, LR, DM, "DM

Flags ER The B and E channels are in different areas, or 8 » E.

! Indirectly addressed DM channel is non-existent,
" (DM data is not BCD, or the DM area boundary has been
exceeded.)

S Lo ¥t v I i b ey, T




- Datae Mevement

Bl fer - XFE XFER moves the contents of several consecutive source channels to con-
secutive destination channels. '

dat 5 :Section 4-5

Ladder Symbol and XFER(70) For XPER, anter
Key Sequence
3 )
o then the number of channsls and the
sowrce baginning and destination

beginning ehannal numbers,
N: Number of channeis 10 move

8: Source beginning channel
D: Destination beginning channal VI WRITE
[5] plud

N, the number of channels to be transferred, must be a 4-digit BCD number,
Both the source and destination channels may be in the same data area, but
their respective block areas must not overlap.

H . oo
Example Circult; | it XFERGD) Address | Instruction Data
Ladder Dlagram and 40007 0000 D I 0000
' Mnemonl¢ Code ll :
f DM oo | 0001 XFER(70) —
# & 0003
! ot
DM: 010
1 .
! Example These 3 are the channels to be transferrad.
[ Newoom | s , LII
3 1 2 3 4 |- D 1 2 a3 4
Sal 00 0 0= D+ o 0 oo
542 F FF El= D2 F FEFF
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Section 4-5

Data:Movement
A
Data Areas N S and D
IR, LR, HR, TC, DM, "DM
'Flag ER The specified numbier of channels 1o transfer is not BCD, or when

added 1o the beginning channel number, the specified area is

exceeded,
Indirectly addressed DM channel is non-existent.
{DM data is not BCD, or the DM area boundary has been

exceeded.)

S T

cheltl Fefieein 2

et oLt

e LR e TR
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Rata Movement

4-5-4

Data Exchange «
XCHG(73)

Ladder Symbol and
Key Sequence

Example Circuit:
Ladder Diagram and
Mnemonic Codea

Examﬁle

Data Arecas

Flag

Section 4-5

XCHG exchanges the data of two different channels. If you want to exchange
ihe data between 2 blocks whose size is greater than 1 channel, use anothar
data area as an intermediate buffer and transfer data to \hat area with
XFER(70).

For XCHG, enter

XCHG(73)
) o .
E2
then the exchange ehannel numbars.
E1: Exchangs channe! 1
E2: Exchange channal 2 3NN WRITE
[E2] BENS
0000
T ACHG(TY) Address | Instruction Data
o1 T
o 0000 LD 0000
0001 XCHG(73) -
01
oM 010

[&rom ] worcown [[1]: [[eLeTe e e e e e e[ s e]
[z Daa ] ow o10conens Lfe[ o Toftfel o0 [ohTa 1 ]o] 1]0]

| 3

(€1 0aa ] enot comans [rfefifolsTo] Je[oTe e[ Ta] 1]0]
[z 0aa Jomocemens [V [1]1[1]0]o]a]o]o]o]o]o]o]a]o]0]

| IR HR, LR, TC,DM, DM |

ER Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been

exceeded.)
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Data Movement

|
i

-5-5
ingle Ch

Section 4-5

Single Channel Distributlon - DIST moves one channel of dala to a destination channel whose address is
given by a deslination base channel + an offset. That ig, the offset is added to

DIST(80)

Ladder Symbol and
Key Sequence

'Example Circuit:
Ladder Diagram and
Maemonic Code

Data Areas

134

the destination base channel o determine the actual destination channe!,

The offset data must be a 4-digit BCD value. Also, the final destination ad-
dress must be in the same data area as the destination base channel.

—1{ DIST(80)

DBs
of

3 Source data
DBs: Destination base channal
Of: Offsat data

For DIST, enter

then tha source and dastination basa
channel numbears and the offsat,

DIST(ED)

0n

DM 000

a5

Address | Instruction Data
Q000 LD nooo
0001 DIST(80) —
o1
DM i  ooo
35

Inthe example above, if the content of channel 35 is 5 then the destination

channelis DM 005,

5

DB

IR, SR, HR, LR, TC, DM, *DM #

IR, HR, LR, TC, DM, "DM

Ot

IR, HR, LR, TG, DM, “DM #




Data Mevement T ingmeaSection 4<5

Ty

Flags ER The specified offset data is not BCD, or wﬁen added.to tﬁ; MN
destination base channel, the specified area is exceedeaf* .
Indirectly addressed DM channel is non-existent. N
{DM data is nol BCD, or the DM area boundary has been
exceeded.)

EQ ——— ON when source channel contents are 0000: otherwise OFF,

LY
!
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. Ladder Symbol and
. Key Sequence

'Example Clrcuit:
‘Ladder Diagram and
Mnemanlc Code

Data Areas

136

Section 4-5

COLL extracts dala from the source channel and writes it to a destinaiion
channel. The address of the actual source channel is determined by adding
the offsel lo the source channel,

The offset data must be a 4-digil BCD value. Also, the final source channel
must be in the same data area as the source base channel.

—— COLL{81)
583

Of

D

SBs: Sourca basa channal
Of: Offzet data

Foar COLL, enter

B
1 WRITE

than the source base and destination

channel numbers and the offset.

D: Destination channel

COLL(SY) Address | Instructlon Data
— o000 | LD : 0000
B 0001 COLL(g1) -
™
DM | 000
: 38

In the example above, if the content of channel 35 is 5 then the source

channel is DM 005,

5Bz

Of

IR, SR, HR, LR, TC, DM, "DM

IR, HR, LR, TC, DM, "DM, #

D

IR, HR, LR, TC, DM,

“CM

F.:ﬁ;'b‘i;!-p':.:) (RS



~ Figm='Saction 4-5

ER The specified offset data is not BCD, or whér'addad to the
* | source beginning channel, the specified area is exceeded,
Indireclly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been
exceeded.)
EQ— ON when source channel contents are 0000.
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' Ladder Symbol and
Key Sequence

' Control Data

i
{
i Example Circuit:
: Ladder Diagram and
. Mnemonic Code

|
1

|
i
i

. Example

MOVB transfers the specified bit lo another specified bit. The specifications for

Section 4-5

the source and destination bits are made in a control channel (or input as a
constant) in BCD.

—— MOVB(82)

]
C
D

5: Source data
C: Control data
D: Dastination channal

Bit 15

Bk 00

CLLL]

For MOVEB, anter

c
I WAITE

than the scurce data and control data

and destination channe! numbar,

I :
Source bil apeciicakn (BCD -0 o 15)

f———r— Dtlinatiom bit spacificaton (BCO - 014 14)

I Daatination chanmal ’

LT T ITTTTTTT]]

'ﬁ" MQVB(ES) Addrass | Instructlon Data
DM 000 H
" 0000 LD 00Qo
15 0001 MOVE(82) —
DM Qoo
a5
13
comaosa | [ofefofiJofo]1Jeafa]ofefa]a]]a]
“ ™, ot P S —_—
1 2 0 2
sowcachannalordaa ] [o[ [ Jol 1ol Ja[ 12 o[ [1]1]1]

BRI i it e

)

5.5 I i ot A i

Rl rei i

[ohh

el

e s e




Data Mevamant

Sectlion 4-5
Data Areas g C
IR, SR, HR. LR, DM, ‘DM ,# IR, HR, LR, TG, DM, DM, #
D
IR, HR, LR, TC, DM, "DM
Note: 8 and C can be constanls within the range 0000 to FFFF,
Flag ER Control data is not BCD, or is specifying a non-existent bit {i.e.,

bit specification must be 00 to 15),
Indirectly addressed DM channel is non-existent.

(DM data is not BCD, or the DM area boundary has been
exceaded.)
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Pata Meovemant

4-5-8

Digit - vD

Ladder Symbol and
'Key Sequence

Conirol Data

'Example Clrcult:
Ladder Dlagram and
.Mnemonic Code

Section 4-5

MOVD moves the hexadecimal contents of the specified 4-bit source digkt to
the specified destinalion digit. Up to four digits can be transferred at one time

with this instruction.

— | MOVD(83)
S
C
D

5: Source data
C: Conlrol data (0,1,2,3)
b: Dastination channal

Ba 1§ Bit 00

For MOVD, entar

D
m

then the source data and control dala
and dastination channe! number.

| L. Spaciflea which aource digh(o 1a 2) o mave (iral

MNumnbar of digl 1o be moved (0 10 3)

0:7 digil (4 bile)

12 digits (8 bhs)

2:0 digha {12 bim)

34 digils (16 Bit)

e————— Zpecifen the liml dealinalion digi {0 (e 3)
L e Nol used

Note: If four digils are to be moved, and the first destination digit is “2", the
data are transferred to destination digits 2, 3, 0, and then 1,

MOVD(a3) Address ! Instruction Data
== 0000 | LD {0000
OM 003 oo MOVD(23) —-—

DM Q00
a5
DM oo3




Data Movemaent . Section 4-5

Example Bk 15 B 0o
G:Chas
1o w s 1
o 2 0 1

e = Sian with soures digit # 1 {La.. the sacond saures digh)
s Tranwler ona digh
== Cutput o destination digh # 2 {La.. the third digi)

50 o)
w il e -
H L} | A

| — O Y
eRitd g2 dgllt  dgeo

L —
dglla Gtz dgi1 dgho

Examples of Multlple
Diglt Transfer

-] o g D g D 5 1]
¢] Q o o Q o "]
1 \ 1 1 1 1 1 1 1
2 2 2 2 2 2 2 2
3 a A - E) 3 3 k| 3
Dala Areas 5 c
IR, 5R, HR, LR, TC, DM, *DM ,# IR, HR, LR, TC, DM, "'DM, #
D
IR, HR, LR, TC, DM, DM
Flag ER Control data is specifying a digit other than 0, 1, 2, or 3.

Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been
axceeded.)
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. Date Comparisen Instrucllons SECTION 4.5

- 4-6
- Data Comparison

Instructions

142

This section describes the instructions used for comparing data. Direct
comparisons Tor equalily are possible as well as range checks.

Each data comparison instruction is prograrnmed with a function code. To
input these instructions through the Programming Console, press the FUN
key followed by the appropriate function code.

B




Data Comparlsen Instructions D SECTION 4-6

Compatre - CMP(20) CMP compares two sets of 4-digit hexadecimal data and outputs the
results to the GR, EQ, and LE flags in the SR area, (Referto 3-3-9.)
Ladder Symbo! and ——— CMP{20) For CMP, enter

Key Sequence c1 o
c2 m

C1: Compara data 1
C2: Compare data 2

Example Clrcutt:
Ladder Dlagram and
Mnemonic Code

o000 TaH Addrazs Instruction Data
{ F CWE
— | M “;':n 0000 LD 0000
HF 05 0001 ouT TR 0

?114 oooz2 CMP(20) —
1 @ Giraater than -
010

EQ
r— Equa MR 09

;LE; g2z ) Lomss than 0003 AND 6305 |
0004 ouT 0200
0005 LD TR 0
0006 | AND 6306
0007 ouT i 0201
0008 | LD TR 0
0009 | AND 6307
0010 ouT H 0202
Data Areas |_IR. SR, HR, LR, TC, DM, ‘DM, # |
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- Data Cemparison Instructions SECTION 4-6

“ Flags ERA Indirectly addressed DM channel is non-existent.
‘ (DM data is not BCD, or the DM area boundary has been
exceeced.)
EC — See table helow.
LE — See lable below.
GR — See table below.

C1=G2 | C1=C2 | C1<C2
EQ | OFF | ON OFF
LE | OFF | OFF |ON
GR | OFF | OFF | OFF

Note: Instructions immedialely preceding a compare may affect the EQ,
LE, and GR flags.

e eI S e R e
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Data Comparisen Instrucilons : SECTION 4-6

4-6-2
Table Compare-
TCMP{E5)

Ladder Symbol and Key
Sequence

Example

TCMP compares a 4-digit value with values in a table of 15 channeis, If
the compare value equals a value in the tab) '

_ : e, TCMP sets the corre -
ing bit in the result channel, wpond

TCMP(85) For TCMP, anter

F
IB

R then the compare data and
compare tabla beginning
CD: Compare data channel and result channel.

TB: First channe! of the compare tabia
R: Rasult channal [CD] KiGIUS

Iif, for example, the conents of channel TB equals CD, bit 00 of the resuit
channel is set to 1. If not, bit 00 will be cleared o 0.

CBto CB +'15 Rasult

cb CB ABCD 1_] Bitoo
—| CB+1 0101 0
—| CB+2 0473 0
—| CB+3 0201 0
—] CB+4 DF10 0
| _CB+5 0444 0
CB+§ 94Fg 0
—— [ CBa7 0301 0
CB+8 ABCD o 1
—|  CB+9 ECO1 0
CB+10 1234 0
—=| CB+11 2D43 0
—| CB+12 00040 0
—| CBi13 AF30 0
—=| CB+14 4321 0
e[ cBsts 1010 0 |Bit1s
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" Data Comparisen INSrUctions

Example Circuit:
Ladder Diagram and
Mnemonlc Code

Data Areas

Flags

146

TCMP (a5)

o

DM oD

B

SECTION 4-6

Address | Instruction Data
0oon LD 0Qoo
0001 TCMP(85) —
01
DM 000
i 3

In the example above, when input 0000 turns ON, the contents of channel 01
are compared with each of the channels from DM 000 to DM Q15. Where the
two sets of data are equal, TCMP sels the corresponding bit of channel 35.
When the data does not match a channel in the table, a 0" is written 10 the

corresponding hit in channel 35.

cD

TEBand R

IR. SR, HA, LR, TC, DM, "DM, #

IR, HR, LR, TC, DM, "DM

ER The compare table (i.e., TB through TB + 15) exceeds the

data area.
Indirectly addressed DM channel is non-existent.
{OM data is not BCD, or the DM area boundary has been

exceeaded.)




Data Genversion Instructions i meT e SECTION 4-7

[T R har—

Dat version The conversion instructions convert channel data that is in one format into
Instructions another formal and output the converted data lo specified output channel{s).

Each data conversion instruction is programmed with a tunction code. To input
these instructions through the Programming Console, press the FUN key
followed by the appropriate funclion code.
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Data Convaerslon Ingtructions SECTION 4-7
m
4-7-1

- BCD to Binary - BIN(23) BIN converts four-digit, decimal data in one channel inlo 16-bit binary data,
and outputs the converted dala to a result channel.

Example Houtew channal Reémialt channed
‘ HIENERE ol o] 7 Te
X e o xio Xie  Xier XiEg Xie

. L.adder Symbol and Key —— BINE@3) For BIN, enter

=
R

then the source and destination
5: Source channel channel numbars,

R; Result channal )
[5] RiGS

‘Example Circult: I 0000 e - Addrass | Instruction Data
Ladder Diagram and i 10 0000 LD oooo
'‘Mnemohic Code HA 20
0001 BIN(23) -
10
HR | 20

In the example above, when input 0000 turns ON, the BCD contents of
¢hannel 10 are converted into binary format and are then output to HR 20.

R ]

"Data Areas s R
IR, 3R, HAR, LA, TC, DM, "DM A, HR, LR, DM, *OM
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snolftoutian. .

Data Cenverglon Instructiens

SECTION 4-7

Flags " ER The contents of the source channel ara.not BGD.
Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area bodndary has.been
exceeded.)
£Q ———1 ON when the contents of the result channel are 0000.
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' Data Conversien Instructions SECTION 4-7

e

" Binary 10 BCD - BCD(24) The BCD (binary-to-BCD conversion) instruction converts 16-bit binary data in
one channel into four-digil, decimal dala, and outputs the converted data to
another channel.

Example Soumrm channel Reult channgl

1 Jole]e H 4| a]a T2
& x1ET N8 e F3led Y o i

Sequence 3
‘ - R

then the source and destination
8: Source channal channel numbers.

R: Result channal

B e e J rdimh

'Example Circult: 000 pv— Address | Instruction Data
‘ 10
Ladder Dlagram and " 0000 LD 0000
Mnemoanic Code ;
LA 20 0001 BCD(24) —_ s
10
L4
LR | 20 :

In the example above, when input 0000 turns ON, the binary contents of
channel 10 are converted into BCD format and are then output to LR 20,

2
=
:
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Data Converslen Instructiens

- SECTION 4-7

Data Areas 5 R
IR, SR, HA, LR, TC, DM, *DM IR, HR, LR, DM, "DM
Flags ER Result channel overflow (i.¢, contents of A = 9939).

Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been
exceeded.)

EQ — ON when the contents of the result channe! are Q000.

Note: When the contents of the source channel exceed “270F", the convered
result exceeds "99997, and the instruction is not executed. When the in-
struction is not executed, R remains unchanged.
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Data Genversien Instrucilons - SECTION 4-7
“

4-7-3

4-to-16 Decoder - MLPX converts up to four, 4-bit hexadecimal values in the source channel into
MLPX(76) decimal numbers from 0 to 15 and then in the destination channel(s) turns ON

the bit(s) that corresponds to the converted values. If more than one source
digit is specified, then a single bit will be set to 1 in each of the corresponding
destination channels. .

Ladder Symbol and Key MLPX(76) For MLFY, anter
Sequence
Di
‘ RB then the sourca channel, digit designator
and result channel.
S: Sourca channel
Di: Digit designatar =R WRITE
RB: Result beginning channel

[Di] RGNS
=

!

Diglt Deslgnator 2
—— _-.'jff.‘

Spacilien 1ha fIrs1 digll to b conveded (010 3) )

Numbar of dlgita 10 Ba converted (0 ta 3) N

0: 1 digh (4 bl
1: 2 digin (9 bita)
2 3 digha {12 bits) "
o4 dighs (16 bils)
— e g Nt vEad

i
‘Example Circult: D?Tn_ WLPX(76) Addrass | Instruction Data "%‘
Ladder Diagram and (oo 0000 D 0000 !
Mnemonlc Code HA 10 i

oMo 0001 MLPX(76) - ;

LA : 00

HR ¢ 10

DM i 010
o
i
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Data Converslen Instructions

Decoding Multiple Digits

Data Areas

Flags

T 5ZTSECTION 4-

Py
When decoding multiple digits, the first digit to be converteq, élsﬂsﬂﬁlé%ﬁiéd'i
by Di, will be the first digit in the final cutput. For example, if the number of
digits specified is “3", and the first digit is “2", the data are transferred from
digits 2, 3, 0, and then 1.

7

Di: o010 Di : 0030
5 Ch & th
9 RA Ch 0 RE  Ch
1 AB+1 Ch 1 RBle1 Ch
2 2 RB. Ch
3 a AB+3CGh
Di: 0031 Di : 0023
SCh SCh
0 RA Ch 9 AR Gh
1 RBs1 Ch 1 Ag+1 Ch
2 - AB+2Ch 2 RE+2 Ch
3 ‘ AB+3 Ch 3
5 Di

IR, 3R, HR, LR, TC, DM, “DM, IR, HR, LR, TC, DM, "DM, #

RB

IR, HR, LR, DM, "DM,

Note: Be sure that (RB + n), the specified destination plus the number of
digits you are decoding, does not exceed the data area.

ER Incorrect digit designator, or RB+1 to RE+3 exceed the data
area.
Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been
exceeded.)
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Data Conversion Instructions — SECTION 47
m.

4-7-4

16-t0-4 Encoder - DMPX determines the position of the highest ON bit in the specified source
DMPX(77) channel, encodes it into single-digit binary data, then transfers the result to the

specified digit in the destination channel. Up to four digits (from four consecu-
tive source channels) may be encoded and the digits written to the result

channel.
Ladder Symbol and Key DMPX(77) For DMPX, enter
Sequence R
q SB m I
R y
Di then the sourca, destination and
digit daslgnator data.
SB: Sourca beginning channsl 9 Jnator gata §
R: Result channal i
Di; Digit designator [5B] 4

Digit Deslgnator D:[& _ :
Srrere—r
, Spacillon 1he lirst digh to be comveried (0 1o 3)
Numier of dighta [0 be converied. (0 {5 3)

0:1 digh (% blm)
1: 2 digits {3 bitw)
22 digits {12 lollm)
4 4 dighs (15 bils)
— = Noluged

s ol =

e

- Example Clrcuit: | “ﬁ’ OMPATY Address | Instructlon Data
Ladder Diagr.
agram and ol 0000 LD 0000 ‘
Mnemonic Code DM a10
HR 10 0001 DMPX(77) : _
: o
oM 010
HR 10
Dengnaler Imeleauss thar digin 21 In The 58 hanngl
dastination channa la ke lirala
s [ Al o] 1] Saowaned. in tis axarrpie, ofa]a]>
i [ "T=s= |his higheat bt 3al 1o 1 & ba &9,
Nt uaad thralon JIGR 21 In the
denrination channel ks encoded R channsl
I 3. Nowa Lhal tha other digits of
the rasull channel, Ara (ot [ l g I
changed,
et Encode ona digh anly 1
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Data Conversien Insiruclions ~ SECTION 4-7

Enceding Multiple Digits When encoding multiple digits, the first channel to be fconverted, as specified
by Di, will be the first digit in the final output. For example, if the number of
digits specified is “3", and the first digit is “2", the data are transferred to digits
2, 3,0, and then 1.

Di: ool Di ; 0030
‘ RCh A Ch
S8 Gh 0 58 Ch 0
$8+1 Ch 1 8847 Ch o
\ 2 B2 Ch - 2
3 5843 Ch 3’
Di: o013 Di - 0032
ACh A Gh
S8 Ch 0 88 Ch 0
SB«1Ch 1 SB+1Ch 1
2 86+2 Gh 2
a 5B+3Ch a.
Data Areas s . R
IR, SR, HA, LA, TC, DM, *DM, IR, HR, LR, TG, DM, *DM,

DI
IR, HR, LA, DM, DM, #

Note: Be sure that SB + n, the specified source channel plus the number
of values to be encoded, does not exceed the data area.

Flags ER —— Incorract digit designator data, or 5B+1 to SB+3 cross over a
data area boundary.

indirectly addressed DM channel is non-existent.

(BM data is not BCD, or the DM area boundary has been
exceeded.)

Conlents of the source input channels (SB, $B+1, $B+2, and
SB+3) are 0000.
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' Deta Conversion INSWUEons SECTION 4-7
' “

 I-Segment Decoder - . SDEC converts 4 bits of 16-bit data into 8-bit data for 7-segment display.
F SDEC(7
Ladder Symbol and Key ——-1 SDEC(78) For SDEC, enter
. Sequence S
7 WRITE
. Di «
Do then the source, destination and
digit designator data.
5: Sourca channel
Di: Digit designatar (5] Khlyz
[B: Dastination beginning channal
:
Digit Designator [TTT1 "
I _I__... Specitloa Ihe Hra digh o ba canwsited (0 (0 3} :::Z-
MNumber of digha 1o ba coverted. {0 15.3) i
0: 1 digit {4 bita) e
1: 2 diglia {8 bika) &
23 digite (12 blls) N
2.4 dlgita {16 biiz)
et Dhalination desbkgnatlon
=0": Lower 8 bita
"1°; High#r 8 bila
e Mol uzed
|
I
Exﬂmple Circuit; C(ﬁﬂ SDECTE Addrass Instruction Data
iLadder Diagram and DM 010 0000 D 0000 .
‘Mnemonic Code HROS i L
: =0 0001 SDEC(78) : —
DM 010 E
HA | 05
P20
I 8.
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Data Conversien Instructions -;;,?;;:?,;;;f}'@n_;ﬁ, . SECTION 4-7

Extarnally wired display

H
1
:

8160 [ " Bit 00 —1-}___; .
L Lol —e 1: Bagin deoding with the fral o kY1 [1 ="
a digk of the anuree chanasl z|o 1 et f )
— _— u
. a d 210 1F—wd -
o I|0 . 1 e .
a SAENE 7] ¢
{210 |—= 0:Dacods cne digk 1 AN paal N
1} ol 1 1 [—=g d
all) 7 ]
0 =lo
1] -l I | |
1| [t & Tranaler the deaded value o a -
0 tha lower 8 bla of tha dessination AR
- channad. -
v} J 211
[ | AR
| 1e| — Thi digh ke ot used. eyl -
211
| B 15 J ]t ait1s L]
Encoding Multiple Dlgits When encoding multiple digits, the output area available is three channels

long, ending at channel DB+2. The encoded data is wrilten sequentially
into the channels beginning with the upper or lower half of DB depending
on the designated information.

Di; o011
5 . [):]
diai 0 0 paoaltion
digit 1 ol (iEwar orde)
digk 2 v 1 pottion
digk a {higher ordar)
Data Areas s =

IR, SR, HA, LA, TC, DM, "DM, IR, HR, LR, TC, DM, DM, #

DB
IR, HR, LA, DM, ‘DM

Note: Be sure that (DB + n), the specified destination channe! plus the
number of digits you are decoding, does not cross a data area
boundary.

Flags ER Incorrect digit designator, or DB+1 10 DB+3 exceed the data
area.
Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been
exceeded.)
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'4-8.= -
«BCD Calculation
Instructions

o
i

L ASeD Caledlation Instrucilons Section 4-8

The BCD calculation instructions - INC, DEC, ADD, SUB, MUL, DIV, FDIV,
and ROOT - all perform arithmetic operations on BCD data.

For INC and DEG the input and output channels are the same. That is, the
contents of their input channels are overwritten with lhe instruction results.

STC and CLC, instructions which set and clear the carry flag, are included in
this group because most of the BCD operations make use of the carry flag in
their results. Binary arithmetic and shift operations also use the carry ilag.

Note: The addition and subtraction instructions use CY in the calculation as
well as in the result. Be sure to clear CY if it is not required in the
calculatiort.

Each BCD caleulation instruction is programmed with a function code. To
input these instructions through the Programming Console, you must press
the FUN key followed by the appropriate function code.

BT

R S _
,_:éu;,-:—,’_‘._-;T:._-;g‘..__'q;.;ﬁ_./.}:r_'\'~ :

S e
.

s

faMEd g o heaa g
S B B

tha

M s
S LR



4-8-1
Increment - INC(28)

Ladder Symbel and
Key Sequence

Example Circuit:
Ladder Diagram and
Mnemonlc Code

INC Operatlon

Dala Areas

Fiags

BCD Caleulation Instructlens

For INC, enter

—— ING(38) .

Ch: Data channal .
[ Ch ] I

1 NGi38) Addrass | Instruction Data
DM 210 0000 LD 0000 |
0001 INC(38) -
DM ; o010

When input 0000 turns ON, 1 is added 1o the contents of DM 010. The incre-
mented result is then output to OM 010. Until input 0000 goes OFF, the
contents of DM 010 will be incremented on every scan.

IR, HR, LR, DM, *DM

ER The dala to be incremented is not BCD.
Ind'irecuy addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has heen
exceeded.)

EQ —— ON whaen the incremented resull is 0.
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: ‘?ﬁ@ﬁﬁé&ﬂ@uﬂmﬂﬂ@w Ingtructions

4-8-2

‘Ladder Symbol and
Key Sequence

Example Circuit:
Ladder Dlagram and
Mnemonic Code

DEG Operation

Data Areas

Flags

160

Section 4-8

DEC decremenis 4-digit BCD data by 1, without carry. DEC works the same
way as INC except that it decrements the value instead of incrementing it.

DEC(39) Feor DEC, enter

4]
Ch: Data channal :

DEC (39) Address | Instructlon Data

S

:|:§

il 0000 | LD 0000

0001 | DEC(a9) _

DM 010 f.f

%

When input 0000 turns ON, 1 is subtracted from the contents of DM 010, The i
decremented result is then output to DM 010. Until input 0600 goes OFF, the *
conltents of DM 010 will be decremented on every scan.

IR, HR, LR, DM, “DM

ER The data to be decremented is not BCD.
Indirectly addressed DM channel is non-existent.

(DM data is not BCD, or the DM area boundary has been 2
exceeded.) i

EQ —— ON when the decremented result is 0. M




BCD Caleulation Instructions RSN

4-8-3

I Ty - 41

Ladder Symbols and
Key Setjuence

For 3TC, entar

Far CLC, enter

Section 4-8

STC(40) sets the carry flag, CY (i.e., assigns a “1"to CY).
CLC(41) clears the carry tlag, CY (i.e, assigns a “0* to CY).

E
m

]
m

The carry flag is affected by the following instructions:

Meaning of Carry Flag Valua
Instructlon FUN g v Fag
1 0
Thera was an overflow in
ADD 30 tha result of an addition No averflow oceurred,
aperation.
. Subtraction rasult < 0 .
SUB 31 (Output as 10's Subtraction result = 0
camplament)
ASL 25 Bafore shifting, bit 15 Before shifting, bit 15
ROL 27 was ON, was OFF.
ASH 26 Bafora shifting, bit 00 Befora ghifting, bit 00
HOR 2g was ON. was OFF.
If right-shitting: .
bit 00 was ON Bit 00 was OFF,
SFTR 84
If left-shifting: .
bit 15 was ON Bit 15 was OFF.
sSTC 40 STC axacution
cLc a1 CLC execution
END o1 —_— END execution.
Note: CY is in¢luded in the calculations for addition, subtraction and shift in-

structions. If CY is not required, you should execute CLC before any
addition, subtraction, or shift operation. Sirnply connect CLC 1o the
same input as the instruclion it precedes.
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sD:Caleulation Instructlons Section 4-3

ADD totals two 4-digit BCD values and outputs the result to the specified
channel.

ey Saquence o
Ad

R then the two oparands and tha
output c¢hannel.

Au: Augend
Ad: Addend [Au]
R: Result channel

. o)
Example Circult; +—1 || CLCW) | Address | Instructlon Data
Ladder Diagram and : 0000 D ) " 0000 !
Mnemonic Code ADD(30) -
8 0001 CLGC(41) —
e 0002 ADD{(30) P —
HR 07 - =
28
# 1117
HR | o7

[n the example above, when input 0000 turns ON, the BCD data of channel 28
(i.e, 2800 - 2815) and the constant value 1117 are added with carry, and the
4-digit result is output 1o HR 07. Add will set the carry flag if there is an over-
flow in the resulting sum. ‘

162 + 1117 = 1,270

LT 0 __(3Y cleared)

| Au: IR 28 ||u|1|5|3|
+|_Ad:ﬂ|17 [ [P ] ]1]7]

[aweor ] [1]2]7 0] .

€Y. 0. .(The reauning sua did nol oveniow 4 dighs}
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BCD Calculatien Instructions g Section 4-8

i Ty i

e S

Daia Areas Au and Ad - R
IR, SR, HR, LR, TC, DM, DM _ # I, HR, LR, DM, "DM |
Flags ER One or both of the channels to be added are not BCD.

Indirectly addressed DM channei is non-existent,
(DM data is not BCD, or the DM area boundary has been
exceeded.)

CY— Indicates a carry in the result.

EQ —— ON when the resulting sumis 0.
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BCD Calculation Instructions Section 4-8
e e

BCD Subtract - SUB(31) SUB subtracts one 4-digit BCD value from another, with carry, and outputs the
result to the specified result channel.

Key Sequence - B
‘ Su
R then the two values io be added and

the output channel

Mi: Minuend
Su: Subtrahend [M]
R: Result channe! _

SUB Input Data and Data SUB Result cY EQ
Output Result X - i
Mi=5u R = Mi-Su Q 0 &

MiaSu fi=0 0 1

Mi<Su R = Mi + {10000-Su) 1 0 &

&

¥

Example Circuit: Oﬁn |I CLC) ] Address | tnstruction Dala 5}»
Ladder Diagram and oy
0000 LD 0000 5

Mnemonic Code FuB(a1) A
o1 0001 | CLGC(41) N B — 3

LA 20 0002 | SUB(31) —
HA 0%
01

LR 20 é

HA 05 3

#

g

In the example above, when input 0000 tums ON, the 4-digit BCD data in LR .

20 (i.e., LR 2000 to LR 2015) is subtracted from the 4-digit BCD data in ;{,

. el

channel 01, with carry, and the 4-digit resuit is cutput 1o HR 05. 4

T

6,106 -5811 = 295

[ Mmoo | [8]1]a]s]

— | swlpz [ [s]e]|1]|1]

-GY

L S e T T L i i

[ Revmos | [o]2]s]5]
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BCD Caleculation Instructlons

Data Areas Mi and Su R | asMgng
IR, SR, HR, LR, TC, DM, "DM ,# IR, HR, LR, DM, "DM, #
Flags ER The contents of the Mi and/or the Su channels are not BCD.

Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been
exceeded.)

CY———-— ON when the result is negative (i.e., Mi < Su),

EQ —— ON when the result is 0.

Note: Be sure to clear the carry flag with CLC if 1L is not required before
executing SUB, and check the state of CY after doing a subtraction
with SUB. If CY is turned ON as a result of SUB, the negative data i
oulput as its 10's complement. To convert the output result 1o its
absolute value, subtract the value in the result channel from the
_constant 0.
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' BED Caleculatleon Inslfuetions

4-8-6
. BCD Multiply - MUL {32}

' Ladder Symbal and
Key Sequence

 Example Circuit;
Ladder Dlagram ancl
" Mnemonic Code

166

Section 4-8

MUL multiplies two 4-digit BCD values together and outpuls the result to the
specified channels. Two channels are required for the output result.

— MUL{32)

Md

Mr

R

Md: Multiplicand
Mr: Multipliar

A: Result beginning channal number

X [row ]

I-Flnchannnl [ A channad I

For MUL, enter

then the operands and the output
beginning channel ne.

-

In the example above, when input 0000 tums ON, the BCD data in channel 37

MUuLE2) Address | Instruction Data
77 -
OM 002 0000 LD Q000
HRA 07 J—

0001 MUL(32)

37
DM Qo5
HR o7

is multiplied with the BCD data in DM 005, and the B-digit'result is output to

HR 07 and HR 08.

]
i
g
:
i
9
Z
i

.g’,@}f{g: Tl




Example

Data Areas

Flags

BCD Caleculailen Instructlons e

A7y Section 4-8

P —rer ey

apan .
-
" '

3,366 x 25 = 83,900

Md : IR D&7

alafsTe i
Mr : DM 005
X BOEAE
R+T :HA QI M:iHRO7
aleJolsfa]a]o]e

Md and Mr R
+ IR, SR, HR, LA, TC, DM, *DM , # IR, HR, LR, DM, DM

ER The conlents of the Md and/or the Mr channels are not BCD.
) Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been
exceeded.)
EQ—— ON when the result is 0.
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/BED-Calculation Instructions Section 4.8

. BGD Divide - DIV(33) DIV divides a 4-digit BCD number by another and outputs the result to the
specified channel. Two channels, one for the quotient and one for the rermain-
der, are required for the result.

Ladder Symbﬂl and ] DlV(aa) For DIV, anler

. Key Sequence o

Dr
R then the oparands and the output
Beginning channel,
Dd: Dividend
Dr: Divisor LN WRITE
A: Rasult channal
-
| m ] A |
' Ramaindsr CQuciiwnl

l‘Example Clrcuit; I ??0 DIV(3) Address | Instruction Data

{Ladder Dlagram and 2

IMnemonlc Code LR 00 Q0 | 1P L 00

‘ DM 250 0001 DIV(33) -

20
LA 00
DM 250
Example ‘ 3452+3=1,150 PRemainder: 2
Dui Gh 20
al4s]z
J Dr: LR 00
+— [efe]e[z
A:OM 250
11 [sTa] tquotenn
| Fi+1: DM 251

l o oo 2] temanaen




BCD Caleulatlon Inastructions

Data Areas

Flags

Section 4-8
i
Dd and Dr R
IR, SR, HA, LR, TC, DM, *DM. # | iR, HR, LR, DM, DM
|
ER The contents of the Dd and/or the Dr chanhels are not BCD.

Indirectly addressed DM channel is non-existent.

(DM data is not BCD, or the DM area boundary has been

exceeded.)
EQ -———— ON when the result is 0.
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BeD Caleulation Instructions Section 4-8

Floating Point Divide - FDIV divides a floating point value by another and outputs a floating point
D EDIV({79) result. The dividend, divisor and resulting quotient each require two chan-

nals (8 digits).

To represent the floating point values, the rightmost seven digits are used
for the mantissa and the leftmost digit is used for the exponent.

For FIV, enter

Ladder Symbal and FDIV(79)

Key Sequence Dd m [B
Or
R

then the oparands and the output
beginning channel no.

Dd: Dividend beginning channel no,
Dr: Divigor beginning channel no. [Dd] Ll
R: Result beginning channel na,

i

[ oeren |[ eecn |
—_ [ ormich || oren ]
[ Aven ][ men ]

Cuatien

1

- Exponent Digit . B o,
15 14 12 12

[ 11 :
I‘-“.I_m‘_ sxpanant (018 7} ‘

axpangat sign 0; +
1 - A
. A

The valid range for both the input and result data is 0.0000001 x 10 7 to
0.9999999 x 107. The resulting quotient is truncaled to 7 digits. 2
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BCD Calsulation Instructlons Sectiona:
o s b iy
Example Circuit: : FON ) Address | Instructioy . Data-
Ladder Diagram and £ 100 0000 o
Mnemonic Code HA 20 0000
LA % 0001 FDIV(79) -
DM 100
HA 20
LR 20
Example 0.567 x 102+ 0.1234567 x 10 = 0.4592703 x 107
Oxdel DM 101 DO : OM 100 .
alslelzfoo]oe] 05670000 x 10
Dr+t ;HA 21 DriHR 20
- 8[1]2]a[4]s]e]7 ] 0.1234567 x 10°
Ae1:LEMN R:LA30 .
a|a]s]a]2]7]oT2] 0.4592703 x 10°
-wnﬂmHlegt! A:(1010) 10%
B:(1011) 109
2:(0010) 102
Data Areas ] Od and Dr =]

IR, 3R, HR, LR, TC, DM, DM IR, HR, LR, DM, "DM

Flags ER The divisor, Dr, is 0.
Contents of Dd, Dd +1, Dr, or Dr + 1 channels are nol BCD.
Indirectly addressed DM channel is non-existent.
(DM data is not BCD, or the DM area boundary has been
exceeded.)
EQ———- ON when the resulting quotient (channals R and R+1) is 0.
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: Ladder Symbol and
.Key Sequence

Example Clreuit:
Ladder Diagram and
Mnemanlc Code

Example

Data Areas

Flags

72 ROOT computes the square root of an 8-digit BCD value and outputs the
truncated 4-digit inleger result 1o the specified channel,

ROOT(72) For RQOT, enter

R

§q: Source data baginning channal no,  and the cutput channel number.

RA: Result channel
R WRITE

Section 4-8

then the input baginning channel number

ROOTTR) Addrass | Instruction Data

=8

[+]]

oM o0 0000 | LD 0000

0001 RCOT(72)

oM 000
o
463,250,56 = 7,953 (approximately)
Sl &g
BISlEIS DISIG'i
A
7]e]s]a
7953.0221.,
Dacimal part is truncated .
Sq R Al
IR, SR, HA, LR, TC,DM,*DM | IR, HR, LR, DM, "OM N
ER Indirectly addressed DM channel is non-existent. iﬁ ]
(DM data is not BCD, or the DM area boundary has bean i
exceeded.) -

The source dala is not BCD.
EQ — ON when the result is .




[L@gﬂ@ Ingtructions SECTION 4-9

Logic Instructions The logic instructions - COM, ANDW, ORW, XORW, and XNRW - perform

Ingical operations on ¢channe| data.

Each logic instruction is programmed with a function code. To input these
inslructions through the Programming Console, press the FUN key followed by
the appropriate function code.
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Cogle Instructions SECTION 4-9

Compigment - COM(29) COM inverts single channel data. That is, COM ¢lears all ON bits and sets all
OFF bits in the channel specified.

Ladder Symbol and COM(29) For COM, entar

Key Seguence

Ch : Channal whose contents then tha channal whose contents
ara 1o be invertad, - are o ba inverted.

Example Circuit: ooca o Address | Instruction Data
. (29)
Ladder Diagram and

HA 00 Qoaa LD 0000
Mnemohic Code
0001 COM(29) —

HR I 00

Example 15 w i
on: [1]ofo] ]efefaf1]1Ta]e] T 1 o o]
: 15 0o
| on: [o[ [ilofo[ 1] 1 Jefo" [xJo[s +] o] -
Data Areas Ch
IR, HR, LR, DM, "DM,
Flags ER Indirectly addressed DM channel is non-existent.

(DM datais not BCD,; orthe DM area boundary has been exceeded.)
EQ — ON when all bits of the result are 0.
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Loglc Instructions

 AND - ANDW ANDW logically AND's two 16-bit data values and outputs the resut 15'th
specified channel.

gl

Ladder Symbol and | ANDW(34) For AND, enter ; .
Key Sequence » D E |
3 4 K0
12 ‘ -
= then the twe operands and the

output channal,

11; Input 1
I2: Input 2 AN WRITE
A: Result channal no.

ANDW sets the corresponding bit in the output channel only when the corre-
sponding bits in both inputs are 1,

no| 12 R
1 1T [—>|
1 0 |—>| 0
0 1 |—>| o
; 0 0o |—=>| 0o
‘
Example Clrcult; | (ﬁn T PY T e —
: ;T_::;gifg‘:;g e LR :? 0aco LD 0000
' OM 012 o001 ANDW(34) —
10
LR 11
‘ DM { o012
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L@gﬂ@ Ingtructions SECTION 4-9

Example

'Data Areas

Flags

176

15 o0
new [1Jolo[ [ JoJo[ Ti oot [1]a]a] 1]

e

15 00
eon fofnfo 1] Jo[ ToiJa] To]vTo 7]

T e Rearisie s

R

16 00
Row fofofo]rfofofal1Jofofo ] To aol1]

I1and 12 R
IR, SA, HR, LA, TC, DM, "DM, # IR, HA, LA, DM, "DM

€
:
4

ER Indirectly addressed DM channel is non-existent. -
(DM dataisnot BCD, orthe DM area boundary hasbeen exceeded.)
EQ —— ON when all bits of the result are 0.

R




T O T A ey — =
BT TN

ical OR - ORW logically OR's two 16-bit valuss and outputs the result 1o the specified

channel.
Ladder Symbol and — | ORW(35) For ORW, antar
Key Sequence ' o F
2
R then the twe cperands and

the output channal, :

11: Input 1 '
12: Input 2 (1] RS
A: Hasult channel

A bit in the output channel will be 1 if one or both of the corresponding bits in
the input data are 1.

] 12 R
1 1 || 1
1 o |—> 1
0o | 1 |—3] 1
0 0o |—*| 0
Example Circuit: | 00an ) - [ Address | Instruction Data
Ladder Diagram and . o 0000 LD 0000
Mnemonic Code LA 11
P 0001 ORW(35) —
01
' LR 11
DM; 012
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SECTION 4-9

15 ®
nom [+ Jefo[1[n ool i o o]+ [+ ]ole]1]

15 0o
2 Ch: |_ol1]o|1lo]1IDI1|0|1|HI1I°|1[°|1|

15 00
fow Dilsle[aefefoln o oW o[+~ ]

Data Areas Hand |2 R

‘ IR, SR, HR, LR, TC, DM, "DM, # IR, HR, LR, DM, *DM
Flags ER —’ Indirectly addressed DM channel is non-existent,
(DM datais not BCD, orthe DM areaboundary has been exceeded.) j',uﬁ:
]
EQ———— ON when all bils of the result are 0. A
&
i

e
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L@gﬂ@ Instructions . SECTION 4-9

Exclusive OR - XORW exclusively OR's two 16-bit data values and Outputs the result to the
XORW/(36) - specified channel,
Ladder Symbol and —— XORW(36) For XORW, enter
Key Sequence " C
WAITE
12
R then the two operands and the
outpul channel,
M: Input 3
12: Input 2 QNN WHITE
R: Raszult channsl
A bit in the output channel will be 1 only when the corresponding bits in the
input channels difiar.
H 12 R
1 T |—>| 0
0 1 (=] 1
1 0 |—>]| 1
o 0 |—>| 0
Example Circuit: [ (TF’ XORW(38) Address | Instruction Data
Ladder Dlagram and 10 0000 LD {0000
Mnemonic Code LA 11
Moz 0001 XORW(36) —
{10
LR 11
DM | o012
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Cata Areas

Flags

180

Logle Thstructions SECTION 49

15 ]
nem [1tole]ata]alofala]ala]l1]rfa]e] 1]

RCh F;Plu|1|oj1ln|1|u]1jo]1jo|1|n|:ﬂ|

15 00
R Ch: |1[1|u|0[1]1|o|u|1|1|o|n|1J_1Jn[o|

1 and 12 R
IR, SR, HR, LR, TC, DM, "DM, # IR, HR, LR, DM, *DM
ER Indirecily addressed DM channel is non-existent.

(DM data is nol BCD, orthe DM area boundary hasbeen exceeded.)
EQ —— QN when all bits of the result are 0.

FR ST T R T T




Logle Instructions

Exclugive NOR - XNRW(37) XNRW exclusively NOR's two 16-bit data values and obtputs the resull to the
specified channel.

. SECTION. 9

Ladder Symbol and — XNRW(37) For XNRW, enter .
. |
[2 |
" than the two operands and the
output channel.

| : 11: Input 1 (1]
| 12: Input 2 )
‘ R: Rasult channel .

A bit in the output channel will be 1 only when the corrESponding bits in the
input channels are the same.

It 12 R
1 1 — 1
0 1 [—>] 0
1 0 [—>| 0
0 0 |—>| 1
Example Clrcu“: | °‘:lel:' XNAWET Addrass |nslrl.i|l:tion Data
Ladder Dlagram and " — o — —
Mnemonic Code LA 11
10
LR ¢ 11
DM 012
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Example

Data Areas

Flags

182

i Instructlens

SECTION 4-9

15 00

new [ JoJo |11 felelaTao o1 T 1 oo 1]

18 w0
ech: lof1fofafafi]o 1ol aJoa o] ]o]1] '

15 o0
Ren [oloftl1]Jofala]+ ofol ] a]o[+]1]

11 and 12 R
IR, SR, HR, LR, TC, DM, *DM, # IR, HR, LR, DM, ‘DM
ER Indirectly addressed DM channel is non-exigtent.

(DM datais not BCD, orthe DM area boundary has been exceeded.)
EQ —1 ON when all bits of the result are 0.

i

h
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- e —————

Sg@maﬂ Instructions Section 4-10

410

Special Instructions This section details the operation of the four special purpose instructions: FAL,
FALS, WDT, and IORF. '

183



' fjﬁ%@@@ﬂa FMnstructiens - Section 4-10
AR

o = FAL and FALS are diagnostic instructions which output an 8-bit BCD error
il - code {o the FAL output area. The error codes, FAL numbers 00 to 99, are
FALS(07) arbitrarily assigned. FAL 00 sets the FAL area to 00 and is used for clearing

other FAL codes. Note that there are also FAL and FALS calls made by the
system. The error codes output by these calls are all greater than 99.

Ladder Symbols and FAL(08) N1 | For FAL, enter

Key Sequence A
N1: FAL No. 0|l 6
) For FALS, entar
—{Fisene og

N2: FAL Na,

LR WRITE

=

FAL Output Areas T T [ 1T T T 1

=10 A %100

r

Bt =)

FAL lights the warning indicalor lamp on the front panel of the CPU but
program execution continues. FALS, however, lights the error indicator lamp
and stops the CPU, suspending program execution.

F2l%

. Resetting FAL Qutput A maximum of three FAL error codes can be retained. To reset the FAL area
execute FAL 00. Each time FAL 00 is executed another FAL error retained in
memaory is oulput to the FAL area.

T o
Tt

ek

Note that other alarms and failure indications, such as battery error and 11O
errors, are also output to the FAL area.

SRl s

Resetting FALS output To reset the FALS oulput, remove the causa of the FALS efror and then
perform Error/Message Read (See 2-3-9) through the Programming Console.

184




- Spoeclal lnstruetions

Section 4-10 -

Example Circult: 0000 -
; o v Addrass | Instruction Data
- Ladder Dlagram and ! [Frona ] 2000 o
" Mnemonic Code Dﬁ? i FAL(06) 00 | 9000
0001 FAL(08) o1
ofa2
| {Fasenss | ooo2 | LD NOT | 0000
0003 FAL(08) 00
0004 LD 0002
0005 FALS(07) 03

In the above axample, when input 0000 tums ON because of some error
condition, & FAL 01 code is oulput to the FAL area and the wamning lamp on
the front panel of the CPU lights. When input 0000 turns OFF, FAL Q0 is
executed and the FAL area is clearad.

' Data Areas N1 N2

00 to 99 01tc 99
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ﬁ ] @@UFHUWQRFU@M@W Section 4-10

rggjjﬂgtc.l?ﬂmllm& WOT changes the value of the walchdog timer (automatically set by the :
"WDT(94) system to 130 ms). When the scan lime exceeds the value of the walchdog E
- timer, the system generates a FALS 9F and the CPU stops. »‘,‘;
A

&

The value of the watchdog timer can be increased or decreased in units of &

100ms. The number of 100-ms units is specified by T, T must be in the g

range 0 £ T < 63. %

4

T Set Value of Watchdog Timer LﬁE

00 130 ms ;)

o1 130 lo 230 ms x

02 | 23010 330 ms 3

03 | 93010430 ms pd

q

T 130 + 100(T-1) to 130 + 100T ki

&)

;

Warning If the scan time exceeds 6,500 ms, a FALS 9F will be generated and the ‘

R e

system will halt.

Ladder Symbol and — wDT(eg T For WDT, entar

] E

Example Clrcuit: l outa woTes .
1 )02 Address | Instruction | Data :
Ladder Dlagram and l ! —{ vorone | 3
Mnemonlc Code 0000 LD 0c00
0001 WDT(g94) 02 et

In the above example, when input 0000 tums ON, WDT sets the value of the
walchdog timer to the range 230 to 330 ms.
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Spacial Instruetisna

4-10-3

Ladder Symbol and
Key Seduence

Example Circuit:
Ladder Dlagram and
Mnemeonlc Code

Time Required to
Execute IORF

Data Areas

ot SUSaction 4-10

B T
I

IORF refreshes the specified /O channels. Channels are refra3fied 58 whole
units. S

IO channels are nomally refreshed once every scan {an END refresh), but
with IORF a selected group of channels can be refreshed at any time during a
scan.

IORF(97) Far IORF, entar -

E

and then the baginning and end
B: Beginning channal channal numbars.

E: End channel
[B] K3

B and E must be channels in the I¥Q saction of the IR area, and
E must be greater than B.

10RF (97) Address | Instruction | Data

"o 0000 LD 0000

0001 IORF(97) —
10
14

T ore = 120 ps (fixed) + 45 ps x (no. of channels refreshed.)

IORF ig available only for refreshing /O Units that are directly connected 10
the CPU or fo Expansion /O Racks. IORF cannot be used 1o refresh Remote
110 Slave Units or Optical Transmitting 170 Units.

Band E
IRCOte IR 31
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l]mtt@l]l]ﬂ@@m 1/ Instrugtions Section 4-11

Intelligent /O The intelligent /O instructions are used for input/output operations with
Instructions Intelligent YO Units, such as an ASCIl Unit,

e S e e R E D05, o o TS e TR A R

e

v
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ﬂmﬂ@ﬂﬂﬂg@m 1/© Instructions : — .;' Section 4-11

4-11-1

Inteltigent /O Write - WRIT transfers channel data through a dedicated VO ehannel and sequen-
WRIT(87) : tially writes the data to the memory area of an Inteltigent 11O Unit.
Ladder Symbol and For WRIT, enter '

—— WRIT@E7)

Key Sequence
N 7 {NWLEE
5

N: Number of channels to {ransfer

5: Source baginning channal 18]
D: Destination 140 channal WRITE
. Example Clrcuit: m:ul_ WAIT(E7) Address | Instruction Data
Ladder Dlagram and | o1 0000 LD 0000
Mnemonic Code Du 010
: o 0001 | WRIT(E?) -
: 0
DM | 010
L o4

When input 0000 turns ON, the contents of channels DM 01 0 through 014 are
transferred to channel 04 which is assigned to an Intelligent 1/Q Unit.

Example L~n Jalo]o]#]
5 of1]z]s [ o ] of1]a]a
51 A ERLRE c"":? Q}ﬁ A ER T K
sz [afo|a]s] - elofala
Erd C|D|E}JF .| e|D|E]F
Sl 14152 | . d|lafsfz
PC Mameiy Inteitigent L0 Link
Application Example Products are carried along a conveyor to a scale where they are weighed.
When 100 products are weighed, the weight data is transferred to the Intelii-
gent VO Unit.

PC Memary

PH : 0001 g
DM o1
‘ l =$ Eb 5 Eb g;‘ :..::} AZCH Link :DToprlnmr. ae.
1
Scala

©
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‘ﬂn&ﬂﬂﬂg@m 1/Q Instructieons Section 4-11

Ladder Diagram and

Address | Instruction Data
Mnemanic Code 0000
: : CNT 010 0000 LD 0oO00 _:j
eNTne 0co1 | LD CNT! o010
11 0100 |
oo 0002 CNT 010
§ { orunasen | “ 0100
i g 0003 LD 0000 k!
DM 000 0004 | DIFU(13) 3200 4
! Ei
" 0005 | LD {3200 ;;-
® 0006 INC(38) -
DM 000 "
DM i 000 :
CNTO1O 3201 T i
— | @ 0007 MOV(21) - i
8
A200
| +— FUNET) 002
{ Fo100 oM ooo X

OM oo b

- 0008 LD | GNTi o010

60 @ 0009 OR 3200

_l I_ . 0010 AND.NOT 3201

| . 0011 QUT TR !

0012 QUT 3200

FUN(71)

— 0013 WRIT(27) —

DN 000 # 0100

Ou 100 DM 001

[ dri]

T ®

0014 | AND i 6306

0015 ouT 3201
0016 ouT 0100 ‘

o017 BSET(71) —_

# 1 0000

DM 000

DM i 100

0018 LD TR 0

o019 AND 6303

0020 | OUT f 0109
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Intelllgant 1/© nstructlons Section 4-11

Data Areas

Flags

N 5 |
IR, HR, LR, TC, DM, “DM ,# IR. HR, LR, TC, DM, "DM

D
IR (/2 channel only)

ER Destination is not an Intelligent /0 Unit channel.
Indirectly addressed DM channel is non-existent,
(DM datais not BCD, orthe DM area boundary has been axceeded.)
The specified data range exceeds a data area boundary.
EQ——— OFF while WRIT is in progress; ON when WRIT completes.

Note: If an Intelligent /O Unit is busy and unable to receive data, the writing
will take place during the next scan. To make sure that WRIT execu-
tion has completed, check the EQ flag.
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l ﬂn&@ﬂﬂﬂg@m /0 Instrugtiens Section 4-11
4-11-2

" Intelligent 1/Q Read - READ reads data from the memory area of an Intelligent 1’0 Unit and trans-

BEAD(B8} fers it through a dedicated I/0 channel to the destination channels.
-Laddar Symbol and | READ(g8) For READ, antar

. 3

N: Numbaer of ¢channels to transfer

S: Source VO channel [S]
D: Destination beginning channal WRITE

Example Circuit; I uﬁo READ(25) Addrass Instruction Data
‘Ladder Diagtam and ot 0000 b 7 5000
‘Mnemonic Code 03
« oM o10 0001 READ{88) —_
o
03
DM 010

When input 0000 turns ON, the contents of the memory area of the Intelligent
170 Unit are sequentially read to YO ¢channel 03 and then transferred to
channals DM 010 through 014.

: 5
Example [ Telelol] ‘
amaa [ERN] ‘1

8 IRAE [ o | ali]z2]3a

&l 4l5|8]7 CF v':’ 4ls5(e]7

542 Blafaln ’ E alo|ala

5+3 CI|O|E|F - |G| DlE}F

S aflafsfz| Majals]|e

PC Mamery Inteilgent LG Uil

If the data cannot be sent or the Intelligent /O Unit is busy, the reading will
take pilace during the next scan,

To make sure that READ execution has completed, check the EQ flag.
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Intalligent /O Inetructions

Data Areas

Flags

e Saetion 4-11

N

5

IR, HR, LR, TG, DM, *DM #

IR (/O ehannel only)

D

iR, HR, LR, TC, DM, *DM

ER Source is not an Intelligent I/Q Unit channel.
Indirectly addressed DM channel is non-existent.
(DM datais not BCD, orthe DM area boundary has been exceeded.)
The specified data range exceeds a data area boundary.
EQ——- OFF while READ is in progress; ON when READ completes.
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SYSNET Ineiructions
412

'SYSNET Instructions The SYSNET instructions are used for communicating with devices linked 1o
( : the PC through SYSNET.

Section 4-12
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SYSNET Instruetions
4-12-1

l.adder Symbol and
Key Sequence

Conirol Data

Example

SR At

Section 4-12

SEND sends data to a device linked through SYSNET.

oLy

—| SEND(90) Far SEND, entar

D . '

3: Source beginning channel

{on the sending PC) D]
D: Destination beginning channal WRITE

(on noda nurmbar N)

C: Contral data (3 channels)

Channel Bits 15 to 8 Bits 710 0 ]
c Number of channels (0 to 1000)
(4-digit hexadecimal)
C+1 Destination NSB/ANSU Natwork number 0 1o 255
(0.1) {2-digit hexadecimal)
o Destinalion Board Number Destination Noda No. 0 to 127
(0,1.2} (2-digit hexadecimal)

NSB: Natwork Sarvice Board
NSU: Network Sarvice Unit

N3B, NSU and the board number are all normally set to 0. Refer to the
SYSNET Link System manual for details.

SEND takes the specified number of channals of data, starting with the source
beginning channel S, sends them o node N, and writes the dalz o the
destination channels beginning at channel D.

When the node number is set to 0, data is sent to all linked PC and personal
computer nodes,

15 0
c [ o o a 5 0
Cal 4] [ r] 1] @ Sel D1
2| o ) 0 A 842 =§ De2
a3 Ds3
844 Dt
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SYSNET Instructions Saction 4-12

Example Clrcuit: e Address

| SEND{3 Instructlon Daia
Ladder Diagram and

d a 0000 LD 0000
Mnemanic Code LR 20

, DM 010 0001 SEND(90) -

01

LR 20

DM 010

When input 0000 turng ON, data from channels 01 to 05 is sent and written to
channels LR 20 through 24 of Node No. 10.

The data sent is that which is present when SEND is executed.

‘ Use the SYSNET Error and Run Flags (see Section 3-3-11) to check whether
% or not the send operation finished. ‘

Data Areas & Dand C

IR, SR, HA, LR, TC, DM, *DM IR, HA, LA, TG, DM, 'DM

Flags ER The specified node number = 127.

« Indirectly addressed DM channel is non-existant.
(DM datais not BCD, or the DM area boundary has been exceeded.)
The data sent overflows the data area boundaries.
Thera is no SYSNET Link Unit.
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SYSNET Instructions | 05 Section 412

Recelve - RECV(98) RECV receives data from a device linked through SYSNET. :
Ladder Symbol and —— RECV(98) For RECV, enter

D

5: Sourea baginning channel

{on noda numbar N)
D: Destinatian baginning channal (D] BN

(on tha raceiving PC)

C: Control data (3 channels)

The specified number of channels of data sent from node N, beginning with
the source channel S, are written {o the requesting PC's destination channels
beginning at D.

Contral Data

Channel " Bits15ta0 8 Bits 710 0
c Number of channels (0 to 1000)
(4-digit haxadecimal)
Ci1 Destination NSB/NSU Network number O to 255
o1 (2-digit hexadecimal)
Dasztination Board Number Destination Noda No, D10 127

C+2 . ]

0.1,2) {(2-digit hexadecimal)

N3B: Network Servica Board
NSU: Network Servica Linit

N3B, NSU and the board number are all normally set 1o 0. Refer to the
SYSNET Link Syslem Manual for details.

Example 13 °
c Q 0 L] 5 s o
(%] o [ 9 4 S« D1
(=] Q 0 Q A S =b D2
Sa3 D+3
Sl Dg
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S YSNETInstructions Section 4-12

¥ Example Circuit: m?n RECV{38) Address | Instruction Data
Ladder Diagram and o o008 5 oo
Mnemonic Code A :
OM 019 0001 RECV(98) _—
fom
LR § 20
DM { 010

When input 0000 turns ON, channels LR 20 to 24 on the requesting PC
receive the data from channels 01 to 05 which are assigned lo node number
10.

Use the SYSNET Error and Run Flags (see Section 3-3-11) 1o check whether
or not the receive operation finished.

Data Areas 5 DandC
IR. 3R, HR, LR, TC, DM, "DM IR, HR, LR, TC, DM, "DM

Flags ER The specified node number > 127.
Indirectly addressed DM channei is non-existent.
(DM datais nol BCD, orthe DM area boundary has been exceeded.)
The data sent overflows the data area boundaries.
There is ho SYSNET Link Unit.

-
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SYSNET Instruetions .. Section 4-12
%
4-12-3

About SYSNET Send and SYSNET send and receive operations are based on command/response

Hecelve Operationg processing. That is, the transmission does nat complete until the requesting
node acknowledges a response from the target node. Note that the SYSNET
Run Flag is not set (to 1) until the first END after the transmission is com-
pleted. Refer to the SYSNET Link Unit manual for details about command/
response operalions,
A SYSNET send or receive instruction is executed only once, however mul-
tiple send/receive instructions are permitted. To coordinate the error-free
execution of SYSNET send and receive insiructions, use the SR dedicated
input control flags as described in the following table.

&R Flag Functions
RUN Flag 0 during SEND/RECY execution {including cormmand
(SR 5004) respansa processing).

0 following narmal completion of SEND/RECV (i.e, after
recaption of response signal)

ERAOR Flag 1 after an unsuccessful SEND/RECYV attempt. Error status
(SR 6003) is maintained until the next SEND/REGV oceurs.
Error lypes: .
Timeout Error (command/responze time = 1 sac)
SEND/RECY Data Errar
Timing Sucemet] . ,
eaautn | [
S/t ncen = ’
amor : : i
A i A A A
Insiruction recstved Transmiszlon Imtiuction Trara- Iralruaion
H T |l recatyed rikslon r?cafvad
H normaly - o :
y » 7 N = & A
1 3can
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| SYSNET Instructions Section 4-12

SYSNET Programming To guarantee successful SEND/RECV operations, your program must have
Example: exclusive control of the SYSNET RUN and ERROR Flags.

Multiple SEND/RECV Exacullon Cendllion 8004 - SYSNET SENDVAECY FUN Flag

8003 « SYSNET SENCYRECY ERRQA Flag

Uém 6004 0QBOD
i ®

I Rove1)
F000A,
DM ooo

MOv(21) . i
#0000
DM 001

MaViz1)
< _ #0003
DM ooz

NFER{70) Trarsmissken data ganatation
' soo10 | TiRnaler 10 channals of dala alarling
al Ch 00 lo Ihe area atanlng at OM 010 N

FLINGO SYSNET SEND
M 010

OM 020
DM 000

D.al;n 004 6003
Il LE (200 | Tranzmishn s Indicatian
1 B F il
8004

BXA
—I [——--—1 E }" AFERD Dara Ruczrhes Processing
It no arrom oczurred Incha dats receptlon,

#0016 | ranaler 16 ghannely staring al LA channel
LA 1o | 100 Mme aras sraning at DM 030,

OM a0

[l LT S fkeer
[ Pyl 0800
R

MOVE1}
#0010
DM a3

Encutlon, Condiilon

g
g
g

3
]
7

(=
——r
-

I

g

MoV
#0100
DM X4

i MOV(21)
W17E
DM 005

FUN32 SYSNET AECY
HA 10 .

LR 10

DM A
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SYSNET Instructions

SYSNET SEND Cantrols
Transfer 10 channais of data, starting from DM 010 of
the requasting PC, to Node No. 2 starting at DM 020,

DM ooo 0 a 0 A | Number of channai of dala o tranefer
DM 001 a o a 0 | Dastination = NS8

OM o2 a Q Q 3 | Dealinatkn Nede Nurrbar -
SYSNET HECV Controls

Starting at LR 10 of the requesting PC, 16 channals of data
fram Node No. 126, starting from HR 10, will ba received.

OM 002 [} 1} 1 0 | Mumber of channais af daty 1g (mngler
DM 004 o 1 Q 0 | Destinallon = NSU
DM 005 4] 1 7 E | Destinatiin Board Nurbser - 1

Duatination Node Numbar = 3

Section 4-12
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SECTION 5
Scan Time and /O Response Time

One of the most important factors when designing a PC-based cantrol system
is timing. How long does it take the PC 1o execute all the instructions in the
program? How long does it take the PC 1o produce a control output in re-
sponse 10 an input signal? For accurate system operations, these values must
be known.

Although the scan time of the PC can be automatically calculated and moni-

tored by the Programming Console, it is important 1o understand the concept

of timing when designing and programming a control system.

The purpose of this section is to explain what scan time 'and 11O response time

are, and 1o show how o calculate these quantities. Inslruction execution times
_ are listed in 5-3.

When the PC execules the program in its memory, a series of operations are
performed inside the PC. These internal operations can be broadly classified
into four categories:

1. Overseeing processes, such as watchdog timer resetting and diagnostic
operations '

2. Data input and output

3. Instruction execution

4. Peripheral device command servicing
Scan time s the total time required for the PC to perform all of the above
operations. The duralion of the scan time differs depending on the configura-
tion of the system, the number of /Q points, the programming instructions

used, and whether or not peripheral devices are connected.

The average, maximum, and minimum scan times can be displayed on the
Programming Console display (refer to 2-3-8).
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Scan Time and Syslem Rellability SECTION 5-1

Power spplication

Internal Operations

Clears IH area and

rasals all timars

[ =
JL &
g
Chacks 110 Unil =
cennactions % §
NO Check OK?
YES { E
Resals walchdog 51 -
timer a2
4]
%8
23
(=]
a
Sals error Nag and e
lights indicator g S
Dala Inpul and outpul - E
b3
?
ERRCA ar ALARM? AL ARM
NO
ERACA available? ;
_E -
o}
s§
[=]
g B
= .E
==
Ramale /O dala inpul
and cutput
F
Rasals walchdog limer
and pregram address
counler]
=
f—" : 8
|
Executes program g
E
End of program? E,
a
YES
i
Rlesats walchdog
limer
< l =]
Link sarvices ==
. O @
a @
| =
Exoecule commands 5 ﬁ
from hosl compular Z5
[ "
Execules commandz E %
from paripheral . -E_ =
davices Im 3
T a.

' The program address counter is used by the PG to control exacution of tha program. It must ba raset to
zero 50 that the program will ba executed fram the beginning.

Scan ime of PG

la

g
el

s At

o
ik
ki

5




Scan Time and System Reltability - SECTION 59

“Within the PC, the watchdog timer measures the scan time and compares it to
the set value of the watchdog timer. If the scan time exceeds the set value of
the watchdog timer, a FALS 9F error is generated and the CPU stops. (Refer
to 4-10-2 Set Watchdog Timer.)

Even if the scan time does not exceed the set value of the watchdog timer, a
large scan fime can adversely affect the accuracy of system operations as
shown in the following table.

Scan Time (m=s) Possible Adverse Affacts
=10 High-speed timar TIMH malfunction
=20 0.02-second clock pulse malfunetion
=100 0.1-zecond clock pulse malfunctian
= 200 . 0.2-gsecond clock pulse malfunction
> 6500 FALS 9F generated and the system halts

The flowchart opposite illustrates the sequence of inlernal operations for the
PC and the following table lists the time required for each internal operation.

Process Execution Time

* Resats watchdog timer
Overseeing processes (1) | = Checks IO bus 1.4 ms (lixed)
* Checks scan time

= Chacks program memaory

* Reads input data and updates

'O Unit refrashing @) IR input bits 010 0.64 ms
= Writes IR output data to Output 20 ps / channel (16 points)
Units

* Reads Remota Input Unit data Olo 4.84 ms

Remots VO processing (3) to IR araza 1 ms / CPU-rack-mountad Mastar +

= Writes data from IR area to 20 ps / channel on the Slave Rack(s).
Remote Qutput Units

Total of instruction execution times.
Instruction execution 4) Exacutas user program Difters depending on size of program and
instructions instructions used. (sew 5-3 Instruction
Executian Times).

PC Link sarvicing (5) Transfers the dala of the LR area 1.2 ms {0 ms when no PC Link Units are
to the PC Link Units, used).
Host Link =ervicing (8) Processes host computer TloSms
commands [(1) + (@) + (3) + (4) + (5)] x Q.05 ms.
(0 ms if no Host Link Unit is mounted)
Processes peripheral devics 1to5ms
Peripheral davice servicing | (7) | commands (e.g. from Program- [(1)+ (2) + (3) + (4} + (5)] x 0.05 ms.
ming Console/GPC) (0 ms if no peripharal device is connectad)

The scan time can be obtained by adding (1) through (7) in this table.
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Calculating Scan Time

5-2-1
When Only /0 Units Are
Used

Conditions

SECTION 5-2

The system configuration must be taken into considaration when caleutating
the total scan time. This means taking into account such things as the number
of /O Units, the programming instructions used, and whether or not peripheral
devices are employed. This subsection shows scan time calculation ex-
amples. To simplify the examples, the instructions used in the programs have
been assumed to be all sither LD or QUT. The average execution time for the
instructions is then 4 us and there is one instruction per program address.

I/O Unils:  Eight 18-point Units + eight 32-paint Unils
Program: 6,000 addresses

CPLU Rack

32-paint YO Units
16-point /0 Units

Expansion 1/0 Rack

NNV
e \“"/——-— 32-paint VO Units

16-point VO Units
32-paint 1O Unita
18-point VO Unitg

i
3
]
¥
}
]
'.fi
i




@@ﬂ@uﬂﬁﬂng Sean Time ' SECTION 5-2

Calculation Example

Process Caleulation Ptocoss Time
{1 Qversesing processes 1.4 ms
{2) VO refrash ((16 pts x 8 + 32 pts x 8) + 16] x 20 ps 0.48 ms
(3) Exscution 4 ps x 6,000 addresses 24 ms
{4) Peripharal davice service (1.4 ms + 0.48 + 24 msz) x 0.05 19ms
Secan tima M+@+A)+ @ Approx. 27.2 ms
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Conditions

Four 16-point Units + one 32-point Unit
Remate /0 Master:  One '

Host Link Unit: One

PC Link Unit: One

8000 addresses

Remote /O Slave:  Mounted with four 18-point 10 Units and
four 32-point /Q Units

SECTION 5-2

L

GPU Rack Parsonal
computar

PC

PG Link Unit
Hamota YO Master Unit

A2-point 11O Units

Optical liber

1=I
'UANRERANE

208

1G-point YO Units

Slave Rack

AN \_|__/
32-point /O Units

16-paint 1O Units

A2-point YO Units

16-point 17O Units

Ramole 11O Slave Unit




@@ﬂ@uﬂ&mﬂm}@ Scan Time SECTION.5-2

Calculation Exampla

Process Caleulation , Process Tima

{1 Oversaaing processes B : 1.4 ms

) VO refresh [(16ptsx 4 +32pts x 1)+« 16] x 20 ps 0.12 ms
@) | Remote VO refrash Ims+[(16ptsx4 +32x4)+ 16]x 20 id  1.24ms

(4} Execution 4 s x 6,000 addresses 24 ms

(5) PC link sarvica 1.2

(&) Host link link servica (1.4ms + 0.12 ms + 1.22 ms + 24 ms) 1.33 ms

x 0.05

N Peripheral device sarvica (1.4 ms+ 012+ 1.24 ms + 24 ms) x 0.05 1.33 ms
Scan time () + (2} + () + {4) + (5) + (B) + (7 . 30.Bms
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elnstruclion Execution Times SECTION 5-3
' ’Ens‘?ruction This sub-section lists the execution times for all instructions that are available
Execution Times for the C500 P'C. The conditions which may affect the execution lime of a
given instruction are described briefly where relevant.
Also shown are non-execution times for all of the instructions. Non-execution
time is the time required for the PC to process an instruction when it is not
executed. Some non-gxecution times vary according to the reason the instruc-
tion was not executed. If a shift instruction, for example, is within an [L-ILC
block or a JMP-OME block and iz not executed, its non-execution time will
differ from when its reset is ON and it doesn't execute.
Execution times are expressed in units of us except where noted.
FUN | Instruction No. of Execution Conditions Non-execution
Na. words time (1) time {us)
— LD 4 4
- LD NOT 4 4
— AND 3 3
— | AND NOT 3 3
— QR 3 a
—_ OR NOT 3 3
— AND LD 5 35
—_— OR LD 5 35
—— QUT ] &
—_ OUT NOT 6 ]
R IL JMP
— TIM 8 83 With a constant or "DM 113 106 55
- CNT 8 78 With a constant or "DM 110 29 29
Qo NOP 3 2 -
01 END 3 (%) —_
R L JMP
02 I 4 22 17 14 14
03 ILc 4 17 14 '
04 JMP 4 22 17 14 14
05 JME 4 17 14
06 FAL @ 126 14 18 19
07 FALS g 103 14 19 1%
10 SFT 8 104 When shifting 1 Ch by 1 Ch 397 17 17
When shifting 1 Ch by 61 Chs 95
11 KEEP ] 6 -
12 CNTR 92 With a constant 100 18 29
With *DM 160 19 29
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Instruction Executien Times

SECTION 5.3

FUN | Instruction No.of | Executlon Conditions Non-execytion
No. wards time (15) time (us)
R IL Jmp
13 DIFU G 43 - 43 39 34
14 DIFD & 43 43 139 43
15 TIMH B3 With a constant 113 106 55
3,898 With Ch data
16 WSFT 8 157 When shifting 1 Ch by 1 Ch 21 |
3,896 When shifting *OM by 510 Chs
20 CMP 8 Bh Whan comparing a constant to a Ch 21
198 When comparing two DM Chs
21 MGV B &8 When transferring a constant to a Ch 21
200 When transferring *DM to *DM
22 MVN 8 91 When transferring a constant to & Gh 21|
203 Whean transfarring *OM to *DM
23 BIN a 148 When transferring a Chto a Ch 21
259 When transferring *DM to *DM
24 BCD 8 166 When transferring a Ch to a Ch 21
278 When transfarring "DM to *DM
28 ASL 7 a5 When shifting a Gh 22
142 When shifting *DM
26 ASR 7 a6 When shifting & Ch 22
142 Whan shifting *OM
27 ROL 7 Qg Whean rotating a Ch 22
147 Whan rotating "DM
28 ROR 7 84 Whaen ratating a Ch 22
145 Whan ratating *DM
29 COM 7 81 When inverting a Gh 22
138 When inverting *DM
30 ADD 10 149 Canstant + Ch—>Ch 21
N7 ‘DM + *‘DM— ‘DM
| suB 10 155 Constant + Ch—3Ch 21
323 ‘DM - "DM—>"DM
a2 MUL 10 459 Constant x Ch—> Ch 21
630 ‘DM x *DM—>Ch
a3 DIv 10 884 Ch + constant— Ch 21
934 *DM + "DM ——"DM
34 ANDOW 10 102 Canstant AND Ch——Ch 21
270 ‘DM AND *DH—"DM
35 ORW 10 102 Constant OR Ch——Ch 21
270 ‘DM OR "DM—*DM
a6 XORwW 10 102 Constant XOR Ch —3 Ch 21
270 "OM XOR *DM —> *DM
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Inetruction Execution TImes

SECTION 5-3

FUN. | Instructlon No.of | Execution Conditions . Non-execution
No. ' words tima (is) time {(u3)
a7 | XNRW 10 102 Constant XNR Ch—3 Ch 21 ]
270 *DM XNR DM —>"DM
38 INC 7 102 | When incrementing a Ch 22
158 Whan incrementing *DM
39 DEC 7 102 When decremanting a Ch 22
158 When decremanting *DM
40 STC 4 25 ' 12
41 | CLe 4 25 24
70 XFER 10 274 When transferring 1 Ch 21
4,070 When transferring 511 Chs by "DM
7 BSET 10 183 When setting constant to Ch 1 21
2,133 When setting *DM to 511 DM Chs
72 ROOT 10 3133 When outputting Ch data ta a Ch 21
1,068 When outputting 99999999 in "DM to "DM
73 XCHG 10 142 Ch <> Ch 21
258 ‘DM &> "DM
74 SLD 10 180 When shifting 1 Ch 21
1,645 When shifting 1,000 DM Chs by *DM
75 SRAD 10 178 Whan shifting 1 Ch 21
1,645 When shifting 50 DM Chs by "DM )
76 MLPX 10 137 Whan decoding Ch data to a Ch 21
264 When decoding *DM data to *DM
77 DMPX 10 151 When encoding Ch data to a Ch 21
300 When encoding "DM data to *DM
78 SDEC 10 133 When daecoding Ch data to a Gh 21
260 . When decading *DM to "DM ‘
87 WRIT B 0.26 ms When writing 1 Ch 21
3.64 ms When writing 255 "DM Chs
88 READ 8 0.38 ms When reading 1 Ch 2
3.65ms When reading 255 ‘DM Chs
a0 SEND 4 0.25 ma When sending *DM data 21
0.41 ms When sending data olher than *DM
o3 RECV 4 0.25 ms When recsiving data ta an araa other 21
than *"OM
0.41 ms Whan receiving data to *DM
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/0 Responde VIme

SECTION 5.4
m

5-4
I/O Response Time

Response Time for a Single

PC

*Minimum I/Q Rasponsa
Time

Input

Qg

Response time is the time it lakes for the PC to output a control signal after it
has received an input signal. How long it {akes 1o respond depends on factors
such as the system configuration and when the CPU receives the input signal .
relative to the start of a scan. The response time for a single PG is discussed
In this section. For response times for configurations involving the systems
below, refer to the appropriate systems manual as indicated.

PG 1o Remote /O (SYSBUS) system: Remote /0 Systemns manual -
PC Link system: PC Link Systermns manual
Host Link system (SYSWAY): Host Link Systems manual

| Inpul Dutput
11
H

'

The PC responds most quickly when it receives an input signal just prior 1o the
input refresh phase of the scan. Te find the response time for this case, add
the input ON-delay and output ON-delay to the scan time of the PG,

Sean e Dan Input/oulpul
I Inaiructkan I I %g Instructisn l I % In&trucTion I
SASELIRIN SiaEUTton axpgulion

CPU reads the Input digriar

o]

Ouiput ON-delay

I/Q response time = Input ON-delay + Scan lime + Output ON-delay
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/0 Respenss Time

~Kaximum /O Response
Time

«Maximum /O Response
Time

Impuit

Qulpul

-Calculation Example

214

SECTION 5-4

The PC takes longest to respond when it receives the inpul signal just after
the input refresh phase of the scan. In this case the CPU does not recognize
the input signal until the beginning of the next scan. Therefore, the maximum
response time is the sum of the input ON-delay, the oulput ON-delay, and two

scan times.
Fean fime ' Dala inputsouy
# "
IneLruction | Inwtruction APt kon
Axiutkon ] eneculion axeculion
'.'— CPU raads the Input signal .

" Inful ONsdglay

1’0 response time = Input ON-delay + (Scan time x 2) + Quiput ON-delay

Input ON-delay 1.5 ms
Qutput ON-delay 15 ms
Sean tims 20 ms

Minimum /O response lime =1.5ms + 20ms + 15 ms = 365 ms
Maximum /O response time = 1.5 ms + (20 ms x 2) + 15 me = 565 ms

s s
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6-1

Programm
and Error Messages

SECTION 6

Error M bleshootin

The C500 PC has self-diagnostic functions to identify many types of abno:-
mal system conditions. These functions minimize downtime and enable
quick, smooth error correction.

The error light on the front panel of the Programming Console indicates hard-
ware errors such as CPU, VO Unit and Remote VO Unit malfunctions. The
warning light indicates such things as scan time overun, battery error or user-
defined errors.

In addition, the Programming Console acls as a monitor by displaying explicit
error messages and FAL numbers.

This section lists all the error messages displayed on the LCD of the Pro-
gramming Console,

Use the diagnostic instructions, FAL{08) and FALS{07), to alert the system
when certain arbitrarily defined error conditions arise. Note that it is entirely
up to the user to decide the conditions under which a FAL or FALS ig exe-
cuted. Refer to 4-10-1 Failure Alarm for details about how to use these
diagnostic instructions in your program.

When “FAL n" is executed, the value of the FAL number “n” is stored as a 2-
digit BCD code inthe SR area (See 3-3-3 FAL Number Output Area). FAL
also lights up the warning indicator on the front panel of the CPL).

Abnormal condition input

j———__FAe - | Sysiem operalion conlinues

When FALS{07) is executed, the error indicator on the front panel of the CFU
lights up and system operations are halied.

Abnormal condition input
I FALS(07) 0180 System operation halts

l I .
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i T‘%Eéigmmwm@ Alarms and Error lessages Section 6-1

To resume system operations, determine the cause of the error, make correc-
tions, then clear the error. Note that to clear an FALS error, the systern must
be in PROGRAM mode.

FAL numbers 01 1o 99 are arbitrarily assigned failure codes, FAL 00 is re-
served for clearing other FAL codes present in the system (see 4-10-1 Fail-
ure Alarm). '

Error release input

et LT |

%
3
i
#
i
&
-
p:

g, B
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Readlng and Clearing Errors and Messagas : Section 6-2

Reading and Clearin To display an emor or @ message on the Programming Console, press the
Errors and Messages CLR, FUN, and MONTR keys.

o0

Then to display multiple errors or messages, press the MONTR key again.
(Nole that if the system is in PROGRAM mode, pressing the MONTR key
clears the error message.) Continue pressing the MONTR key, taking note of
the errors or messages, until all have been cleared and the message “ERR
CHK OK"is displayed. Then proceed to correct each of the errors.

It is not possible to clear an error or a message while in RUN or MONITOR
mode; the PC must be in FROGRAM mode.

The beeper will sound if the system cannot clear an error or a message for
some reason. If this situation arises, display and clear the error or the mes-

sage again.

The asterisks in the error messages on the following page indicate numerals
in the actual display.
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F}@@]ﬂng and @ﬂ@@wﬂu‘ng Errors and M@@@@g@a Section 6-2

LR

FUN <773

BOAAERR CHK
DH

MQNTH FIEHDEITI EEE

w NO END INST

Systam
IS0 BUS ERE ' operation
halts (Highast
pricrity arrars)
170 SET ERR
170 UMIT OUER i
SYS FRIL FHLSH:®
h 4
A
SNE FHIL FAL =%
DFL ERR (
el
FMTE I70 ERR =* Aemete VO Link Ne. 3
Nan-abortive
] error {2nd
[70 UER ERR highest priority)
SCAM TIME QUVER
AAAGERR CHKE Whan all
ok arrors hava
- bean cleared
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“ﬁﬁéﬁ"EW@m Section 6-3

Systemn Errors
Error ltam Message CPU Unit LED States
Stata Power { Mid-run| Error |Warning | Load O
= Waiting for
2 | startinput s, . _ T -
o ;
-] ) h)
o Y - :
£ [ CPU WAIT'G
aiting far .
“ Remote 1O Units ) o - - —
Power mterruption ] ® » ] ®
CPU arrer o ® (o} — -
Ll
vemoyeror | [MEFIORY ERR ol o lol |-
" —
& | NeEND MO EMD IMST - o o
- instruction o . o - -
I = B
VO Bus error A0 BUS ERER o ] o) —— -
b VER
I1Q tabla overllow 170 UNIT OVER o ) o —_ -
vaidvotae | |LU =ET ERR o | e o | — _
Pl 0 0 oy N ) [ I TR S
System error =45 FHIL FHLS#®®® jo} ] o - —

R20

T means that the LED is Iit, @ that the LED iz not lit,
«—n means that the LED baing lit ar not makeas no differenca,




Syaﬁ@m Erraors Section 6-3

Mid-run SR Area Pallura Main cause of Error Correction
output Code
. Whan the star input of CPU Powar Shorl-circuit the start input tetminal of the GPU
Unit is QOFF. Power Unit.
_ Ramaota 11O Unit power off, Check the powar unit supply and the Terminator
OFF Terminator nol set setting.
When power has been cut off for at Check voltage source and power lines. Try to
OFF — least 10 m3 : power-up again.
. sin PROGRAM moda, re-power-up the systam
OFF - Watchdog timer 130 ms or mora, -Chack the user program again.
- Do a program check and fix the error.
Mamary Unit 's u)mrreclly *Maka sure that the Memaory Uait is mounted
— F1 mounted or missing.
OFF A memory parity error occurrad corractly,
“Improper Instruction *Cheack that the bzftt.e»ry is insertad proparly.
*Clear arror after fixing.
OFF | — Fo END is not written atthe end ofthe | yritg END in the final address of the program.
program,
A failura i3 in the bus line between Ch:':k ‘hﬁ glfrmgleraf pa ints with I{CI).IT: ble Baad.
OFF —_ (Nota) the CPLU rack and the Expansion /O ang usa able Registar to maich the regis-
Rack terad table to the actual table.
acks. +Claar arror aftar fixing.
*Check /O table with 11O Table Read.
OFF — E1 . | VOlimitations exceeded. ~Aeassign VO channels and then generate the
naw table with 1/0 Table Registar.
When 1/Q Units have been replaced | .cpgek 1O table with /0O Table Varify.
OFF _ Eo and tha r eglstelrecd):l lljo table d?les ot | .Reassign VO channels and than generata the
agree with the /O Units actually new table with O Tabla Register.
mountad ta tha PC.
*The scan time may ba tao long. Check the
0110 99| FALS has bean axecutad by tha prograrm.
OFF systam. «Also possibla whan FUINQY is executed with 120
9F to 120 ms scan time.

Note: 0-3 indicatas tha rack numbar,
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g-y@[t@mﬁn'[r@m Section 6-3

CPU Unit LED States

Error Etror displa
State Item play Power |Mid-run | Errar |Warning | Load OFf
Ll S n u o nla
Systam arror 1=%% FRIL FAHL=:=® o o » o _
SCER ke Lt
Scan time overrun | {~ CHM TIME OUVER o o . [w) —_
VO table I70 WER EFHE o 0 ™ e —
varification arror T
& Remcle
1 - 1 = RiTel
z—- Remate /O arror RIT E_ I-0 ERR o o o ] o -
3
Battery error ERTT LOUW o o ) ) —
Host Link error — jo o o — -_
PC Link ertor — (=) o ] — -
» Load cul-off error — o o . . o

222

*  All VO Unit outputs cut off
I means that the LED is lit, ® that the LED is not lit.
«—n= means that the LED being lil ar not makes ne difference.
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Sy@ﬁ@m Errars Section 6-3

Mid-run Failura
Ma use of Error
output SH Area Code inca f Corractlon
ON 0110 99| FAL has bean executad by the Check the program.
program,
6109 Watchdog timer fimit has bean P . .
Fa Program scan time is too long. Sea Saction 5:
o on excaaded (100 - 130 ms), ¢ 9 on
Check tha IO Unit connactions with KO Tabla
&8110 E7 Tha registerad 140 table doses not Varify, and set the YO Units properly, Then
ON ON agree with the actual 110 Units. use VO Tabla Register o match the raglsterad
table to the actual table.
A failure has eceurred in the trans- -
12 oo i
ON g1 (Note) | mission line batween a Master and Check the transmissian line betwaan the Master
ON and Slave,
Slava.
ON 6108 F7 Eattery is bad or is not installed Check battery connections, or replace battary.,
ON “properly,
ON |%e@ Ref. An error between the Host Link Refar to the Host Link Systems operation manual,
#1 balow Units,
ON G:i;arrnr occurred in the PG Link Refer to the PC Link Systsms operation manual,
ON €015 Whan the load off flag is ON
ON (SR 6015)

Mate: 0-3 indicates the Ramota Mastar Unit number,

Bet# 1: For Rack-mounting Units, 6111 ON

For CPU-mounting Units, 6008 ON
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Program Input Errers

Section 6-4

Error Message

Correctlon

sk EEFL ROM

A EP-ROM Unit is mountad for the program memery. Replace it with a
RAM or EEP-ROM Unit, and then write the data. The mountad RAM Unit is
writa prolected. Tum the write-enable on,

it

|
i
P
1
k]
i
i

sk PEOGE OUVEFR

The program cannot ba written because thea instruction in the last address
is nat NOP or END. Chack the pregram and claar zll addresses after END.

wekskck QDR DUVER

The specified addrass exceeds the progam memory area boundary.
Carract the pragram.

BEEERTSOTEL WEIT
LISAELELD

Tha O table cannot be registerad. Chack the number of Hemata /O Units
connecled, duplicatad use of Optical Transmitting 140 Units, the absance
of a Terminator for a Remate KO system, or too many /O Units. Check all
the 11O Units.

ko SETODRTRH ERE

What should b a decimal constant has been antared as a hexadecimal
number or, a constant exceeding the predetarmined range has been
antered. This genaratas a FALS 00. Correct the constant,

sk L S0 BMOL. ERE

An attemnpt has bean made to enter 1/O data which exceeds tha predater-
mined range. Check the range and correct the data,

6-5
Program Errors

Error Massagae

Corraction

R
FEF

-'| +
~1 -t

The prograrn has been destroyed. Writa the program into memaory again.

kD IRCUIT EREFE

The numbar of logical starts {LD=) doas not mateh up with the number
of logical aparations (OR LDs and AND LDs). Correct the program.,

sk JFEROMND ERER

The variabla operand data speciﬁed.is incorract, Check tha operand data
range for each instruction.

s QOLIL DUFL

Mare than one instruction iz trying to use the same culput number, Chack
all autput number assignments.

oM ENMD IMZT

Thare ig no END at the end of the program. Write an END as the final
program instruction.

wkkRLOCHN ERR

The instruction currently displayed is in tha wrong araa,
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Pu'@@mm Errers Section 6-5

Error Message

Correction

wkbxx [ _-ILC ERE

IL and ILC are not used in pairs. Correct the program,

wxsak IMF~THE ERE

JMP 00 and JME 00 are not used in pairs. Carrect the program,

w444 JHE UNDEF D

Tha .corresponding JME for a givan JMF doas not exist. Correct the

program,

stk TMP LUNDEFD

The corresponding JMP for a given JME does not exist. Correct the

program,

kg DUPL

The number of the currently displayed instruction has alrsady been pro-

grammed, Correct the program,

wxpkSEMN-EET ERF

Incorract usage of the displayad instruclion (SBN or RET). Incorrect SBN
usage is caused by more than ona SBN having the same subrcutina

number. Corract tha program.

T P E ]
wdkd R SEN UMDERT The subroutine callad by SBS does not exist. Corract the program.
ek SES IMBEFD A defined subroutine is not called by the main program. Whan this mas-

sage is displayed becausa of intarrupt routine definition, there
is no problem. In all other cases, corract the program.

ke DI FOUER 3%
ad n||=|umui=o-=

Mera than 128 DIFU/DIFD's are programmed. Correct the program,

Cassette Tape Usade Errors

Error Massage

Cause

Corractlan

GHRBOE ERER#®#dhgdhs

The cassette Fle number and tha
file number spacifiad by tha user do

Make sura tha fila number is entered
carrectly, then try the taps oparalion

FILE MO, #&sddkkbs not agree, again.

wdkkk LJER ERR The contents of the cassette tapa Check the contams of tha cassetta
do not match the contents of the tapa and that of pragram memory.
program memary.

ke THFE ERR

The cassaits tape has an arror,

Replace the tapa with another.
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6-6
Troubleshooting

CPU

?w@ubﬂ@ﬁh@@ﬁﬂng Section 6-6

Symptom

Posslbla Cause

Corraction

Power Supply doas not turn on.

Voltage selector terminal setting
arrofr.

Connect the voliage selactor tarminal
carrectly.

Fusa iz blown, *

Replace Fusa.

Fuse blows rapaatediy.

Voltagja salectar terminal setting
afrar.

Connect tha voltaga selactor terminal
carrectly.

Circuit board is shart-circuited, ar
burnt,

Reaplaca CPU rack Powar Supply
Unit, or Backplane.

Run indicator does not light.

Start input is OFF.

Turn the start input ON.

Programming error.

Corract the program,

Powaer line is defectiva.

Replace CPU Powar Supply Unit.

“Run Qutput” doas not turn on.

Pawer circuit is defective.

Replaca CPU Pawer Supply Unit,

/O3 following & particular 110 number
do not operate,

'O bus is defective.

Replace Backplana.

Abnormal KOs of Expansian /O Rack
ara in unita of 8.

VO Connacting Cable is defective.
{Cabla wiring i broken.),

Feplaca tha 11O Connecting Gabla,

IO bus is defective.

Replace Backplane,

Ona /O turns ON erroneously.

V0O bus is defactive.

Replace Backplane,

Al l/Os of a particular /0 Unit do not
opearata,

I¥'C) Bus is defective.

Feplace Backplane.

Input Unit

Symptom

Possible Causa

Correclion

All Inputs da not turn ON.
{Operation indicators do not light.)

Extarnal input voltage is not supplied.

Supply power.

Extarnal input voltage is low.

Rais# supply voltags.

Tarminal screws are loosa,

Tighlen terminal screws.

Faully contact of tarminal block
gonnactor.

Replace terminal bioek connactor.

All Inputs do not lurn ON.
{Operation indicatars are it.)

Input cireuil is dafective.

Replace defective Input Unit.

All Inpuis do nol turn OFF,

Input cireuit is defective.

Replace defactive Inpul Unil.

One input bit does not turn ON.

Input device is defactive.

Replace inpul device.

Input wiring is brokan,

Check and replace input wiring.

Tarminal scraws are loose.

Tighten terminal scraws.

Faulty contact of terminal block
connactar,

Replace tarminal block connactor.

Input ON-time is too short.

Adjust extarnal Input device,

Input circuit is defective.

Replace dalactive nput Unit.

Input number is Incarrectly
programmead as OUT.

Carrect the program.

One input bit does not turn OFF.

Input circuit is delective.

Replace defactivae Unit.

Input number 1s incorrectly
programmed as OUT.

Correct the program.

Inputs turn ON and OFF irragularly.

External input vollage is low,

Raise axternal vaoltage.

Malfunction due té noisa.

Countermeasures against noise.
Install surge suppressor.

Install insulating transformer.
Wire with shielded cabla.

Terminal scraws ara loosa.

Tighlan tarminal screws.
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?W@u@ﬂ@ah@@ﬁnn@ Section 6-6

Input Unit (cont.)

Symptom Passible Cause Correction
Faulty contact of tarminal block
connector.

Common terminal screws are loosa, Tighten common tarminal screws.

Faulty eontact of tarminal block

Inputs turn ON and OFF irreqularly. Replaca terminal block connector.

Abnormal input numbers are in units connector. Replaca tarminal block connectar,
af 8 hits. Data bus is fauhy, Replace dalective Unit.
CPU is dafective, Heplaca CPU.
:r’:g%"t’t operation indicator does not LED indicator is defectiva. Replace defective Unit,
Output Unit
Symplem Possible Causa Correction
Power for load is not supplied. Supply power.
} Raise supply voliage.
Terminal screws ara |oose. Tighten terminal scraws.
All Outputs do not turn ON. Fautty contact of terminal block Replace terminal block cannector.
cannaclor,
Fuse is blown, Replace fuse.
Faulty contact of O bus Replace dafective Unit,
connactor.
Qutput circuit is defactive, Replace dafective Unit.
All Outputs do not turn OFF, Output circuil is defective, Replace defactive Unit,
) Qutput ON-time is loo short. Caorract the program,
Ona ou es not turn ON. UT numbers ara programmad in
J«? (Operattigl;tiﬂgicator dows not light.) douplicara. s Correctthe prograr.
f Output circuit is defective. Replace defectiva Unit,
Qutpul devica is dafactive. Replace output davice,
o . Output wiring is broken. Chack output wiring.
) One Output does not turn OFF. Terminal screws are looge, Tightan lerminal scrows.
{Oparating indicator Iz Iit.) Faulty contact of tarminal black Replace terminal block connactor,
i connactor,
8 Qutput relay is defective. Raplace defective relay.
Qutput cireuit is defective, Replace defective Unit
One output doas not turn OFF. Qutput relay is defemive.n_ Heplace defactive relay.
{Oparation indicatar does nat light.) Laakaga current, or residual Replace exlernal load or add
voliage. dummy resistar,
Ona ou!pul _does not tu:n QFF. :;Z%%T;:(ﬂ:%ruhp?:::?in Correct tha program.
(Oparation indicator is it Output circuit is defectiva, Replace defactive Unit.
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Qutput Unit (cont.)

Section 6-6

Symptom

Posslble Cause -

Corraction

Supply voltage for external load is
law.

Raise external supply voltage.

OUT numbars ara programmed in
duphcatea.

Correct the program,

Outputs turn ON and OFF irregularly.

Malfurction due 1o noise.

Countarmeasuras against noise.
Install surge supprassaor.

Instalf insulating transformer.
Wira with shielded cable.

Terminal scrows are loasa,

Tighten terminal screws.

Faulty contact of terminal block
cannactor,

Raplace tarminal black connector.

Commom tarminal screws ara
foosae,

Tighten commaon tarminal scraws.

Abnormal output points are units of 8,

Faulty contact of tarminal block
connactar.

Replace terminal block connectar.

Fusa is blown.

Replace fusa.

Dala bus is faulty.

CPU iz dafective.

Replace CPU.

Qutput aperation indicator does not
light.

LED indicator is defactiva.

Heplace delactive Unit.
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CPUs and Associated Unlts

APPENDIX A
Standard Models

Name Remarks Model
3L -
8 11O slots Link slots 3G2A5-BC081
CPU Backplane ' 5 Link slats C500-BCo82
5 1O slots 3 Link slots AG2A5-BCOST
5 Link slots Co0o-BCos2
GPU AG2CI-CPU11-EVY
RAM Unit 4.4K bytes 3G2A5-MR4a1
6.8K bytes 3G2A5-MREI1
AOM Unit 8.6K words AG2AL-MPB21
32K words max. 3G2C5-MP341
EP-ROM chip 27128 128 bits ROM-I
2764, 64 bits ROM-H
CPU Backplane 100 10 120/200 to 240 Output: 7 A5 VDC IGZAS-P5221-E
Fower Supply VAG(sslectable) Output: 12 ASVDC | 3G2A5-PS223-E
24 VDC - Qutput: 7 ASVDC AG2A5-P5211-E
IO Control Unit 3G2AS5-111014
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Expansion 1/O Backplane

Eﬁmm}@]@wd} Medels APPENDIX A

Name Remarks Madel
Backplana 8 slots JG2AS-BIOS1
5 slots 3IG2A5-B1051
1001a'120/200 1o 240 VAC {selectabls) AG2AR-PS222-E
Power Supply
24 VDG AG2AS-PE212-E
O Interface Unit AG2A5-1I002
13 cm AG2AS-CN111
Harizontal typa 80 cm 3G2AE-CNE11
VO Cannecting Cable 1m 3G2A5-CN121
30 em AG2A5-CN312
s0cm AG2AS-CNS12
Vertical typa 80cm AG2A5-CNe12
im JGE2A5-CN122
2m AG2A5-CN222
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Standard Medels

APPENDIX A
m

1/Q Units

Name Hemarks Model
16 mA 51012 VDG 16 pls AG2AS5-1D112
10mA 1210 24 VDC 16 pls 3G2A5-1ID213
ON rasponse 32 pis 3G2AS-ID215
time: 15 ms max.
. 10 mA 1210 24 VDG
DG ON rasponse 32pts 3G2A5-10218
tima: 1.5 ms max.
10 mA 1210 24 VDC 32 pis C500-1D218CN
7 mA 12 VDG, static 64 pts C500-1D114
Input 10 mA 24 VDC, dynamic 64 pts 3G2A5-1D212
Unit 7 mA 24 VDG, stalic 64 pts 3G2A5-1D219
10 mA 100 1o 120 VAG 16 pls 3G2AS-1A121
AC 10 mA 200 to 240 VAC 16 pls JG2AS-1AZ22
10 mA 100 ta 120 VAC 32 pts 3G2A5-|A122
10 mA 200 to 240 VAC 32 pls C500-1A222
AC/DC 10 mA 12 to 24 VAC/DC 16 pls 3G2A5-IM211
10 mA 12 to 24 VAC/DC 32 pts 3G2A5-IM212
TTL A5 mAS5VDC 32 pts C500-IDSQ1CN
2 A 280 VAC/24 VDG 16pts | 3G2A5-0C221
Coentact 2 A 250 VAC/24 VDC (sep. commons) 16 pls AG2As-0C223
2 A 250 VACR24 VDG 32 pts 3G2AS-0CE24
1A1210 24 VDG 16 pis Ca00-0D217
1A1210 48 VDC 16 pts AGE2A5-0D411
50 mA 24 VDG (zep. commons) 16 pts 3G2A5-0D215
03 A121024 VDC 32 pis C500-0D218
Output | Transistor 0.3A12t048 VDC 32 pts 3G2A5-0D412
Unit 0.2 A 12 to 24 VDC, PNP output 32pts | 3G2A5-0D212
0.3 A1210 48 VOC connect to YO 32 pts CE00-0D415CN
0.1 A 24 VDC, dynamic 64 pls 3G2A5-00211
0.1 A 24 VDG, static 64 pts 3G2AS-0D213
1 A 132 VAC max, 16 pts AG2A5-0A121
Triac 1 A 250 VAC max. 16 pts IG2A5-DA222
1 A 250 VAC max, 24 pts 3G2A5-0A223
1 A 250 VAC max. 32 pts C500-0A225
TTL 35 mA B VDC 32 pls C500-0DS01CN
AT 1 1210 24 VDG gz ::;::zg': 168 | cso-Mp211CN
Cummy O Unit No. of I/O points ean ba set 3G2A5-DUMO1

231



/Standard Models

Spaclal VO Units

APPENDIX A
Namae Remarks Model
41020 mA+1to+b V 2pls 3GE2A5-ADO
Qto+10V 2 pts 3GRAS-ADOO2
AD Conversion Input | g4, 45y 2 pts 3G2A5-AD0C3
S10to +10V 2 pts 3G2A5-AD004
B10+5V 2 pts 3G2A5-AD0O0S
4020 mA+1104+5V 4 pts 3G2A5-AD0OOS
Qto+10V 4 pts AG2A5-AD0OT
4020 mA+1tc 45V 2 pts 3G2A5-DADOT
Oto+10V 2 pts 3G2A_5—DA002
D/A Conversion Output | 01045 V 2pts | 3G2AS-DA0OS
0w +10V 2pts AG2AS-DAOO4
Sto+5V 2 pis AG2AS-DAOOS
High-Spaad Counter & BCD digits, S0K cps 1 pt 3G2A5-CTOO1
| & BGD digits, 50K cps 1 pt C500-CTO12

PID

3E2A5-PIDOL-E

Position Control

1-axis, for stepping/servo molor

3G2A5-NC102-E

1-axis, for stapping motor anly

3G2AS5-NC111-EVH

2-axis, for servomoter

Cs00-NC221-E

Stepping Motor Drivar

Phase current: 0.5tc 2 A

AG2A5-SMD21

Phase current: 0.6ta 4 A

3G2A5-5MD4

Encoder Adaptar 3G2A5-AE001
=-TLI001-
Teaching Box G2AS-TU .
C500-TUDD2-E
Adaptar Box 3E2A5-IF101-E
ASCIl Unit Power Supply 3G2A5-P3103-E
HAM AGE2A5-ASCO1
FRAM + EEP-ROM 3G2A5-ASC02
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Standard Medsls APPENDIX A
LInk Unlts and Remote VO Unlits
Name Hemarksa Model
APF IE2AS-LK101-PEVY
PCF 3G2AS-LK101-EV1
Rack- AS-232C/RS-422 3G2A5-LK201-EV
Host mounting | ApF C500-LK103-P
Link PCF C500-LK103
RS-232C/AS-422 C500-LK203
APF AG2AG-LK101-PEVH
CPU- PCF AG2AG-LK101-EVi
mounting | Rg. 299G 3G2A6-LK201-EV}
RS-422 AE2AG-LK202-EV1
PC Link Links up to 8 PCs C500-LK00Z-V1
BYSNET Link General-purpose C500-5NT31-V2
Optical Remote APF 3G2A5-RAM001-PEV
VO Master PCF 3G2A5-RMO01-EV1
APF w/1 optical connector 3G2A5-RT001-PEVH
Optical Remate w/2 optical connectors AG2AS-RTO02-PEVI
10 Slave PCF w/1 optical connector AE2AS-ATO0 -EVY
w/2 optical connectors AG2AS-ATO02-EV1
Optical APF AG2A5-1LK010-PE
VO Link PCF 3G2AS-LKO10-E
Wired Remote /O Master Ce00-RAM201
Wired Remota /O Stave C500-RAT201
AC Input Specily 100 VAG or 200 VAG, GTTC-IA16
b VO Block DG Input Specify 12 VDC or 24 VDC. G7TC-ID16
;i Output Spacify 12 VDG or 24 VDC. GTTC-OC6

I
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-StandardModsls

_Link Unlts and Remole VO Units

(continued)

APPENDIX A

. Name Reamarks Model
No-\t-roltlage 8ot APF | 3G5A2-ID001-PE
. contact, pis
DC input 100 VAG PCF | 3G5A2-ID001-E
1210 24 APF | 3GSAZ2-IM211-PE
AC/DC input VAC/DC 8 pts
100 VAG PCF | 3G5A2-IM211-E
100 VAC APF | 3G5A2-IA121-PE
Optical i 100 VAG 8 pls PCF | 3GSAZ-A121-E
Transmittin Inpu
e 9 200 VAC APF | 3GSA24A221-PE
100 VAC f pts PCF | 3G5A2-1A221-E
o 2 A 250 VAC APF | 3GS5A2-0C221-PE
ntact cutput 24 VDC B pt
Toomoo VA | PCF | 3GBA2-0C221-E
APF | 3GBA2-OA222-PE
Triac output 1007200 VAG | .
100/200 VAC | ©F PCF | 3G5A2-0A222-E
_ 03A12t APF | 3G5A2-0D411-PE
Transistor 48 VDG 8 pts
output 100/200 VAC PCF | 3G5A2-0D411-E

Optlcal Fiber Cables

All Plastic Optical Fiber

This cable can be used (in lengths of up to 20 m) with Units having the suffix

Cable (APF) “-P" in their model numbaers. It cannot be used with Units without the suffix
“-P", The connector (3G2A9-PF002) must be assembled by the user. When
connecting Units of differing types {i.e. model numbers with and without the
suffix “-P") always use plastic-clad oplical liber cable (PCF).

Namea Remarks Maodel

Plazfic optical fibar cabla

s00m.

Cabla only (optical connactors not pravidad) Ordar in units of
5 m for cable lass than 100 m. Elge order in units of 200 m or

3G5A2-PFOO2

Optical cannector A

2 pcs (brown) for plastic optical fiber 10 m lang max.

JGESA2-CO00

Optical connector B

2 pos {black) for plastic optical fiber 8 to 20 m long

3G5A2-CO002

Plastic optical fiber cable

1 m, with optical conneclor A provided at both ends

AGSA2-PF101
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Standarg Modsls APPENDIX A
m

Plactic-Clad Optlcal Fiber This cable can be used (in lengths of up 1o 200 m) with Units having the suffix
Cable (PCF) “-P" in their model numbers. It can also be used with Units without the suffix
"-P" in lengths of up to 800 m.

Nama Remarka Madel
0.1 m, w/iconnactor 3IG5A2-0F00T
1 m, w/connector 3G5A2-0F101
2 m, w/connector AGSA2-0F201
Armbiant temperature;
a &
m, w/connector 10° to 70°C 3G5A2-0F301
Optical fiber cable {lor indooars) | 5 m, wicennaector 3GEAZ-OF501
| 10 m, wieannactor 3G5A2-0F 111
20 m, w/connector 3GHA2-0F211
30 m, w/connectar ) 3G5A2-0OF3N
40 m, w/connector AGE5A2-0F411
50 m, w/connectar SGBAZ-OF511
110500 m Arnbient témpearature:
Cptical fiber cable {Order in units of 1 m) -10%10 70°C
{for indoars ar outdoars) - 3GSA2-0F002
50110 800 m Ambient lemperature:
(Crder in units of 1 m) 010 55°C (Must nat be
subjected ta direct sunlight)

Note: The optical fiber cable is not easily connected. Cut the cable a little
longer than required.

At I

I— length L (m)—l

*Crystal Optical Fiber Cable
Crystal optical fiber cable is not available from Omron. Order it directly from
the manufacturer.
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Standard Medels

SYSBUS

APPENDIX A

Name

Remarks

Modal

Link Adaptor

RS-422, 3 pes

3G2A9-AL001

Optical (APF/PCF) 3 pes

AG2A9-ALO02-PE

Optical (PCF) 2 pes

AG2A9-AL002-E

Optical (APF/PCF), RS-422, RS-232C, 1 po sach

3G2AR-ALOO4-PE

Optical (PCF), A3-422, R3-232C, 1 pc each

AG2A8-ALO04-E

Optical (APF/PCF), Optical (AGF), 1 pe aach

3G2A9-AL00S-PE

Optical (PCF), Optical (AGF), 1 pe aach

3(G2A9-AL005-E

Optical (APF/PCF) 1 pc, Optical (AGF) 2 pes

AG2A9-ALOOG-FPE

Optical (PCF) 1 pe, Optical (AGF) 2 pcs

3E2A5-AL006-E

Rapeatar

APF/PCF

AGLA2-RPTO1-PE

PCF

3G5A2-APTO1-E

3
o
3
3
4
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Standard Models

Peripheral Devices

APPENDIX A

Name

Raemarks

Maodal

Programming Console

Varlical

3G2A5-PRO23-E

2m 3GE2A2-CN22
Sm C500-CN523
For connecting Programming
Programming Conzole Consola, GPC, or FIT. (Cnly use 10m C500-CN131
Connecting Cable CN221 [2 m] for Programming 20 m C500-CN231
Congola.)
30m C500-CN331
40m C500-CN431
S0 m C500-CNB31
Frogramming Conscle Adapter For extending Pro gr amming Console. 3GEAR-APODT-E
Pragramming Conscle Base Cannecting cable is separate, 3G2A5-BP0O01
Handhald Programming console C200H-PRO27-E
-_ C500-AP003
Programming Console Adapter Required for Handheld 2 SPoor-CNa22
Connecting Cable Programming Console
4m C200H-CN422

P-BOM Writar

AG2A5-PRAWOS-EV1

Printer Interface Unit

Memary pack is separate.

AG2AS-PHTO1-E

Primar Connecting Cable

2 m, for connedling printer/plotter

3CY-CN2o1

Mamory Pack
{for prinler interface)

JE2A5-MP102-EV1

Floppy Disk Intarface unit

3G2C5-FDI03

Parlpheral Interface unit

Connecting cable is separata.

3G2A5-1P004-E

cable

FIT CPU and System Disk Set FIT10-SET11-E
110 VAG 3G2C5-GPCO1-E
Graphic Programming Console 220 VAC 70205 GPOIRE
110 VAC AG205-GPCOA-E
220 VAC 3G2C5-GPCU4-E
GPC Memory Pack w/comments C500-MP303-EV1
CRT Interface Unit For connecting GPC to CRT AG2A5-GDIO-E
Cassetta racorder connacting | 1m SCYPOR-PLGO1
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Standard Medals APPENDIX A
_Dptional Products
-__1 i_b_:_ﬂ Narma Remarks Modal
3. 250R%%| Battery 3G2AS-BATOS

Faor 38-pin block, spacial type

3G2A5-COVIN

VO tarminal block cover

For 38-pin block, standard type

3G2AE-COV12

For 16-pin block, standard typa AG2AS-COV13
Far VO connectar protaction AG2A5-COVO1
Connector cover For Link connector protection AE2A5-COVO2
- For IOG/IOF connector prolection 3G2A5-COVO3
Space Unit For VO Control Unit space 3EZA5-5P001

Far VO Unit space

3G2A5-5P002

Commercially Avallable

Products
Name Hemarks Maodel
Data recordar 100 VAC PC-DR311 NEG
100 VAC MR-330R Sanyo
5X-80T Epson
RX-80I
Printar Interface board #8143 FX-80
or #8145 is necessary. VX-80K
VX-130K
WxX4731-1-01
FP3301R-1-01 Graphtec
X-Y plotter Paper exchangeable MP1000-1-01
MP2000-51
Floppy disk drive 5-inch, doubla-sided, PCo831-4W
double-density, double-
track (2DD) NEC
3.5-inch, double-sidad, PCoB31-UW1
dauble-density, double- PC2831-UW2
track (200D) PC2831-VW2
238
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Standard Models APPENDIX A
e ——— LA,

Programming Devices

+Graphic Programming The GPC allows you to perform all the functions of the Programming Console
Console (GPC) as well as many additional ones. PC programs can be written in ladder
diagram as well as mnemenic form. As the program is written it is displayed
on the liquid crystal display making modifications quick and easy. Syntax
checks may be performad on the programs before they are downloaded to the
PC. Many other functions are available depending on lhe Merory Pack used
wilth the GPC.

FIT FIT is an Omron compuler with specially designed (FIT) software which will
allow you to perform all of the functions that are available on the GPC. More-

over many of the functions that normally require the use of special peripheral
units may be performed without them. With FIT, programs can be written {in
ladder or mnemonic form), debugged, saved to floppy disks, or printed out.

LS5 LSS is software that is designed for use with the IBM/AT (and some other
compulers) which will allow you to perform all the functions available on the
FIT.

=EEE

w5 il

R

R ety
R e
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APPENDIXB
Programming Console Operations

Operatlon

Moda

Run | Mon. | Prog. Key Sequence

Data All Clear

NO NO YES

o-8-a-8— @

I/Q Table Registar

NO NO YES

@-8-88-a-- ) C-E

WO Tabla Varify

YES {YES YES

D-0-08-00

/0 Table Read

YES |YES |YES

o-T-Ee---B-0
Pt it
** Lp

I¥Q Table Transfar

NQ |NO YES

B-8-88-Na-C -

Error Message Read

YES |YES |YES

o-o-8-8

Satting Addrass

YES |YES YES

@—b [ Acrwws |
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roagramming Console Operations

Appendix B

Mode
Operation Run | Mon. | Prag. Key Sequenca
Program Head YES |YES YES
3-1:5"3—[[9*-\
4]
Search YES |YES YES
G — o L 'L@
8
—-h-w% £ [Humber | L@....ﬁ
—h—n—h
—hm—h
._-m_..
_-.ﬁ_
[nstruction (nser NO NO YES
E:““M lmlﬁﬁ_’u
L A
Instruction Daleta NO NOQ YES
=80
Program Check NO NO YES :
E‘*@ - ﬁ To chwcki vo & END
e e
Scan Tima Read YES |YE3S NOQ
B-2-8
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Programming Console Operations Appendix B

Mode
Operation Run | Mon. | Prog. Key Sequence

Ganaeral Monitor YES YES YES

—r|

@ -0E 7 e i *

= e

Channal Monitor YES |YES YES
(Binary)

Forced Sat/Haset NO YES YES

‘,L ﬂ -] Th-l:wh‘

o LSBT
Tl
po

i)

- PV Change 1 NO |[YES |YES

ik “T-W"_..m—-(n—l—-ﬁ
PV Change 2 NO YES YES

mue @0
-0

S R D PR - W R

TR SIS, - PEEELRTLIN
e =

5
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Appendix B

E.r‘@grammﬁng Consols OEerafni@ns pp

T Mode
! Operation Run | Mon. | Prog. Key Sequence
| [V Change 1 NO IYES |NO
| A —a
GCassette Tapa Write  |NO NO YES
@O~ =0
Wk b vt § pocredn.
(s vl o (25 iy )
Cassetta Tapa Read | NO NO YES
@@~ O
Wikt by moou| 5§ el
{Gocem i T LA )
Cassette Tapa Verify |NO NO YES

GG e B

Wil byt e aacandn

(Garocal vl o LR iy
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APPENDIX C_
Programming Instructions

Instruction Symbol Mnemonic Oparand
Load —— ' LD B
B:
IR
Load Not 4 | LonoT B SR
HR
LR
And —— | AND | B TG
And Not —H—— | anD NOT | B
Or Ii [ | OR B
Or Not IF | | oRNOT IE
And Load | AND LD —
Or Load | OR LD —
B:
Out ouT B IR
HR
TR
Out Not —@ OUT NOT B LA
TIM N N; 5w
Timer —@ TC 1"
— sV SR
HR
LR
LP [ CNT CNT N #
Counter R N
1_sv — SV
IR SR HR ) TC DM #
Q000 to 8002 £003 10 6307 0000 10 3115 0000 to 3115 OO0 o 127 Q00 to 511 0000 to 9998 or
0000 to FFFF
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[Er@@rmmmﬂﬁ@ Instrugtions APPENDIX C

Code Symbaol Mnemonic Function Qperand
00 NOP(00) - 5
o1 ——| END(01) | [ END(01) = Ends the program —
Causzaz program steps to ba
ignarad and outputs cleared
02 ——[ 1L{02) J I 1L(02) l — J and timers resst depending on
tha result immadiately befora
this instruclion.
03 |—— wewey || [ 1ncwos) | — Cloars IL.
— aweey || [ P4 =
Cauges all the program N
._.| JMP(05 JME(05) _ steps between this instrue- : ‘
©9) l tion and JME to be ignored, | 9910 89
04/05 or execuied, according 1o
[ the result immadiatsly
JIMP(04) ] | JMP(04) I N —I before this instruction.
——" umP(os) | JME(05) N
__| Indicates an arror that N:
FAL(08) | FAL(0B) | N | does not slop tha CPU, 011c 99
08
—— FAL(08) | FAL(08) | 00 Clears FAL araa. _
Indicatas an error that stops | N:
07 | FALS(o7) | | |_FALS(07) N__ || ecru " |ottoes
! Shiftz data in bit units. B/E:
SFT(10) B IR
10 L_sFT (10) . 15 0 18 0 HR q
R ] : 1 E 8 8 B -y | LR
B:
St @ Causes data bif to become IR
| KEEP(11) B latching. HR
" LR
N: SV
Il TC R
DI CNTR CNTR(12) N UP-DOWN (reversibia) HR
— N
12 at | sv _ SV countar operation, ;H
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E’rr@gmmmnm@ Instructions APPENDIX C

Code Symbol Mnemonlc Functian Operands
Causas the following B:
—— DIFU(13) instruction to operale for IR
13 | DIFU{13) | B I ona scan lime at the leading HR
P adgae of the input signal. LR
Causes tha following ﬁq
— DIFD{14) instruction to operate for
14 B ] DIFD(14) [ B I one scan time at tha trailing HR
adge of the input signal. LR
N: SV:
High-spaad, ON-delay timar TC IR
15 l@ TIMH(15) N aparation. SR
— 5V Set value: Q.01 109999 5 HR
LR
#
B/E:
— WSFT(18) WEFT({186) — iR
16 B —_ Shifts data in Ch units. [lFF:
— DM
E ‘DM
cl/c2:
Compares one channel's IR
_ data, or a 4-digit constant, 3R
CMP(20) CMP(20) against another channel's HR
20 c1 - od) data. LR
TC
G2 — c2 Note: C1 and C2 cannot DM
- both be constants, ‘DM
#
— MOV(21) MOV(21 — s: D:
Transfers channel data,ora | |/ IR
21 5 — 4-digit constant, to a speci- SR HR
D — fied channel, HR LA
LR DM
TG "OM
——— MVN(z2) MVN(22) — Inverts channel data, or a 4- | DM
22 3 —_ digit constant, and transfers | "DM
it to a specified channel. #
D —
I3 SR HR LR TC DM #
0000 to 6002 6003 1n 8307 | 000010 3716 | 0DOO to 3115 | 00010 127 000 10 511 | 0000 to 9999 or
00OQ to FFFF
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F’u‘@gr@mmﬂng Instructiens APPENDIX C

Code Symbal Mnamonlc Funcilion Operands
Converts BCD data into S: H:
binary data. IR IR

5 - R SR HR
—  BIN{@3) BIN(23) — {BCD) (BIN) AR | LR
LA DM
23 5 - 3 x10° 16 | TC oM
R — x10' x1g' | DM
paley x1g? oM
xio? x1g?
Converts binary data into 5: A:
BCD data, IR IR
5§ — A SR HR
—— BCD(24) BCD(24) — (BIN) (BCD) HR LR
LR DM
4 a
R — a x16' g PM
X162 xigz | oM
%16 x10°
Ch:
: Shifts Ch data left. A
— ASL(25) ASL(25) — ; HR
25 1 0o LR
Ch - Ch cY Ch [0 | DM
DM
Ch:
: Shifts Ch data right. =]
s |7 ASR(26) ASR(26) — HR
ch ~ Ch 15 00 [6':4
0—+ <Ch cY ‘DM
Ch:
Rotates Ch [eft, with carry. IR
— ROL{27) ROL({27) —_ HR
27 Ch — Ch 13 00 "y
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"@W@@rmmmﬂm}g Inatructieons APPENDIX C

Coda Symbai Mnamaonle ' Function Oparand
Ch:
15 - 0o A
—— HOR(28) ROR(28) — “ HR
28 1] Ch —= CY LR
Ch — Ch DM
*DM
Ch:
Inveris Ch data R
— COM(29) COM(29) —_ [I;l
29 Ch — Ch ' Ch —=Ch DM
‘DM
A
Auw/Ad: R:
Performs BCD addition of 1M IR
one channal's data, or a 4- SR HR
— ADD(30) ADD(30) - digit constant, and another  |HR | LA
Au — Au channel's data. LR DM
30 TG DM
Ad — Ad DM
R — A DM

Au+Ad+|CY [ ~R|CY #

: . . MI/Su: | R:
t Parforms BGD subtraction of IR IR

3.' — SUB{31) SUB(31) — ona channel's data, or a 4- SR HR
i - - digit constant, and another HR LR
Mi - Mi channel's data. LR DM
31 ‘ Su — Su TC *DM
] A _ R DM

Mi- Sv - CYI--R cY | . #DM

2l
ﬁ;\@ Parfarms BGD multiplication Md/Mr:| R:

i — MUL{32) MUL(32) — of ona channal's data, or a 4- ISRH :—?Fl
digit constant, and anather R R

) Md — Md channel's data.

- az . LR DM

; DM

A —_ R

A Mdx Mr—| R+1 R ||OM

i 4
% !

g

4

i R SR HR R TG DM P

0000 10 6002 BOO3 t0 207 | QD00 10 3115 Q000 o 3115 000 w127 000 to 511 | QOD0 o 9998 ar
Q000 to FFFF
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F’rr@@mmmﬂm@ Instructions APPENDIX C

Code Symbol Mnemonlc Functlon Operands
L. Dd/Dr: | A:
Performs BCD division of one | |5 1=
DIV(33) DIV{33) —_ channel's data, or a 4-dight SR HR
constant, and another HR LA
33 Dd — Dd channel's data, LR DM
Dr —_ Dr TC *DM
DM
R — R R+1 R “DM
#
MAz: | R:
Performs a logical AND IR IR
ANDW(34) ANDW/(24) _ oparation batween twa SR HR
channal's data. HR LR
| — b Le OM
34 12 — 12 TG DM
Alz—~=R DM
R _ R Al ‘oM
#
n/2: | R:
. IR IR
Parforms a logical OR
ORW(3S) ORW(35) _ aparation betwean two ﬁg EFE‘{
as H — H channal's data. LR DM
12 —_— 12 TC DM
DM
R — R nvi2-=R “OM
¥
nn2: | R:
IR IR
— XOAW(3E) XORW(36) —_ ) ) SR HR
I — » Performs a logieal exclugive | 4n LR
OR cparation betwean two LA oM
3 12 — 2 channel's data. Te “OM
DM
A — R
‘DM
#
n/iA2: | R:
IR IR
XNAW(E7) XNRW(ET) - Parforms a logical exclusiva | SR HA
11 - n OR NOT operation betwean EFT lf-)?d
a7 12 . 12 two channel's data. Te "OM
— = DM
R oM
#
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Iﬁ’{r@gmmmﬂmg Ingtructions APPENDIX C

Coda Symbaol Mriemanle Function Opearands
i Ch: -
Increments a
ING(38) INC(38) - channel's data by 1. :-I?F{
3 ch — ch LR
oM
‘DM
Ch:
IR
——— DEC(39) DEC(39) — Decremants a channel's HR
39 ch _ Ch data by 1. LR
DM
‘DM
Sets tha carry flag (Ch) to *1=.
40 | —— sTC0) | | | STCHo) |- | -
1—=| Ch
Resets tha carry flag (Ch)
_ ta "0". .
a | — cc@ | | | cLoe) - |
. : 0—=| Ch
Moveas the contants of N: - | p:
saveral consecutive sourca SI‘? IFg IFE
channels to several
. R HR |SR |HR
— XFER(TO) XFER(70) — consacutive destination LB |HE LR
" — N channels. Tc e e
OM | TC | DM
70 s — ] 5 |+ D *DM| DM | "OM
D — D S+1 | D+1 :‘.;rg; # |'DM
S5+n D+n
S R A N
IR SR HR LR TG DM #
15 | 000127 Q00 to 511 | 0000 to 9999 or
0000 to BOOZ 6003 o 6307 | DOOO 3115 | COO0to N I 0000 to FFFE
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W@gmmmﬂng Instructions APPENDIX C

Code Symbol Function Operands
Sets tha same data to the S B/E:
specified consecutive IR IR
channels. SR HA

| BSET(1) BSET(71) — S: Number of channels HR | LA
. e . g LR TC
71 TC | DM
B - B DM | DM
E E ° DM
— #
Computes 8-digit BCD square Sq: R
: raat. R |IR
—— RQOT(72) ROOT(72) - HR LR
5q Sq
s — Sq LR [HR
7 2 TG DM
R — R DM | DM
R *OM
Exchanges data betwasn E1/E2:
XCHG(73) XCHG(73) — channels. IR
HR
73 E1 —_ E1 LR
E2 — E2 E1e E2 DM
= o
Shifts Ch data left in digit B/E:
units (4 bits). ':‘H
— SLD(74) 8LD(74) —_ LR
74 B _ B _ DM
B | —— “DM
E - E B+1} -~ e
E | N
252
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IF’n'@gtr@mmmg Ingtructiensg APPENDIX C

Code Symbal Mnemonic Function Operands
Shifts Ch data right in digit
units (4 bits). IBF,;E:
—1 SRID{75) SRD{75) —_— HA
B
75 B —_ B — LA
= Bt = TC
E - = DM
T ‘DM
0— E+ e
into & bit position. R R
—_— PX(76 MLPX(78 —
ML) {76) 5R HR
76 k - > s[afa|1]ofo-F HR LA
i 0 3 ~F LR TC
—_ D
o : TC | DM
AB —_ RB DM *DM
oi | DM
Encodes the position of the SB: R/Di:
highest bit that is ON inta 1- | IR IA
digit (4-bit) data. SR | HR
—{ DMPX(77) DMPX(77) — | LR
L1:) — 5B LR TG
77 15 0 TC DM
R — R SB " DM oM
Di — Di : “DM
3 Q
R |z 1 0|0~F
Dacodes 1-digit (4 bits) of Ch | St DVDB:
data into data tor 7-segment | 1A IR
SDEG(78 SDEC(78 — display. SR | HA
— {78) (78) HR |LR
3 — s LR TG
73 . . TC | DM
Di —_— Di s e 2 1 0 0~ F DM DM
DB - DB "OM
ol
IR SR HR LR TG DM #
15 | 0000 W 3115 | 000w 127 | 00U 11 | 0000 to 9999 or
0000 to 6002 | G003 to 6307 | 0000 to 3115 o 000 o 9932 &
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@F@@mmmmg Instructions APPENDIX C

Coda Symbaol Mnemonlc Function Operands
Perlorms floating paint
division between two 7-digit PF{CU Dr: ﬁ;
CD data.
—— Fov(re) FDIV{79) — BGD data ~ |WR |HR
Dd —_ Dd : LR LR
79 TC TG
Dr — Dr Dd+1][ Bd DM | DM
R — R + |oref] or DM | DM
R+1 R
Transfers 16-bit datato a 5: DBEs/Of:
channal with address given =] =1
— DIST(80) DIST(20) —_ by base plus offset. &n HR
5 s HR LR
80 — LR TG

—_ TC M
DBs DBs _ Basa (DBs) o PDM
Of — O’f - -
|| oftsetion #DM
(8) = (DBs « Of)
K Extracils 16-bit data from a
channe! with address given SBs: | OfD;
_ by base plus offset and R IR
COLLEY COLLE1) transfers the data to tha SR HA
5Bs - SBs specified channel, HR LR
81 LR TC
of — of - TC DM
D . D Basa (DBS) ' Ef ' DM ‘DM
* 3 ‘DM

O CTH e |

(8Bs + 0N = (D)
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Rrogramming Instructions APPENDIX C
Code Symbol Mnemonlc Function Operands
Transfars a specified bit in Ch s: e |
5 o a specified bit pasition in IFE IF{. IFi
— [ moveez) MOVB(82) - ChD. SR | HR [HR
— HR (LR (LR
82 3 S LR | TC |TC
c — c 3 : TC | DM | DM
DM | *DM|*DM
D — D . IDM #
D #
Transfers Ch data to the 8 [C: |D:
specified position in digit (4 IR |IR (IR
| _ bit) units. : SR |HR {HR
MOVD(83) MOVD(83) HR |LR |LR
5 —_ 5 0 LR |TC |TC
a3 c — G TC |DM |DM
DM | ‘OM|*DM
D — D ‘DM| #
#
D
Shifts the specified data one
2:r:.3.tha left ar right, with /e
IR
SFTR(84) SFTR(84 —_ .
- &4 . 15 D2 0 15 D1 EFF:
— E B
3y e 1|2 =2 n
cY DM
E — E #
IN 1§ D2 0 15 )
E 2° B j
‘ Cy
Compares 16-bit data with a
lable consisting of 16- CD; | CB: R:
channel data. a !S,HFI :_';‘H ITH
— TCMP{85) TCMP({85) -— Ceo [ cB a HR [ LR |1 g
co —_ ) CD H CEa1 1 _||-_g Eﬁ' TS
H 1}
8s _ R, oM | ‘DM DM
CB CB i —— oM DM
R — R i [ eBera | [ #
i | CB+14 | |0
= Ge«15 ] |1
1: agraameant
0: disagreemant
IR SR HR LR TC DM #
0000 w 6002 &003 to 6307 | 0000 13115 | 0000 to 3115 | 000 o 127 000t 511 | G000 ki 9999 or
0000 to FFFF
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Prégw@mmnng Instructions APPENDIX C

Code Symbol Mnemonic Funetian Operands

Writes N Chs of datato an N/S: | D:
Intalligent VO Unit through D. | IR Vo

87 | —1 WRIT(8?) WRIT(87) — ag channel
) anly
N —_ N LR
5 D TG
S _ S DM
D . — D N S+ DM
S+n
N: 5:
Reads N Chs of Data frem an | | o
Intelligent /O Unit through S. HR ehannel
— READ(3) READ(88) — _II._E only
- - . DB s | o | %
88 ) - 5 #DM -
D — D N D+ HR
LA
TG
D+n DM
‘DM

Transfars data of C channels
from Ch S10 Ch D of nada

no. N and those that follow. IsFl :?q"C:
—  SEND{20) SEND(90) - Sourca Node Na SR HR
S — S HR LR
%0 LR TG
D — D S D TG DM
— DM ‘DM
C c g+1 Dt ‘OM
S+n-1 D+n-1
Refreshes the walchdog N:
o4 [ WOT(4) I | WDT(34) N ::::;the specified number of o-tn a9
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E’W@gr@mmﬂwg Instructions APPENDIX C
Coda Symbol Mnemonle Function Operands
IORF(97) JORF(97) — Refreshes the specified VO | g/e.
a7 B — , B channalg, 00 10 31
E -
Transfars data of G channels
from Ch 3 of node no. N to
Ch D and those that follow., 5: D/C:
IR IR
—| RECV(SE) RECV(28) — Noda No Sourca SR HE
s HR LR
— 5 thR | TC
98 D _ D S D TC | DM
M -
S+n-1 Den-1
L
;.
¢
kG
g
tyt
i
h
Ej
) IR SR HR LR TC DM #
0000 tn 6002 | 6003 10 6307 | 0000 to 3115 | 000010 3115 | 0000127 | 000ta 511 | 0O00O to 9999 or
0000 to FFFF
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APPENDIX D
Inspection

Maintenance Regular inspections and appropriate maintenance of the control devices are
essential to ensure the full life of your PC, and the trouble-free operation of
your controlled system. Safety measures lo protect the system and to mini-
mize systarn downtime in the event of a failure must also be taken.

It any of the following items are found to be outside the criteria shown in the

Inspection Rems
tables, the necessary corrections should be made so that the criteria are met,

Power Supply

Powar supply rated at 100 ta120VAG: 85 to
132VAC
. Power supply rated at 200 1o 240VAC: 170 1o
It
Supply voltaga fluctuation DEAVAC
Power supply rated at 24 VDC: 20.4 to 26.4VDC
(maasured at power tarminal black using voltmater)
VO supply valtaga fluctuation Must conform to 1O specifications
e Baltery 10.2 to 13.2VDC
5 Battery lifa B years (at 25°C)

Environmental Conditlons

Ambient tempearature in control panal 0*C 1o 55°C
35 to 85% RH without condensation,

idit A
Humidity Must be relatively dust-free
Mounting
All Haeks and VO Units firmly secured? Mounting screws must not be loose.
Expansion VO eables securely insartad in
. connactors? Cables must not ba foose.

’ l’l\@ Terminals for external wiring firmily secured? Screws must not ba loose.

Any breakage in axtarnal wiring? Must ba fraa from visible abnormality.

Semiconductor elements are employed as main components of the PG,
Because they are subject to deterioration under severe environmental
conditions, these components should be inspected periodically. The standard
inspection cycle is 6 months to 1 year.

When a Possibly-Defective  Check first for a poor contact. Remave the Unit, and wipe the connector ping
Unit Is Found - with & clean cotton cloth moistened with industrial alcohol. Make centain that
there is no cloth debris remaining on the connector, and remount the Unit,
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If the Unit ltself Is
Defective -

Malntenance Tools
and Testers

Troubleshooting Tools
and Testers

260

Turn the power off before replacing the Unit, and confirm the operation of the
new Lnit. ‘

When returning a defective Unit to Omron, enclose a written description of the
problem.

Screwdrivers (phillips and siandard)
VOM or digital volimeter
Industrial alcohol and cotton cloth

Oscilloscope
Pen-recording oscilloscope
Thermometer

Hygrometer

Note: To ensure conlinuous operation in the event of failure, it is recom-
mended to keep at least one spare IO Unit on hand.

Ry
RAN RS
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A

—

ADD 162, 249

ANDW 175, 250

arithmetic operation flag (see SR area)
ASL 120, 248

ASR 121, 248

B

backup (see cassetie tape, operations)
basic instructions 50
AND 6, 245
differentiators 99
END &, 248
interlock 91
jump and jump end 85
latching relay 97
L.D6
NOT &
OR G, 245
OUT 8, 245
battery alarm tlag (see SR area)
BCD 150, 248
BIN 148, 248
bits 1
address of 3
work bits 3
BSET 130, 252

C

cables
crystal optical fiber 235
plastic-clad optical fiber 235
calculation instruclions
add {(ADD)} 162
clear carry (CLC) 181
decrement (DEC) 160
divide (DiV) 168
floating point divide (FDIV) 170
increment (INC) 159
muliply (MUL) 166
set carry (STC) 1681
square root (ROOT) 172
subtract (SUB) 164
carry flag (see SR area)

Index

instructions 161
casselte tape storage
eImor messages 225
operations 61
CLC 161, 251
clock pulse flags (see SR area)
CLR key 22
CMP 143, 247
flags affected 79
CNT 108, 245
CNTR 108, 245
coil (see relay circuits, coil)
COLL 138, 254
COM 174, 249
comparison instructions
channel compare (CMP) 143
table comparg (TCMP) 145
contact (see relay circuils, cantact)

- conversion nstructions

16-10-4 encoder (DMPX) 154
4-10-16 decoder (MLPX) 152

7-gsegment decoder (SDEC) 156

BCD to binary (BIN) 148

binary to BCD (BCD) 150
counter instructions

application examples 111

counter (CNT) 106

reversible counter (CNTR) 108

D

data areas
general 63
types and usage 70
data memory (DM area) 86
data modification
BCD dala 57
hinary data 58
force sel/resat 55
operation 55
timers/counters 57
data retention flag (see SR area)
DEC 180, 251
defective Unit, replacement 260
delay cirquit 112

261



DIFY, DIED '

DIFU, DIFD 98, 247
DIST 134, 254

DIV 168, 250

DM area §6

DMPX 154, 253
Dumrmy I/O Unit 74

E

P}

environmental conditions 259
equal flag (see SR area)
error flag (see SH area)
error light 215
error messages 215
errors
casselie lape 225
program 224
program input 224
reading and clearing messages 217
system 220
exaculion time (see instructions, execution fime)

F

failure codes, system 221, 223
FAL 184, 215, 246

FAL oulput area (see SR area)
FALS 184, 215, 246

FDIV 170, 254

first scan flag (see SR area)
FIT (Omron host computer) 239
flicker circuit {example) 113
FUN key 22

G-H

Graphic Programming Console (GPC) 239
greater than flag (see SR area)

Host Link error flags (see SR area)

Host Link restart flags {see SR area)

HR area 83

I/Q bits
addresses 69
available bits 71

262

INDEX
w

general 69
input bit usage 73
output bit usage 73
/O responge time 213
general 203
/O scan time error flag (see SR area)
I/0 table
reading 30
registration 23
transferring 33
verifying 29
170 Units
mouriing location of 74
slot reservation for 75
110 verify error flag {see SR area)
ILand ILC 91, 246
ING 159, 251
indiract addressing 86
input/oulput requirements
assigning bits 3
inspection of components 259
instructions
BCD calculation (see calculation instructions)
counter (see counter instructions)
dala areas for 89 _
data comparison {(see comparison instructions)
data conversion (see conversion instructions)
data movement (see movement instructions)
data shifting (see shifling instructions)
execution lime for 210
flags for 89
general information on 89
intelligent YO (see intelligent /O instructions)
logic (see logic instructions)
special (see special instructions)
SYSNET (see SYSNET instructions)
timer (see limer instructions)
intelligent /O instructions
read (READ) 122
write (WRIT) 189
IORF 187, 267
IR area 71

J-L

JMP and JME 85, 246
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KEER 97, 246
key sequences (see Programming Console, key
sequences)
keyboard {Programming Console) 22
ladder diagramg
converting 1o mnemonic code 4
symbols for 4
LD 245
LD NQOT 245
less than flag (see SR area)
load off cortrol (see SR area)
logic instructions
cormplement (COM) 174
logical AND (ANDW) 175
logical OR (ORW) 177
logical XNOR (XNRW) 181
logical XOR (XORW) 179
LA area 85
LSS (Ladder Support Software) 239

M

maintenance
guidelines 259
semiconducior elements 259
tools and testers 260
memaory, cléaring 26
message display
language selection 24
MLPX 152, 253
mode
monilor 24
program 24
run 23
mode, selling 23
manitoring
of a single channel in binary 53
of general status 48
ot limers/counters 48
operation overview 438
MOV 128, 247
MOVEB 138, 255
MOVD 140, 255
movemant instructions
bit move (MOVB) 138

block set (BSET) 130

block transfer (XFER) 131

data collection (COLL) 136

data exchange (XCHG) 133

digit move (MOVD) 140

move (MOV) 128

move inverled (MVN) 128

single channel dislribution (DIST) 134
MUL 168, 249
MVN 128, 247

N-O

hetwork service board, settings 197

hetwork service unit 197

NOP 246

one shot limer (circuit example) 112

optical fiber cables (see cables, optical fiber)
QORW 177, 250

oulput inhibitor indicator 78

output points 2

P

password entry 25
PC Link system
error flags (see SR area, special /O flags)
restart flags (see SR area, special /0 flags)
PC terminology 1
point 1
power interruption, data areas saved 70
power supply, lolerances 259
program addresses 4
program data
restoring from tape 64
saving to tape 62
' verifying stored data 66
program memory
area 87
programming 35
assassing the control task 2
assigning bits 3
checking program syniax 44
deleting instructions 42
drawing the ladder diagram 4
examples 13

263
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inpuvoutput requirements 2
inserting instructions 40
preparation for 25
reading error messages 47
reading program data 35 |
reading scan time 45
searching for bits 39
searching for instructions 37
selling addresses 4, 35
simplifying complicated circuits 16
techniques 10
Programming Consola 21
key sequences
Cassetle Tape Read 244
Cassette Tape Verify 244
Cassette Tape Write 244
Channel Monitor (Binary) 243
Data All Clear 241
Error Message Read 241
Forced Sel/Reset 243
General Monitor 243
/O Table Read 241
/O Table Register 241
11O Table Transter 241
VO Table Verify 241
Ingtruction Delete 242
Instruction Insert 242
Program Check 242
Program Read 242
PV Change 1 243
PV Change 2 243
Scan Time Read 242
Search 242
Setting Address 241
SV Change 1 244

R

—

READ 192, 256
RECV 197, 257
relay circuits 1
coil 1
contact 1
lerminclogy 1
Remote I/Q error lags (;ee SH area)

264

Rermote /O Master Units

I/O Table Read display 32
Hemoate I/Q Slave Units

I/0 Table Read display 32
ROL 122, 248
ROOT 172, 252
ROR 123, 249

S

scan time
affecting system reliability 203
calculation 205
with I/O Units only 206
with YO Units, Remote YO Units, PC Link
Units, and Host Link Units, and PC Link Units
208 ’
general 203
SDEC 156, 253
SEND 195, 256
SFT 115, 2468
SFTR 117, 255
shifting instruclions
channel left shift (WSFT) 126
digit left shift (SLD) 124
digit right shift (SRD) 125
left rotate (ROL) 122
left shift (ASL) 120
regisier shift (SFT) 115
raversible register shift (SFTR) 117
right rotate (ROR) 123
right shift (ASR) 121
SLD 124, 252
special VO flags (see SR area)
special instructions
alarm (falal) (FALS) 184
alarm {non-fatal) (FAL) 184
/O retresh (IORF) 187
watchdog timer (WDT) 186
S5H area
arithmetic operation flag 79
battery alarm flag 78
carry flag 79
clock pulse llags 80
data relention flag 77
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equal flag 79
FAL output area 78
first scan flag 78
flag 1able 78
greater than flag 79
I/ verify error flag 78
instruction execution error flag 79
less than flag 79
load off flag 78
scan lime error flag 73
special /O flags 81
Host Link error flags 82
Host Link restart flags 82
PC Link restart flags 81
PC Link syslem error flags 81
Remote /O error flags 81
SYSNET error and run flags 82
SAD 125, 253
standard model numbers
cables 234
CPU and associated Unils 229
Dummy /O Unit 231
Expansion O Backplane 230
/O Units 231
Link Units and Rermote I/0 Units 233
non-Omron products 238
optional products 238
peripheral devices 237
SYSBUS componenls 236
STC 161, 251
SUB 164, 249
SYSNET error and run flags (see SR area)
SYSNET instructions
operation of 199
programming example 200
receive (RECV) 197
send (SEND) 185
system failure codes 221, 223
system flags (see SR area, flag table)

T

TC area 86
TCMP 145, 255
temporary relay, TR 93

TIM 102, 245
timer instructions
application examples 110
high-speed timer (TIMH) 104
limer (TIM) 102 _
timers/counters
application examples 110
assigning numbers 3
instructions 101
maonitaring 48
PV madification 57
8V modification 60
TC area B6
TIMH 104, 247
TR area 84
troubleshaooling 215
CPU 226
Inputl Units 226
Qutput Units 227
tools and testers 260

W-27
warning light 215
watchdog timer
operation 205
setting 138
WDT 1886, 255
work bils 70
WRIT 188, 256
WSFT 126, 247
XCHG 133, 252
XFER 131, 251
XNRW 181, 280
XORW 179, 250
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