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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to head precautions can result in injury to people or dam-
age to the product.

DANGER! Indicates information that, if not heeded, is likely to result in loss of life or serious
injury.

WARNING Indicates information that, if not heeded, could possibly result in loss of life or
serious injury.

Caution Indicates information that, if not heeded, could result in relative serious or minor
injury, damage to the product, or faulty operation.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, means
“word” and is abbreviated “Wd” in documentation.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2, 3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1990

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

This Guide has been written to give users of C-series PCs a comprehensive reference for the pro-
gramming instructions and Programming Console operations.

Section 1 lists the Programming Console operations and the PCs for which they are applicable. It
also gives a brief description of the function each operation performs.

Section 2 gives a more detailed account of the implementation and effect of each operation, including
the key sequence required to input it via the Programming Console. Operations are listed in the same
order as they appear in the table of Section1.

Section 3 lists the full range of programming instructions, along with their function codes, names,
mnemonics, and the PCs for which each is applicable. The tables in this section are listed alpha-num-
erically. Instructions without function codes are listed alphabetically first, followed by a numeric listing
according to function codes. Block instructions have been kept separate and are listed numerically at
the end of the section.

Section 4 gives details on how the instructions are used. A detailed description of each instruction’s
function and processes is given, along with their ladder diagram symbols and the applicable data ar-
eas for the operands. This section has all entries listed in the same order as Section 3.

Appendix A provides a chart showing the Programming Console keys and their equivalent hexadeci-
mal codes, for use with the KEY (62) instruction.

Appendix B lists the instructions according to the type of function they perform.
Appendix C provides an ASCII conversion chart.

Appendix D provides a conversion chart that lists values in decimal, hexadecimal, binary, and binary-
coded decimal.

The total range of SYSMAC C-series PCs referred to in this guide is as follows:
C20;
C20H, C28H, and C40H,;
C20K, C28K, C40K, and C60K;
C20P, C28P, C40P, and C60P;

C120;
C200H;
C500; and
C1000H/C2000H
The codes in the Applicable PCs column in the of the tables describe the PC Units as follows:
Code Applicable PCs
C_K C20K, C28K, C40K, and C60K
C_P: C20P, C28P, C40P, and C60P
C_H: C20H, C28H, and C40H, also known as Mini H-type

H-type PCs: C20H, C28H, and C40H, C200H, and C1000H/C2000H

ix



SECTION 1
Summary of Console Operations and Applicable PCs

This section lists the Programming Console operations and the PCs for which they are applicable. The table gives the
operation name, the function it performs, and the model numbers of the applicable PCs.



Summary of Console Operations and Applicable PCs

Section 1

and the IR, AR, HR, DM, and TC areas.

Name Function Applicable PCs
Password Input Prompts the user for the access password. All
Buzzer ON/OFF Controls whether the buzzer will sound for keystroke inputs. AllbutC__P/C_K
Data Clear Used to erase data, either selectively or totally, from the Program Memory All

|/O Table Register

Registers the 1/O table after initial entry or subsequent amendments.

All but C20/C__P/C__K/
C H

I/O Table Change Allows dummy |/O words to be registered in the table so that the table does C1000H/C2000H
not need to be altered when the appropriate Units are added or removed.
Word Multiplier Enter Used to assign word multipliers to Remote 1/O Master Units. C1000H/C2000H

1/O Table Verify

Checks the I/O Table against the actual arrangement of 1/O Units.

All but C20/C__P/C__K/
C_H

1/0O Table Read

Displays the Unit type, location, allocated |/O word, and word multiplier
(where applicable).

All but C20/C__P/C__K/
C H

1/0O Table Transfer

Copies the |/O table to RAM. This enables simultaneous writing of the table
and user program to EPROM.

C500/C1000H/C2000H

NET Link Link Table
Transfer

Transfers a copy of the NET Link System’s Link Table to the user memory
(UM) area.

C200H-CPU11-E

|/O Table Delete Deletes the entire I/O Table. C200H/C500
On-line I/O Unit Change Permissible Units can be mounted or removed while the CPU is operating. C2000H
Program Header Display | Displays the program name, version number, and date of last revision. C H
Address Designation Displays the specified address. All
Program Input Used to edit or input program instructions. All
Program Read Allows the user to scroll through the program address-by-address. In RUN All
and MONITOR modes, status of bits is also given.
Program Search Searches a program for the specified data address or instruction. All
Instruction Insert Allows a new instruction to be inserted before the displayed instruction, or All
Instruction Delete deletes the displayed instruction (respectively).
Program Check Checks the completed program for syntax errors (up to three levels in H-type | All
PCs).
Debug Operation Enter Enables special debugging operations to be performed. C1000H/C2000H
Address Execution Executes a program instruction-by-instruction starting from the current ad- C1000H/C2000H
dress.
Debug Execution Debugs the program from the current address to the first END(01). C1000H/C2000H
Address Trace Traces up to 250 instructions from the program to the Trace Memory for use | C1000H/C2000H
in debugging. Start address is specified by the trigger address and a positive
or negative delay.
Address Trace Read Reads data from the Trace Memory, starting from the trigger address. C1000H/C2000H
Error Message Read Displays error messages in sequence, starting with the most severe messages. | All
Bit/Word Monitor Displays the specified address whose operand is to be monitored. In RUN or | All
MONTR mode it will show the status of the operand for any bit or word in any
data area.
3-word Monitor Simultaneously monitors three consecutive words. C200H/C1000H/C2000H/
C_H
Forced Set/Reset Set: Used to turn ON bits or timers, or to increment counters currently dis- All
played on the left of the screen.
Reset: Used to turn OFF bits, or to reset timers or counters.
Clear Forced Set/Reset Simultaneously clears all forced bits within the currently displayed word. C200H/C__H

Hex/BCD Data Change

Used to change the value of the leftmost BCD or hexadecimal word displayed
during a Bit/Word Monitor operation.

All (for one scan only in
C20/C_P/C_K)

Binary Data Change

Changes the value of 16-bit words bit-by-bit. Bits can be changed temporarily
or permanently to the desired status.

All but C20/C__P/C_ K

SV Change
SV Reset

Alters the SV of a timer or counter either by incrementing or decrementing the
value, or by overwriting the original value with a new one.

All




Summary of Console Operations and Applicable PCs

Section 1

data areas.

Name Function Applicable PCs
3-word Change Used to change the value of a word displayed during a 3-word Monitor opera- | H-type
tion.
Scan Time Display Measures the duration of the current scan. Scan times will vary according to | All but C20
the execution conditions which exist in each scan.
Hex-ASCII Display Converts 4-digit hexadecimal data in the DM area to ASCII and vice-versa. H-type
Change
Binary Monitor Displays the monitored area in binary format. H-type
Program Read-protect Clears protection set via instruction PPR(49). C H
Clear
Program Memory Save Saves Program Memory to tape. All
Program Memory Restore | Reads Program Memory from tape. All
Program Memory Compares Program Memory data on tape with that in the Program Memory All
Compare area.
DM Data Save, Restore, The save, restore, and compare tape operations for DM area data. All
Compare
PC to PROM Writer Outputs Program Memory to the RS-232C interface for writing to a C H
commercial PROM writer.
PROM Writer to PC Reads Program Memory data from a commercial PROM writer into the PCvia |C_H
the RS-232C interface.
File Memory Clear Clears memory, either selectively or totally, from the FM area. C1000H/C2000H
File Memory Edit Allows data in the FM area to be read and modified. C1000H/C2000H
File Memory Read Copies UM data from the FM area to a specified part of the Program Memory | C1000H/C2000H
RAM, or IOM data in the FM area to one of the CPU data areas.
File Memory Write Writes data from the Program Memory or data areas to the FM area. C1000H/C2000H
File Memory Verify Compares data in the FM area with that in the specified Program Memory or | C1000H/C2000H




SECTION 2
Programming Console Operations

This section lists the Programming Console operations according to their function. A brief description of each operation
is given, along with the allowable modes in which it can be implemented, and the keystroke sequence used to enter it.
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System Operations

Section 2-1

2-1 System Operations

Operation/Description

Modes*

Key sequence

Password Input

Controls access tothe PC’s program-
ming functions. To gain access to the
system once “PASSWORD” has
been displayed, press CLR,
MONTR, and then CLR.

RMP

(e fofor o =)

Buzzer ON/OFF

The buzzer can be switched to oper-
ate whenever Programming Console
keys are pressed (as well as for the
normal error indication). BZ is dis-
played in the upper right corner when
the buzzer is operative. The buzzer
can be enabled by pressing SHIFT
and then 1 immediately after entering
the password, or after changing the
mode.

RMP

Data Clear

Unless otherwise specified, this op-
eration will clear all erasable memory
in Program Memory and IR, HR, AR,
DM, and TC areas. To clear EPROM
memory the write enable switch must
be ON (i.e., enabled). The branch
lines shown are used only when per-
forming a partial memory clear, with
each of the memory areas entered
being retained. Specifying an ad-
dress will result in the Program
Memory after and including that ad-
dress being deleted. All memory up
to that address will be retained.

PLAY 1 [ rec) All Clear .
CLR NOT | »{MONTR
SET J | Reser)

— [Address]—=| Fore
ear

[

Retained if
pressed

1/0 Table Register

Whenever 1/O Unit changes are
made that affect the operation of the
system, the I/O table needs to be cor-
rected to reflect the changes. This in-
cludes the initial registration once the
system has been established.

HAEEEOOEE

1/0 Table Change

Allows |/O Units to be removed or
added without the need to re-register
the I/O Table or to amend the user
program. By creating dummy entries,
word address discrepancies can be
avoided when the Units are added
later.

I/O Table Read (A
in progress CHG = 0 WRITE
\

1/0 types
0: Output
1. Input
3: Word

Word Multiplier Enter

If the system has Remote 1/O Mas-
ters connectedto /O Link Units, Opti-
cal I/0 Units, or Remote Terminals, a
word multiplier must be assigned to
each Master after the /O table is reg-
istered. Word multipliers can take
values from 0 to 3.

1/O Table Register completed ~ ——» [Word multiplier] WRITE

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM




System Operations

Section 2-1

Operation/Description

Modes*

Key sequence

1/0 Table Verify

Used to check that the registered 1/O
Table matches the actual arrange-
ment of /O Units. Pressing VER dis-
plays the next inconsistency.

RPM

CH

r 2Ya
CLR H FUN HSHIFT *
. 7 \\

H )

1/0 Table Read

Used to read the 1/O Table. The dis-
play gives the Unit type, location, |/O
word allocation, and word multiplier
(where applicable). Rack and unit
numbers will vary according to the
system in use. When using C200H
PCs, the EXT key can be pressed to
allow Remote 1/O Slave Racks and
Optical 1/0O Units to be selected. If
shift is pressed before the arrow key
when using C1000H/C2000H or
C200H PCs, the Rack and unit num-
bers need not be specified.

RPM

(cH

r N
CLR H FUN HSHIFT

L*

|
J

To select Remote |/O Slave
Racks or Optical I/0O Units

C200H

All PCs

» [Rack no.] — [Unit no.] !

MONTR )
C1000H/C2000H

C200H

1/0 Table Transfer

Transfers a copy of the 1/O Table to
RAM so that the table and and the
user program can be written to
EPROM memory at the same time.
The operation will not work if the
memory is not RAM, or when the con-
tents exceed 31.7K words.

CHAEE

With battery check

)

_.[
_.[

AR

A HOE

Without battery check

WRITE

NET Link Link Table Transfer

Copies the Data Link Table to pro-
gram memory, either RAM or
EPROM. This allows the user pro-
gram and the Data Link Table to be
written to EPROM together (for the
CPU11 only). When power is applied
to a PC with Data Link Tables stored
in program memory, the table will au-
tomatically overwrite the CPU Data
Link Table. Changes made to the
table do not affect the copy in pro-
gram memory. To update the copy in
program memory, the transfer opera-
tion must be repeated. Transfer will
not work if: a) the memory is not RAM
or EPROM, or if the memory is write-
protected. b) there is no END(01) in-
struction. c) the contents of the pro-

word memory, or 6.4K for an 8K word
memory.

gram memory exceeds 2.3K for a 4K

(=

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM




System Operations

Section 2-1

Displays the name of the program,
along with the version number and
the time it was last revised (given in
year, month, day, hour, and minute).

Operation/Description Modes* Key sequence
1/0 Table Delete P on
Clearstheentirel/Otable. The cursor [ CLRH FUN HSHIFT] [ * ]——[ CHG ]——[ NOT ]7
should be at the program address of
the table.
B D
——[ 9 ][ 7 ][ 1 ][ 3 HWRITE]
On-line I/0O Unit Change RPM 1/O Table Read
Allows mounting or removal of per- in progress —»[ EXT ]——[ DEL ]——[ * ]—»[Remove 1/O Unit]
missible Units while the CPU is oper-
ating. Be sure to disconnect the ter-
minal block before removal and tore- — [Mount new |/O Unit] —>| EXT I——l INS I——l * ]
connect it after mounting.
Program Header Display RP M

[CLR ]—{SHIFT]—OEIIONTR]

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM




Programming Operations

Section 2-2

2-2 Programming Operations

Operation/Description

Modes*

Key sequence

Address Designation

Displays the specified address. Can
be used to start programming from a
non-zero address or to access an ad-
dress for editing. Leading zeros need
not be entered. The contents of the
address will not be displayed until the
down key is pressed. The up and
down keys can then be used to scroll
through the Program Memory.

RPM

[Address]

Program Input

Used to enter or edit program instruc-
tions. This operation over-writes the
contents of the memory at the dis-
played address. Once at the desired
address, enter the new instruction
word and then press WRITE (preced-
ed by NOT for differentiated instruc-
tions). Input the required operands,
and press WRITE after each.

Address —gm [Instruction

displayed

word]

WRITE

NOT

l—» [Operand]

WRITE

Program Read

Allows the user to scroll through the
program address-by-address. If the
Program Memory is read in RUN or
MONITOR mode, the ON/OFF status
of each displayed bit is also shown.

RPM

Address
currently

\

displayed

Program Search

Allows the program to be searched
for occurrences of any designated in-
struction or data area address. To
designate a bit address, press
SHIFT, CONT/#, and then input the
address. Then press SRCH. Press-
ing SRCH again will find the next oc-
currence. For multi-word instruc-
tions, the up and down keys can be
used to scroll through the words be-
fore continuing the search. In RUN or
MONITOR mode, the ON/OFF status
of each monitored bit will also be dis-
played. Applicable data areas vary
according to the PC being used.

RPM

CLR

[Instruction]

(=}

(co

NT

SRCH |- - - -| SRCH

=)

Scroll through multi-
word instructions

w

J

Ll

i

| TIM
#| CNT

| > [Address]L

SRCH |- - -| SRCH

(AR)

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM




Programming Operations Section 2-2

Operation/Description Modes* Key sequence
Instruction Insert and P ) B
Instruction Delete e gesredposiion — Insert Frlfsqtrigzgnw] — s
The displayed instruction can be de-
leted, or another instruction can be
inserted beforeit. Care should betak- .
en to avoid inadvertent deletions as instruction ‘
there is no way of recovering the in- Delete disp|aygd DEL

structions other than to re-enter
them. When an instruction is deleted
all subsequent instruction addresses
are automatically adjusted so that
there are no empty addresses, or in-
structions without addresses.

Program Check P
Once a program has been entered, it
should be checked for errors. This
program check can be usedto search
for three levels of syntax errors (in H-
type PCs). Details of the errors cov-
ered by each level are given in the
relevant manuals. The address
where the error was generated will
also be displayed. In PCs without dif-
ferent level checks (i.e., other than
H-type), the numeric keys should not
be pressed.

SRCH | - SRCH | Press SRCH to find
next error.

CLR Cancel

(0, 1, 2: check levels)

All H-type PCs

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM

10



Debugging Operations Section 2-3

2-3 Debugging Operations

Operation/Description Modes* Key sequence

Debug Operation Enter P

Used to debug the program while in [ CLRHSHIFT] E"ONTR
Program Mode. Program Input, Pro-
gram Clear, Instruction Insert, and In-
struction Delete operations are not
available. Unless the Data Retention
control bit is ON, all data in the IR,
AR, and LR areas will be cleared
when debug operation is entered or
exited.

......... (Program mode — Debug operation)

- - (Debug operation —* Program mode)
Address Execution P

Executesthe programinstruction-by- )

instruction starting from the current Debug operation, —‘—-E Next address
address. Press the down key to goto

the next address. Word data can be PLAY
monitored via the Data Monitor oper- >

ation.

On

SET

REC off

l RESET]

dress. Debugging will stop if END(01)
is encountered, or if CLR is pressed.

To cancel

Debug Execution P
Executes the program from the cur- Esgr“a%on CHG [T [ Stop address |— *
rent address to the specified stop ad-

| CLR

Address Trace P
Traces up to 250 instructions from Esgr“a%on —> [Stop address]
the program. Tracing begins at the

address indicated by the trigger ad-

dress and the delay. The delay can
be in the range -249 to +250 (press ‘ [Trigger address] [Delay value] F
NOT to toggle between - and +). | r

Tracing continues up to the stop ad-

dress, or until a maximum of 250 in-
struction words have been recorded. To cancel
If END(01) is encountered, the trac-

ing will loop back to the beginning ad-
dress and continues until 250 words
have been traced and recorded.

Address Trace Read P
Reads the Address Trace starting at

thetrigger address. The up and down CLR MONTR
arrow keys can be used to scroll

through the instructions word-by-
word. u

Error Message Read RP M
Displays error messages in se- [ CLRH FUN]—-[MONTR} - - {WONTR]
quence with most severe messages

displayed first. Press monitor to ac-
cess remaining messages. In PRO-
GRAM mode, pressing MONTR
clears the displayed message from
memory and the next message is dis-
played.

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM

11




Monitoring and Data Changing Operations

Section 2-4

2-4 Monitoring and Data Changing Operations

Operation/Description

Modes*

Key sequence

Bit/Word Monitor

Up to six memory addresses, con-
taining either words or bits, or a com-
bination of the two, can be monitored
at once. Only three can be displayed
atany onetime. If operated in RUN or
MONITOR mode, the status of moni-
tored bits will also be displayed.
The operation can be started from a
cleared display by entering the ad-
dress of the first word or bit to be
monitored and pressing MONTR, or
from any address in the program by
displaying the address of the bit or
word to be monitored and pressing
MONTR.

When atimer or counter is monitored,
its PV will be displayed and a box is
displayed in the bottom left hand cor-
ner if the Completion Flag is ON.
Applicable data areas vary according
to the PC being used.

RPM

((conT |

» [Address]

CLR SHIFT
_+

CH
i * _.E

ouTt

Clears the left-
most address CLR

from the screen.

SHIFT CLR

Cancel

3-word Monitor

Monitors three consecutive words si-
multaneously. Specify the lowest val-
ued address of the three words,
press MONTR, and then press EXT
to display the data contents of the
specified word and the two words that
follow. Pressing CLR will change the
three-word monitor operation into a
single-word display.

RPM

Bit/Word monitor in progress. \
Currently monitored words ap- EXT
pear on the left of the screen.

Forced Set/Reset

If a bit, timer, or counter address is
leftmost on the screen during a Bit/
Word Monitor operation, pressing
PLAY/SET will turn ON the bit, start
the timer, or increment the counter.
Pressing REC/RESET will turn OFF
the bit, or reset the timer or counter.
These force-sets and force-resets
are effective for one scan forthe C20,
C__P,and C__K, and while the key is
held down for other PCs.
Permanent sets and resets can be
implemented on C__H and C200H
PCs. By pressing SHIFT first, the
force operations will be effective until
NOT is pressed, or until a Clear
Forced Set/Reset operation is per-
formed. Timers will not operate in
PROGRAM mode. SR bits are not af-
fected by this operation.

P M

Bit/Word monitor in progress. Bit or PLAY

Y

Timer/Counter currently monitored

appears on left of the screen. SET

SHIFT

SHIFT

i

RESET)

—
PLAY

SET

S
REC

RESET]

oT

C200H
C_H

Clear Forced Set/Reset
Simultaneously clears all forced set
and forced reset bits within the word
currently displayed.

P M

PLAY REC
CLR — — NOT
SET RESET)

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM

12




Monitoring and Data Changing Operations Section 2-4

Operation/Description Modes* Key sequence
Hex/BCD Data Change PM Bit/Word monitor in progress.
Used to edit the leftmost BCD or hex- Currently monitored word ap- CHG [New data] WRITE
adecimal value displayed during a pears on the left of the screen.

Bit/Word Monitor operation. If atimer
or counter is leftmost on the display,
the PV will be the value displayed and
affected by this operation. It can only
be changed in MONITOR mode and
only while the timer or counter is op-
erating. SR words cannot be
changed using this operation.

Binary Data Change PM C200H PCs
This operation is used to change the
Binary monitor
v_alue of_I R, HR, AR, LR, or DM words in progross, Word = \
bit-by-bit. The cursor can be moved currently displayed.

left by using the up key, and right by

_D ‘
using the down key. The position of l : I

i B l l
\ » 1 ! WRITE
N——/
A
0

the cursor is the bit that will be over-
written.

There are two types of changes on
the C200H, temporary and perma- PLAY
nent. Temporary changes result if 1 SET
or 0 is entered. Permanent changes —
are made by pressing SHIFT and REC
SET, or SHIFT and RESET. The for- RESET
mer will resultin an S being displayed —
in that bit position. Similarly, SHIFT
and RESET will produce an R in the NOT
display.

During operation of the PC, the bits
having 1 or 0 values will change ac-
cording to the program conditions.
Bits with S or R, however, will always

be treated as a 1 or O, respectively.
NOT cancels S and R settings and

C__H, C1000H/C2000H PCs

the bits will become 1 or 0, respec- Binary monitor

tively. in progress. . -

For PCs other than the C200H, the Word currently dis- ->[ CHG ]—‘——[ * » 1 ]ﬂ\——[wanE]
data change is effected using the played. J L

keystrokes shown in the lower dia-

gram. *
Applicable data areas vary according

to the PCs being used.

O

SV Change, P M Al
SV Reset M Timer/Counter ()
There are three ways of modifying currently displayed CHG # [New SV] —— WRITE
the SVs for timers and counters. One —
method is to enter a new value. C_HIC200H/
The second is to increment or decre- C_000H PCs
ment the existing SV. In MONITOR \ )
mode the SV can be changed while * 1 WRITE
N—/

the programis being executed. Incre-

menting and decrementing can only

be carried out if the SV has been en-

tered as a constant. C_KPCs

Thethird method is to change the val- CH

ue properties from that of a constant [Word]
to aword address, or vice versa. This
method is only available on C__ K
PCs. Note that the display clears af-
ter pressing the CHG key and the
subsequent keystrokes determine
whether the new data will be entered
as a word address (pressing SHIFT
CH/* plus Word address) or a con-
stant (entering data only).

(1)

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM



Monitoring and Data Changing Operations

Section 2-4

Operation/Description

Modes*

Key sequence

3-word Change

This operation changes the value of
a word displayed during a 3-word
Monitor operation. The blinking cur-
sor indicates the word that will be af-
fected by the operation. The cursor
can be moved by using the up and
down keys. When the cursor is at the
desired location, press CHG. After
entering the new data, pressing
WRITE causes the original data to be
overwritten.

PM

3-word Monitor  \

in progress _.E]_\ CHG [Data] —

Scan Time Display

This operation should be performed
after all syntax errors have been cor-
rected. The scan time can only be
checked in RUN or MONITOR mode
and while the program is being ex-
ecuted. Thescantime displayed after
pressing CLR and MONTRiis that for
the current scan. Pressing MONTR
again will display a new scan time.
Any difference between successive
scan times is due to the different ex-
ecution conditions that exist during
each scan.

RM

CLR MONTR|- - - - - IMONTR

Hex/ASCII Display Change
Converts 4-digit hexadecimal DM
data to ASCII and vice-versa.

RPM

Word currently \
displayed -

Binary Monitor

The contents of a monitored word
can be specified to be displayed in
binary by pressing SHIFT and
MONTR after entering the word ad-
dress. Words can be scrolled by
pressing the up and down keys to in-
crement and decrement the dis-
played address. To terminate the
binary display, press CLR.
Applicable data areas vary according
to the PC being used.

RPM

[ CLR ]——.[SHlFT][ C*H }

» [Word address]

of on |

J —

SHIFT |[MONTR

Binary monitor cancel CLR

All monitor cancel SHIFT

Program Read-protect Clear

Removes the read protection im-
posed on the program via the Pro-
gram Protect instruction [PPR(49)].

RPM

[Mode changed] RESC L—>[4—digit number] ——[@—» Cleared
RESET)

PLAY
SET

WRITE

Protected

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM
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Cassette Tape Operations

Section 2-5

2-5 Cassette Tape Operations

To read Program Memory data which
has been recorded on a cassette
tape, the keystrokes are as given
here. The file number must be the
same as the one entered when the
data was recorded. The read opera-
tion will proceed from the specified
start address up to the end of the
tape, unless halted by a CLR com-
mand. The instruction must be com-
pleted before the required data is
reached on the tape, i.e., usually be-
fore the leader tape finishes.

[ CLRH EXTH W [Start address] J—

Operation/Description Modes* Key sequence
Program Memory Save P - J_
Copies data from .the Prog.rjclm [ CLR]_.[ EXTH 0 [File no.] [Start address]
Memory totape. Thefile no. specified
in the instructions provides an identi-
fying address for the information
within the tape. Each file number 1 Start recording with REC
should be used only once per tape. If [Stop address] the 9 SHIFT | | esen]
only a part of the Program Memory is tape TECoTaET, g
tobe stored, the appropriate start and
stop addresses must be entered. Al "
A er about 5 seconds
Each C60 tape can store approxi- (Cancel with the CLR key).
mately 16K words on each side of the
tape. When th? start address is en- The diagram below shows the keystrokes for all 5 second leader tape™
tered, the maximum stop address is tape operations for the C__ K, C__P, and C500 PCs.
set as the default. Do n_ot set a stop Memory Save
address greater than this one. If you
wish to record past this address the Fil Start tape recorder in suier | [-REC
additional information will need to be CLR EXT [File no ] the appropriate mode. RESET]
recorded either on the flip side of the
tape or on a separate tape. After Memory Restore
starting the tape recorder, wait about
5 seconds before pressing SHIFT Start tape recorder sHiFT | |EEAY
REC/RESET. This is to allow the playback. SET
leader tape to pass before the data
transmission starts. Memory Compare
Start tape recorder |
-
playback. VER ]
Program Memory Restore P

Start tape recorder
playback.

| PLAY
SHIFT |

Within about 5 seconds**

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM

**These times take the cassette leader tape into consideration according to the following:
a) When recording to tape, the leader tape needs to be allowed to pass before the data transmission to the tape player starts.
b) When restoring from tape or comparing data, the Programming Console needs to be ready to receive data before the data is transfered

from the tape.

15




PROM Writer Operations

Section 2-6

Cassette Tape Operations (continued)

The procedures for transferring DM
area data to and from tape, and for
comparing it, are basically the same
as for the Program Memory, given
above. The exceptions are that start
and stop addresses are not required,
and the DM area is specified instead
of the Program Memory. Each opera-
tion will continue through to the end of
the tape unless cancelled by press-
ing CLR.

—|: [File no.]

Operation/Description Modes* Key sequence
Program Memory Compare P
The procedure to compare Program [ CLR]_.[ EXTH [File no| WRITE [Start address]
Memory data stored on a tape with
that in the PC’s Program Memory
area is the same as that for reading it
(see above), exceptthat after starting Start tape recorder
the tape playback, VER should be playback. VER
pressed instead of SHIFT and PLAY/
SET.
Within about 5 seconds**
DM Data Save, Restore, Compare P

5 second leader tape**

Saving
)
Start tape recorder re- smiet | [-FES
cording. ) | RESET)
Restoring
»| Start tape recorder suiet | |-EEAY
playback. )\ sET |

Comparing

**These times take the cassette leader tape into consideration according to the following:
a) When recording to tape, the leader tape needs to be allowed to pass before the data transmission to the tape player starts.
b) When restoring from tape or comparing data, the Programming Console needs to be ready to receive data before the data is transfered

from the tape.

2-6 PROM Writer Operations

Reads Program Memory data from a
commercial PROM writer into the PC
via the RS-232C interface. This op-
eration overwrites the PC’s existing
program memory.

Operation/Description Modes* Key sequence
PC to PROM Writer P - v
Copies Program Memory to the —{ CLR ]—{ FUN ]—{ EXT ]_. Start P_ROM writer —{SHIFT][ ]
RS-232C interface for writing to a reception RESET
commercial PROM writer.
PROM Writer to PC P

)

PLAY

Start PROM writer
transmission

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM
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File Memory Operations

Section 2-7

2-7 File Memory Operations

Operation/Description

Modes*

Key sequence

File Memory Clear

Clears the FM area. For partial
clears, the start block number and
end block number must be specified.
The FM area should be totally
cleared when being used for the first
time or if an FM error occurs due to
corrupted memory data. Clearing the
entire FM areainitializes itin prepara-
tion for future data storage.

P

f CONT A
CLR I——l FUN HSHIFT] [ " |—>| 0 ]—

Clear All

B B D

~ 9][7][1][3ﬁ-
A

[Start block] [End block]

Partial Clear

File Memory Edit

Allows the data stored inthe FM area
to be read and modified. The data
can be viewed in all modes, but edit-
ing is only possible in MONITOR or
PROGRAM modes. If a start block is
not specified, the operation will begin
at the first block. The up and down
keys can be used to scroll through
each block word-by-word. Specific
words can be displayed by entering
CLR, the word address, and then
pressing the down key. To changethe
content of the displayed word, enter
the new data and press WRITE. Pro-
gram and comment data stored inthe
FM area cannot be modified using
this operation.

PM

[ CLRH FUNHSHIFT] [CZNT]——[C 2 ]—» [Start block]

[ [Programing |

Operations]

File Memory Read

Used toread user program data (UM)
stored in the FM area and transfer it
to a specified part of the Program
Memory RAM, or to read user datain
the FM area and transfer it to one of
the CPU data areas. Datais read and
transferred in blocks of 128 words.
UM data is read from the specified
FM start block and continues until the
first END(01) instruction, or until the
first non-UM FM block is encoun-
tered, or until the destination memory
area overflows.

User data is read starting from the
specified start block and continues
until the end. If anon-datablockis en-
countered, an error message is dis-
played and transfer is aborted.
When transferring to the DM area,
the number of blocks must be speci-
fied.

f ] [CONT B B
CLR FUN SHIFT 1 1
\ ] [ ] [ # ]

Program Memory

DM area

Other data areas

—__
—

= HR -

-

— [Start UM address]—» [Start block] —»|moNTR

—> [Start DM Wd] [No. of blocks]
CH
)
» LR -

|—> [Start block] —>

(Data area)

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM
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File Memory Operations Section 2-7
Operation/Description Modes* Key sequence

File Memory Write P M 4 rCONT* (B A
Writes data from the Program CLRH FUNHSHIFT] l > 1 ]——[ 0 ]_
Memory or specified data areas to \ L \
the FM area. Data is written in blocks
of 128 words.
When transferring data from the Pro- Program Memory
gram Memory, the data between the — [Start UM address] [Start block] MONTR
specified start address and the next
END(01) instruction is moved to the DM area
FM area. If the amount of data ex-
ceeds the available memory in the
FM area, only the data that W?III fitinto . [Start DM W] . [No. of blocks] .
the memory is transferred.
When transferring data from the DM Other data areas
area, the number of blocks must be
specified. -» [Start Wd] ——l WRITEI

_E :

_.E -

— [Start block] —>
TIM >
CNT

File Memory Verify P M

Compares the data stored in the FM
area with data in the Program
Memory or specified data areas.
When comparing with datainthe Pro-
gram Memory, reading starts at the
specified address and continues to
the first END(01). This is compared
with the data starting at the specified
start block in the FM area.

For comparison withthe DM area, the
number of blocks to be compared
must be specified. Blocks consist of
128 words.

When comparing with data in one of
the data areas, reading begins at the
start word inthe data area and contin-
ues until the end of that particular
data area.

( 3\
(9]
r
i

) E-H

Program Memory

— [Start UM address]

DM area

Other data areas

\

|:c||r—|
E B
\

H
Y

[Start DM Wd] [No. of blocks]
CH

[Start block] ——@

[Start block] —»

(AR)

*Modes in which the given instruction is applicable: R = RUN, M = MONITOR, P = PROGRAM
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SECTION 3
Summary of Programming Instructions and Applicable PCs

This section provides tables listing the full range of ladder diagram programming instructions used with C-series PCs.
Section 3-1summarizes all instructions other than block instructions. Section 3-2lists the block instructions used with
C1000H/C2000H PCs. In both tables, the entries are listed alphanumerically. Instructions without function codes are giv-
en first in alphabetical order, according to the mnemonic. These are followed by the instructions with function codes
which are listed numerically, according to the function code. Appendix B lists the instructions in groups according to the
type of function they perform.

3-1 Standard InStrUCtIONS . . .. ...ttt e e e e 20
3-2 Block INStIUCHONS . . o v vttt ettt e et e e 23
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Standard Instructions Section 3-1

3-1 Standard Instructions

The following table lists the standard programming instructions available for C-series PCs. A PC instruction is
entered either using the appropriate Programming Console key(s) (e.g., LD, AND, OR, NOT), or by using
function codes. To input an instruction using its function code, press FUN, the function code, and then WRITE.

Function Code Name Mnemonic Applicable PCs
- AND AND All
- AND LOAD AND LD All
- AND NOT AND NOT All
- COUNTER CNT All
- LOAD LD All
- LOAD NOT LD NOT All
- OR OR All
- OR LOAD ORLD All
- OR NOT OR NOT All
- OUTPUT ouT All
- OUTPUT NOT OUT NOT All but C20
- TIMER TIM All
00 NO OPERATION NOP All
01 END END All
02 INTERLOCK IL All
03 INTERLOCK CLEAR ILC All
04 JUMP JMP All but C20
05 JUMP END JME All but C20
06 FAILURE ALARM FAL All but C20/C__P/C__K
07 SEVERE FAILURE ALARM FALS All but C20/C__P/C_K
08 STEP DEFINE STEP C__K/C__H/C200H/C_000H
09 STEP START SNXT C__K/C__H/C200H/C_000H
10 SHIFT REGISTER SFT All
11 KEEP KEEP All
12 REVERSIBLE COUNTER CNTR All but C20
13 DIFFERENTIATE UP DIFU All
14 DIFFERENTIATE DOWN DIFD All
15 HIGH-SPEED TIMER TIMH All
16 WORD SHIFT WSFT All but C20
17 REVERSIBLE WORD SHIFT RWS C20H/C28H/C40H/C200H
18 SCAN TIME SCAN C20H/C28H/C40H/C200H
19 MULTI-WORD COMPARE MCMP C200H
20 COMPARE CMP All
21 MOVE MOV All
22 MOVE NOT MVN All
23 BCD-TO-BINARY BIN All but C20
24 BINARY-TO-BCD BCD All but C20
25 ARITHMETIC SHIFT LEFT ASL All but C20/C__P/C__K
26 ARITHMETIC SHIFT RIGHT ASR All but C20/C__P/C__K
27 ROTATE LEFT ROL All but C20/C__P/C__K
28 ROTATE RIGHT ROR All but C20/C_ P/C__ K




Standard Instructions Section 3-1
Function Code Name Mnemonic Applicable PCs

29 COMPLEMENT COM All but C20/C__P/C_K

30 BCD ADD ADD All

31 BCD SUBTRACT SuB All

32 BCD MULTIPLY MUL All but C20/C__P

33 BCD DIVIDE DIV All but C20/C__P

34 LOGICAL AND ANDW All but C20/C__P/C_K

35 LOGICAL OR ORW All but C20/C__P/C_K

36 EXCLUSIVE OR XORW All but C20/C_P/C_K

37 EXCLUSIVE NOR XNRW All but C20/C_P/C_K

38 INCREMENT INC All but C20/C__P/C_K

39 DECREMENT DEC All but C20/C__P/C_K

40 SET CARRY STC All

41 CLEAR CARRY CLC All

42 FILE MEMORY READ FILR C1000H/C2000H

43 FILE MEMORY WRITE FILW C1000H/C2000H

44 EXTERNAL PROGRAM READ FILP C1000H/C2000H

45 TRACE MEMORY SAMPLE TRSM C1000H/C2000H

46 DISPLAY MESSAGE MSG C200H/C1000H/C2000H

47 LONG MESSAGE LMSG C20H/C28H/C40H/C200H

48 TERMINAL MODE TERM C200H

49 PROGRAM PROTECT PPR C200H

49 SET SYSTEM SYS C20H/C28H/C40H

50 BINARY ADD ADB C200H/C1000H/C2000H

51 BINARY SUBTRACT SBB C200H/C1000H/C2000H

52 BINARY MULTIPLY MLB C200H/C1000H/C2000H

53 BINARY DIVIDE DVB C200H/C1000H/C2000H

54 DOUBLE BCD ADD ADDL C200H/C1000H/C2000H

55 DOUBLE BCD SUBTRACT SUBL C200H/C1000H/C2000H

56 DOUBLE BCD MULTIPLY MULL C200H/C1000H/C2000H

57 DOUBLE BCD DIVIDE DIVL C200H/C1000H/C2000H

58 DOUBLE BCD-TO-DOUBLE BINARY BINL C200H/C1000H/C2000H

59 DOUBLE BINARY-TO-DOUBLE BCD BCDL C200H/C1000H/C2000H

60 DOUBLE COMPARE CMPL C200H

60 REVERSIBLE DRUM COUNTER RDM C__K/C20H/C28H/C40H

61 HIGH-SPEED DRUM COUNTER HDM C20H/C28H/C40H/C__ K (for C__ P, see
function code 98)

62 KEY INPUT KEY C20H/C28H/C40H

62 END WAIT ENDW C_K

63 COLUMN-TO-WORD CTwW C200H

63 NOTATION INSERT NETW C K

64 WORD-TO-COLUMN WTC C200H

65 HOURS-TO-SECONDS HTS C20H/C28H/C40H/C200H

66 SECONDS-TO-HOURS STH C20H/C28H/C40H/C200H

67 BIT COUNTER BCNT C__H/C200H/C_000H

68 BLOCK COMPARE BCMP C__H/C200H/C_000H

69 VALUE CALCULATE VCAL C200H
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Standard Instructions Section 3-1

Function Code Name Mnemonic Applicable PCs

70 BLOCK TRANSFER XFER All but C20/C__P/C_K

71 BLOCK SET BSET All but C20/C__P/C_K

72 SQUARE ROOT ROOT All but C20/C__P/C__K/C_H

73 DATA EXCHANGE XCHG All but C20/C__P/C_K

74 ONE DIGIT SHIFT LEFT SLD All but C20/C__P/C__K/C_H

75 ONE DIGIT SHIFT RIGHT SRD All but C20/C__P/C__K/C_H

76 4-TO-16 DECODER MLPX All but C20

77 16-TO-4 ENCODER DMPX All but C20

78 7-SEGMENT DECODER SDEC All but C20/C__P/C__K/C_H

79 FLOATING POINT DIVIDE FDIV All but C20/C__P/C__K/C_H

80 SINGLE WORD DISTRIBUTE DIST All but C20/C__P/C__K/C__H/C200H

81 DATA COLLECT COLL All but C20/C__P/C__K/C__H/C200H

82 MOVE BIT MOVB All but C20/C__P/C_K

83 MOVE DIGIT MOVD All but C20/C__P/C__K/C_H

84 REVERSIBLE SHIFT REGISTER SFTR All but C20/C__P

85 TABLE COMPARE TCMP All but C20/C__P/C__K/C_H

86 ASCIlI CONVERT ASC C200H/C1000H/C2000H

87 I/O WRITE WRIT C120/C500/C1000H/C2000H

88 I/O READ READ C120/C500/C1000H/C2000H

89 INTERRUPT CONTROL INT C200H/C1000H/C2000H

90 NETWORK SEND SEND C500/C1000H/C2000H/C200H (CPU11)

91 SUBROUTINE ENTER SBS All but C20/C__P*

92 SUBROUTINE START SBN All but C20/C__P*

93 RETURN RET All but C20/C__P*

94 WATCHDOG TIMER REFRESH WDT All but C20/C__P/C_K

96 BLOCK PROGRAM START BPRG C1000H/C2000H

97 I/O REFRESH IORF All but C20/C__P

98 NETWORK RECEIVE RECV C500/C1000H/C2000H/C200H (CPU11)

98 HIGH-SPEED DRUM COUNTER HDM C__P (for C20H/C28H/C40H/C__K, see

function code 61)
99 RUN STOP STOP C120
*C120 and C500: High-speed scan models only. See function codes 91, 92 and 93
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Block Instructions

Section 3-2

3-2 Block Instructions

Block instructions can be used for block programming on C1000H/C2000H PCs. The pointed parenthesis,
<like this>, indicates that the instruction is a block programming instruction and that, in order for the PC to be
able to distinguish between it and the basic instruction with the same number, SHIFT must be pressed before
keying in the function code.

Function Code Name Mnemonic Applicable PCs
<01> BLOCK PROGRAM END BEND C1000H/C2000H
<02> CONDITIONAL BRANCH IF C1000H/C2000H
<03> NO BRANCH ELSE C1000H/C2000H
<04> BRANCH END IEND C1000H/C2000H
<05> ONE SCAN AND WAIT WAIT C1000H/C2000H
<06> CONDITIONAL BLOCK EXIT EXIT C1000H/C2000H
<07> SET SET C1000H/C2000H
<08> RESET RSET C1000H/C2000H
<09> LOOP LOOP C1000H/C2000H
<10> LOOP END LEND C1000H/C2000H
<11> BLOCK PROGRAM PAUSE BPPS C1000H/C2000H
<12> BLOCK PROGRAM RESTART BPRS C1000H/C2000H
<13> TIMER WAIT TIMW C1000H/C2000H
<14> COUNTER WAIT CNTW C1000H/C2000H
<15> HIGH-SPEED TIMER WAIT TMHW C1000H/C2000H
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SECTION 4
Programming Instructions

The following tables detail all ladder diagram programming instructions and the applicable data areas for each. Remem-
ber that not all PCs provide all of the data areas. Bit and word addresses for each area in each PC are given in the foot-
notes at the bottom of the page. This information is spread over two pages.

Differentiated instructions (indicated with @) are entered by pressing the NOT key on the Programming Console follow-
ing the function code.

The DM area can be indirectly addressed by specifying the data area as *DM, and then entering the address of the DM
word that contains the actual data.

4-1 Basic INStrUCHiONS . . ...ttt e e e 26
4-2  Special INSIUCHONS . . .« ot ittt e e e e e 28
4-3  Block Program Instructions . ... ...........ouiiiiiitnn i 57
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Basic Instructions

Section 4-1

4-1

Basic Instructions

Name Symbol Function Operand Data Areas
Mnemonic
AND Logically ANDs the status of the desig- | B:
AND B nated bit with the current execution condi- | IR
— tion. SR
HR
AR
LR
TC
AND LOAD e - Logically ANDs the resultant execution | None
AND LD - conditions of the preceding logic blocks.
- |
AND NOT Logically ANDs the inverse of the desig- | B:
AND NOT nated bit with the current execution condi- | IR
B tion. SR
HR
— N AR
LR
TC
COUNTER A decrementing counter. SV: 0 to 9999; | N: SvV:
CNT CP: count pulse; R: reset input. The TCbit | TC IR
CP CNTN is entered as a constant. HR
R AR
SV LR
DM
#
LOAD Defines the status of bit B as the execution | B:
LD condition for subsequent operations in the | IR
B instruction line. SR
— HR
AR
LR
TC
TR
LOAD NOT Defines the status of the inverse of bit B as | B:
LD NOT the execution condition for subsequent op- | IR
B erations in the instruction line. SR
HR
AR
LR
TC
OR Logically ORs the status of the designated | B:
OR bit with the current execution condition. IR
5 SR
I HR
| AR
LR
TC
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 858851':4 _ Bm gggg zg E) 9Ns|;i 05 or 0000 to FFFF
C1000H/C2000H C2000H: DM 0000 to DM 6655
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Basic Instructions Section 4-1
Name Symbol Function Operand Data Areas
Mnemonic
OR LOAD Logically ORs the resultant execution con- | None
ORLD | . ditions of the preceding logic blocks.
.. I .- I. .
.. I .- I. .
OR NOT Logically ORs the inverse of the desig- | B:
OR NOT nated bit with the execution condition. IR
SR
B I HR
AR
LR
TC
OUTPUT Turns ON B for an ON execution condition; | B:
ouT turns OFF B for an OFF execution condi- | IR
tion. SR
© :
AR
LR
TR
OUTPUT NOT Turns OFF B for an ON execution condi- | B:
OUT NOT tion; turns ON B for an OFF execution con- | IR
dition. SR
2 :
AR
LR
TIMER ON-delay (decrementing) timer operation. | N: SV:
TIM Set value: 000.0 t0 999.9 s. The same TC | TC IR
TIMN bit cannot be assigned to more than one HR
sv timer/counter. The TC bit is entered as a AR
constant. LR
DM
#
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Special Instructions

Section 4-2

4-2 Special Instructions

JME(05) N

NOP(00). For direct jumps, the corre-
sponding JMP(04) and JME(05) instruc-
tions have the same N value in the range
01 through 99. Direct jumps are usable
only once each per program (i.e., N is 01
through 99 can be used only once each)
and the instructions between the JUMP
and JUMP END instructions are ignored;
00 may be used as many times as neces-
sary, instructions between JMP 00 and the
next JME 00 are treated as NOP, thus in-
creasing scan time, as compared with di-
rect jumps. N is not required with C__K,
C_P, C120 and C500 PCs; the corre-
sponding JME(05) is the next one in the
program, with instructions between
JMP(04) and JME(05) treated as
NOP(00). There is no limit to the number of
jumps in C120 and C500 programs. C__K
and C__P programs may have a maximum
of 8 JMP(04)/JME(05) pairs.

Name Symbol Function Operand Data Areas
Mnemonic
NO OPERATION Nothing is executed and program opera- | None
NOP(00) tion moves to the next instruction.
None
END Required at the end of each program. In- | None
END(01) structions located after END(01) will not be
END(01) executed.
INTERLOCK If an interlock condition is OFF, all outputs | None
IL(02) and all timer PVs between the current
INTERLOCK CLEAR IL(02 IL(02) and the next ILC(03) are turned OFF
ILC(03) or reset, respectively. Other instructions
are treated as NOP. Counter PVs are main-
ILC(03 tained. Ifthe execution condition is ON, ex-
ecution continues normally.
JUMP When the execution condition for the | N:
JMP(04) JMP(04) instruction is ON, all instructions | 00 to 99
JUMP END JMP(04) N| | between JMP(04) and the corresponding | (not applicable for
JME(05) JME(05) are to be ignored or treated as | C__P, C__K, or C120

PCs)

FAILURE ALARM
(@)FAL(06)

FAL(06) N

Assigns a failure alarm code to the given
execution condition.When N can be given
a value between 01 and 99 to indicate that
a non-fatal error (i.e., one that will not stop
the CPU) has occurred. This is indicated
by the PC outputting N (the FAL number)
to the FAL output area. To reset the FAL
area, N can be defined as 00. This will
cause all previously recorded FAL num-
bers in the FAL area to be deleted. FAL
data sent after a 00 will be recorded in the
normal way. The same code numbers can
be used for both FAL(06) and FALS(07).

N:
00 to 99

Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000t0| 2470010 | HR 0000 to 9915 | TR 0 to 7| AR 0000 to 2715 | LR 0000 to 6315 | TC 000 to 511 | C_H: DM 0000 to 1999 | 0000 to 9999
C200H 24615 | 25515 C200H: DM 000010 1999 | or 0000 to FFFF

C1000H: DM 0000 to DM 4095
C1000H/C2000H C2000H: DM 0000 to DM 6655
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Special Instructions

Section 4-2

Name Symbol Function Operand Data Areas
Mnemonic
SEVERE FAILURE A fatal error is indicated by outputting N to | N:
ALARM the FAL output area and the CPU is |01 to 99
FALS(07) FALS(07) N stopped. The same FAL numbers are used
for both FAL(06) and FALS(07).
STEP DEFINE When used with a control bit (B), defines | B:
STEP(08) the start of a new step and resets the pre- | IR
STEP(08) B| | vious step. When used without B, itdefines | HR
the end of step execution. AR
LR
STEP START Used with a control bit (B) to indicate the | B:
SNXT(09) end of the step, reset the step, and startthe | IR
next step which has been defined with the [ HR
same control bit.. AR
LR
SHIFT REGISTER Creates a bit shift register for data fromthe | St/E:
SFT(10) | starting word (St) through to the ending | IR
P SFT(10) word (E). I: input bit; P: shift pulse; R: reset | HR
input. St must be less than or equal to E. St | AR
R ISEt and E must be in the same data area. LR
15 00 15 00
(= [P0 s e
KEEP S Defines a bit (B) as a latch, controlled by | B:
KEEP(11) the set (S) and reset (R) inputs. IR
HR
KEEP(11) AR
R B LR
REVERSIBLE Increases or decreases the PV by one | N: SV:
COUNTER Il whenever the increment input (11) or decre- | TC IR
CNTR (12) DI CNTR(12) ment input (DI) signals, respectively, go SR
N from OFF to ON. SV: 0t0 9999; R: reset in- HR
R sV put. Each TC bit can be used for one timer/ AR
counter only. The TC bit is entered as a LR
constant. DM
#
DIFFERENTIATE UP DIFU(13) turns ON the designated bit (B) | B:
DIFU(13) DIFU(13) B for one scan on reception of the leading | IR
DIFFERENTIATE (rising) edge of the input signal; DIFD(14) [ HR
DOWN turns ON the bit for one scan on reception | AR
DIFD(14) of the trailing (falling) edge. LR
HIGH-SPEED TIMER A high-speed, ON-delay (decrementing) | N: SV
TIMH(15) timer. SV: 00.021t099.99s. Each TCbitcan | TC IR
—{TIMH(15) N be assigned to only one timer or counter. SR
The TC bit is entered as a constant. HR
SV AR
LR
HR
#
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
WORD SHIFT The data in the words from the starting | St/E
(@)WSFT(16) word (St) through to the ending word (E), | IR
WSFT(16) is shifted left in word units, writing all zeros [ HR
St into the starting word. St must be less than | AR
E or equal to E, and St and E must be in the | LR
same data area. DM
REVERSIBLE WORD Creates and controls a reversible non- |C St/E
SHIFT synchronous word shift register between | IR IR
(@)RWS(17) RWS(17) Stand E. Exchanges the contentofaword | SR SR
(CPU11) C containing zero with the content of either RE ;'\2
St the preceding or following word, depend- LR LR
E ing on the shift direction. Bits 13, 14, and TC TC
15 of control word C determine the mode | py DM
of operation of the register according to | #
the following: The shift direction is deter-
mined by bit 13 (OFF shifts the non-zero
data to higher addressed words; ON to
lower addressed words). Bit 14 is the reg-
ister enable bit (ON for shift enabled). Bit
15 is the reset bit (if bit 15 is ON, the regis-
ter will be set to zero between St and E
when the instruction is executed with bit
14 also ON). Stand E must be in the same
data area.
SCAN TIME Sets the minimum scan time, Mi, in tenths | Mi: -
(@)SCAN(18) SCAN(18) of milliseconds. The possible setting | IR Not used.
(CPU11) - range is from 0 to 999.0 ms. If the actual | SR
Mi scan time is less than the time set using RE
- SCAN(18), the CPU will wait until the des- LR
— ignated time has elapsed before starting | T
the next scan. DM
#
MULTI-WORD Compares the data within a block of 16 | $4/S,: D:
COMPARE words of 4-digit hexadecimal data (Sy to | IR IR
(@MCMP(19) —1 MCMP(19) S4+15) with that in another block of 16 E{E ﬁg
(CPU11) Sq words (S, to Sp+15) on a word-by-word AR AR
S, basis. If the words are not in agreement, LR LR
D the bit corresponding to unmatched words | 15 TC
turns ON in the result word, D. Bits corre- | py DM
sponding to words that are equal are
turned OFF.
COMPARE Compares the data in two 4-digit hexadeci- | Cp1/Cp2
(@)CMP(20) mal words (Cp1 and Cp2) and outputs re- | IR
— I CMP(0) sult to the GR, EQ, or LE Flags. E{E
Cp1 AR
Cp2 LR
TC
DM
#
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 C200H: DM 0000 to 1999 or 0000 to FFFF
C1000H/C2000H G2000H: DM 0000 fo DM 6655
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
MOVE Transfers data from source word, (S) to | S: D:
(@)MOV(21) destination word (D). IR IR
— MOV(21) SR HR
S HR AR
D AR LR
LR DM
TC
DM
#
MOVE NOT Transfers the inverse of the data in the | S: D:
(@)MVN(22) source word (S) to destination word (D). | IR IR
— MVN(22) SR HR
S HR AR
D AR LR
LR DM
TC
DM
#
BCD-TO-BINARY Converts 4-digit, BCD data in source word | S: R:
(@)BIN(23) (S) into 16-bit binary data, and outputs | IR IR
— BIN(23) converted data to result word (R). SR HR
S HR AR
R AR LR
S R LR DM
(BCD) (BIN) TC
X100 xig0 | DM
x10! x161
x102 x162
x103 x1683
BINARY-TO-BCD Converts binary data in source word (S) | S: R:
(@)BCD(24) into BCD, and outputs converted data to | IR IR
— BCD(24) result word (R). SR HR
S HR AR
R S R AR LR
(BIN) (BCD) LR DM
x169 x100 DM
x161 x10!
x162 x102
x163 x103
ARITHMETIC SHIFT Each bit within a single word of data (Wd) | Wd:
LEFT is shifted one bit to the left, with zero written | IR
(@)ASL(25) ASL(25) to bit 00 and bit 15 moving to CY. ’I:E
Wd 15 00 LR
cy wd 0 DM
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF

31



Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
ARITHMETIC SHIFT Each bit within a single word of data (Wd) | Wd:
RIGHT is shifted one bit to the right, with zero writ- | IR
ASR(26 ten to bit 15 and bit 00 moving to CY. HR
(@)ASR(26) — I ASR@o) g hn
Wd 15 00 LR
0 —-| wd |——| cY | DM
ROTATE LEFT Each bit within a single word of data (Wd) | Wd:
(@)ROL(27) is moved one bit to the left, with bit 15 mov- | IR
ing to carry (CY), and CY moving to bit 00. | HR
— [ ROL(7) g y (€Y g AR
Wd 15 00 LR
|—| Wd |<—| cY |<—| DM
ROTATE RIGHT Each bit within a single word of data (Wd) | Wd:
(@)ROR(28) is moved one bit to the right, with bit 00 | IR
ROR(28) qnsc?vmg to carry (CY), and CY moving to bit 22
wd 15 00 LR
|->| CY = Wd |_| DM
COMPLEMENT Inverts bit status of one word (Wd) of data, | Wd:
(@)COM(29) changing Os to 1s, and vice versa. IR
HR
Wd LR
DM
BCD ADD Adds two 4-digit BCD values (Au and Ad) | Au/Ad: R:
(@)ADD(30) and content of CY, and outputs the resultto | IR IR
ADD(30) the specified result word (R). SR HR
Au HR AR
Ad Au+Ad+ |[CY | R|CY AR LR
R - LR DM
TC
DM
#
BCD SUBTRACT Subtracts both the 4-digit BCD subtrahend | Mi/Su: R:
(@)SUB(31) SUBG1 (Su) and content of CY, from the 4-digit | IR IR
.( ) BCD minuend (Mi) and outputs the result | SR HR
Mi to the specified result word (R). HR AR
Su AR LR
- T ol DI v A
DM
#
BCD MULTIPLY Multiplies the 4-digit BCD multiplicand | Md/Mr: R:
(@)MUL(32) (Md) and 4-digit BCD multiplier (Mr), and | IR IR
— MUL(32) outputs the result to the specified result | SR HR
Md words (Rand R+ 1). Rand R+ 1 mustbe [ HR AR
Mr in the same data area. AR LR
= LR DM
TC
MdxMr = R+1 | | R | o
#
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 C200H: DM 0000 to 1999 or 0000 to FFFF
C1000H/C2000H C1000H: DM 0000 to DM 4095

C2000H: DM 0000 to DM 6655
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
BCD DIVIDE Divides the 4-digit BCD dividend (Dd) by | Dd/Dr: R:
(@)DIV(33) the 4-digit BCD divisor (Dr), and outputs | IR IR
—_DIV(33) the result to the specified result words. R | SR HR
Dd receives the quotient; R + 1 receives the | HR AR
Dr remainder. R and R + 1 must be in the | AR LR
R same data area. LR DM
TC
Dd+Dr-—| R+1| | R | DM
#
LOGICAL AND Logically ANDs two 16-bit input words (11 | 11/12: R:
(@)ANDW(34) and 12) and sets the bits in the result word | IR IR
— 1 ANDW(34) (R) if the corresponding bits in the input | SR HR
11 words are both ON. HR AR
12 AR LR
R LR DM
TC
DM
#
LOGICAL OR Logically ORs two 16-bit input words (11 [ 11/12: R:
(@)ORW(35) and 12) and sets the bits in the result word | IR IR
— |- ORW(35) (R) when one or both of the corresponding | SR HR
il bits in the input words is/are ON. HR AR
12 AR LR
R LR DM
TC
DM
#
EXCLUSIVE OR Exclusively ORs two 16-bit input words (11 [ I11/12: R:
(@)XORW(36) —[ " XORW(36) and 12) and sets the bits in the result word | IR IR
(R) when the corresponding bits in input | SR HR
11 words differ in status. HR AR
12 AR LR
R LR DM
TC
DM
#
EXCLUSIVE NOR Exclusively NORs two 16-bit input words | 11/12: R:
(@)XNRW(37) (1 and 12) and sets the bits in the result | IR IR
— |- XNRW(37) word (R) when the corresponding bits in | SR HR
1 both input words have the same status. | HR AR
12 AR LR
R LR DM
TC
DM
#
INCREMENT Increments the value of a 4-digit BCD word | Wd:
(@)INC(38) (Wd) by one, without affecting carry (CY). | IR
—1_INC(38) ;{E
Wd LR
DM
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
DECREMENT Decrements the value of a 4-digit BCD | Wd:
(@)DEC(39) word by 1, without affecting carry (CY). IR
HR
— DEC(39) AR
Wd LR
DM
SET CARRY Sets the Carry Flag (i.e., turns CY ON). | None
(@)STC(40)
STC(40)
CLEAR CARRY Clears the Carry Flag (i.e, turns CY OFF). | None
(@)CLC(41)
CLC(41)
FILE MEMORY READ Reads data from the File Memory area in | N/S: D:
(@)FILR(42) — FILR@42) 128-word block units, and outputs data to | IR IR
N the specified PC destination words. N | SR HR
S gives the number of blocks to be trans- | HR AR
ferred. S specifies the starting source | AR LR
D block. D specifies the address of the start- | LR TC
ing destination word. TC DM
DM
PC memory File memory #
S
D o S+N-1
FILE MEMORY WRITE Transfers data from the PC memory area | N S: D
(@)FILW(43) FILW(43) to the File Memory area in 128-word | IR IR IR
N (block) units. N gives the number of blocks | SR SR HR
S to be transferred. S specifies the address | HR HR AR
of the starting source word. D gives the ad- | AR AR LR
D dress of the starting destination block LR LR TC
TC TC DM
i DM DM
PC memory File memory #
S
D
N -
D+N-1
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 858851':4 _ Bm gggg zg E) 9Ns|;i 05 or 0000 to FFFF
C1000H/C2000H C2000H: DM 0000 to DM 6655
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Special Instructions

Section 4-2

Name
Mnemonic

Symbol

Function

Operand Data Areas

EXTERNAL PROGRAM
READ
(@)FILP(44)

FILP(44)

BB

Copies program data from the File Memory
blocks between the beginning block num-
ber (BB) and the first END(01), and trans-
fers it to Program Memory area at the ad-
dresses immediately following FLIP(44).
The transferred program is then executed.

PC memory File Memory

BB

»

END

TRACE MEMORY
SAMPLE
TRSM(45)

TRSM(45)

Initiates data tracing. Used in conjunction
with flags in the AR area to simplify debug-
ging. Parameters are set using the Ad-
dress Trace operation on a Programming
Console or other System Support Tool
(e.g., FIT, GPC, or LSS). AR 1815 starts
sampling, AR 1814 starts the recording of
the samples which are written to the Trace
Memory ofthe GPC, FIT, or LSS. A positive
or negative delay can be set for the record-
ing of the samples. AR 1813 and 1812indi-
cate tracing in progress and tracing com-
plete, respectively.

None

DISPLAY MESSAGE
(@)MSG(46)

MSG(46)

FM

Displays eight words of ASCII code, start-
ing from FM, on the Programming Console
or GPC. All eight words must be in the
same data area.

FM A |B

FM+ 7 | D |P I

LONG MESSAGE
(@)LMSG(47)
(CPU11)

LMSG(47)

Outputs a 32-character message to either
a Programming Console, or a device con-
nected via the RS-232C interface. The
output message must be in ASCII begin-
ning at address S. The destination of the
message is designated in D: 000 specifies
that the message is to be output to the
GPC; 001 specifies the RS-232C inter-
face, starting with the leftimost byte; and
002 specifies the RS-232C interface,
starting from the rightmost byte.

IR

AR
LR
TC
DM

D: —_—
#000 Not
#001 used.
#002

PC IR

SR HR

TR

AR LR TC DM

Constants (#)

C500/C120 0000 to 6002

6003 to 6307

HR 0000 to 3115

TROto7

None | LR 000 to 3115 TC 000 to 127

DM 000 to DM 511

0000 to 9999
or 0000 to FFFF

C20/C_ K/ 0000 to 1807
C_P

1808 to 1907

HR 000 to 915

TROto7

None None TC 00 to 47

DM 00 to DM 63
(C20: no DM area)

0000 to 9999
or 0000 to FFFF

35



Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
TERMINAL MODE When the execution condition is ON, the | None
TERM(48 Programming Console operation mode is
EgF)’U”) (48) TERM(48) changed to TERMINAL mode. There is no
- program command available to change the
— mode back to CONSOLE mode. Pressing
J— the CHNG key on the Programming Con-
sole manually toggles between the two
modes.
SET SYSTEM Used to either control certain operating | P: -
(@)SYS(49) SYS(49) parameters, or to execute the system |# Not used.
(CPU11) P commands that can be executed from the
— AR area.
The contents of the leftmost 8 bits (i.e., bits
— 08 to 15) of P determine which function
SYS(49) will have. If they contain A3, then
bit 00 specifies whether the battery will be
checked, and bit 07 specifies whether 1/O
status will be maintained on start up. Bit 06
specifies whether the Force Status Hold
Bit is set.
To be effective SYS(49) must be pro-
grammed at address 00001 with LD AR
1001 at address 00000.
If the leftmost 8 bits of P are 00, one of
seven possible System Commands, as
specified by the rightmost 8 bits, will be ex-
ecuted (this option is not available with
C200H PCs). These commands can be
used to set or back-up the contents of the
Parameter Area (in the DM area).
PROGRAM PROTECT The user can create a unique password (P) | P:
PPR(49) to prevent unauthorized access to the pro- | #
NTLP —— PPR(49) gram.
P
BINARY ADD Adds the 4-digit augend (Au), 4-digit ad- | Au/Ad: R:
(@)ADB(50) dend (Ad), and content of CY and outputs | IR IR
— ADB(50) the result to the specified result word (R). | SR HR
AU HR AR
AR LR
/';’ Au LR DM
TC
+ Ad DM
: ¢
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 858851':4 _ Bm gggg zg E) 9Ns|;i 05 or 0000 to FFFF
C1000H/C2000H C2000H: DM 0000 to DM 6655
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
BINARY SUBTRACT Subtracts the 4-digit hexadecimal subtra- | Mi/Su: R:
(@)SBB(51) SBB(51) hend (Su) and content of carry, from the | IR IR
i 4-digit hexadecimal minuend (Mi), and out- | SR HR
! puts the result to the specified result word | HR AR
Su (R). AR LR
R ) LR DM
Mi TC
- Su DM
#
:
BINARY MULTIPLY Multiplies the 4-digit hexadecimal multipli- | Md/Mr: R:
(@)MLB(52) VB cand (Md) and 4-digit multiplier (Mr), and | IR IR
(52) outputs the 8-digit hexadecimal result to | SR HR
Md the specified result words (R and R+1). R [ HR AR
Mr and R+1 must be in the same data area. | AR LR
R LR DM
TC
Md DM
X Mr #
Quotient El
Remainder
BINARY DIVIDE Divides the 4-digit hexadecimal dividend | Dd/Dr: R:
(@)DVB(53) DVEB (Dd) by the 4-digit divisor (Dr), and outputs | IR IR
(53) result to the designated result words ( R | SR HR
Dd andR +1).Rand R+ 1 mustbeinthe same | HR AR
Dr data area. AR LR
R LR
5) TC
+ Dr #E)M
Quotient E
Remainder
DOUBLE BCD ADD Adds two 8-digit values (2words each) and | Au/Ad: R:
(@)ADDL(54) ADDL(54 the content of CY, and outputs the result to | IR IR
(54) the specified result words. All words for | SR HR
Au any one operand must be in the same data | HR AR
Ad area. AR LR
R LR DM
TC
oM
+ | Ad+ 1 Ad
:
| CY||R+1 || R |
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF

37




Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
DOUBLE BCD Subtracts both the 8-digit BCD subtrahend | Mi/Su: R:
SUBTRACT SUBL(55) and the content of CY from an 8-digit BCD | IR IR
(@)SUBL(55) i minuend, and outputs the resultto the spe- | SR HR
! cified result words. All words for any one | HR AR
Su operand must be in the same data area. | AR LR
R LR DM
TC
Mi+1 || wmi DM
-|Su+1 Su
- CcY
[ov || red]] R |
DOUBLE BCD Multiplies the 8-digit BCD multiplicand and | Md/Mr: R:
MULTIPLY MULL(G6 8-digit BCD multiplier, and outputs the re- | IR IR
(@)MULL(56) — (56) sult to the specified result words. All words | SR HR
Md for any one operand must be in the same | HR AR
Mr data area. AR LR
R LR DM
TC
DM
Md+ 1 Md
X Mr+ 1 Md
R+3 R+2 R+1 R
DOUBLE BCD DIVIDE Divides the 8-digit BCD dividend by an | Dd/Dr: R:
(@)DIVL(57) DIVL(57) 8-digit BCD divisor, and outputs the result | IR IR
Dd to the specified result words. All words for | SR HR
any one operand must be in the same data | HR AR
Dr area. AR LR
R LR DM
TC
DM
Dd +1 Dd
= Dr+1 Dr
Quotient R+1 R
Remainder R+3 R+2
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 C200H: DM 0000 to 1999 or 0000 to FFFF
C1000H/C2000H G2000H: DM 0000 fo DM 6655
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
DOUBLE BCD-TO- Converts the BCD value of the two source | S: R:
DOUBLE BINARY words (S: starting word) into binary and | IR IR
(@)BINL(58) — BINL(58) outputs the converted data tothe tworesult | SR HR
S words (R: starting word). All words for any | HR AR
R one operand must be in the same data | AR LR
area. LR DM
TC
DM
—
S+1 [ R+1 [
DOUBLE BINARY-TO- Converts the binary value of the two | S: R:
DOUBLE BCD source words (S: starting word) into eight | IR IR
(@)BCDL(59) —1 BCDL(59) digits of BCD data, and outputs the con- | SR HR
S verted data to the two result words (R: | HR AR
R starting result word). Both words for any | AR LR
one operand must be in the same data | LR DM
area. DM
—
S+1 [ R+1 [
DOUBLE COMPARE Compares the 8-digit hexadecimal values | S1,S5:
CMPL(60 in words S¢+1 and Sy with the values in | IR
ggz)OOH-Csz’U)ﬁ-E) —— CMPL(60) S,+1 and Sy, and indicates the resultusing | SR
S, the Greater Than, Less Than, and Equal | HR
S, Flags in the AR area. S{+1 and Sy+1 are | AR
regarded as the most significant data in | LR
each pair of words. TC
DM
REVERSIBLE DRUM Creates a reversible ring counter in TC | N: T: R
COUNTER — [ RDM(60) 500 to TC 511 that counts from 0 to 9999, | TC 500 IR IR
(@)RDM(60) N compares the PV to a table of ranges, and |through SR~ SR
turns ON corresponding bits in R whenev- TCS5M EE EE
T er the PV is within one of the ranges given LR LR
R in the table. TC TC
The size of the table is determined by the DM DM
value of n, specified by bits 00 to 07 of T.
The table starting at T must be within one
data area, and all table words from T+1 on
must be in BCD.
HIGH-SPEED DRUM Compares the PV of the high-speed |T: R: e
COUNTER (C__H) HDM(61) counter (CNT 511) to a table of ranges, | IR IR Not
HDM(61) T and turns ON corresponding bits in R | SR SR used.
whenever the PV is within one of the RE ;'\2
R ranges given in the table. LR LR
- The size of the table is determined by the
" . TC TC
value of n, specified by bits 00 to 07 of T. | pu DM
The table starting at T must be within one
data area, and all table words from T+1 on
must be in BCD.
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Section 4-2

The bit from word S is placed into bit 00 of
D, the bit from word S+1 is placed into bit

Name Symbol Function Operand Data Areas
Mnemonic
HIGH-SPEED DRUM A 2-kHz counter with both hardware and | N: R:
COUNTER (C_ K) — [HDM(61) N software resets. Compares the PV of the |47 IR
HDM(61) R high-speed counter (CNT 511) to a table of HR
ranges in words DM 32 to DM 63, and DM
turns ON corresponding bits in the result
word, R, whenever the PV is within one of
the ranges given in the table.
Software resets may experience some
delay due to the scan time. Hardware re-
sets are independent of the the scan time
and can operate at speeds of up to 2 kHz.
To use the hardware reset DIP switch pins
7 and 8 must be set to ON. If the hardware
reset is not being used, the DIP switches
must be set to OFF.
KEY INPUT Performs Programming Console opera- |S: e
(@)KEY(62) — I KEY(62) tions from within the program. S desig- |# Not used.
3 nates the first word containing a key code.
The key codes will produce the same ef-
— fect as pressing the equivalent Program-
- ming Console keys.
END WAIT Used to force PC to treat the specified time | N:
(@)ENDW(62) as the minimum scan time before begin- | IR
—— ENDW(62) ning a new scan. If the specified time is | HR
N longer than the actual scan time required, | TC
the PC will wait (after the END(01) instruc- | DM
tion) until the specified time has elapsed. If | #
the normal scan time exceeds the mini-
mum time specified with ENDW(62), the
scan will continue as normal.
NOTATION INSERT The NETW(63) instructionis notexecuted. | C1: # C2: #
(@)NETW(63) It allows the programmer to insert two
— NETW(63) hexadecimal comments within the pro-
C1 gram.
C2
COLUMN-TO-WORD Fetches data from the same numbered bit | S C: D
(@)CTW(63) (C)in 16 consecutive words (where Sisthe | IR IR IR
(C200H-CPU11-E) — CTW(63) address of the first source word), and | SR SR SR
S creates a 4-digit word by consecutively | HR HR HR
C placing the data in the bits of the destina- | AR AR AR
D tion word, D. LR LR LR
TC TC TC

01, etc. #
Bit C D
S Of — 7 1—™=]0| 00
S+1 1] —1— | 1] o1
S+15 Of — 7 1—™=]0| 15
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 C200H: DM 0000 to 1999 or 0000 to FFFF

C1000H: DM 0000 to DM 4095
C1000H/C2000H C2000H: DM 0000 to DM 6655
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
WORD-TO-COLUMN Places bit data from the source word (S), | S: D: C:
(@)WTC(64) consecutively into the same numbered | IR IR IR
_ ) — WTC(64 bits of the 16 consecutive destination | SR SR SR
(C200H-CPU11-E)
S words (where D is the address of the first | HR HR HR
D destination word). AR AR AR
C Bit 00 from word S is placed into bit C of |LR LR LR
word D, bit 01 from word S is placed into | TC TC TC
bit C of word D+1, etc. DM DM DM
#
S Bit C
1| —1—" 1 D
o1f1| —1— 1 D+1
15 T — 71 "= | 0 D+15
HOURS-TO-SECONDS Converts a time given in hours/minutes/ | S: R: ——=:
(@)HTS(65) —{ HTS(65) seconds (S and S+1) toan equivalenttime | IR IR Not
(CPU11) S in seconds only (R and R+1). S and S+1 | SR SR used.
must be BCD and within one data area. R RE ;'\2
R and R+1 must also be within one data
o LR LR
area. TC TC
DM DM
SECONDS-TO-HOURS Converts a time given in seconds (S and | S: R: ——=:
(@)STH(66) — [ STH(66) S+1) to an equivalent time in hours/minu- | IR IR Not
(CPU11) 3 tes/seconds (Rand R+1). Sand S+1 must | SR SR used.
be BCD between 0 and 35,999,999, and RE ;'\2
R within the same data area. R and R+1 LR LR
- must also be within one data area. TC TC
DM DM
BIT COUNTER Counts the number of ON bits in one or | N: R: SB:
(@)BCNT(67) BCNT (67) more words (SB is the beginning source | IR IR IR
N word) and outputs the result to the speci- | SR HR SR
fied result word (R). N gives the number of | HR AR HR
SB words to be counted. All words in which bit | AR LR AR
R are to be counted must be in the same data | LR TC LR
area. TC DM TC
DM DM
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Special Instructions

Section 4-2

Name Symbol Function Operand Data Areas
Mnemonic
BLOCK COMPARE Compares a 1-word binary value (S) with | S: CB: R
(@)BCMP(68) the 16 ranges given in the comparison | IR IR IR
BCMP(68) table (CB is the starting word of the com- | SR SR HR
S parison block). If the value falls within any | HR HR AR
CB of the ranges, the corresponding bits in the | AR LR LR
R result word (R) will be set. The comparison | LR TC TC
block must be within one data area. TC DM DM
DM
#
Lower limit  Upper limit
CB | CB+1
4 CB+2 | CB+3
S [ CB+4 | CB+5 Result
CB+30| CB+31
Lower limit =S < Upper limit - 1
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 858851':4 ) Bm gggg zg E) 9'\,5';% 005 or 0000 to FFFF
C1000H/C2000H C2000H: DM 0000 to DM 6655
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Special Instructions

Section 4-2

Name
Mnemonic

Symbol

Function

Operand Data Areas

VALUE CALCULATE
(@)VCAL(69)
(CPU11)

VCAL(69)

C

S

D

Calculates the cosine, or sine of the given
degree value, or determines the y-coordi-
nate of the given x value in a previously es-
tablished line graph. For the sine and co-
sine conversions, S is entered in BCD as
anangle (inthe range 0.0t0 90.0 degrees).
When calculating the y-coordinate in a
graph, S gives the address of the value of
the x-coordinate. The calculated data is
transferred to the destination word (D).
Sine and cosine results are given in BCD.
Line graph coordinate calculations (inter-
polation) can be in BCD or BIN.

The data in the control word (C) deter-
mines which operation is performed. If Cis
entered as a constant with a value of 0000
or 0001, the sine or cosine, respectively, of
the source data value is calculated. If C is
entered as a word designation, it gives the
address of the first word of the data table
for the line graph. The value of the first two
digits gives m-1, where mis the number of
data points for which coordinates are given
on the line graph. Bits 14 and 15, respec-
tively, specify the output and input data for-
mats (O indicates BCD, 1 indicates binary).

m-1, where mis the
number of data points
whose coordinates are
specified in the table

000000 |

Xm (max. x-coordinate for this table)
Yo

X4

Y4

PC IR

SR

HR

TR

LR TC DM

Constants (#)

C500/C120 0000 to 6002

6003 to 6307

HR 0000 to 3115

TROto7

LR 000 to 3115 TC 000 to 127

DM 000 to DM 511

0000 to 9999
or 0000 to FFFF

C20/C_ K/ 0000 to 1807
C_P

1808 to 1907

HR 000 to 915

TROto7

None TC 00 to 47

DM 00 to DM 63
(C20: no DM area)

0000 to 9999
or 0000 to FFFF
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
BLOCK TRANSFER Moves the content of several consecutive | N S: D
(@)XFER(70) XFER(70 source words (S gives the address of the | IR IR IR
(0) starting source word) to consecutive desti- | SR HR SR
N nation words (D is the starting destination [ HR AR HR
S word). All source words must be in the | AR LR AR
D same data area, as must all destination | LR TC LR
words. Transfers can be within one data | TC DM TC
area or between two data areas, but the | DM DM
source and destination words must not | # #
overlap.
S I D
No. of
S+1[—=D+1 Words
BLOCK SET Copies the content of one word or constant | St/E: S:
(@)BSET(71) BSET (71 (S) to several consecutive words (from the | IR IR
(1) starting word, St, through to the ending | HR SR
S word, E). St and E must be in the same | AR HR
St data area. LR AR
E TC LR
S St DM TC
DM
! #
E
SQUARE ROOT Computes the square root of an 8-digit | Sq: R:
(@)ROOT(72) BCD value (Sqand Sq + 1) and outputs the | IR IR
— ROOT(72) truncated 4-digit, integer result to the spe- | SR HR
Sq cified result word (R). Sq and Sq + 1 must | HR AR
R be in the same data area. AR LR
LR DM
TC
N Sq+1 Sq DM
DATA EXCHANGE Exchanges the contents of two words (E1 | E1/E2
(@)XCHG(73) and E2). IR
—— XCHG(73) HR
ET AR
=) E1 - E2 LR
TC
DM
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 858851':4 _ Bm gggg to E) 9'\,5';% 05 or 0000 to FFFF
C1000H/C2000H G2000H: DM 0000 to DV 6855
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
ONE DIGIT SHIFT LEFT Shifts all data, between the starting word | St/E
(@)SLD(74) (St) and ending word (E), one digit (four | IR
—{ SLD(74) bits) to the left, writing zero into the right- | HR
St most digit of the starting word. St and E | AR
must be in the same data area. LR
E
DM
St - - 0
St+1 - .:\
e [ ==+ ]
ONE DIGIT SHIFT Shifts all data, between starting word (St) | St/E:
RIGHT and ending word (E), one digit (four bits) to | IR
(@)SRD(75) SRD(75 the right, writing zero into the leftmost digit | HR
(75) of the ending word. Stand E mustbe inthe | AR
E same data area. LR
St DM
e (S
e [ |
0 —=St| ———rP~
4-TO-16 DECODER Converts up to four hexadecimal digits in | S: Di: R
(@)MLPX(76) the source word (S), into decimal values | IR IR IR
MLPX(76) from 0to 15, and turns ONthe correspond- | SR HR HR
S ing bit(s) in the result word(s) (R). Thereis [ HR AR AR
Di one result word for each converted digit. | AR LR LR
R Digits to be converted are designated by | LR TC DM
Di. (The rightmost digit specifies the first | TC DM
digit. The next digit to the left gives the | DM #
number of digits to be converted minus 1.
The two leftmost digits are not used.)
S | | | | OtoF
J
15 00
16-TO-4 ENCODER Determines the position of the leftmost ON | S: R: Di:
(@)DMPX(77) bit in the source word(s) (starting word: S) | IR IR IR
—1 DMPX(77) and turns ON the corresponding bit(s) in | SR HR HR
S the specified digit of the result word (R). [ HR AR AR
R One digit is used for each source word. | AR LR LR
Di Digits to receive the converted values are | LR DM TC
designated by Di. (The rightmost digit | TC DM
specifies the first digit. The next digit to left | DM #
gives the number of words to be converted
minus 1. The two leftmost digits are not
used.)
15 00
|
R OtoF
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
7-SEGMENT DECODER Converts hexadecimal values from the | S Di: D
(@)SDEC(78) SDEC(78 source word (S) into 7-segment display | IR IR IR
(78) data. Results are placed in consecutive | SR HR HR
S_ half-words, starting at the first destination | HR AR AR
Di word (D). Di gives digit and destination de- | AR LR LR
D tails. (The rightmost digit gives the first digit | LR TC DM
to be converted. The next digit to the left | TC DM
gives the number of digits to be converted | DM #
minus 1. If the next digit is 1, the first con-
verted data is transferred to left half of the
first destination word. If it is O, the transfer
is to the right half).
S
D OtoF
FLOATING POINT Divides one floating point value by another | Dd/Dr:  R:
DIVIDE and outputs a floating point result. The | IR IR
(@)FDIV(79) FDIV(79 rightmost seven digits of each set of two | SR HR
words (eight digits) are used for mantissa, | HR AR
Dd and the leftmost digit is used for the expo- | AR LR
Dr nent and its sign (Bits 12to 14 give the ex- [ LR DM
R ponent value, 0to 7. If bit 15 is 0, the expo- | TC
nent is positive; if it's 1, the exponent is | DM
negative).
Dd+ 1 D
+ Dr+ 1 Dr
R+1 R
SINGLE WORD Moves one word of source data (S) to the | S DBs: Of
DISTRIBUTE destination word whose address is given | IR IR IR
(@)DIST(80) —_DIST(80) by the destination base word (DBs) plus | SR HR HR
S offset (Of). HR AR AR
DBs AR LR LR
of LR TC TC
-S TC DM DM
Base+(DBs) DM 4
[ | Offset (0F) #
(S) -+ (DBs + Of)
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 C200H: DM 0000 to 1999 or 0000 to FFFF
C1000H/C2000H G2000H: DM 0000 fo DM 6655
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
DATA COLLECT Extracts data from the source word and | SBs: Oof: D:
(@)COLL(81) COLL(81 writes it to the destination word (D). The | IR IR IR
(81) source word is determined by adding the | SR HR HR
SBs offset (Of) to the address of the source | HR AR AR
Of base word (SBs). The offset cannot be en- | AR LR LR
D tered as a constant when using C120 or [ LR TC TC
C500 PCs. TC DM DM
DM #
Base (DBs)
+
Offset (OF)
(SBs+0Of) -+ (D)
MOVE BIT Transfers the designated bit of the source | S: Bi: D:
(@)MOVB(82) word or constant (S) to the designated bit | IR IR IR
—1 MOVB(82) of the destination word (D). The rightmost | SR HR HR
S two digits of the bit designator (Bi) specify | HR AR AR
Bi the source bit. The two leftmost digits | AR LR LR
D specify the destination bit. LR TC DM
DM DM
# #
s | L[]
of || |
MOVE DIGIT Moves hexadecimal content of up to four | S: Di: D:
(@)MOVD(83) specified 4-bit source digit(s) from the | IR IR IR
—1 MOVD(83) source word to the specified destination | SR HR SR
S digit(s) (S gives the source word address. | HR AR HR
Di D specifies the destination word). Specific | AR LR AR
D digits within the source and destination | LR TC LR
words are defined by the Digit Designator | TC DM TC
(Di) digits. (The rightmost digit gives the | DM # DM
first source digit. The next digit to the left | #
gives the number of digits to be moved.
The next digit specifies the first digit in the
destination word.)
15 00
o RN
of :+ [ | |
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Special Instructions Section 4-2

Name Symbol Function Operand Data Areas
Mnemonic
REVERSIBLE SHIFT Shifts bits in the specified word or series of | St/E/C:
REGISTER words either left or right. Starting (St) and | IR
(@)SFTR(84) SFTR(84) ending words (E) must be specified. Con- | HR
c trol word (C) contains shift direction, reset | AR
St input, and data input. (Bit 12: 0 = shiftright, [ TC
E 1 = shift left. Bit 13 is the value shifted into | LR
the source data, with the bit at the opposite | DM
end being moved to CY. Bit 14: 1 = shiften-
abled, 0 = shift disabled. If bit 15 is ON
when SFTR(89) is executed with an ON
condition, the entire shift register and CY
will be setto zero.) Stand E must be in the
same data area and St must be less than
or equal to E.
15 14 13 12 11 00
C | | | | | Not used
15 00 15 00
E 2 2 St le— |N
15 00 15 00
n— e [)/] s
TABLE COMPARE Compares a 4-digit hexadecimal value | CD: TB/R:
(@)TCMP(85) TCMP (85 (CD) with values in table consisting of 16 | IR IR
(85) words (TB: is the first word of the compari- | SR HR
ch son table). If the value of CD falls within | HR AR
B any of the comparison ranges, corre- | AR LR
R sponding bits in result word (R) are set (1 | LR TC
for agreement, and 0 for disagreement). | TC DM
The table must be entirely within the one | DM
data area. #
R
. Th+1 1
o~ O
| T —1
. Tb+13 1
| Tb+14 0
[ Tb+15 1
1: agreement
0: disagreement

Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000t0| 2470010 | HR 0000 to 9915 | TR 0 to 7| AR 0000 to 2715 | LR 0000 to 6315 | TC 000 to 511 | C_H: DM 0000 to 1999 | 0000 to 9999
C200H 24615 | 25515 C200H: DM 000010 1999 | or 0000 to FFFF

C1000H: DM 0000 to DM 4095
C1000H/C2000H C2000H: DM 0000 to DM 6655




Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
ASCIlI CONVERT Converts hexadecimal digits from the | S: Di: D:
(@)ASC(86) source word (S) into 8-bit ASCII values, | IR IR IR
—1_ASC(86) starting at leftmost or rightmost half of the | SR HR HR
S starting destination word (D). The right- | HR LR LR
Di most digit of Di designates the first source | AR TC DM
D digit. The next digit to the left gives the | LR DM
number of digits to be converted. The next | TC #
digit specifies the whether the data is to be | DM
transferred to the rightmost (0) or leftmost
(1) half of the first destination word. The
leftmost digit specifies parity:
0: none,
1: even, or
2: odd.
S OtoF
D 8-bit
data
15 08 07 00
1/0 WRITE Transfers word data through 1/0 word (D) | N: S: D:
(@)WRIT(87) allocated to a Special /O Unitand sequen- | IR IR IR
— WRIT(87) tially writes data to the memory area of the | SR SR
N I/O Unit. N is the number of words to be [ HR HR
S transferred, and S is the address of the first | AR AR
D PC source word to be transferred. The EQ | LR LR
Flag is set when the transfer is completed. | TC TC
DM DM
#
PC 1/O Unit
— —
S
S+1
N ) )
/0 READ READ(88) reads data from memory area | N: S: D:
(@)READ(88) — READ(®9) of a Special 1/0 Unit and transfers it | IR IR IR
through word (S) allocated to the 1/0 Unit | SR D: HR
N to destination words (D gives the address | HR IR AR
S of the first destination word). N is the num- | AR HR LR
D ber of words to be transferred. The EQ [ LR AR TC
Flag is set when the transfer is completed. | TC LR DM
DM TC
# DM
PC 1/O Unit
o | [ s]
D+1
N ) )
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Special Instructions Section 4-2

Name Function

Mnemonic

Symbol Operand Data Areas

CC: N: D:
000 to 000 to
002 004

INTERRUPT CONTROL
(@)INT(89)

Controls programmed (scheduled) inter-
rupts and interrupts from Interrupt Input
INT(89) Units. Each PC can have upto 4 IlUs. Nde-

cC fines the source of the interrupt: 000 to 003

N designate the no. of the IlU; 004 desig-

D nates a scheduled interrupt. In [IUs, bits 00
to 07 identify the interrupting subroutine,
higher bits are not used. Bit 00 of Unit O cor- #
responds to interrupt subroutine 00,
through to bit 07 of Unit 3 which corre-
sponds to subroutine 31. CC is the control
code, the meaning of which depends on

the value of N, as follows:

cc

N = 000 to 003

N = 004

000

Masks and unmasks in-
terrupt bits for the desig-
nated Unit (N) according
to the data in D. Bits cor-
responding to ON bits in
D are masked, those cor-
responding to OFF bits
are unmasked. Masked
bits are recorded and will
be executed when they
are unmasked (unless
previously cleared).

The interrupt time
interval is set ac-
cording to the data
in D (00.01 to
99.99 s) The deci-
mal point is not
entered. The in-
terrupt is can-
celled if D is
00.00.

001

Clears the masked inter-
rupt bits of the designated
Unit (N) according to the
corresponding ON bits in
D. The subroutines corre-
sponding to bits cleared
in this manner will not be

The time to the
first interrupt is set
according to the
datain D (00.01 to
99.99 s) The deci-
mal point is not
entered. The in-

executed when the bit is
unmasked.

terrupt is can-
celled if D is

B%‘b)l%'s the time in-

terval data to D.

002 | Copies the mask status of

the designated 11U to D.

Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)

0000 to 9999
or 0000 to FFFF

C H
C200H
C1000H/C2000H

50

24700 to
25515

HR 0000 to 9915 | TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 | TC 000to 511 | C_ H: DM 0000 to 1999

C200H: DM 0000 to 1999
C1000H: DM 0000 to DM 4095
C2000H: DM 0000 to DM 6655

00000 to
24615




Special Instructions

Section 4-2

Name Symbol Function Operand Data Areas
Mnemonic
NETWORK SEND Sends data to a device linked via a NET | S: D/C:
(@)SEND(90) SEND(90) Link Unit. S is the starting word of the | IR IR
(for CPUs not supporting source data to be sentfromthe PC. Disthe | SR HR
SYSMAC LINK) S starting destination word in the node into | HR AR
D the data is to be written. C is the first of | AR LR
C three control words. The first control word | LR TC
(C) gives the number of words to be trans- | TC DM
ferred. In C+1, the left half designates ei- | DM
ther NSB (00) or NSU (01), and the right
half gives the network number. In C+2, the
left half gives the port number, and the right
half gives the node number. If the destina-
tion node number is setto 0, data is sent to
all nodes.
Source Node N
S D
S+1 . D+1
C n: no. of words to be transmitted (0 to 1000)
C+1 %%%%SU designation z\éett;vgrskS;O.
C+2 Destination port no. Destination node no.
0,1,2) (0t0 127)
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Special Instructions Section 4-2

Name Symbol Function Operand Data Areas
Mnemonic
NETWORK SEND Transfers data from n source words (S is | S: D/C:
(@)SEND(90) the starting word) to the destination words | IR IR
(C200H-CPU11-E) — SEND(90) (Disthe firstaddress) in node N of the spe- | SR HR
(for CPUs supporting S cified network (ina SYSMAC LINK or NET | HR AR
SYSMAC LINK) D Link System). The format of the control | AR LR
C words varies depending on the type of sys- | LR TC
tem. In both types of systems, the firstcon- | TC DM

trol word (C) gives the number of words to | DM
be transferred.

For NET Link Systems, in word C+1, bit 14
specifies the system (0 for system 1, and
1 for system 0), and the rightmost 7 bits de-
fine the network number. The left half of
word C+2 specifies the destination port
(00: NSB, 01/02: NSU), and the right half
specifies the destination node number. If
the destination node number is set to O,
data is transmitted to all nodes.

For SYSMAC LINK Systems, the right half
of C+1 specifies the response monitoring
time (default 00: 2 s, FF: monitoring dis-
abled), the next digit to the left gives the
maximum number of re-transmissions (0
to 15) that the PC will attempt if no re-
sponse signal is received. Bit 13 specifies
whether a response is needed (0) or not
(1), and bit 14 specifies the system number
(0 for system 1, and 1 for system 0). The
right half of C+2 gives the destination node
number. If this is set to 0, the data will be
sent to all nodes.

NET Link
C n: no. of words to be transmitted (0 to 1000)
C+1 0X00 0000 Network no. (0 to 127)
C+2 Destination port no.| Destination node no.
(0to 126)
SYSMAC LINK
C n: no. of words to be transmitted, 0 to 1000
C+1 0XX0 Re-transt Response monitor time
missions| (0.1t025.4s)
C+2 0000 0000 Destination node no.
(0to 62)
Source N Destination node N
S D
S+1 . D+1

HIGH-SPEED Designates the end of a high-speed pro- | None
PROGRAM END HEND(90 gram. The normal program follows. The
HEND(90) high-speed program is executed every 10

ms, regardless of the status of the normal
program execution.

Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C H 00000to | 24700to | HR 0000 to 9915 | TR 0 to 7 AR 0000 to 2715 | LR 0000 to 6315 | TC 000to 511 [ C_H: DM 0000 to 1999 0000 to 9999
C200H 24615 | 25515 C200H: DM 0000 to 1999 or 0000 to FFFF

C1000H: DM 0000 to DM 4095

C1000H/C2000H C2000H: DM 0000 to DM 6655
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Special Instructions Section 4-2
Name Symbol Function Operand Data Areas
Mnemonic
SUBROUTINE ENTER Calls subroutine N. Moves program opera- | N:
(@)SBS(91) SBS©T) N tion to the specified subroutine. 00 to 99
SUBROUTINE START Marks the start of subroutine N. N:
SBN(92) SBN©2) N 00 to 99
RETURN Marks the end of a subroutine and returns | None
RET(93) RET(93) control to the main program.
WATCHDOG TIMER Sets the maximum and minimum limits for | T
REFRESH the watchdog timer (normally 0to 130 ms). | O to 63
(@)WDT(94) WDT(94) T | | New limits:
Maximum time = 130 + (100 x T)
Minimum time = 130 + (100 x (T-1))
BLOCK PROGRAM Indicates the beginning of a block pro- | N:
START gram. Block programs allow flowchart- | 00 to 99
BPRG(96) BPRG(96) N| |style programming within ladder diagram
programs.
/0 REFRESH Refreshes all /O words between the start | St/E:
(@)IORF(97) (St) and end (E) words. Only I/O words | IR

— IORF(97) may be designated. Normally these words
St are refreshed only once per scan, but re-
E freshing words before use in an instruction
can increase execution speed. St must be
less than or equal to E.
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Special Instructions

Section 4-2

Name Symbol Function Operand Data Areas
Mnemonic
NETWORK RECEIVE Receives data from a device linked |S D/C
(@)RECV(98) RECV through a NET Link Unit. S is the starting | IR IR
(for CPUs not supporting (98) source word in the node from which the | SR HR
SYSMAC LINK) S data is to be read; D is the starting destina- | HR AR
D tion word in PC to receive the data; Cisthe | AR LR
C address of the first of three control words. | LR TC
The first control word gives the number of | TC DM
words to be transferred. In the second con- | DM
trol word, the left half designates the NSB
(0) or NSU (1), and the right half specifies
the network number. In the third word, the
left half specifies the port number, and the
right half, the node number.
Source node N Destination node
S D
S+1 . D+1
)
S+n-1 I D+n-1
C n: no. of words to be transmitted (0 to 1000)
C+1 %%%%SU designation z\éett;vgrskS;O.
C+2 Source port no. Source node no.
(0,1,2) (0to 127)
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 858851':4 ) Bm gggg :g E) 9'\,5';% 005 or 0000 to FFFF
C1000H/C2000H C2000H: DM 0000 to DM 6655
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Special Instructions

Section 4-2

Name
Mnemonic

Symbol

Function

Operand Data Areas

NETWORK RECEIVE
(@)RECV(98)
(C200H-CPU11-E)
(for CPUs supporting
SYSMAC LINK)

RECV(98)

S

D

C

Transfers data from the source words (S is
the first word) from node N of the specified
network (in a SYSMAC LINK or NET Link
System) to the destination words starting
at D. The format of the control words va-
ries depending on the type of system. In
both types of systems, the first control
word (C) gives the number of words to be
transferred.

For NET Link Systems, in the second word
(C+1), bit 14 specifies the system (0 for
system 1, and 1 for system 0), and the
rightmost 7 bits define the network num-
ber. The left half of word C+2 specifies the
source port (00: NSB, 01/02: NSU), and
the right half specifies the source node
number.

For SYSMAC LINK Systems, the right half
of C+1 specifies the response monitoring
time (default 00: 2 s, FF: monitoring dis-
abled), the next digit to the left gives the
maximum number of re-transmissions (0
to 15) that the PC will attempt if no re-
sponse signal is received. Bit 13 specifies
whether a response is needed (0) or not
(1), and bit 14 specifies the system num-
ber (0 for system 1, and 1 for system 0).
The right half of C+2 gives the source
node number.

NET Link

C n: no. of words to be transmitted (0 to 1000)
C+1
C+2

0X00 0000 Network no. (0 to 127)

Source node no.

Source port no.
(0to 126)

(NSB: 00, NSU: 01/02)

SYSMAC LINK

C n: no. of words to be transmitted, 0 to 1000

C+1

0XX0 Re-trans-

missions

Response monitor time
(0.1t025.48)

Source node no.
(0to 62)

C+2 | 0000 0000

Source node N Destination node

S D
S+1 D+1

S+n-1 D+n-1

PC IR

SR

HR

TR

AR LR TC DM

Constants (#)

C500/C120 0000 to 6002

6003 to 6307

HR 0000 to 3115

TROto7

None

LR 000 to 3115

TC 000 to 127

DM 000 to DM 511

0000 to 9999
or 0000 to FFFF

C20/C_ K/ 0000 to 1807
C_P

1808 to 1907

HR 000 to 915

TROto7

None

None

TC 00 to 47

DM 00 to DM 63
(C20: no DM area)

0000 to 9999
or 0000 to FFFF
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Special Instructions Section 4-2

Name Symbol Function Operand Data Areas
Mnemonic

HIGH-SPEED DRUM A 2-kHz counter with both hardware and | N: R:
COUNTER (C__P) — [HDM(98) N software resets. Compares the PV of the | 47 IR
HDM(98) R high-speed counter (CNT 511) to a table of HR
ranges in words DM 32to DM 63, and turns DM
ON corresponding bits in the result word,
R, whenever the PV is within one of the
ranges given in the table.
Software resets may experience some
delay due to the scan time. Hardware re-
sets are independent of the the scan time
and can operate at speeds of up to 2 kHz.
To use the hardware reset DIP switch pins
7 and 8 must be set to ON. If the hardware
reset is not being used, the DIP switches
must be set to OFF.

RUN STOP Stops the RUN operation when the execu- | None

STOP(99) STOP(9) Evci]r;goonﬂ.tion is OFF, and starts operation

Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000t0| 2470010 | HR 0000 to 9915 | TR 0 to 7| AR 0000 to 2715 | LR 0000 to 6315 | TC 000 to 511 | C_H: DM 0000 to 1999 | 0000 to 9999
C200H 24615 | 25515 C200H: DM 000010 1999 | or 0000 to FFFF

C1000H: DM 0000 to DM 4095
C1000H/C2000H C2000H: DM 0000 to DM 6655
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Block Program Instructions

Section 4-3

4-3 Block Program Instructions

Name Symbol Function Operand Data Areas
Mnemonic
BLOCK PROGRAM BEND<01> Indicates the end of a block program. None
END
BEND<01>
CONDITIONAL IF<02> Indicates the part of the program that is to | B:
BRANCH be executed when a given condition is sa- | IR
IF<02> IF<02> NOT tisfied. SR
IF<02> B HR
IF<02> NOTB AR
LR
TC
NO BRANCH ELSE<03> Specifies the part of the program that is to | None
ELSE<03> be executed when the IF condition is not
satisfied.
BRANCH END IEND<04> Defines the end of the program portion that | None
IEND<04> has started with IF<02>.
ONE SCAN AND WAIT | WAIT<05> Halts execution of a block program until a | B:
WAIT<05> specified condition is satisfied. IR
WAIT<05> B WAIT<05> NOT SR
WAIT<05> NOT B HR
AR
LR
TC
CONDITIONAL BLOCK [ EXIT<06> Exits a block program if a given condition | B:
EXIT is satisfied. IR
EXIT<06> EXIT<06> NOT SR
EXIT<06 B HR
EXIT<06> NOT B AR
LR
TC
SET SET<07> Sets (turns ON) the specified bit. B:
SET<07>B IR
HR
AR
LR
RESET RSET<08> Resets (turns OFF) the specified bit. B:
RSET<08> B IR
HR
AR
LR
LOOP LOOP<09> Defines the beginning of section to be re- | None
LOOP<09> peated until a specified terminal condition
is satisfied.
LOOP END LEND<10> Defines the end of the section to be re- | B:
LEND<10> peated. Execution of the specified section | IR
LEND<10> B LEND<10> NOT continues until the terminal condition is sa- | SR
LEND<10> NOT B tisfied. HR
AR
LR
TC
BLOCK PROGRAM BPPS<11> Causes the execution of designated block | N:
PAUSE program to pause until a specified condi- | 0 to 99
BPPS<11> N tion is satisfied (often used in conjunction
with a timer or counter).
PC IR SR HR TR AR LR TC DM Constants (#)
C500/C120 0000 to 6002 6003 to 6307 HR 0000to 3115 | TROto 7 None | LR 000 to 3115 TC 000 to 127 DM 000 to DM 511 0000 to 9999
or 0000 to FFFF
C20/C_ K/ 0000 to 1807 1808 to 1907 HR 000 to 915 TROto7 None None TC 00 to 47 DM 00 to DM 63 0000 to 9999
C_P (C20: no DM area) or 0000 to FFFF
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Block Program Instructions

Section 4-3

Name Symbol Function Operand Data Areas
Mnemonic
BLOCK PROGRAM BPRS<12> Restarts execution of the designated block | N:
RESTART program. 0to 99
BPRS<12> N
TIMER WAIT TIMW<13> The execution of the block program be- | SV: N:
TIMW<13> N tween the TIMW<13> instruction and | IR TC
SV BEND<04> is not executed until the set | AR
value of the specified timer has been | DM
reached. SV: 000.0 to 999.9. HR
LR
#
COUNTER WAIT CNTW<14> The portion of block program between the | SV: N:
CNTW<14> N CNTW-<14> instruction and BEND<04> is | IR TC
SV not executed until the set value of the spe- | AR
| cified counter has been reached. DM
HR
LR
#
HIGH-SPEED TIMER TMHW<15> The portion of program between the | SV: N:
WAIT TIMH<15> instruction and BEND<04> is | IR TC
TMHW<15> N not executed until the set value of the high- | AR
SV speed timer has been reached. SV: 00.02 | DM
10 99.99 HR
LR
#
Data Areas: These footnote tables show the bit addresses (word addresses are given for DM and TC) of all data areas for
each PC. To change bit addresses to word addresses, remove the rightmost two digits for word addresses.

PC IR SR HR TR AR LR TC DM Constants (#)
C_H 00000 to | 24700 to HR 0000 to 9915 TR 0to 7| AR 0000 to 2715 | LR 0000 to 6315 [ TC 000to 511 | C_ H: DM 0000 to 1999 0000 to 9999
C200H 24615 25515 C200H: DM 0000 to 1999 or 0000 to FFFF
C1000H/C2000H C2000H: DM 0000 {6 DM 6955
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Appendix A
Programming Console Key Codes

The following codes can be used in KEY(62) to execute Programming Console operations from the user pro-
gram. Refer to Section 4 Ladder Programming for programming details and to Section 2 Program Program-
ming Console Operations for details on how they are used to input the different operations.

The keys shown below are activated with the hexadecimal code given with it. The Programming Console dis-
play can be reset to the password display by input 404,¢y.

3D 3C 3B 38 39 3A

@ SFT NOT None None

35 34 33 30 31 32
OR

2D 2C 2B 28 29 2A

LD CH CONT

25 24 23 20 21 22
)
1C 1B 18 19 1A
D B G

SET

—h —

14 13 10 11 12
5| 5| @
RESET
oD ocC 0B 08 09 0A
")
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Appendix B
Instruction Groups

This Appendix lists the programming instructions according to the type of operations they perform. The group-
ings are similar to those found in the tables of contents at the beginning of most manuals. For details on appli-
cable PCs, see the alphanumeric listing in Section 3. Section 4 gives a detailed description of the instruction,
how it is used, its ladder symbol, and the data areas used for the operands.

Data Manipulation Instructions

Mnemonic | Code Name Mnemonic | Code Name
SFT 10 SHIFT REGISTER SUBL 55 DOUBLE BCD SUBTRACT
WSFT 16 WORD SHIFT MULL 56 DOUBLE BCD MULTIPLY
RWS 17 REVERSIBLE WORD SHIFT DIVL 57 DOUBLE BCD DIVIDE
MCMP 19 MULTI-WORD COMPARE BINL 58 DOUBLE BCD-TO-DOUBLE BINARY
CMP 20 COMPARE BCDL 59 DOUBLE BINARY-TO-DOUBLE BCD
MOV 21 MOVE CMPL 60 DOUBLE COMPARE
MVN 22 MOVE NOT CTW 63 COLUMN-TO-WORD
BIN 23 BCD-TO-BINARY WTC 64 WORD-TO-COLUMN
BCD 24 BINARY-TO-BCD HTS 65 HOURS-TO-SECONDS
ASL 25 ARITHMETIC SHIFT LEFT STH 66 SECONDS-TO-HOURS
ASR 26 ARITHMETIC SHIFT RIGHT BCNT 67 BIT COUNTER
ROL 27 ROTATE LEFT BCMP 68 BLOCK COMPARE
ROR 28 ROTATE RIGHT VCAL 69 VALUE CALCULATE
COM 29 COMPLEMENT XFER 70 BLOCK TRANSFER
ADD 30 BCD ADD BSET 71 BLOCK SET
SuB 31 BCD SUBTRACT ROOT 72 SQUARE ROOT
MUL 32 BCD MULTIPLY XCHG 73 DATA EXCHANGE
DIV 33 BCD DIVIDE SLD 74 ONE DIGIT SHIFT LEFT
ANDW 34 LOGICAL AND SRD 75 ONE DIGIT SHIFT RIGHT
ORW 35 LOGICAL OR MLPX 76 4-TO-16 DECODER
XORW 36 EXCLUSIVE OR DMPX 77 16-TO-4 ENCODER
XNRW 37 EXCLUSIVE NOR SDEC 78 7-SEGMENT DECODER
INC 38 INCREMENT FDIV 79 FLOATING POINT DIVIDE
DEC 39 DECREMENT DIST 80 SINGLE WORD DISTRIBUTE
STC 40 SET CARRY COLL 81 DATA COLLECT
CLC 41 CLEAR CARRY MOVB 82 MOVE BIT
ADB 50 BINARY ADD MOVD 83 MOVE DIGIT
SBB 51 BINARY SUBTRACT SFTR 84 REVERSIBLE SHIFT REGISTER
MLB 52 BINARY MULTIPLY TCMP 85 TABLE COMPARE
DVB 53 BINARY DIVIDE ASC 86 ASCII CONVERT
ADDL 54 DOUBLE BCD ADD -— -— -—
Subroutine Instructions
Mnemonic | Code Name Mnemonic | Code Name
INT 89 INTERRUPT CONTROL SBN 92 SUBROUTINE START
SBS 91 SUBROUTINE ENTER RET 93 RETURN
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Instruction Groups

Appendix B

Basic Instructions

Mnemonic | Code Name Mnemonic | Code Name

AND — AND END 01 END

AND LD — AND LOAD IL 02 INTERLOCK

AND NOT | — AND NOT ILC 03 INTERLOCK CLEAR

CNT — COUNTER JMP 04 JUMP

LD — LOAD JME 05 JUMP END

LD NOT — LOAD NOT KEEP 11 KEEP

OR — OR CNTR 12 REVERSIBLE COUNTER

ORLD — OR LOAD DIFU 13 DIFFERENTIATE UP

OR NOT — OR NOT DIFD 14 DIFFERENTIATE DOWN

ouT — OUTPUT TIMH 15 HIGH-SPEED TIMER

OUT NOT | -- OUTPUT NOT RDM 60 REVERSIBLE DRUM COUNTER

TIM — TIMER HDM 61 HIGH-SPEED DRUM COUNTER

NOP 00 NO OPERATION HDM 98 HIGH-SPEED DRUM COUNTER
Special Instructions

Mnemonic | Code Name Mnemonic | Code Name

FAL 06 FAILURE ALARM SYS 49 SET SYSTEM

FALS Q7 SEVERE FAILURE ALARM KEY 62 KEY INPUT

SCAN 18 SCAN TIME ENDW 62 END WAIT

FILR 42 FILE MEMORY READ NETW 63 NOTATION INSERT

FILW 43 FILE MEMORY WRITE WRIT 87 I/O0 WRITE

FILP 44 EXTERNAL PROGRAM READ READ 88 1/0 READ

TRSM 45 TRACE MEMORY SAMPLE SEND 90 NETWORK SEND

MSG 46 DISPLAY MESSAGE WDT 94 WATCHDOG TIMER REFRESH

LMSG 47 LONG MESSAGE IORF 97 I/O0 REFRESH

TERM 48 TERMINAL MODE RECV 98 NETWORK RECEIVE

PPR 49 PROGRAM PROTECT STOP 99 RUN STOP
Step and Block Instructions

Mnemonic | Code Name Mnemonic | Code Name

STEP 08 STEP DEFINE SET <07> SET

SNXT 09 STEP START RSET <08> RESET

BPRG 96 BLOCK PROGRAM START LOOP <09> LOOP

BEND <01> BLOCK PROGRAM END LEND <10> LOOP END

IF <02> CONDITIONAL BRANCH BPPS <11> BLOCK PROGRAM PAUSE

ELSE <03> NO BRANCH BPRS <12> BLOCK PROGRAM RESTART

IEND <04> BRANCH END TIMW <13> TIMER WAIT

WAIT <05> ONE SCAN AND WAIT CNTW <14> COUNTER WAIT

EXIT <06> CONDITIONAL BLOCK EXIT TMHW <15> HIGH-SPEED TIMER WAIT
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Appendix C

Extended ASCII

ASCII Codes

Bits 0 to 3 Bits4to 7

BIN 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111
HEX 0 1 2 3 4 5 6 7 A B C D E F

0000 (O NUL [DLE |space [0 @ P ¢ p 0 @ P ‘
0001 |1 SOH (DCy |! 1 A Q a q ! 1 A 0 a
0010 (2 STX (DG, |~ 2 B R b r 7 2 B R b r
0011 (3 ETX |DCs |# 3 C S c s # 3 C S c s
0100 (4 EOT |DC4 |$ 4 D T d t 4 D T d t
0101 (5 ENQ |NAK | % 5 E U e u % 5 E U e u
0110 (6 ACK |SYN | & 6 F \% f v & 6 F 14 f v
0111 (7 BEL |ETB |’ 7 G w g w ’ 7 G w g w
1000 |8 BS CAN | ( 8 H X h X ( 8 H X h X
1001 |9 HT |EM |) 9 I Y i y ) 9 I Y i y
1010 |A LF SUB |* J Z ] z * J VA j z
1011 |B VT ESC |+ ; K [ k { + ; K [ k {
1100 |C FF FS , < L \ 1 | , < L | / |
1101 |D CR |GS |- = M ] m } - = M ] m }
1110 (E SO RS > N n n « > N n n
1111 |F S1 us / ? 0O _ 0 ~ / ? O 0 ~
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Appendix D
Data Conversion Table

Decimal BCD Hexadecimal Binary
00 00000000 00 00000000
01 00000001 01 00000001
02 00000010 02 00000010
03 00000011 03 00000011
04 00000100 04 00000100
05 00000101 05 00000101
06 00000110 06 00000110
07 00000111 07 00000111

08 00001000 08 00001000
09 00001001 09 00001001
10 00010000 0A 00001010
11 00010001 0B 00001011
12 00010010 0C 00001100
13 00010011 oD 00001101
14 00010100 OE 00001110
15 00010101 OF 00001111

16 00010110 10 00010000
17 00010111 11 00010001
18 00011000 12 00010010
19 00011001 13 00010011
20 00100000 14 00010100
21 00100001 15 00010101
22 00100010 16 00010110
23 00100011 17 00010111
24 00100100 18 00011000
25 00100101 19 00011001
26 00100110 1A 00011010
27 00100111 1B 00011011
28 00101000 1C 00011100
29 00101001 1D 00011101
30 00110000 1E 00011110
31 00110001 1F 00011111

32 00110010 20 00100000
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OMRON Sales Offices

AMERICA

BRASIL
OMRON ELECTRONICA DO BRASIL LTDA.
Rua Acruas, 220-Jd. Aeroporto
CEP 04612-Sao Paulo/SP
Tel: (11)542-1611/Fax: (11)241-0736
TIx: 1154121 OMRO BR

CANADA
OMRON CANADA INC.
885 Milner Avenue,
Scarborough, Ontario M1B 5V8
Tel: (416)286-6465/Fax: (416)286-6648

Montreal
OMRON CANADA INC. (Regional Office)
227 Place Frontenac, Pointe Claire, Quebec HI9R 477
Tel: (514)694-6361

U.S.A.
OMRON ELECTRONICS INC.
1 East Commerce Drive, Schaumburg, IL 60173
Tel: (708)843-7900/Fax: (708)843-8568

Atlanta
2987 Clairmont Road, Suite 120
Atlanta, GA 30345
Tel: (404)315-1636/Fax: (404)315-1725

Boston
100 Conifer Hill Drive, Suite 503-504,
Danvers, MA01923
Tel: (508)774-6501/Fax: (508)774-3109

Cincinnati
4350 Glendale-Milford Road,
Suite 110 Cincinnati, OH 45242
Tel: (513)733-8334/Fax: (513)733-8363

Dallas
1501 LBJ Freeway, Suite 160, MS109
Dallas, TX 75234
Tel: (214)241-2597/Fax: (214)247-2436

Los Angeles
750 The City Drive S, #120
Orange, CA 92668-4940
Tel: (714)937-6333/Fax: (714)937-6366

Philadelphia

180 Sheree Blvd.,
Suite 3800, Exton, PA 19341
Tel: (215)524-1897/Fax: (215)524-5631

San Francisco
20045 Stevens Creek Blvd. Suite 1B,
Cupertino CA95014
Tel: (408)255-9231/Fax: (408)996-3854

OCEANIA & ASIA

AUSTRALIA
OMRON ELECTRONICS PTY. LTD.

Unit 3A, 13 Rodborough Rd., Frenchs Forest, NSW 2086

Tel: (02)975-1511/Fax: (02)975-1518

HONG KONG
OMRON ELECTRONICS ASIA LTD.
Unit 1510-12, Silvercord Tower 1
30, Canton Road, Tsimshatsui, Kowloon
Tel: 3753827/Fax: 3751475/TIx: 41092 OMRON HX

INDONESIA

P.T. INTERPANCA WIRA DINAMIKA

JI. Pinangsia Timur No. 48

Jakarta 11110 Indonesia

Tel: 6900601/Fax: 6499081/TIx: 42951-IA

JAPAN

OMRON Corporation

FA Division H.Q.

13F Gotenyama Mori Bldg.

4-7-35, Kitashinagawa, Shinagawa-ku,
Tokyo 140 Japan

Tel: (03)5488-3189/Fax: (03)5488-3271

CHINA

OMRON CONTROL SYSTEM (CHINA) CO., LTD.
5/F Chang Fu Gong Office Bldg.,

A-26 Jian Guo Men Wai Da Jie, Beijing

Tel: 513-0674/Fax: 513-9236

KOREA

OMRON KOREA CO., LTD.

Room No. 802, New Seoul Bldg., #618-3 Sin Sa-Dong,
Kang Nam-Gu Seoul

Tel: 82-2-512-0871/Fax: 82-2-511-9279

MALAYSIA

OMRON ELECTRONICS SALES AND SERVICE (M)
SDN BHD

103 Jalan SS25/2, Jaya Mewah,

47301 Pataling Jaya Selangor

Tel: (03)7037323/Fax: (03)7036618

NEW ZEALAND

OMRON ELECTRONICS LTD.

65 Boston Road, Private Bag,
Symonds Street, Auckland

Tel: 09-358-4400/Fax: 09-358-4411

PAKISTAN

KARIKO
7, Scotch Corner, Upper Mall Lahore-3
Tel: 42-875805/Fax: 42-322787/TIx: 44679 CTOLH PK

PHILIPPINES

P.I. ELECTRICAL SUPPLY CO., INC.
682-684 Rizal Avenue Sta. Cruz, Manila
Tel: 49-86-20/Tlx: 63299 PIELSU PN

SINGAPORE

OMRON SINGAPORE (PTE.)LTD.
5 Little Road #08-01, Cemtex Industrial Bldg, 1953
Tel: 2830006/Fax: 2850682/TIx: RS23403

TAIWAN

OMRON TAIWAN ELECTRONICS INC.

MAIN OFFICE

6F. Home Young Bldg, No. 363, Fu-Shing N. Rd.
Taipei, Taiwan, R.O.C.

Tel: 2-716-3745/Fax: 2-712-6712

THAILAND

OMRON-TRISAK CO., LTD.

248 Rajchadapisek Rd. Huay Kwang
Bangkok 10310

Tel: 274-0081/Fax: 274-0432
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OMRON Sales Offices (Continued)

EUROPE

AUSTRIA
OMRON ELECTRONICS GES.M.B.H.
Altmannsdorferstrasse 142, A-1230 Vienna
Tel: 43-222-80190/Fax: 43-222-8044846
TIx: 134832

BELGIUM
OMRON ELECTERONICS N.V./S.A.
Stationsstraat 24, B-1702 Groot-Bijgaarden
Tel: (02)4662480/Fax: (02)4660687/TIx: 62150

DENMARK
OMRON ELECTRONICS A/S
Odinsvej 15
DK-2600 Glostrup
Tel: 45-43440011/Fax: 45-43440211

FINLAND
OMRON ELECTRONICS OY
Metsanpojankuja 5
SF-02130 ESPOO
Tel: 358-0-460511/Fax: 358-0-460136

FRANCE
OMRON ELECTRONICS S.a.r.l.
BP33, 19, rue du Bois Galon,
94121 Fontenay-sous-Bois Cédex, Paris
Tel: (1)48761212/Fax: (1)48760930/TIx: 264931

GREECE

KALAMARAKIS & SAPOUNAS, S.A.

10, Grigoriou Kydonion Street, GR-111 44 Athens

Tel: (01)2235511.12/Fax: (01)2027500

TIx: 216736
ITALY

OMRON ELECTRONICS S.r.l.

Viale Certosa 49, 20149 Milano

Tel: (02)32681/Fax: (02)325154
NETHERLANDS

OMRON ELECTRONICS B.V.

Jan Rebelstraat 4, NL-1069 CB, Amsterdam-Osdorp

Tel: (020)6196363/Fax: (020)6198292
NORWAY

OMRON ELECTRONICS NORWAY A/S

P.O. Box 109 Bryn, N-0611

Oslo 6 Norway

Tel: 47(2)65 75 00/Fax: 47(2)65 83 00
PORTUGAL

OMRON ELECTRONICS LDA.

Edificio OMRON

Rua de Sao Tome, Lote 131

2685 SACAVEM

Tel: 351-941-7599/Fax: 351-941-7899
SPAIN

OMRON ELECTRONICS S.A.

c/Arturo Soria 95, E-28027 Madrid

Tel: (91)4070211/Fax: (91)4071454
SWEDEN

OMRON ELECTRONICS A.B.

Vallgatan 9, S-17166 Solna Sweden

Tel: (46)8-6551800/Fax: (46)8-6551960
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SWITZERLAND

OMRON ELECTRONICS AG
Gewerbestrasse 7, 6330 Cham
Tel: (042)416441/Fax: (042)416445

U.K.

OMRON ELECTRONICS LTD.
1 Apsley Way, Staples Corner, London NW2 7HF
Tel: (81)4504646/Fax: (81)4503186

GERMANY

OMRON ELECTRONICS G.m.b.H.
Oberrather Strasse, 6, D-4000 Diisseldorf 30
Tel: (0211)96580/Fax: (0211)9658107/TIx: 8581890

MIDDLE EAST & AFRICA

BAHRAIN

EBRAHIM AL-SHAKAR & SONS
P.O Box 5344, Manama 304
Tel: 255472/Fax: 277894/TIx: 8588 ESSCO-BN

KENYA

SWITCHGEAR & CONTROLS, LTD.
P.O. Box 42503, Nairobi
Tel: 540381/Fax: 544788/TIx: 25522 SWITCH GR

KUWAIT

AMMAR & PARTNERS ELECTRICAL CO
P.O. Box 1871, 13019 Safat
Tel: 4830122/Fax: 4841818/TIx: 44486 APPECO

MOROCCO

MEST COMPOSANTS ELECTRONIQUES
4, Rue De Provins, Casablanca 05
Tel: 302824/Fax: 301490/TIx: 26902 MEST M

SAUDI ARABIA

TAYSEER AL SHEIKH CORPORATION

Prince Majed Street, P.O. Box 19865, Jeddah 21445
Tel: 2-6717285/Fax: 2-6721910

Tix: 606292 TAYSCO SJ

TUNISIA

AXAFRICE
10, Avenue H. Bourguiba, 1001 Tunis
Tel: 1-255304/Fax: 1-343527

TURKEY

OMRON ELECTRONICS LTD.

Acibadem Caddesi, Palmiye Sokak 12,
81020 Kadikoy, Istanbul

Tel: (90)1-326-2980/Fax: (90)1-326-2979

U.A.E.

DEIRA GENERAL MARKETING
P.O. Box 11370, Dubai
Tel: (4)624111/Fax: 625629/TIx: 48557 DEGAM EM



Revision History

SYSMAC C-series PCs
Programming Instructions and
Programming Console Operations

Reference Manual

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W184-E1-1A

I

Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the
previous version.

Revision code Date Revised content
1 September 1990 | Original production
1A January 1993 Page 2: The applicable PCs list for Buzzer ON/OFF, I/O Table Transfer, and

NET LINK Table Transfer has been corrected.

Page 22: C200H has been deleted from the applicable PCs list for Function
Code 60.

Pages 39, 41, 53, and 56: CPU11 has been clarified to C200H-CPU11-E for
DOUBLE COMPARE, COLUMN-TO-WORD, WORD-TO-COLUMN, NET-
WORK WRITE, and NETWORK RECEIVE.
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