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RESTRICTIONS ON USE

This product has been designed, developed and manufactured for general-purpose
application in machinery and equipment. Accordingly, when used in the applications
outlined below, special care should be taken to implement a fail-safe and/or redundant
design concept as well as a periodic maintenance program.
« Safety devices for plant worker protection
« Start/stop control devices for transportation and material handling machines
 Aeronautical/aerospace machines
« Control devices for nuclear reactors
Never use this product in applications where human safety may be put at risk.

REQUEST

Make sure that this Instruction Manual is handed over to the user before
the product is used.

Copying or duplicating this Instruction Manual in part or in whole is for-
bidden. The information and specifications in this Instruction Manual are
subject to change without notice.

Considerable effort has been made to ensure that this Instruction
Manual is free from inaccuracies and omissions.

If you should find any inaccuracies or omissions, please contact
Yamatake Corporation.

In no event is Yamatake Corporation liable to anyone for any indirect,
special or consequential damages as a result of using this product.

©1994 Yamatake Corporation ALL RIGHTS RESERVED

The MX200 Super Machine Controller, MX100 Machine Controller, MX50 Board
Machine Controller, MX30 One-Board Machine Controller, MX20 Compact-
Board Machine Controller, ST100/220 Smart Terminal, ASCIlI Adapter, Remote
I/0 and POP Adapter are all registered trademark of Yamatake Corporation.







The Role of This Manual

This user's manual describes instruction words programming procedures for the MX200 Super Machine
Controller, the MX100 Machine Controller, the MX50 Board Machine Controller, the MX30 One-board
Machine controller and the MX20 Compact-board Machine controller. '

These procedures are the same for the whole MX series, the MX200, MX100, MX50, MX30 and MX20.
All the manuals that accompany the MX200 Super Machine Controller are listed below and followed by
a brief outline.

MX SERIES

Programming Instruction Words

Specifications and Installation CP-UM-1604E
This manual is for first-time users of the MX200 Super Machine Controller, hardware
designers in charge of integrating it in control panels and maintenance personnel.
This manual is an introduction to the MX200 controller and the line of products that can
be used with it. It details procedures for installing and wiring, maintenance inspections,
troubleshooting and hardware specifications.

Basic Programming CP-UM-1562E
This manual contains the basics of program writing and programming techniques and
provides information on the register and memory structure of the MX200, MX100, MX50,

MX30, and MX20.

Personal Computer Loader CP-UM-1602E
This manual is required reading for those who write programs for the MX200 Super
Machine Controller.
This manual comes with a loader software package supplied on floppy disks, The loader
software package supports the MX200, MX100, MX50,MX30 and MX20 and runs on a PC-
9801 series personal computer. The manual describes how to create an "execution system
disk" and how to operate the loader.
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Configuration of the User's Manual

338330 el

This user’s manual consists of five chapters, in which the respective items are described as shown

below.
Chapter 1 TYPES OF MX SERIES INSTRUCTIONS
This chapter describes the type of instruction words that are provided.
Chapter 2 RANGE OF USABLE DEVICES
This chapter gives the area of devices that can be used with the MX200,
MX 100, MX50, MX30 and MX20 controllers.
Chapter 3 LIST OF INSTRUCTION WORDS
This chapter describes the meaning of terms used in chapters 4 and 5.
Chapter 4 LIST OF INSTRUCTION WORDS FOR THE MX SERIRS
This chapter provides the symbols and meaning of each instruction word,
the devices that can be used with them and their execution conditions.
Chapter 5 DESCRIPTION OF INSTRUCTION WORDS

Ladder circuit examples, descriptions and notes for each instruction word
are provided.
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Chapter 1 TYPES OF MX SERIES INSTRUCTIONS

The types of instructions used by the MX series are listed in the table below.

Instructions Description FUN NO
Basic instruction One-bit instruction for "a" and "b" contacts, c_>utput coils, timer and
counter
Compare instruction ;g:acgg‘:‘ra’:‘t instruction used to compare word data and double-word
Transfer instruction | instruction for data transfer, distribution and extraction 00to 08
BCD arithmetic Arithmetic operation instruction for BCD data 101019
instruction
' Semi-basic instruction Instruction for pulse output, hold output, inversion and 20to0 28
Applica- application timer and counter
tion Branch instruction Instruction for circuit connections such as master control and jump 30to 44
instruc- -
. Conversion ; i
tions | instruction Instruction for BCD, BIN and other conversions 501059
Shift instruction Instruction for bit shifts in data 60 to 66
BIN arithmetic Instruction for arithmetic operations of BCD data 70t0 79
instruction
Logical operation ; ; i
instruction Instruction for logic data operations 801083
Special instruction Timer and counter data read and write operations and 1/ O refresh 90t0 99
Register bit proc- ; ; ieacin bit i
ess?ng instruction Instruction for processing word devices in bit increments 100to 108
Expanded transfer Instructions for writing data tables and performing word 1/ 0 module 110t0 117
instruction operations
. ASCil communication | Instruction for starting continuous readAwrite operations and 120t0 122
Ex- instruction defining communication nodes
panded Character string proc-| Instruction for character string transfer, compare, concatenation and 130t0 138
applica-| essing instruction extraction
tion 1 Character string proc-| |nstruction for converting and retrieving character strings 14010 148
instruc- | essing instruction
tions | Expandedauxiliary | |nstruction for reading internal flags and operation error data 15010 151
instruction
Expanded special Instruction for calculating SUM 160
instruction .
Library instruction Instruction for starting the library 180

* The expanded instructions can be used only by the MX200 and MX50 controller.
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Chapter 2 RANGE OF USABLE DEVICES

The following pages lists usable devices.
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Chapter 2. RANGE OF USABLE DEVICES

Area Name of area Controller model | Number of points Address range
External Input relay MX200 320 X000 to X19F
relays MX100 160 X000 to X09F

MX50. 320 X000 to X19F
256 X000 to X15F
MX30 64 X000 to XO3F
MX20 12 X000 to X00B
Input link for OP link MX200 160 X200 to X29F
MX100 160 X200 to X29F
MX50 160 X200 to X29F
Input relay for remote 1/Q MX30 160 X200 to X29F
Output relay MX200 320 Y000 to Y19F
MX100 160 Y000 to YOOF
MX50 320 Y000 to Y19F
256 Y000 to Y15F
MX30 64 Y000 to YO3F
MX20 12 Y000 to YOOB
Qutput relay for remote /O MX200 160 Y200 to Y29F
' MX100 160 Y200 to Y29F
MX50 160 Y200 to Y29F
Qutput relay for OP link MX30 160 Y200 to Y29F
Internal Auxiliary relay MX200 1440 MO00 to M8SF
relays MX100 800 MOOO to M4SF
MX50 1440 MO0O00 to M89F
MX30 800 MOO0O0 to M49F
MX20 800 MOO0O0 to M49F
Latched relay MX200 800 L00O0 to L49F
MX100 800 LOOO to L49F
MX50 800 L0O0O0 to L49F
MX30 800 LO0O to L49F
MX20 800 LOOO to L49F
Special relay MX200 160 M200 to M99F
o MX100 160 | M900 to MO4F, M98 to MO9F
MX50 160 M900 to MagF
MX30 160."| MO0 to MS4F, M980 to MOSF
MX20 160 | M90O0 to M94F, M980 to Me9F
Timer/counter MX200 256 T/C000 to T/C255
MX100 200 T/C000 to T/C198
MX50 256 T/CO000 to T/C255
MX30 200 T/C000 to T/C199
MX20 200 T/C000 to T/C199
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Chapter 2. RANGE OF USABLE DEVICES

Description

Assigns DI modules.

in case of without high speed counter model.

in case of with high speed counter model.(X160 to X19F applied to HSC)

Assigns D! modules.

Assigns OP /O, ST series devices.

Assigns remote CBL inputs.

Assigns DO modules.

In case of without high speed counter model.

In case of with high speed counter model.(Y160 to Y19F applied to HSC)

Assigns DO modules.

Assigns OP I/O, ST and other devices.

Assigns remote CBL outputs.

Area for strong bit data which is cleared when the power is turned off.

Battery backed up area for strong bit data.

Indicates alarm and error conditions.

Indicates when the time and counter reaches a set value.
The set value is shown when the time and counter are used with the WTCR and RTCS instructions, while the
current value is shown when they are used with the WTCA and RTCA instructions.
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Chapter 2. RANGE OF USABLE DEVICES

Area Name of area Controller model | Number of points Address range
Resisters Input resister MX200 20W R0500 to R0519
MX100 20W R0500 to R0519
MX50 20W R0O500 to R0519
12W R0508 to R0518
MX30 — -
MX20 - -
Output resister MX200 20W R0600 to R0619
MX100 20W R0600 to R0619
MX50 20W RO600 to R0619
12W R0608 to R0619
MX30 - -
MX20 - -
Data resister MX200 4500W |R0000 to R0499, R1000 to R4999
MX100 500 R0000 to R0499
MX50 4500W ]R0000 to R0499, R1000 to R4999
MX30 500 R0O000 to R0499
MX20 500 R000OC to R0499
Link resister MX200 4000W P000O to P3999
MX100 - -
MX50 4000W P000O to P3999
MX30 - —
MX20 — -
Special resister MX200 100W R0900 to R0O999
MX100 40W R0900 to R0939
MX50 100W R0900 to R0998
MX30 40W R0900 to R0939
MX20 40W R0900 to R0939
Data table MX200 9000 #0000 to #9998
MX100 6000 #0000 to #5999
MX50 9000 #0000 to #9998
MX30 6000 #0000 to #5999
MX20 6000 #0000 to #5999
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Chapter 2. RANGE OF USABLE DEVICES

Description

Assigns special function modules.

In case of without high speed counter model.

In case of with high speed counter model.(R0500 to R0507 applied to HSC)

Assigns special function modules.

In case of without high speed counter model.

In case of with high speed counter model.(R0600 to R0607 applied to HSC)

Assigns special function modules.

Battery backed up area for storing word data.
(R0B00 to R0619 on the MX30 and MX20 can be used as a data resister)

Data resister for CBL communications.

Stores all types of setting data.

Area for string word data.

This area is stored in the program memory of MX100, MX30, MX20 and connot be overwritten when the program is

executed.




Chapter 3 LIST OF INSTRUCTION WORDS

@® Category : Instruction category

@ FUN No. : The number assigned to each instruction

@ InstructionWord : Instruction mnemonic

@ Symbol : Symbol used for each instruction

® Description : Indicates the process performed by the instruction

® Sand D indicate 16-bit data (depends on the bit count, see 7. below).

® (S+1,8)and (D + 1, D) indicate 32-bit data (depends on the bit count, see 7. below).
In the case of 32-bit data, S + 1 and D + 1 are high-order 16-bit data and S and D are
low-order 16-bit data.

S+1 S

High-order | Low-order

For example, when S is R0000, then (S + 1, S) indicate R0001 and R0000,as shown
below.

| RO001 I R0O00O I

©® Register (device specifications)
Z : I/0relay
S : Source of operation
D : Destination of operation
n : Constant
@ Bitcount : Indicates the bit count of the above registers.
Usable devices : The symbol "O" in the column of the following devices indicates that they
' can store the given instruction in the above registers.
: Inputrelay
: Outputrelay
: Auxiliary relay
: Hold relay
Special M : Special relay
T/C : Timer/Counter

FZ < X

R ' : Dataregister
P : Linkregister
InputR - : Inputregister

OutputR : Outputregister
Special R : Special register R

Special P : Special register P (for CBL communication specifications)
# : BCD specifications or hexadecimal constants
K : Decimal constants
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Chapter 3.LIST OF INSTRUCTION WORDS

3-2

Flags : "O"indicates that a flags can be modified by an instruction.
900-C : Carry flag(M900)
901-0V : Overflow flag(M901)
902-U : Underflow flag(M902)
90E : Operation error flag(M90E)

Execution conditions : indicates the condition of the execution of each instruction.
Always executed: Executed regardless of input

Input ON : Executed in each scan during input ON
Input OFF : Executed in each scan during input OFF
Rise : Executed in a single scan when the input is changed from OFF to ON.
Fall : Executed in a single scan when the input is changed from ON to OFF.
Pulse setting :  "O"indicates that the execution condition can be set to rise.
Indirect specification : "O" indicates that indirect specification is possible.
Byte count : Indicates the byte count of each instruction.
See page , :  Reference to pages where further information is provided.

Handling of word or multi-word data
Data which can be handled as words or multi-words are indicated as

X*%0, Y**0, M**0 or L**0.
Line logic : Indicates logic conditions at arbitrary points in the ladder program.
[ Example )
000 @
x000 | X000 : ON
}'———‘l a : Line logic ON

_l




Cha pter 4 ListoF INSTRUCTION WORDS FOR THE MX SERIRS

A list of instruction words is given on the following pages.
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

List of iVIX series instruction words

Cate- Instruction Argu-Bit

gory FUN word Symbol Description mentjount

- | D — Starts contact "a" operation z 1

4
- | LDNOT HA]—’—— Starts contact "b" operation z 1

- | AND — Series contact "a” connection z 1
z .
- | ANDNOT —— Series contact "b" connection z 1
- | OR IZI-—] Parallel contact "a” connection z 1
IBasic
inst-
ruc-
kions| = | ORNOT Parallel contact "b" connection z 1
- | ANB Inter-block series connection
- | ORB : Inter-block parallel connection
- | out Output of operation result z 1
On delay Input —[ z 1
- | TMR — __.| timer fo) : [
L operation et zSet:value n Eg%g;:)tc n
>t oo
— cNTzn ——I mput I JTU ULz |
- | enT Additon ~ 1 23 n
|———J OutputZ
. counter P (h=1%09999) | N
Compare S1 16
Com-| _ | symbols Hs1 2 b
pare (18 types) s2 | 16
inst-
ruc- Double-word S1 32
: compare
[flons| - symbols =1S1 D S2—
(18 types) s2 | 32




Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device

Flags

Spe-
cial

RIP| R

Input

put

Out-

clal

Spe- [Spe-

cial

900

901

902

90E

condi- [fica-

ov

U

tions jtion

Indi-

Execu- |Pulse
tion |speci-|"¢¢t

speci
ica-
tion

Byte

count|Page

See

Always|

execu-
ted

Always|

execu-
ted

Always|

execu-
ted

5-5

Always|

execu-
ted

Always!

execu- |
ted

Always

execu-
ted

Always|

execu-
ted

Always!

execu-
ted

5-10

Always

execu-
ted

5-12

Always

execu-
ted

5-14

Rise
count -
input

5-16

010

Always|

execu-
ted

Always|’

execu-
ted

1

5-20
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

ICate- Instruction L Argu-jBit
gory FUN word Symbol Description mentkount
F-00 , S 16
_Moves 16-bit data
00 | mov —Mov s H o) .
F-01 ) s1 | 16
Moves 16-bit data block
01 | BMOV —[BMov_ $1,52:0 (51) 1o (52)->(D) to 52 1 xn
D xn
F-02 | Exchanges 16-bit data D1 ] 16
02 | XCH —W:H D1,D2 H (D1)¢—>(D2) 2 | 16
F-03 Moves 4-bit data S 4
03 | M4BT ~mer s0 H (5)(0)
D 4
Trans}—
fer
. F-04 Moves 8-bit data s 8
inst-| 04 | BT ~{mesr s:p H
ruc- (S)_)(D) D 8
tions
S 16
E-05 Distributes 16-bit data (D2: offset)
05 | bmPX —JoMpx  s:D1 2Dy H (S)(D1 + (52) D1 | 16
: D2 16
F-06 ) s1 | 16
Extracts 16-bit data (S2: offset)
06 | MPX —{ MPX Sq£Dp:D I— (51 +(52))=>(D) $2 16
D 16
F-07 : , S | 16
Transfers 16-bit data batches (copy)
07 | pcpy —| DCPY  S:D1,Dp J— $)(D1) 0 (02) p1 | 16
D2 16
. F-08 Moves strobed data to destination D n
08 STB —l STB n:s , D '— star’tlng froa’: Z?IOchgeg) n-th byte. S 16
D 9
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device : Flags Execu-|Pulse Ir;ccii-
N > r
Spe- input/Out: [spe- [spe- 900 [ 901 [ 902 [ S0 [{on, [#hecHspeci PVe et
vimlL Cla\‘lll RIP]| g pu’;c Cl?il CIaPJ #Ikl clov] u tions ftion I:g:
Ol10|0|0 ojo|jCc (oo OO0 Input
Ot O| 7 |522
O|O0|0O]|0 OO0 O ON
0|00 Q|00 |0 Input
Ol010 ol010 10 on O| O] 9 |5-24
01010 010 O
01010 O o O Input
' O| O 7 |5-26
O|0|0 OO0 O ON
O1010 O|o|0 O Input
ol - 7 |5-27
OO0 0|0 @) ON
O|10]|0 Oo|0I0 |O Input
- Ol - 7 |5-28
O|0]|0 Ol0o O ON
OJ|0JO ollel Ko ke 0|0 Input
Q1010 010 O O Ol -~ | 9 |529
ololo olo 0 ON
Ol0]0O O|l0]O 0O Input ,
oiolo Ol O 10 OON Ol - | 9 |s30
ol el e OlO 10
0|00 Ol0]O O Q|10 Input
01010 0O]10 O on Ol - 9 | 531
O|010 0|0 O
O
olo10 Ol101O0 10O Rise - - 9 |5-32
O
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate-] Instruction . Argu-| Bit
gory FUN word Symbol Descriptipn mentlcount
- St 16
F-10 BCD addition
10 | BCD+ —BCD+  S1+5,=D H (1) (S2}-+(D) s2 | 16
D 16
S1 16
E-11 BCD Subtraction
11 | BeD- —Eco- $1-82=D J— (51— (62)5(0) s2 | 16
D 16
S1 16
. F-12 BCD multiplication
*
12 | BCD —| BCD* 31.52=DJ— (1 (S2)o>(D) s2 | 186
. D 32
S1 16
F-13 BCD division
13 | BCD/ —{BCD/  $1/S2 D J— (5175 (62)-5(D) s2 | 16
BCD D 32
rith )
'ran;ﬁc F-14 ! Addition of 1 to BCD data o
14 BCDI
inst- g (D) + 1-5(D)
ruc-
tions F-15 .
Subtraction of 1 from BCD data .
15 | BCDD —|7BCDD D J— (D) = 1=>(D) D | 16
F-16 . s1 | 32
Double-word BCD addition
16 DBC = 2
* —[oBc+ S1+5p7D (514 1.51)+(52+1.52)>(D+1,0) |2t
o D 32
S1 32
F-17 Double-word BCD subtraction
17 DBC- - ~So= 2 2
DBC- _ S1-52=D (51+1.51)-(52+ 152D +1,0) 2212
D 32
' s1 | 32
F-18 Double-word BCD multiplication
18 DBC* = 2
DBC* $1*S2=D l— (51 +1,51)x(S2+1,52)>(D +1,D) > 32
D 64
F-19 Double-word BCD division s1] 32
19 | bBU/ —oBc/  s1/SpD (514151)+(52+1.52)>D+1,0) |52 | 32
D 64




Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu- [Pulse :’;ﬂ'
ti i-et Iayte [s
spe-| 7 input{Out-5pe- Spe- 900 | 901 [ 902 | 90€ . fice [Pec S etbage
YIMILImIC|RIP]IR [RIR]| P c (ov]u tions [tion ;=
OO0 Q|00 {0 Input
1010 0101010 O O |1 O| 9 |534
ON
0|00 0|0 O
Ol|0|0O O|0|1 0 |10 Input
01010 |10l 0 10 Ol NO) : Ol O] 9 |535
ololo olo O ON
O|O|0O Qo1 O |0 Input
olol0o ol1fol Kol Ke) O Ol -1 9 |536
ololo olo 0 ON
O|0|0O OQl1010]0O Input
olo10 ollclEoN e O ol - 9 |5-37
ololo olo O ON
Input
00|00 o0 O O ®) Ol -| 5 |538
ON
Input
o|O0|0O o0 O OlO O\l - 5 |5-39
ON
O10|0 O|0]1 010 Input
1010 ol lel Kol Ko @) O O -] 13 540
ololo olo 0 ON
Ol1O0|0 Q010 |0 Input
ololo olclolo Ci{0 Ol -] 13|54
ololo olo 0 ON
O10|0 Ol 0O |10 input
01 IO} O] ololo O O Ol -1 13|54
ololo 0lo O ON
OO0 Q|00 |0 Input
Ol010 clojolo OON Ol -1 13]|546
Q100 OO0 O
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate-! Instruction L Argu Bit
gory FUN word Symbol Description ment kount
F-20 Rise pulse Rise pulse
20 | PLS?T —| PLST Z Input: z 1
z: _I1
F-21 Fall pulse Fall puise
21 | PLF} —pLFy 7 mput: I {7 | 1
z I
F-22 L
22 | INV INV ON ——> OFF -1 -
QFF_ ———> ON
F-23
23 | SET —-ISET z Contact set z 1
Semi-
[basic
inst- F-24 D 1
ruc-| 24 | RST RST D Device reset
tions 16
F-25 Accumulation t 12 13
25 | stm _| e put :
STM z n §<—n =t1+12 +t3—->f
5 Timer output;_| —
F-26 ' Addition/subtraction counter
I Directional input 1:addition. Zz 1
26 | UDC ubc Z.n Directional input 0:subtraction
— 1 (n: 4 digits) n
F-27 Double-word counter 7
27 | DCNT —beNT  Z m counter T 23 n
— output: (n:8digitsd [
F-28 Double-word addition/subtraction
. N counter = z 1
28 | pubpc —|DUDC 2 n Directional input 1:addition.
K Directional input 0:subtraction
_______T (n: 8 digits)
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu- [Pulse :,:‘g,ic'
2 E [tion [speci- . |Byte [See
SPT' T Input g“,:' 312?' Z'ig?' 500 1 901 1902 | 90F N condi- [fica- ;iﬁc"count page
cia u A . -
M IKI{R|P] R R R p cC |ovi| u tions [tion tion
Rise - - 5 |5-48
Fall - - 5 |5-49
Input
- - 2 |5-50
ON
input -
O See| - | 5 |5-51
ON note1
Input S-
ee | - 5 |5-52
© ©10 © ON note1l
O Alwayst
e | | -] 7 |54
cuted
O Rise
(count| - - 7 |5-56
input)
O Rise
(count| - - 9 |5-58
input)
O Rise
(count] - - 9 |5-60
input),

Note 1 Only with MX200




Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate- Instruction o Argu-{Bit
gory FUN word Symbol Description “|mentcount
F-30 #
Starts master 1 H
MCn
30 | MC _l MC n l— control - out- | "
: put
OFF
E-31 _ # Releases — MCRn
31 | MCR MCR__n I_ master control (n=0to7) | "
F-32 # Jumps‘to
32 | JmpP IMP n }_ specified JPE | HHIMPn n
Jump — JPE
F-33 destination of n
2 | r_nH | :
number {n=0t099)
IBranch
instruc
tions . . . .
34 | LPS LP Stores LPS input line logic temporarily
A —
LRD
35 | LRD GF——( )— Reads line logic stored in LPS.
LPP
36 | LPP (FI —( )— Clears line logic stored in LPS.
F-40
40 | END —{ END J—— Ends program.
F-41
‘ Jumps to the beginning of the program
41 | RBP —{ RBP I— unconditionally.
- Goesto the Program execution
-42 subroutine
a2 | caLL —caL n H with the, AHcALLn n
number "n".
F-43 Starts the LRBP i
43 SBR subroutine s n
SBR n l— program. L 1sBRn —i:
. Sub.
rou-
F-44 Ends the une
aa | et drer o | wheuine | R :
(n=0t099)
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu- [pulse [I"9-

. ; |rect .
) tion [speci- . |Byte [See
Spe-| 1 Input|Qut-|Spe-|Spe- 900 | 901 | 902 | 90F | . [fica- [P |count|page

cial put |cial |[cial : : fica-
MIC|IRIPIR Rl RIP #1K]| c{ovi U tions [tion tion

Input
O - - 5 |5-62
OFF

Always

O exe- -1 - 5 |5-64
cuted

Input
O ol - 5 |5-66
ON

Always|

O exe- - - 5 |5-69
cuted

Always

exa- - - 2 5-70
cuted

Alwaysl

exe- - - 2 5-72
cuted

Always]
exe- - - 2 |573
cuted

Always]

exe- - - 2 {574
cuted

Always}

exe- - - 2 5-75
cuted

Input
O ‘ ol - 5 |5-76
ON

Alway!

O exe- - - 5 |5-77
cuted

Alwaysj

ol exe- -1 -1 5 [578
cuted

4-11




Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate- Instruction o Argu-|Bit
ory | FUN word Symbol Description mentlcount
F-50 BCD conversion ) 16
50 | —BCD —>BCD  S:D l— (S) (D)
BIN{0 to 9999) D |18
F-51 BIN conversion S | 16
51 | —BIN SBIN S:D J— ) 5(D)
BCD(0 to 9999) D |18
F-52 BIT conversion
52 CPL D 16
AT M (D) %D)
{s) (D) V1 isset s 4
F-53 : Decode 00 01000
53 | 416 4516 $:D H — &=
<.—> e D 16
Con- 4 bits(BIN) 16 bits
ver- Fo5a (S) JAddressof1 (D) s | 16
. Encode
sion| 54 | 1654 6od  SD I_ 000001 ... |Encode ™
inst- - ~— D 4
ruc- 16 bits 4 bits(BIN)
tion F-55 (§) 7sEG coanLon_;___I s | a
55 | 7SEG 7SEG  S:D
- - pam—— R
4 bits(BIN) 7 bits
F-56 (S) Compare (matching: 1)(T) s | 16
56 | Tcwmp TCMP  S?T:D J— - - ;;”(D) i;f T
i - L] ITS
16 bits == == D 16
F-57 BCD conversion S 32
57 | —DBC SDBC  S:D |— (§+1,5) ————— (D+1.D)
BIN(O to 99999999) D |32
F-58 BIN conversion S | 32
58 | —DBI —| —DBl  S:D }— {$+1,8) ———— (D+1.D)
BCD(0 to 99999999) D |32
Converts 4-digit hexadecimal data
F-59 ) to ASCll code data S 16
9. | onsc qoasc so | o—— [ ©
- D 32
16 bits (D+1)
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu-|Pulse Ir:g'i:-
Spe- Out-{Spe- [Spe- .| 900 | 901 | 902 | 90E Elond‘_ tPeHlspeci- Byte [See
ciaMI /-E rlp Ingut pu};c ci?{l ci:;l #1xlclTovl u M It I;g?; count{page
C|O|0O 0|00 |0 Input '
O ol - 7 |579
O|0]|0 o110 O ON
O|0]|0 o000 |0 input
O Of - 7 |5-80
Ol0]|0 O|0 O ON
Input
0|00 Ol0o O ol - 5 |5-81
ON
O|0]|0 O|0]l0 |0 Input
ol - 7 |5-82
O10]|0 0|0 0] oN
00|10 O|0| 0O |0 Input
O O - 7 |584
O|0]l0O O|0 O ON
OO0 O|0o[0O |0 Input
Ol - 7 | 5-86
O|0|0 O|0 O ON
o] 1ol o] ClO]J]O O {0 input
o] ]e) o] [e) O Ol - | 9 |588
ololo olo o OoN
O{0|0 OjojO |0 nput
O Ol - 7 ]5-90
Ol|0j|0o O|0 O ON
O|0}0 O|0jO |0 input
O Ol - 7 | 591
Oj0oJ0o O|0 O ON
o010 Ol ] NON KON NOR NON IOX [0) Input
Ol - 7 | 592
Oo|0|0 OO0 O ON
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

ICate- Instruction L Argu-|Bit
gory| FUN word Symbol Description ment lcount
BIR FS—SU - |_| DIR:1(to left) DIR:0(to right) D1 16
R D4, D,
60 SR CLK a‘ T DATA DATA
DATA Carry , Carry| D2 | 16
RST cLk1-bit shift at CLK rise
F-61 upiml] n
61 | srL —si.  nD.D, M [T efyshitted D1 | 16
n
(ny=1,4,8,16) D2 | 16
n
f-62 o LTI T=TTTTHo Goyr
y
62 | SFR ~|SFR__ mDyD, [TTTL--TTTTH,Rightshifted D1 | 16
Y ' n
Shift o (n=1,4,8,16) D2 16
inst-
ruc F-63
RL .
tions| &3 C —IRLc n:Dy, D, l— 16
16
F-64
64 | RRC —|RRC n:D;, D, |— 16
16
F-65
65 | RL —|RL n:D,, D, I—- 16
16
F-66 Rotated withoutl p
shifting right
66 | RR _{ RR n:D;, Dy I_ (n=14.8,16) p1 | 16
D2 | 16
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu-|Pulse '”f:_it'
tion [speci-| <", [Byte [See
soe o[ T Toofoufiprbpe] T [200 (S0 500 208 o e e
MmI|IC|RIP]|R Rl RIP|#|K| clov]u tions  [tion tion
O|0 O Rise
@) (clock - - 7 5-94
O|0 O input)
Q . Input
0] () O O Of -1 9 |59
ON
o0 O
Q Input
OO O O Of -] 9 598
ON
ol0 O
o Input
0|0 @] O Ol - | 9 [5100
ON
ol10 O
O input '
o] [¢) @) O Ol -1 9 |5-102
ON
ol10 @)
O Input
(o] [©) @) @) O - | 9 |5104
ON
01 1O) )
o Input
|0 o ' O Of - | 9 [5108
ON
o110 O

4-15




Chapter 4.UIST OF INSTRUCTION WORDS FOR THE MX SERIRS

iCate- Instruction . Argu-|Bit
gory| FUN word Symbol Description ment |count
F-70 S1 16
70 | BIN+ BIN+  S;+S,=D J—- (s1)+(s2)-D 52 | 16
D |16
F-71 st | 16
71 | BIN- BIN—-  S;-S,=D |— ($1) - (52)->(D) s2 | 16
D | 16
F-72 , s1 | 16
72 | BIN*® —| BIN*  $;*S,=D |— (1) x(52)—(D) s2 | 16
D |32
E-73 S1 16
73 | BV e sys,=p (51) + (52)->{D) s2 | 16
BIN D 32
prithy F-74
etiq 74 | BINI BIN D (D) + 1-(D) D | 16
inst- 4|_
ruc-
tions F-75
75 | BIND —l?HVD D |— (D) -1->(D) D | 16
F-76 S1 | 32
76 | DBl+ DBl + $,+5,=D l— (S1+1,51)+(S2+1,52)—(D +1,D) s2 | 32
D_| 32
E-77 $1 | 32
77 | DBI- —l DBI-  5,-5;=D J" ($1+1,51)-(52+1,52)—(D +1,D) s2 | 32
D |32
=18 (S1+1.51)x(52 +1,52) 21 1 32
: +1,51)%x(52 +1,52)—>
DBI*  §$,*S,=D
78 | D8I 12 J_ (D+3,0+2,D+1,0) 52 | 32
D | 64
F-79 (S1+1,51)+(52+1,52)> s1 | 32
79 | DBV —I DB/ S4/5,=D l— Quotient(D + 1,D) s2 | 32
remainder(D + 3,D +2) o | 6a
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu-|Pulse ‘r:(cj'ic-
; Spe- Jspe-Is 900 | 907 | 902 | 90E [ton[speci . Byte |See
| BR[| R o e e Tov [ | o o i fomf
tion

O|0]0O OlO|l OO Input

0O|10]|0 O|0|O |0 O o OO 9 |5108

01010 010 O

010]|0 0|00 |0 Input

0J]0]|0 0|00 10 O o O| O 9 |5110

01010 010 O

ololo ololo o] nput

OO0 OJOI O O on Ol - | 9 |5112

01010 ol0 O

01010 Ol|0| O |0 Input

O|0|0O O{0| 0O |0 OON Ol -1 9 |514

01010 ol0 O
Input

Ol10|0 o|0 O O Ol -1 5 |511¢]
ON - :
Input

Ol10]|0 OR1® O O Ot - 5 {5-117
ON

el [e][e) Ol0]|O |0 Input _

OO0 Ol O 10O O on Ol - | 13 |5-118

Ol010 010 @)

Q|00 O|0|O |0 Input

O|0]|0O Olj0l0O |0 O on O} -1 135119

ol010 010 @)

0)10|0 Oj0|lO |0 Input

Oj0 |0 Q|01 O 10O on Ol - | 13 |5-120

01010 Q10 O

O10]|0 Ol0O1O {0 Input

OO0 OJOl O 10 OON Ol - | 13 |5121

01010 010 O
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate- . .
| Argu-|Bit
gory| FUN nsxgigon Symbol Description m’f,:‘t cc')unt
F-80 S1 16
80 | WAND el (s A\ (52)-(D) 52 | 16
D 16
iLogi- F-81 S1 ] 16
cal
81 WOR WOR s, s, =D : SNV (52)-(D) s2 | 16
ope- _| 1 I 2 4|— v
rat- D 16
ion F-82 S1 16
inst- | 82 | WXOR WXOR S:AS,=D (S1) 7 (52)—>(D) s2 | 16
- _| 1AS; J_ s
ions D 16
F-83 S1 | 16
83 | WxnRr ~WxNR  sits,=D (S1)FF (52)(D) s2 | 16
D 16
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu-Pulse 'r:ﬂ'

el o T oot ber] T PR oo e boec con |
vIimlc[®clr|Plr PRIGIPF | #]|K]| cov|u fons_tion[Hice-
OlO0|0 OlolO |0 e]lle Input
Q100 O|01 0 |0 010 on OO 9 |5122
olol0o 0Ol0o @]
OO0 O|0]l O |O O|O Input
0|00 O|0{0O |0 (o] [©) : o O ‘O 9 |5-123}
ololo 010 @)
o] [e]]e) O|0O|O |0 O{0O Input
O|0I0 OO0 |10 010 o O| O 9 |5124
Olo10 ol0 @)
OjO{0O O|0O|O|O 0|0 Input
Ol10|[0O Q{0 O |0 0] [®) oN Ol -1 9 |s125
Ol10|0 010 @)
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Chapter 4 UIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate- Instruction _ Argu-(Bit
loory| FUN word Symbol Description ment lcountl
F-90 S 16
90| WTCS -i WTCS S: D Writes timer and counter settings.
D 16
F-91 S |18
91| RTCS —lﬁcs S: D Reads timer and counter settings.
D 16
F-92 S |16
92| WTCA —I WTCA S: D AH Writes current timer and counter value.
D 16
F-93 S 16
93| RTCA —I RTCA S: D J—I Reads current timer and counter value.
Spe- D 16
cial
Jope- F-94
rat-| 94| STOP STOP Stops program operation.
ion
finst-
rue- F-95 Watchdog timer setting
fions| 95( WDT -1 WDT n ?—I . n
n x 100msec(n = 1 to 20)
F-96
. Input refresh
X Ro50010)
F-97 Input ,output refresh
(X, R0500 to, Y, RO600 to)
» F-40 Data tabl Data table
DTBL ata table
98 T "n" word settings L n
Note 2 n=1to 6000 16 bits—
— ( ) 16 bits I
Data table $9 $1
F-99 Data 1 0
99| RTBL ~rBL sq,80:0 H table e [ ] | 52 | 52
2 read S‘lE
s2L b D D
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu- |Pulse Irz‘:'ic-
tion  [speci- . |Byte [See
=r npufoufspe-spe 900 ] 501 [ 502 [ 90 [ 100 ibee iﬁ;"'cﬁntpage
YIMILEMICIRIPIR FRI'RTP clov]u tronstlontion
01010 [ORICA NON NG Input
O O -1 7 |5128
ON
Input
Ol -1 7 [5127
0|0 O ON
O Input
O O -] 7 [5-128
ON
input
Ol - | 7 [5-129
0100 o0 O ON
Input
- - 2 [5-130
ON
Input
- - 5 [5-131)
ON
Input
Ol - 2 [5-132
ON
Input
O - 2 |5-133
ON
Always
execu-| -~ - 5 |5-134
ted
01010 O|010O0 |0 lnpﬁt
0100 O|0[ O |O O Ol -1 9 [5136
ON
0l10|0 010 O

Note 2 Only with MX100/30
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate- instruction . Argu-|Bit
gory| FUN word Symbol Description ment |count
o ” ' H n ” S1 16
St.n Starts contact "a" operation on bit "n
100 | RLD
| in register S1. n
St " " H H " L S1 16
S1.n arts contact "b" operationonbit "n
101 | RLDN HF— in register S1. N
S1.n Series contact "a" connection of bit $1.116
102 | RAND
—— "n" in register S1. n
Regi- S1.n Series contact "b™ connection of bit $1116
103 | RADN 3
ster —H— "n" in register $1. n
bit
pro- .
cess- S1.n Parallel contact "a" connection of bit $1] 16
ing | 104 | ROR e
n” in register S1. n
inst-
ruc-
tion 105 | RORN Si.n Parallel contact "b" connection of bit 51116
"n” in register S1. n
. S1.n Outputs result of bit operation of bit $1 |16
108 | ROUT ——O—l "n" in register S1. N
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device

Flags

EXGCU-

Spe-
cial

Input
RIP| R

Out-
put

Spe-
cial

Spe-
cial

900

901

902

90E

tion
condi-

ov

u

tions

Pulse

fica-
tion

speci-

indi-

: [rect
speci-

fica-
tion

Byte

count

See
page

0|0} 0O

Always;

execu-
ted

5-138

execu-
ted

Always]

5-139

execu-
ted

Always|

5-140

execu-
ted

Always}

5-141

execu-
ted

Alwaysi

5-142

execu-
ted

Always]

5-143;

execu-
ted

Always|

5-144
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate- Instruction . Argu-{Bit
gory| FUN word Symbol Description ment |count

Data | ¢1 | 4¢

F-110 Writes 16-bit data device table
110 | WTBL = |‘{ (blocks) to datatable sifzz] 52 | 16
52 n 16
Expa-
hded
krans
Fer
nst-
Fuc-
kions
F-115 A | 16
115 | RSIN —| RSIN AnD I— Reads inputdata no. "n" inslot A. n | 16
D 16
F-118 A | 16
116 | RSOT _I RSOT AnD |_. Reads output data no. "n" in slot A. n 16
' D | 16
F-117 A | 16
117 | WsSOT —l WSOT ADNS I— Writes input data no. "n" inslot A. n 16
S 16
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execut/Pulse Irr;ccii-
Spe- Out-|Spe- [spe- 900 | 901 [ 902 | 90E [1O0 .. fsPeci| o [Byte [See
M Ci%/.? c|r e '"ﬁm p%t cgj c&j #|K|clov|u S fica- [count(Page
tion
ololo]o ojolo 0O |0 Input
o[O0]|O]|O Ool0o|lO0 OO0 OON OO | 9 5146
olfel o] [e] ololojolOo[OIlO
olo ololo]o olo Input
o110 olojo {0 ol0 OON OO | 9 5148
010 Q10 O
olo ololo|o 0|0 input
0]0 0|00 |0 0l0 OON Ol O| 9 |5150
010 o010 @)
Ol0]010 {010 0O 010 Input
Of0]0]|0 01010 |0 10 OON Ol O | 9 |s152
Ql0]01]0 Olo10 |0 ol0
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

ICate- Instruction L Argu-Bit
gory FUN word Symbol Description me-nticount
F-120 Sets node addresses, number of retries | A | 16
ASCI| 120 | SNOD SNOD ART. and time-out values for ASCH R
kom communications. T
muni A 16
Fati- F-121 Starts continuous word read ASCI|
pn [ 121 ?XRS SXRS  AWD communications. w_| 16
nst- D 16
Fuc- A |16
Fions F-122 Starts continuous word write ASCI
122 | sxws SXWS  AWD o w | 16
communications.
D 16
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu-pulse [M9F-
tion [speci-"®t IByte [see
Spe-| ¢ input|Out-[Spe- {Spe- 900 | 901 | 902 | 90 | '~ i lfica- [sPeCH page
cal | | r1lp put |cial {cial # 1K tions ltion [fica- [cOUNt
M R RIR]P cjloviu tion
OJj0]1 O |10 O Input
Q10 @) O}l -1 9 |5154
ON
O
0|00 10 010 Input
O|0] O {0 Q|0 O OO | 9 [5158
ON
O .
Q|01 O 10O OO0 Input
O|o]O O 0|0 @) OO 9 (5158
ON
O N
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate Instruction e Argu |Bit
ory 9 Fun word Symbol Description ment lcount
F-130 S |16
130 | SCPY —-I SCPY SD l— Copies character string data. .
D 1
F-131 . $1 16
131 | SCAT —| SCAT  S1$2 |— Concatenates character string data. < | e
F-132 $1.1716
132 | SCMP —l SCMP  S1S2 '— Compares character string data. 2 | 16
F-133 |31 | 16
Compares the number of characters in
133 | SNCP —'l SNCP  S1S2n I— . S2 | 16
Charal character string data.
er n 16
tring
proce F-134 S 16
I:!IS?:?U 134 | SLEN —I SLEN SD I— Checks length of character string data. e
ctions}
, F-135 > |16
135 | SMID —| SMID SWD I— Extracts character strings. w | 16
D | 16
F-136 S | 16
136 | ATO! _l ATOI sSnD I- Converts ASCIl data to decimal data. n 16
D 16
F-137 S |16
137 | ITOA _-| ITOA  SnD |_ Converts decimal data to ASCIl data. n |18
D 16
F-138 . . S 16
. . Converts decimal data to signed ASCH
138 | ITSA —l ITSA snD I— data. n 16
D 16
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu-putse 9
500 1507 1903 [ 90 [tion . [speci- rect layte [see
zg?' T Ihputg:,;(' Elpa?- ggel' condi- (fica- ;i;zeaa- countjPage
M ICI|R} P R R R P # | K C ov U tions |tion iion
O O Input
O O{O| 7 |5160
O ON
O Input
O | O| 7 |5162
O O ON
O O Input
O OO 7 |5163
O O ON
o o Input
©) O O Ol O] 9 |5-164
ON
ol0 @) o100
O O input
) Ol O] 7 I5166
O ON
O O Input
O @) O OO} 9 [5-168]
ON
)
@) Input
O Oo|O O | Ol 9 {5170
ON
@)
O Input
® o] [e) O O|lO| 9 Is172
ON
@)
O Input
® 010 O O|lO| 9 |5174
ON
@)
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Categ Instruction . Argu [Bit
ory FUN word Symbol Description ment |count
F-140 . s |16
Converts ASCll hexadecimal character
140| ATOB ~AToB S nD H . ) n |
strings to hexadecimals.
D 16
S 16
F-141 Converts hexadecimal data to ASCII
141| BTOA —8T0OA  SnD H : . n |16
hexadecimal character strings.
D | 16
F-142 Converts hexadecimal data to ASCII S | 16
182 CBTA _I CBTA SnbD H hexadecimal character strings and n 16
concatenates such data.
D | 16
Chara
cter ;
ring ]
proce F-144 S1 16
ssing 1 44| SRCH —| SRCH S1 82D H Retrieves character strings. 52 | 16
instru
ctions D 16
F-145 s 16
Extracts and concatenates character
155 cmiD o swo H . Wl
strings.
D 16
F-147 Converts decimal data to ASCII S |16
1473 CITA _l CITA SnD H character strings and concatenates such| n 16
data. D 16
F-148 Converts decimal data to signed ASCII S 16
1588| csa 4 CISA SnbD H character strings and concatenates suchf n 16
data. D 16
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu-|Pulse :";21‘
tion [speci- . |Byte [See
SP?' T Inputgu,f' EP?' iir;?- 200 } 901 | 902 | 90% condi- f'an' Sizu-countpage
cia ut [cia tions [tion -
Slc]r RPR IR 7% c |ov]u tion
O Input
o O o) O|o| 9 |576
ON
O
O Input
O O o OO 9 [5178
ON
@)
O - | Input
O o O O|lo| 9 |57
ON
O
input
ON
O © Input
o O o) O|0O| 9 |58
ON
O
O O Input
o O o) OO 9 [5-182
ON
O
Input
ON
O Input
o O o) O|O| 9 [5184
ON
O
O Input
o O o) O|O]| 9 [5-185
ON
O
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate Instruction L. Argu [Bit

gory| FUN word Symbol Description ment kcountl
F-150

Expa| 190| GFLG -'rG FLG D Reads internal flags. D | 16

nded '

auxil

lary F-151

instr Reads detailed operation error

uctio| 151 | EFLG —EFG D p | 16

ns

information.
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu-(Pulse lr';(cj'ic-
tio i~ . |B See
Spe-| imputlout [Spe- spe- 900 [ 901 [ 802 [ 90E [eon,, RS Hspeci PV Poe
CIRIII clrlel'R puRt uaRI cnapl #lkl clovlu tions [tion I;Coi'
o110 O Input

Ol O | 5 |5-188

ON

(OR1O) O Input
O]l O] 5 |5-188

ON

4-33




Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Categ Instruction ' _ Argu |Bit

ory | FUN word Symbol Description ment |count
F-160 5111

Expa | 160 SUM —-|sum S$1820D H Bitsum coefficient 52 | 16

nded ‘ D | 16

peci

|

instru

ction

434




Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MIX SERIRS

. Indi-
Usable device Flags Ei)éicu- Pulse[rect 1o+ oo

Spe- T |nputOUt- Spe_ SPe' 900 | 901 | 902 | 90E condi- ;PGCI' speCI- count|page
viml el [ el rlp "R [Put [cal [cal c lov] u tions |, [fica-

o RIRIP tion ltion
0|00 0|01 0 |0 Inout

npu

O{0}|0O ool O |0 OpNO-gs-mo
Ol10j|0 Oo|0 O
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Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Cate Instruction s Argu |Bit
ory 91FUN| " word Symbol Description ment lcount

F-180 | n |16
Library] 80| LIB LIB n Al A2 H Executes libraries. A1 | 16
instruc A2 | 16
ion
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4.Chapter 4.LIST OF INSTRUCTION WORDS FOR THE MX SERIRS

Usable device Flags Execu-|Pulse Irr;cci_it-

s v o i 0N
xlylm CII%II clrirpl R qu\:c C'??I CIaPl #1k|l clovl u tions Jtion I:f)an-
O|O[O]|0O O|]O]JO |0 O |0
olo]o]o ololo|o| [o]o o™l o] - |9 |sw
O|0|0|0O Oj0J0 |0 010
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Chapter 5 DESCRIPTION OF INSTRUCTION WORDS

B Guide to description of instruction words

. When indirect
Instruction symbol . . Condition for . . specification is
Name of instruction execution of Type of execution condition enabled.
Instruction category instruction owhen pulse
operation specification
I Function number P is enabled.I
- R )
: : Execution ® Pulse spe- ® Indirect
Tiransfer I*IS'U’U dgtion condmonll input ON cification | © specification O
. ® L@ Number of Shift carry Underflow
Ipstruction | FUNCTION No. Instruction name bytes used Flags M900 - M902 -
Overflow Operation error
i MOV FUN 00 Transfer 7Byte M901 - P MS9OE -
OP link OP link Auxiliary . Input Output
inputX input X OutputY | o tputy M HoldL | SpecialM register | register
s X000 X200 Y000 Y200 M000 L000 M900 R0O500 R0600
10 X190 to X290 to Y190 to Y290 to M890 to 1490 to M970 to R0O519 | to R0O619
_ Y000 Y200 M000 L0000 M900 _ R0O600
D - to Y190 to Y290 to M890 to L490 to M910 to R0619
Ti /i te . . . Special ist Decimal
lmerTj(o:un r" Register R Link register P pecxaR/rPe gister Constant # corisclanr: K
RO000 to R0499 #0000 K-32768
S - R1000 to R4999 - RO300t0R093% | 46 #FFFF toK-32767
RO000 to R0499
B - R1000 to R4999 - - - -
Argument Name of device area

Parameter value
(device specification)

Indicates an instruction that requires a contact  Indication of instruction in ladder (as it is displayed on

as an execution condition. the screen of the personal computer loader).
| F-00
| {1 | wov s : D

@ Function description : Describes the function of an instruction word.

@ Description : Gives detailed description of how an instruction word is to be used.
{NotesO : Provides important additional information.

!..—._._._.—._._._._.. [NOTE] b sy

! The argument area and parameter range given for each instruction is that of MIX200 |
| and MX50. The parameter ranges for the MX100, MX30, and MX20 differ, I
+ see Chapter 2 RANGE OF USABLE DEVICES for details. F
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Chapter5 DESCRIPTION

OF INSTRUCTION WORDS

i Execution |  Always Pulse _ Indirect _
Instruction condition | executed | specification specification
. . . Number of Shift carry Underflow
Instruction FUNCTION No. instruction name bytes used R M900 - M902 -
Flags —
Overflow Operation
Lo 2 bytes - -
LD FUN ad yt M901 error
OP link OP link - : . Input Output
InputX input X OutputY | o touty Auxiliary M Hold L Special M register register
. X000 X200 Y000 Y200 Mo000 LO0O M900 _ _
t0o X19F to X29F to Y19F to Y29F to M89F to L49F to M97F
Timer/counter . - . . . Decimal
T/C Register R Link register P Special register R/P Constant # constant K

z | T/C000 to T/C255

Ladder circuit example

' Z

—

1
| LRI

@ Functiondescription

@ Description

5-2

This instruction reads the status of Z in the line logic and starts a logical
operation.

When Z is X001, the line logic goes ON when input X001 is ON and goes
OFF when X001 is OFF.

|

| LA *

A

The relation between input X001 and line logic A is shown inthe table
below.

Truth table
Z A
010
1 1

The LD instruction is used in the following four cases.
@ At the head of a circuit block

[ X001 Y001 LD X001

I =1 OUT Y001
@ At the head of circuit blocks connected by ANB

001 X002 X003 YQO! LD X001

} Lovwnl AND X003

X004 OR. X004

11
" ANB
OUT Y001

® At the head of circuit blocks connected by ORB

X001 X002 Y001 LD X001
I {} ()—-l AIID\ID §88§
L
X003 X004
AND X004
l | ORB
OUT Y001
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@ In a multi-input instruction

X001 Addition counter 5 oo
B <l z n LD X002
X002 CNT Zn

=1 |
X001 F-25(accumulation timer
LD X001
—] STM z n |_ LD X001
X002 I LD X

F-60(bidirectional shift

X001
[ | LD X001
SR DI , D2 b X002
X002 LD X003
—-Il—-———-J LD X004
X003 SR D1 D2
I
X004
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. Execution Always Pulse Indirect
Instruction condition | executed |specification| = | specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. instruction name bytes used Fiags M900 - M902
Overflow Operation error
L not 2 bytes -
LD NOT FUN oad yt V901 VI9OE
OP link OP link . . Input Output
InputX inputx | OUtPUtY | outputy AuxiliaryM | Hold L Special M | ogister register
7 X000 X200 Y000 Y200 M000 L000 M900 _ _
to X19F to X29F to Y19F to Y29F to M89F to LA9F to M97F
Timer/counter . . . . . Decimal
TIC Register R Link register P Special register R/P Constant # constant K
z | T/€000 to T/C255 - - - - -

Ladder circuit example

| .
A

@ Function description

This instruction inverts Z status, reads line logic and starts a logical NOT
operation.

@ Description

5-4

When Z is X001, the line logic goes OFF when input X001 is ON and goes on
when X001 is OFF.
The line logic status is equivalent to the inversion of the input.

I X001

L
| AT

A
A

The relation between input X001 and line lbgic A is shown in the table
below.

Truth table
Z A

0] 1
110

The LD instruction is used in the following three cases.
@ At the head of a circuit block

[ X001 YQO1 LD NOT X001
m - OUT Y001
@ Atthe head of circuit blocks connected by ANB
| X091 X002 X003 Y001 LDNOT X001
S J.IT——O——| LDNOT X002

D
X004 OR X004
i ANB
OUT Y001

'@ At the head of circuit blocks connected by ORB

X001 X002 Y001 LD NOT X001
AH—| —O— AND X002
LD NOT X00
X003 X004 AND X004
Al 11 ORB
ouT Y001
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Pt : Execution Always Pulse - Indirect _
Basic instruction condition | executed |specification specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - MO02 -
' Overflow Operation error
A 2b - -
AND FUN nd ytes M901 M9OE
OP link OP link o . Input Output
InputX inputX Output Y output Y Auxiliary M Hold L Auxiliary M register register
7 X000 X200 Y000 Y200 MO000 LO0O M900 _ _
to X19F t0 X29F to Y19F to Y29F to MB9F to LA9F to M97F
Timer/counter . . . . . Decimal
TIC Register R Link register P Special register B/P Constant # constant K
z | T/C000 to T/C255 - - - - -

Ladder circuit example

@ Function description
This instruction performs an AND operation between line logic and Z.

@ Description

ONoted

When Z is X001, a logic and operation is performed on line logic status prior
t0 X001 and X001.

X|0|01

A
A

A
B

The relation between line logic A and line logic B, resulting from input
X001, is shown in the table below.

Truth table
AlZ|B
0ojo}oO
0110
17701]60
1 1 1

The number of serial contacts that can be created with LD (NOT) and this

instruction is limited by program capacity only.
However, a total of 177 can be displayed in ladder notation.
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@ Description

ONoted

i ; Execution |  Always Pulse | Indirect
Basic instruction condition | executed |specification specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902
Fl
Overflow Operation error
t -
ANDNOT | FUN And no 2 bytes V901 V9OE
OP link OP link . . Input Output
InputX inputX OutputY | oinuty Auxiliary M Hold L Special M register register
7 X000 X200 Y000 Y200 V000 LO00 M900 - _
to X19F to X29F to Y19F to Y29F to M89F to L49F to M97F
Timer/count . . . . . Decimal
|merT</:gun er Register R Link register P Special register R/P Constant # consscg: K
7 | T/C000 to T/C255 - - - - -
Ladder circuit example
z
___________________ i) @ o v i e = o —
Al
@ Function description :
This instruction performs an AND NOT operation between line logic and Z.

When Z is X001, a logic and not operation is performed on line logic status

prior to X001 and X001.
g
A A
A B

The relation between line logic A and line logic B, resulting from input
X001, is shown in the table below.

Line logic A ON

Line logic B ON I—I l—l

OFF

OFF

OFF—‘J L—l
Input X001 ON _,‘__I

=
i_1:

L

T

Truth table
AlzZ}|B
0j]010
0]11]0
110101
11110

instruction is limited by program capacity only.
However, a total of 177 can be displayed in ladder notation.

The number of serial contacts that can be created with LD (NOT) and this
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PP : Execution Always Pulse Indirect
Basic instruction condition | executed . |specification] ™ | specification |
Number of Shift car derfio
Instruction FUNCTION No. Instruction name bytes u;:d Mgcoao &4 - UnMgroz W -
Flags -
OR FUN or 2 bytes O\:\;rgféciw - OperaMt;%r:Eerror _
OPlink OP link . . Input Output
Input X input X Output Y output Y Auxiliary M Hold L Special M register register
y X000 X200 Y000 Y200 MO000 LO0O M900 - _
to X19F to X29F to Y19F to Y29F to M89F to LA9F to M97F
Timer/counter Register R Link register P Special register R/P Constant # cg:;f"ar?:lK

TIC
7 | T/€000 to T/C255 - -

Ladder circuit example

@ Function description ,
This instruction performs an OR operation between Z status and line logic.

One contact is used for parallel connection.

@ Function description
When Z is X001, line logic B connected to X001 goes on when X001 is on

regardless of whether line logic A is on or not.
When X001 is OFF, line logic B and A are identical.

B
O
X?1

The relation between line logic A and line logic B which depends on input
X001 is shown in the table below.

Truth table
AlZ

—=lO|10
S Yl N Ko
R =]

[ Example ]
X000 X001 Y001 LD X000
mln e
X002
X0 | OUT Y001
ONote No more than 22 OR instructions can be used sequentially in ladder
notation.

5-7
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ici i Execution|  Always Pulse Indirect
Basic instruction condition | executed | specification specification
. , Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902
' Overflow _ | Operationerror | _
ORNOT FUN Ornot 2 bytes V907 VI9OE
OP link OP link - . Input Output
Input X input X OutputY outputY Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LO0O M900 - -
z to X19F to X29F to Y19F to Y29F to M89F to L49F to M97F
Timer/ t . . . . . Decimal
lmerTigun er Register R Link register P Special register R/P Constant # conssclan;? K
z | T/C000 to T/C255 - - - - -

Ladder circuit example

5-8

@ Description

ONoted

@ Function description

This instruction performs an or operation between the inverse value of Z
status and the line logic.

When Z is X001, line logic B connected to X001 becomes identical to line
logic A when X001 is on. When X001 is off, line logic B goes on regardless of
whether line logic A is on or not.

B

v

The relation between line logic A and line logic B which depends on input
X001 is shown in the table below.

Truth table
AlZ]|B
0]l0j|1
o110
1710} 1
1 1 1

No more than 22 OR NOT instructions can be used sequentially in ladder

notation.
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[P : Execution Always Pulse Indirect _
Basic instruction condition | executed |specification | = | specification
Number of Shift carr Underflow
Instruction FUNCTION No. Instruction name bytes u;:d ll\/l900 y - nM902 -
- Flags -
ANB FUN And block 2 bytes O\:\:rgfcl)C;W - Operm;%%error -
OP link OP link - . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
Timer/ t: . . . . . Decimal
m rTc/gun er Register R Link register P Special register R/P Constant # consscla n? K

Ladder circuit example

o ——y

@ Function description

This instruction performs an AND BLOCK operation between logic circuit

blocks.
There are two methods for configuring a circuit using mnemonics.

[ Example ]
X000 11 x002 |1 %004 | Y000 -
2 X
! L 00—
1 | x001 i} x003 {[i X005 |
1 I -t 17 ™ 17T 1
| S S e [ I K — d b - -4
A B c

Description example 2:

Description example 1: r
block contiguous description

block sequential description

LD X000 ___IA LD X000 :IA
OR X001 OR X001
LD X002 ]B LD X002 :IB
OR X003 OR X003

ANB LD X004
LD X004 OR X005 ]C
OR X005 :IC ANB

ANB ANB

OUT Y000 OuUT Y000

ONoted

The only limit to the number of ANB instructions that can be used in
example 1 is program capacity. In example 2 no more than 8 ANB
instructions can be used. K
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' ; Execution | Always Pulse - indirect -
Basic instruction condition | executed |specification specification
. Number of Shift ¢ Underflo
Instruction FUNCTION No. Instruction name b;tes used :\ngoag R4 - Megroz W
Flags -
ORB FUN Or block 2 bytes O‘;\:;f(I)?W - Oper:;lg%réerror
OP link OP link . . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
Timer/counter Register R Link reaister P Special register R/P Decimal
TIC egister ink register pecial register Constant # constant K

Ladder circuit example

@ Function description
: This instruction performs an or operation between two logic circuit blocks.

@ Description

| Ablock Ygoo |
I

o
! B block

Logic blocks A and B can be expressed as shown below.

A Yooy
T \J/ |
B
|.__,

The ORB instruction executes a parallel coupling (OR) of these two blocks.
Since ORB couples two or more circuit blocks, the OR or OR NOT
instructions are used when B contains only one contact.

[Mnemonic description]
LD X000
Ja
AND X002
LD X001 :I B
AND X003
ORB -
OuUT Y000

5-10
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The two methods (see below) can be used for configuring circuits using

mnemonics.
[ Example )
X000 X001 Ygoo I
I i
X002 X003
{ 11
X004 X005
P
Description example 1 Description example 2
LD X000 ] LD Xooo:l
AND X001 ANB X001
LD X002 :l LD X002 :I
AND X003 ANB X003
ORB LD x004:|
LD xoo4:| ANB X005
ANB X005 ORB
ORB ORB
OUT Y000 OUT Y000
ONote The only limit to the number of ORB instructions that can be used in

example 1 is program capacity. In example 2, no more than 8 ORB
instructions can be used.

5-11




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

P ; Execution Always Pulse Indirect
Basic instruction condition | executed specificatio | = | specification ”
Number of Shiftcarry Underflow
Instruction FUNCTION No. Instruction name - -
bytesused |, gs M900 M902
ouT FUN Out 2 bytes Oﬁrgféﬁw -~ OperaMtlgcz)r:E error | _
OP link OP link - . Input Output
InputX input X outputY | oitputy AuxiliaryM | HoldL Special M register register
7 - _ Y000 Y200 M000 LO0O M900 - -
to Y19F to Y29F to M8YF to LA9F to M97F
Ti / . . . . . Decimal
|merT</:8unter Register R Link register P Special register R/P Constant # constlem‘-t’ K
z | 7/€C000 to T/C255 - - - - -
Ladder circuit example
Y4

@ Function description
This instruction outputs line logic status to relay Z.

@ Description
When Z is Y001, Y001 goes on when line logic status goes ON and goes OFF
when line logic status goes OFF.

Yp\O‘l |
\ ]
A .
A OUT Y001
The relation between output Y001 and line logic A is shown below.
Truth table
: YQ00
A 1v000 O OUT Y000
YQ01
0160 OUT Y001
L Y002
OUT Y002
ONotesO ® The number of output stages is not limited by program capacity.

e However, ladder notation limits the use of output stages to 22.An alarm
is output if a relay is used more than once in a program (double coil
alarm: 40).

5-12
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e ; Execution Always Pulse R Indirect -
Basic instruction condition executed |specification specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
. Overflow Operation error
Time 4 bytes - : -
TMR FUN mer vt M901 M9OE
OP link OP link . . Input Output
InputX input X OutputY | ouinuty Auxiliary M Hold L Special M register register
7 - - - - - - - - -
n - - - - - - - - -
Timer/counter Register R Link register P Special register R/P C Decimal
TIC g g p g onstant # constant K
z | T/C000 to T/C255 - - - ) - -
- - _ _ #00.01 _
n 10 #9999
Ladder circuit example
| #
| —| { TMR z n

@ Function description
This instruction turns ON the timer relay when the timer is activated by
the timer input going ON and set value "n" is reached.
When the timer input goes OFF, the timer stops, the current timer value is
reset and the timer output also goes OFF.

@ Description -

X001 Timer input £
l—"“—'——:F'MR T000 9.52 }-——‘

Three types of units (10 ms, 100 ms and 1 s) can be set depending on the
position of the decimal point.

The following operation is performed when the timer input is X001, the
timer is T000 and the timer setting is 9.52 s.

x001—1 —

]

TOOO

\

1
1
i
1
2
1
1
!

Current
value

l«— 952
seconds

5-14
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The timer and counter are shared devices so the same number cannot be
used for both.

Since the timer is the master clock (10 ms, 100 ms, 1 s) in the MX
controllers, the smallest unit of the set value is also a measure of its
deviation. .

For example, if the 10 ms timer is used to set 1.00 s, the deviation is also
10 ms. Likewise, if the 1 s timer is used, the deviationis 1s.

Consequently, when the setting is three digits or more, a timer with 4
digits should be used for higher accuracy (i.e. a 999.0 s timer should be
used for setting 999 s).

The accuracy of timer output varies -0 to +2 scans due to the timing of
the timer input.

Changes made in RUN mode

When the set time is less than or equal to current time, the timer is
triggered, the output is set to ON and the current value and set value
become equal.

Setvalue A

SetvalueB

Timer output ION

Setvalue A changesto setvalue B
An error is generated (error code :30) when the same timer number is
used more than once.
If a jump is made past the timer instruction, the timer is not triggered.
Timer values do not match actual operation after a break.

The current vélue is cleared when the input condition is OFF, modes are
changed and the power is turned OFF.

Timer accuracy can be set to two decimal digits.

5-15




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

HP H Execution . Pulse - Indirect _
Basic instruction condition Rise * specification specification
. . Number of Shift carr Underflow
Instruction [ FUNCTION No. Instruction name bytes used fogs IIVIQ?O y ol 1902 -
Addition counte 4 bytes Overflow - Operation _
CNT FUN ftion counter vt M901 error
OP link OPlink - . Input Output
Auxil M
Input X input X OutputY | ,utputy uxifiary ~ HoldL Special M register register
7 - - - - - - - - -
n - - - - - - - - -
Tlmer.{Fjgunter Register R Link register P Special register R/P Constant # cc?ne;‘:clanr‘\le
z | T/C000 to T/C255 - - - ‘ - -
n - - - - #0001 to #9999 -
Ladder circuit example
Count input [ #
1 { CNT : z n
T 1\ Reset input
1

@ Function description
The counter starts counting when the count input rises (goes from OFF to
ON).When the set value is reached, it is output to the counter relay.
When the reset input is on, the counter is reset to 0 (current value) and the
count output is turned OFF. The counter then stays at 0 until the reset

input goes OFF.
* The counter value is output also at times other than when the count
input rises.

@ Description

i #
X000 Counterinput
2l —owr  coss s 1B 00
X001 Reset input f CNT  CO00
—} # 0005
' LD €000
000 Y000 OUT Y000
13 U .
Z:C000 n=5

The timer operates as shown below when the count input is X000, the
counter is C000, the set value is 5 times and the reset input is X001.

X000
A AooA
1 2 3 4 s
€000 1

L
X001-—-I I___

5-16
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If an output instruction (OUT, MOV, etc.) are input after CNT, a program
error (error code :21) is caused.

LD X000
LD X001
CNT Z
# 0005
OUT Y000 <Program error

The counter does not operate when the counter input is ON. It goes on
when the count input rises.

The current value of the counter is not cleared when the input condition
is OFF, but when the reset input is on.

The timer and counter are shared devices so the same number cannot be
used for both.

A program error (error code :21) is generated when a reset input is not
set. :

The current counter setting is not cleared by mode changes or powering
down.

The reset input is entered using an LD or equivalent instruction (see
below).

X001 X002 Addition counter
(correcd) i} { CNT z n

X001 X003
i

Addition counter
(incorrecd) { AR CNT z n
L ;
The counter goes ON when the current value equals a set value. The
counter output does not go ON when the set value is changed during
counting or the current value is larger than the set value. It goes ON only
when the count input rises. The rising edge of the count output causes

the set value ON the counter to become the current value and an output
is made.

When there is a change from STOP to RUN mode and the counter input is
ON, the counter is incremented by 1.

5-17
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H Execution Always Pulse Indirect
Instruction condition | executed |specification]| | specification | ~
Number of Shift Underfl
Instruction FUNCTION No. Instruction name b;‘gs used ;Vlg‘éf(;ry - nMegro;w -
Flags Overflow Operation error
(18 types) FUN Compare 7 bytes 11901 - VIGOE -
OP link OP link e . Input Output
Input X inputX outputY | gtouty Auxiliary M Hold L Special M register register
1s1 X000 X200 Y000 Y200 M000 LO0O M900 R0500 R0O600
to X190 to X290 to Y190 to Y290 to M890 to L490 to M970 to RO519 to R0619
52 X000 X200 Y000 Y200 MO000 Loo0 M900 R0O500 RO600
t0 X190 t0 X290 to Y190 to Y290 to M890 to L490 to M970 to RO519 to R0619
Timer/counte . . . . . Decimal
rT IC r Register R Link register P Special register R/P Constant # consta n: K
RO000 to R0499 R0O900 to R0999
S1 R1000 to R4999 P000O0 to P3799 R3800 to P3999 #0000 to #FFFF KO to K65535
RO000 to R0O499 R0900 to R0999
$2 R1000 to R4999 P0000 to P3799 P3800 to P3999 #0000 to #FFFF KO to K65535
Ladder circuit example
B 7
|r S1 Compare symbol S2 J——— -------------
$ s1 Compare symbol s2 'j —
-------------- ——{ S1 Compare symbol S2 l——----------—--'
Comparesymboli=. #. <. £. 2. >

@ Function description

@ Description

5-18

This instruction compares the unsigned 16-bit data

of one word data S1 and

S2 When the result of the comparison is true, it equals the value of contact

"a" when on.

There are six possible results of a comparison.

Conducting status ON
=, S1=82 True
#, S1+#82 True
<, S1<82 True
=, S1=82 True
=, S1=82 True
>, S1>82 True
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This instruction is handled in the same way as a normal input relay. The
combination of 6 compare symbols result in 18 types of instructions

LD= AND = OR=
LD# AND=# OR#

Lb< AND< OR<
D= AND= OR=
LD= AND2 ORz2

18 types

LD> AND> OR>

For example, there are three types of = instruction.

S1 = 82 : LD=
OR=
- S1 = 82 - AND =

[ Example ]

® When register RO000 matches the value #9000, an AND operation is
performed on this register and contact X000. The result of the operation
is passed to Y000. '

# | X000 Y0Q0 LD=8: Rooos
—— Roooo=_s000 it AND " X000

ouT Y000

5-19
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i Execution | Always Pulse - Indirect | _
Instruction condition | executed |specification specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name . bytes used Flags M900 - M902 -
Overflow (o] ti
(18types) | FUN Double-word compare 11 bytes ‘;Vlr9 o1 - per:n;%réerror -
OP link OP link 0 . Input Output
Input X input X OutputY | oitouty Auxiliary M Hold L Special M register register
s1 X000 X200 Y000 Y200 M000 LO0O M900 RO500 R0600
to X180 to X280 to Y180 to Y280 to M880 to L480 “to M960 to R0518 to R0O618
$2 X000 . X200 Y000 Y200 M000 LO0O M900 RO500 R0600
to X180 t0 X280 to Y180 to Y280 to M880 to L480 to M960 to R0518 to R0O618
Tlmer_{;gunter Register R Link register P Special register R/P Constant # ccla):ssc::lK
R0O000 to R0498 R0900 to R0O998 #00000000 Ko
51 R1000toRa998 | TO000TOP3798 | pagnotop3998 | to #FFFFFFFF | toK4294967295
R0O000 to R0498 R0900 to R0O998 #00000000 KO
52 R1000toRA998 | TO000t0P3798 | pagoniop3ges | to #FFFFFFFE | toK4294967295
Ladder circuit example
Dw
{ St Compare symbol S2 |—— ''''''''''''
DW
! S1 Compare symbol S2 -
Dw
I S1 Compare symbol S2 J—— --------------
Comparesymbol:=. #. <. =, 2. >

@ Function description
This instruction compares the 32-bit unsigned data of two word data S1 + 1
(high-order), S1 (low-order) and two word data S2 + 1 (high-order) and S2
(low-order). When the result of the comparison is true, it equals the value of
contact "a" when on.

@ Description

5-20

There are six possible results of a comparison.
Conducting status ON
True
True
True
True
True
True

7 7/ 7 s

VIAA H#

7

Y

S1+1,81
S1+1,81
S1+1,81
S1+1,81
S1+1,81
S1+1,81

VIVIAA # 1

S2+1,82
S2+1,82
S2+1,82
S2+1,S2
S2+1,S2
S2+1,82
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This instruction is used in combination with the LD, AND and
ORinstructions. The combination of 6 compare symbols result in 18 types of
instructions

DLD= |DAND= | DOR=
DLD# |DAND# | DOR#
DLD< |DAND< | DOR< | 181yPes

DLD< | DAND= | DOR<
DLD=2 |{DANDz= | DOR=2
DLD> | DAND> | DOR>

[ Example ]

When register R0001 (high-order) and R0000 (low-order) match the value
#12345678, an AND operation is performed on this register and contact
X000. The result of the operation is passed to Y000.

DW # 12 DLD=$1: R0O000

X000 Y00 ;

|——| RO000 = 345678 |—| 0 { anp G0
ouT Y000
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: . Execution Pulse Indirect
Transfer instruction condition | MPUtON  |specification O | specification O
Number of Shift U fl
Instruction FUNCTION No. instruction name b;trzs ﬁ;eod Ilwgcoaor v - nlslegrozow -
Flags -
MOV FUN 00 Data transfer 7 bytes oﬁgéﬁw - Operaw‘lng%nEerror -
OP link OP link . . Input Output
Input X input X OutputY | oitouty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 M000 LOOO M900 RO500 R0600
s to X190 to X290 to Y190 to Y290 to M890 to L490 to M970 to RO519 to R0619
_ _ Y000 Y200 Mo000 LO0O M900 _ R0O600
D to Y190 to Y290 to M890 to L490 to M970 to R0619
Timer/counter . . . . . Decimal
TIC Register R Link register P Special register R/P Constant # con stla n: K
R0O000 to R0O499 R0900 to R0O999 K-32768
s R1000toRA999 | POOCOtOP3799 | pagoqiopageg | #OOOOTOHFFFF | 4o k3767
R0000 to R0O499 R0900 to R0O999
D R1000 to R4999 P0000 to P3799 P3800 to P3999 .
Ladder circuit example
| F-00
I - { mov s : D

@ Function description
This instruction transfers one word data S to destination D.

The value of S is not changed in the operation.

@ Description
A word S starting from X000 is transferred to D from M020 as shown below.

XOOF XOOE X00D X00C X00B XOOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000

s: r0|1|1|1|o|1|o|o|o|1|o|o|1‘|1|ol1j

MO2F MO2E M02D M02C MO2B MO2A M028 M028 M027 M026 M025 M024 M023 M022 M021 M020
D: Fo|1|1|1|o|1|o|o|o|1|o|o|1|1|o|1|

ONoted A timer or a counter cannot be used at the destination of the transfer. Use
the set value write instruction (FUN90) and set value read instruction

(FUN91) of the timer and the counter.
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Chapter5—DESCRIPTION OF INSTRUCTION WORDS

. . Execution Pulse Indirect
Transfer instruction condition | MPUtON | oo itiention | © lspecification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
Overflow Operation error
k transf - -
BMOV FUN 01 Block transfer 9 bytes M901 VI9OE
OP link OP link . \ Input Output
Input X input X OutputY | i touty Auxiliary M Hold L Special M register register
s1 X000 X200 Y000 Y200 M000 LO00 _ RO500 R0O600
t0 X190 10 X290 to Y190 to Y290 to M890 to L490 to R0519 to R0619
s2 X000 X200 Y000 Y200 MO000 LO0O _ R0O500 R0600
to X190 to X290 to Y190 to Y290 to M890 to L490 to R0519 to R0619
_ _ Y000 Y200 MO000 LO00 _ _ R0O600
D to Y190 to Y290 to M890 to L4930 to RO619
Tlmer_{;gunter Register R Link register P Special register R/P Constant # cc?riig:wilK
R0O000 to R0O499
S1 - R1000 to R4999 P0000 to P3799 -
RO000 to R0499
S2 - R1000 to R4999 P0000 to P3799 - - -
R0000 to R0O499
D - R1000 to R4999 P0000 to P3799 - - -
Ladder circuit example
F-01
i1 lemov st , sz : D

@ Function description
This instruction moves S1 and S2 word units to destination D.

@ Description

5-24

When S1 is in R0010, S2 in R013 and D in R015, the following transfer is
performed.

S1

S2

(R0010)
(ROO11)
(RO012)
(RO013)

1234
6789
1357
2468

-_—>0D

———> D+2 (R0017)

———> D+3 (R0O018)

(RO015)

—> D+ 1 (RO016)

1234
6789
1357
2468

(52 -51+1)word

When the device specified as S is the same as that specified as D, the
following process is performed.

P (When the device
—I BMOV RO00O , R0O004 R0O001 numberS$1<
ROCOO| 1 2 ® Ro000| 1 2 device number D)
R0001| 3 4 \@L co0o1 7 2
RO002| 5 6 \@) R0O002| 3 4
RO003| 7 8 * rooo3| 5 6
RO0O4| 9 © \(D‘ R0004| 7 8
ROOOS| * * \ rooos| 9 o




O NotesO

Chapter5 DESCRIPTION OF INSTRUCTION WORDS

R0000 J—-’

F-01
BMOV  R0001 ,  R0005

ROOOO| * * @ RO00O| 1 2
ROOOT| 1 2 /®7 RO00T| 3 4
RO002| 3 4 /@7 RO002| 5 6
RO003| 5 6 /@7 ROO0O3[ 7 8
RO004| 7 8 /@,7 RO004| 9 O
RO005| 9 0 / ROOO5| 9 O -

(When the device number
D <device number $1)

Since the process is performed in the order 1 - 5 shown above, there is no risk
that the data is corrupted.
When D is a contact area, moves are performed in word units. For example,
when D is M000 and a 2-word move is transferred, the data is moved to

MO000 to MOOF and M010 to MO1F.

® S1>S2 a parameter error is generated.
e S1andS2 must belong to the same area.

e A D setting that exceeds the D area causes a parameter errof.

e Use of indirect specification
When $1>S2 or a D setting exceeds the D area, an operation error
(M90E, M90F) is generated.
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: : Execution Pulse Indirect
Transfer instruction condition Input ON specification O specification O
Number of hift 1 U fl
instruction FUNCTION No. Instruction name b;jgs S;ed > ['\ngf)aor v - n:,gwow -
Flags -
XCH FUN 02 Data exchange 7 bytes O‘I’\:;g'fl’w - OperaMtlgcg:Eerror -
OP link OP link - . Input Output
InputX input X OutputY | ,uouty Auxiliary M Hold L Special M register register
_ _ Y000 Y200 MO000 LOOO _ _ RO600
S t0 Y190 10 Y290 to M890 to L490 to R0619
- _ Y000 Y200 M000 L000 _ _ RO600
D t0 Y190 to Y290 to M890 to L490 to R0619
Tnmer_{_c/gunter Register R Link register P Special register R/P Constant # cc?risc::\:IK
R0O000 to R0499
S - R1000 to R4999 P0O000 to P3799 -
‘ RO000 to R0O499
D - R1000 to RA9I99 P000O0 to P3799
Ladder circuit example
| F-02
| — | xcH D1 : D2

@ Functiondescription
This instruction exchanges the content of word data D1 and D2.

@ Description
When D1 starts from M020 and D2 from R0000, the following operation is

performed.

MO2F MO2E M02D M02C MO2B MO2A M02S M028 M027 M026 MO25 M024 M023 M022 M021 M0O20
p: [1JoJ1loJol1[1JoJ1[1]11]oflofol1]

MSB . RO000 L.SB
o2 Jo 11 J1Tof1]1]1 oJol1Jol1[1]o]o]

Execution of XCH instruction

v

MO2F MO2E M0O2D M02C MO2B MO2A M029 M028 M027 M026 M025 M024 M023 M022 M021 M020
o [o]1]1]1]o]1]1[1JoJo[1Jof1l1]ofol]

{Content of D2 before operation)

MSB R0O00O LSB
o [1]Jo]1JoJoJt1J1JoJr[1[1[1]ofJofof1]

(Content of D1 before operation)
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: : Execution Pulse Indirect
Transfer instruction condition Input ON specification O specification| =
Number of Shift carr ‘ fl
Instruction | FUNCTION No. Instruction name b;trzs oyt | IIVI900 A Un:/‘egrozow -
Ha%5T T overflow 0 i
bitt - perationerror | _
M4BT EUN 03 4-bit transfer 7 bytes M901 VI9OE
OP link OP link . . Input Output
inputX input X OutputY | iputy Aquary M Hold L Special M register register
X000 X200 Y000 Y200 M000 L000 _ R0O500 R0O600
to X19C t0 X29C to Y19C t0 Y29C to M89C to L49C to-R0519 to R0O619
_ _ Y000 Y200 000 L000 _ _ RO600
to Y19C to Y29C to M89C 10 1L49C to R0619
Ti / t . . . . . : Decimal
mer;gun e Register R Link register P Special register R/P Constant # con si:“: K
R0O000 to R0O499
- R1000 to R4999 P0000 to P3799 - - -
RO000 to RO499
R1000 to R4999 PO00O0 to P3799 -
Ladder circuit example
F-03
i} | mapT s D

@ Function description
This instruction transfers 4-bit data from S to destination D. When S or D is
arelay area (X, Y, M or L), the transfer data can be specified with its least
significant digit set to 0, 4, 8 or C. When S or D is a register, the low-order 4
bits are transferred and the high-order 12 bits are set to 0.

@ Description

wy

Q

wy

9

i) When S starts from X000 and D from M024, the following operation is

performed.
XO00F XOO0E X00D XO00C XO00B XGCA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000
[>T T« T=T*T=T*]=]*[*{*fof1]0fo0]

I_';I

MO2F MO2E M0O2D MO2C M02B MO2A M029 M028 M027 M026 M025 M024 M023 M022 MO21 M020

[~ [T T+T+T+[=J+JofsJoJof*]*]*]~]

ii) When S starts from X008 and D from R0001, the following operation is
performed.

XOOF X0OE X00D X00C X00B XOO0A X009 X008 X007 X006 X005 X004 X003 X002 X001 X000

[*T*T*T*Jof1JoJo[*T*T*l*l={*]=[~]

MSB

I___I_I

(RO00O)

|—-—‘|'——-—|

LSB

oJoJoJoloJoloJol1{o]o]

lolojololo]
[

Allsetto 0
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. : Execution Pulse Indirect
Transfer instruction condition | MPUtON I ecification | O [specification| ~
S ) . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
: ' Overflow Operation error
-bit transf 7 - -
M8BT FUN 04 8-bit transfer bytes V901 VI9OE
OP link OP link o _ ) Input Qutput
Input X inputX OutputY | o touty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LO00 _ RO500 RO600
s to X198 t0 X298 to Y198 to Y298 to M898 to L498 to R0519 to R0619
_ _ Y000 Y200 M000 LO0O - i RO600.
D to Y198 to Y298 to M898 to L498 to R0O619
i t . . . . . Decimal
Tlmer{rc;)él ner Register R Link register P Special register R/P Constant # cons?tla"r‘mi K
R0000 to R0499
S - R1000 to R4999 PO000 to P3799 - - -
R0O000 to R0O499
D - R1900 tu Rages | PODO0tOP3799 - - -
Ladder circuit example
| F-04
I {1 —{ maeT s : D

@ Function description
This instruction transfers 8-bit data from S to destination D. When S or D is
a relay area (X, Y, M or L), the transfer data can be specified with its least
significant digit set to 0 or 8. When S or D is a register (R), the low-order 8
bits are transferred and the high-order 8 bits are set to 0.

@ Description ; .
i) When S starts from X000 and D from M028, the following operation is
performed.

XOOF XOGE X0OD X0OC XOOB XOOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000
s 1T+ =T+]*[*[-[1JoJofoJoJr1fofo}
L

3
]

v

-
MO2F MO2E M02D M02C MO02B M02A M029 M;ZS M027 M026 M025 M024 M023 M022 M021 MO20

o0 [AJololrlolaJoJo [*T*T*T*T*[*[*[*]

ii) When S starts from X008 and D from R0001, the following operation is

performed.
X00F XOOE XGOD X00C XO0OB XOOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000
s [DJololrJol1JoJo**T*T+[*[*f=[*]
1 J -
| !
v

[ 1
(R0000) LSB

MSB
[0lo]oloJoJoloJo[1]oJo[t1[o[1fo]o]
L———Allsettoo-————'

Q

5-28




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

: : Execution Pulse Indirect
Transfer instruction condition | IMPUtON  |¢pecification O specification| ~
N f Shift [
Instruction FUNCTION No. Instruction name b;ltrgi) le,sr:d . Mgcoaor v - Unlel(;%fzow -
Flags -
DMPX FUN 05 Data distribution . 9 bytes O‘l’\:;g?w - OperaM'c;:(»)r:E error |~
OP link OP link - . Input Output
InputX inputX OutputY | outputy Auxiliary M Hold L Special M register register
s X000 X200 Y000 Y200 M000 LO0O _ RO500 RO600
to X190 to X290 to Y190 to Y290 to M890 to L490 to R0519 to RO619
D1 j j Y000 Y200 M000 LO0O j j R0600
to Y190 to Y290 to M890 to L490 to R0O619
j j Y000 Y200 M000 L000 _ _ R0600
b2 toY190 | toY290 | toM890 | toL490 to R0619
lmerg_jgunter Register R Link register P Special register R/P Constant # cg:sfc';?:lK
R0000 to R0O499 K-32768
S R1000 to RA999 P0O00O to P3799 #0000 to #FFFF to K32767
R0000 to R0499
D1 R1000 to R4999 PO000 to P3799 -
R0O000 to R0O499
D2 R1000toRag999 | P0000toP3799 :
Ladder circuit example
' F-05
l % | ompx s DL & D2

@ Function description

This instruetion stores word data of distribution data S in an address which
is the result of adding the content (BCD value) of offset data D2 to reference
address D1.

(S)=>(D1 +(D2)) Distribution

Reference address
D1

D1+ (D2)

@ Description

ONotesO °

When D1 starts from M00O, the reference address, and the offset data D2
starting from R0O000 is 008, the content of S starting from X000 is
transferred to M080.

S :X000

D1 :MO000

D2 :R000O
(R0000):08 BCD value

Distribution
X000/1001001001001010f —>  MO80 1001001001001010]

When D2 does not contain a BCD value, an operation error (MI90E or
MO90F) is generated and the operation is aborted.

® The D1+ (D2) address must be in the same area as D1. If it exceeds this
area, an operation error (M90E or M90F) is generated and the operation
is aborted. (For example, if D1 is an output address, D1 + (D2) is also an
output address.)

® When D1 is not in a register area, the address/word is 10 so the value
added to D1 is offset (D2) x 10 (address/word).
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i P Execution Pulse indirect
Transfer instruction condition | MPUtON [ specification O specification | ~
. . Number of Shift carry Underflow
Instruction FUNCTION No. instruction name bytes used Flagsk: M900 - M902 -
; o Overflow Operation error
Data extract es -
MPX FEUN 06 ata extraction 9 byt V901 VI9OE O
OP link OP link . . Input Output
Input X inputX outputY | Gutputy Auxiliary M Hold L Special M register register
s1 X000 X200 Y000 Y200 M000 LOGO _ R0O500 R0600
to X190 to X290 to Y190 to Y290 to M890 to L490 to R0519 to R0O619
2 X200 X200 Y000 Y200 M000 LO0O _ R0O500 R0O600
10 X290 t0 X290 to Y190 to Y290 to M890 to L4930 to R0O519 to R0619
- j Y000 Y200 MO00O LO0O _ _ R0600
D to Y190 to Y290 to M890 to L4390 to R0619
Tlmer4§cc>unter Register R Link register P Special register R/P Constant # co:s;:?\:IK
R0000 to R0499 , _ _ )
S1 R1000 to R4999 P0000 to P3799
RO000 to R0O499 :
S2 - R1000 to R4999 P0O00O to P3799 - -
R0O000 to R0499
D - R1000toRag9g | PO000t0P3799 - - -
Ladder circuit example
| E-06
l al | wpx s1 & s2 : D

@ Function description

This instruction stores the address data which is obtained by adding the
content (BCD value) of offset data S2 to reference address S1 at extraction
address D.

@ Description

Reference address S1 Distribution D

$1+(S2)

When S1 starts from M000, the reference address, and offset data S2
starting from MO010 is #008, the content of S starting from X000 is
transferred to D starting from R0060.

< NotesO °
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s1  :MO000

S2  :MO10 |
o R0060 Mosolﬁ1o1o1o1o1o101ﬂ - RQ0601010101010101(M

(52) :08

When the content of $2 is not a BCD value, an operation error (M90E or
M9OF) is generated and the operation is aborted.

The S1+ (S2) address must be in the same area as S1. If it exceeds this
area, an operation error (M90E or M90F) is generated and the operation
is aborted. (For example, if S1 is an output address, S1 + (52) is also an
output address.)

When S1 is not in a register area, the address/word is 10 so the value
added to S1is offset (D2) x 10 (address/word).




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

: : Execution Pulse Indirect .-
Transfer instruction condition | MPUtON | specification| © |specification
N f Shift Underfl
Instruction FUNCTION No. Instruction name b;,‘trzf 5;:(, ,I\,lgi)aor "y - nMc;rozow -
Flags -
DCPY FUN 07 Data batch copy 9 bytes O‘ﬁ;g?w - Oper:;lc;%r;error -
OP link OP link - . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
s X000 X200 Y000 Y200 M000 LO0O i R0O500 R0O600
to X190 to X290 to Y190 10 Y290 to M890 to L490 to R0O519 to R0O619
D1 _ - Y000 Y200 MO000 L000 _ - R0O600
to Y190 to Y290 to M890 to L490 to R0O619
_ _ Y000 Y200 MO000 L00O _ - RO600
D2 to Y190 toY290 | tomsg0 | toL490 toR0619
i . . . . . Decimal
Tumer_{pc/:gunter Register R Link register P Special register R/P Constant # co:sfc::\: K
R0O000 to R0499 _ K-32768
) - R1000 to R4999 P0000 to P3799 #0000 to #FFFF o K32767
R0000 to R0O499
D1 - R1000 to R4999 P0O000 to P3799 - -
R000O to R0499
D2 - R1000 to R4999 P0000 to P3799 - - -
Ladder circuit example
| F-07
| =l | ocpy s D1 , D2

@ Function description
This instruction transfers constants or word data at address S, which stores

the data to be transferred, (from the starting address at D1 to D2) to the
starting address D1 to D2 at the destination.

[

@ Description

ONoted

—
—>

D1| A

D2} A

This indicates that data #1234 at S:R0000 is transferred to D1:R0005 to

D2:R0009.

5(R0000)| 1234 | ——

D1<D2

—> D1 (RO005)
(RO006)
(RO007)
(RO008)

—
—
—>

———> D2 (R0009)

1234

1234

1234

1234

1234
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i i Execution ; Pulse indirect | _
Transfer instruction condition Rise specification specification
. . Instruction Shift carry Underflow
Instruction FUNCTION No. Instruction name name Flags M900 - M902 -
_bit transf Overflow . | Operationerror | _
STB FUN 08 Strobed 8-bit transfer 9 bytes V901 VISOE
OP link OP link - . Input Output
Input X inputX Output Y output Y Auxiliary M Hold L Special M register register
n - - - - - - - - -
s X000 X200 Y000 - Y200 ~ Mo00 L0O00 _ RO500 R0O600
to X190 t0 X290 t0 Y190 to Y290 to M890 to L490 to RO519 to R0619
_ _ Y000 _ _ - _ - _
D to Y090
Ti t . . . . . i
|mer1/-c/gun er Register R Link register P Special register R/P Constant # c g;i'a'?]:'*(
n - - - - #0001 to #0099 -
RO000 to R0O499
) - R1000 to R4999 P000O to P3799
D - - - - - -
Ladder circuit example
l F-08 #
| —1 | st8 n s , D

@ Function description
This instruction outputs data to D as strobed data starting from S to the "n-
th" byte (8-bit units). One data unit is output every 3 scans in the following
order: low-order S bytes, high-order S bytes, low-order S+1 bytes, etc. Data
is output to Y0*0 to Y07 while strobed data is output to Y0+8 at destination
D. Data in Y0+9 to YO+F is not affected.
Special relay (Execution of STB instruction in progress) M940 to M949
corresponding to output Y000 to Y098 goes on when this instruction is
executing. When the input rises, all data up to the "n-th" item is executed
and changes made during execution are ignored. "n" is specified as BCD
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@ Description

ONoted

Chapter5 DESCRIPTION OF INSTRUCTION WORDS

When "n" is 3, S is in R0000 and D in Y090, the following process is
performed. '

F 87 0

S: RO000| 41H 32H The data is output in the following order: S low-order
RO00T| ,oy SEH bytes (32H), S high-order bytes (41H), S + 1 low-order
bytes (5FH), etc.

Scan ! ! ! I ! !
1 I i 1 1 1
A T T R R
I 1 1 ! 1 1
] 1
1 1 1 i 1 1
1 i 1 i ] ]
Input —l N .
P 1 1 1 1 i ;
] 11 : 1 1
Output data (I -
(Y090 to Y097) #132] #:41: I # SF # 20
Sl Iw-o.rder S hlgh-order S1 low- S1 high-
bytes bytes order bytes order bytes

Strobe signal

s [ [T

Changes to instruction input during execution of theinstruction are ignored.
I

M949 -—I

An STB instruction is processed as shown below.
1st scanY0*8«OFF
Y0*0 to YO*7<DATA
2ndscan  Y0*8«ON
3rdscan  Y0*8¢«-OFF
Thus if the content of YO*0 to Y07 is changed using the MOV instruction
after the 1st scan, the data cannot be recovered.
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: P : Execution Pulse Indirect
BCD arithmeticinstruction condition Input ON specification O specification O
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
s Overflow Operation error
BCD addit b -
BCD + FUN 10 CD addition 9 bytes M901 O MOOE
OP link OP link . . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
s1 X000 X200 Y200 MO000 1000 - RO500 R0O600
to X190 to X290 t0 Y290 to M890 to L490 to RO519 to RO619
$2 X000 X200 Y200 MQ00 LO00 _ R0O500 R0600
10 X190 .~ t0 X290 to0 Y290 to M890 to L490 to R0519 to R0O619
- _ Y200 M000 1000 _ _ R0600
D toY290 | toM890 to L490 toR0619
Tmer{;gunter Register R Link register P Special register R/P Constant # CE;S‘;T’:IK
RO000 to R0499
S1 - R1000 to R4999 P0000 to P3799 #0000 to #9999
R0O000 to R0499
S2 - R1000 to R4999 P0O00O to P3799 #0000 to #9999
R0O00O0 to R0499
D - R1000 to R4999 P000O0 to P3799 - - -
Ladder circuit example
l F-10
| {1 { Bep+ s1 + s2 . D

@ Function description

This instruction performs a BCD addition of one word 4-digit BCD data S1
and S2 and passes the result to D.

The content of S1 and S2 are not changed by the operation.

S1 contains the summand and S2 the addend.

@ Description

ONotesO
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When S1 starts from X000, S2 from X210 and D from R0001, the following
operation is performed.

X00F XOOE X00D X00C X00B XOOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000

1 ]o

s [oJoJol1[1]o]o
] ] L

—

[o]1J1Jofolofo]
] 1 i

9

3 0

X21F X21E X21D X21C X21B X21A X210 X218 X217 X216 X215 X214 X213 X212 X211 X210

2 [oJoJoJli]1JoJoJ1JoJo[1[1]oJofolo|
1 R | 1 1 L | L ]
3 5 8
Execution of BCD
+instruction(1930 + 2358 = 4288)
MSB (R0001) LSB
> [o]1]oJoJoJoJ1]oJr1JoJoJoJ1Jofo] o]
1 ] [ 1 L ] L |
2 8 8

® When S1 and S2 digits are not BCD values (0 to 9), an operation error
(M90E and M90F) is generated and the operation is aborted.

® When the result of adding S1 and S2 is 5 digits or larger (exceeding

9999), an overflow flag (M901) is set.
[ Example] ¢4

[s]o]ol1]

« [s[ofolr]—[:] [e]e]o2]

L— The carry (1 in the above example)
is ignored.
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: P P Execution Pulse Indirect
BCD arithmetic instruction condition Input ON specification O specification O
. . Number of Shift carry Underflow
Instruction | FUNCTION No. Instruction name bytes used M900 - M902 O
BCD subtraction 9 bytes Flags Overfiow _ | Operation error o
OP link OP link . . Input Output
InputX input X OutputY outputY Auxiliary M Hold L Special M register register
$1 X000 X200 Y000 Y200 MO000 L000 _ R0O500 RO600
to X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to R0619
2 X000 X200 Y000 Y200 MO000 L000 _ R0O500 RO600.
to X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to RO619
_ _ Y000 Y200 M000 LO0O _ _ R0O600
° 10 Y190 toY290 | toM890 | tolL490 to R0619
Tnmer_{;gunter Register R Link register P _Special register R/P Constant # cc?:sscg:w?clK
R0000 to R0499
S1 R1000 to R4999 P0000 to P3799 #0000 to #9999 -
R0000 to RO499
S2 - R1000 to R4999 P0000 to P3799 - #0000 to #9999 -
R0O000 to RO499
D - R1000 to R4999 P0000 to P3799 - - -
Ladder circuit example
F-11
1 {BcD-  s1 - 82 = D

st: [1]o]ol
1

@ Description

@ Function description

This instruction subtracts (BCD subtraction) S2 from S1 (both one word 4-
digit BCD data) and passes the result to D.
The content of S1 and S2 are not changed by the operation.
S1 contains the minuend and S2 the subtrahend.

When S1 starts from X000, S2 from X210 and D from R0001, the data is
processed as shown below.

X00F XOOE X00D X00C X00B XOOA X008 X008 X007 X006 X005 X004 X003 X062 X001 X000

1{ojo[1]o

lofoJol1]ofo]o]o]
1 1 1 g |

9

2 -

1

0

X21F X21E X21D X21C X21B X21A X219 X218 X217 X216 X215 X214 X213 X212 X211 X210

s2= [ojolol1]lol1flo{1]l1]olololofof1]1]
. | ] L i i ] 1 ]

1 5 8 3
Execution of BCD + instruction(9210 —
1583 =7627)
MSB (RO0O1) v LSB
oo ol 1|11 {of{r[1lofo]o]l1]olo|1{1]1]
1 - ] 1 - I 1 - o - i

O NotesO

® When S1 and SZvdigits are not BCD values (0 to 9), an operation error
(M90E and M90F) is generated and the operation is aborted.

® When the result of subtracting S2 from S1 is a negative value, an
underflow flag (M902) is set. Since the result of D is borrowed, 51 is
assumed to be 10000 and S2 is subtracted from it.

Borrow _
[Example][l] |0|0|0I5| -

St

BT - BET]
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i ici i Execution Pulse Indirect | _
BCD arithmetic instruction Execution | inputON | o ecification O | specification
. . Number of Shiftcarry Underflow
Instruction FUNCTION No. Instruction name bytes used M900 - M902 -
Flags Overfl o ”
BCD* FUN 12 BCD multiplication 9 bytes ‘IIVIe; ofl)w - per'a:nlg%nEerror O
OP link OP link - . Input Output
Input X input X outputY | 4utouty Auxiliary M Hold L Special M register register
$1 X000 X200 Y000 Y200 MO000 LO00 _ R0O500 R0600
t0 X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to R0619
$2 X000 X200 Y000 Y200 MO000 LO0O _ R0O500 R0O600
to X190 to X290 to Y190 t0 Y290 to V890 to L490 to R0O519 to R0619
} j Y000 Y200 M000 LO0O ] ] R0600
D toy180 | tov280 | tom8sso | tol480 to R618
Ti . . . . . Deci
merggunter Register R Link register P Special register R/P Constant # CO:S‘,:('::]:IK
RO000 to RO499
S1 R1000 to R4999 PG000 to P3799 #0000 to #9999
R0O000 to R0O499
S2 R1000 to R4999 P0000 to P3799 #0000 to #9999
R0O000 to R0O498
D - R1000 to R4998 P00O0O to P3798 - - -
Ladder circuit example
| F-12
| —} — Beos s1 . s2 = D
@ Function description
This instruction performs a BCD multiplication of S1 and S2 one word 4-

@ Description
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S1:

S2:

D+1:

ONoted

digit BCD data and passes the high-order 4 digits of the result to D+1 and

the low-order 4 digits to D.
The content of S1 and S2 is not changed by the operation. S1 contains the

multiplicand and S2 the multiplier data.

When S1 starts from X000, S2 from X210 and D from R0001, the data is
processed as shown below.

X00F XOOE X00D X00C X00B XOOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000
F0|1|0|1IOI1I1I0|0|1|1|1|1I0|0|0|
L | L S | 1 | L M |

5 6 7 8
X21F X21E X21D X21C X21B X21A X218 X218 X217 X216 X215 X214 X213 X212 X211 X210

F0I0|0I0|1I0|0|0|0|1I1I1|0|1I1|0J
1 S | 1 1 | S | 1 R |
6

8 7

Execution.of
BCD+instruction(5678+0876 = 04973928)

0

(R0001)
[oJo[+1Jo[1lofol]
L d L

LSB
0 |
_

MSB
[oJol1[1Jrfofolrt
1 ] | |

3 9 2 8
MSB (RO002) LSB
F010|01010|1I0l0|1|0|0l1|0I1|1|1J
1 S | L 1 1 | { ]
0 4 9 7

When $1 and S2 digits are not BCD values (0 t0 9), an operation error (M90E
and M90F) is generated and the operation is aborted.
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; st . Execution Pulse Indirect
BCD arithmetic instruction condition Input ON specification O specification ~
Number of Shift carr, Underflo
Instruction | FUNCTION No. Instruction name b;trgs il o M9C0a0 y | n'vlegr0 k wo|
o o Overflow | _ | Operationerror
BCD/ FUN 13 BCD division 9 bytes M901 MOOE O |
OP link OP link . . Input Output
Input X input X OutputY | ouiouty Auxiliary M Hold L Special M register register
s1 X000 X200 Y000 Y200 Mo000 LO0O _ R0O500 R0O600
to X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to RO619
2 X000 X200 Y000 Y200 M000 LO0O _ R0O500 RO600
to X190 to X290 to Y190 t0 Y290 to M890 to L490 to RO519 to R0O619
_ _ Y000 Y200 MO000 L000 _ R R0600
o toY180 | toY280 | tom880 | tolL4s0 to RO618
Txmer{;gunter Register R Link register P Special register R/P Constant # cgfsi':,‘\i',(
RO000 to RO499
S1 R1000 to R4999 P000O0 to P3799 #0000 to #9999
R0O000 to R0499
S2 R1000 to R4999 P0000 to P3799 #0000 to #9999 -
R0O000 to R0O498
D - R1000 to R4998 PO000 to P3798 - - -
Ladder circuit example
| F-13
I 1 — { sco/ s1 / s2 - D

@ Function description

@ Description

ONotesO

This instruction divides the 4-digit BCD data (1 word is 16 bits) in S1 by
data in S2 and passes the resulting quotient to D and the remainder to D+1.
S1 contains the dividend and S2 contains the divisor.

When S1 starts from X000, S2 from X210 and D from R0000, the following
operation is performed.

X0OF X0OE X0OD X00C X00B XGOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000

s. [oJ1JoJliJolr1]1JoJoJt[1]r1[1]ofojol]
L | 1 1 L | S 1 ]
5 6 7 8
X21F X21E X21D X21C X21B X21A X219 X218 X217 X216 X215 X214 X213 X212 X211 X210
s2: |o|o|o|o|1|o|o|o|o|1|1|1|o|1|1IoJ
| 5 1 1 5 ] l\ - ] [ 5 |
Execution of
BCD/instruction(5678 + 0876 = 0006remainder0422)
MSB (RO000) LSB
> [0JoloJoJoJoJoJloJoJoJoJoJo[t1[1]o]
{(Quotient) ! I L 1 L i 1 ]
0 0 0 6
MSB (R0001) LSB
per:J0JoJoJoJol1]oJoJoJo[1]oJofol1{o0]
(Remainder) | 4 L 7 - 1 . ! L . ]

® When S1 and S2 digits are not BCD values (0 to 9), an operation error
(M90E and M90F) is generated and the operation is aborted.

e When the divisor S2 is 0, an operation error is generated.
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; A ; Execution Pulse indirect _
BCD arithmeticinstruction ection | 'MPUtON | heation| © |specification
. NN . Number of - Shift carry _ Underflow
Instruction FUNCTION No. Instruction name bytes used | M900 M902
BCD increment 5 bytes Hags T overfiow '9) Operation error |~
BCDI FUN 14 M901 MY0E
OP link OP link o ' . Input Output
Input X input X OutputY outputY Auxiliary M HoldL Special M register register
D _ - Y000 Y200 MO000 LO0O _ _ RO600
to Y190 to Y290 to M890 to L490 to R0619
Tlmer_/rigunter Register R Link register P Special register R/P Constant # cc?:ssclar?:lK
RO000 to R0499
D - R1000 to R4999 PO000 to P3799 - - -

Ladder circuit example

T

gl
(WY

O |~

=1

o
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@ Function description
This instruction inecrements 4-digit BCD word data D by one(+1).
@ Description :
' When D is in R0001, the following operation is performed.

MSB R0O0CO1 LSB

> [1]oJoJoJ1JoJol1[1JoJolt1]1]ofol]1]
1 A 1 ] 1 ] 1 (]
8 9

9 9
BCD | instruction(8999 + 1 =9000)

- | [

(D) LSB
o0 [1]oJo]1]JoJoJoJoJoJoJoJloloJojfolo|
1 1 1 | 1 ]

9 0

0 0

ONotesO

® Whenalinein D is not a BCD value (0 to 9), an operation error (MI90E and
M90F) is generated and the operation is aborted.

® When the content of D is 9999 and the result of the operation generates
10000, the overflow flag (M901) is set and the content of D is 0000.
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: . : Execution Pulse Indirect
BCD arithmetic instruction condition Input ON specification & specification B
Number of Shift carr Underflow
Instruction FUNCTION No. Instruction name bytes usr,ed | M900 Y 1- nM9r02 O
Flags -
Overflow Operation error
B 5b -
BCDD FUN 15 CD decrement ytes M901 MOOE O
OP link OP link - . Input Output
inputX input X outputY | iouty Auxiliary M Hold L Special M register register
D - _ Y000 Y200 MO000 LOOO _ RO600
to Y190 to Y290 to M890 to L490 to R0O619
i ; . . . . Decimal
Tlmer1/_<;gunter Register R Link register P Special register R/P Constant # ¢ o:sctm?c K
RO000 to R0O499
D - R1000 to R4999 PO000 to P3799 - - -
Ladder circuit example
| F-156
il {Bcon o

@ Function description
This instruction decrements 4-digit BCD word data D by one(-1).

@ Description

When D is in R0001, the following operation is performed.

MSB R0O0O1 LSB
> [1]JoJoJloJoJoJoJoJoJoJoJololofo]o]
L - 1 i 1 | L - |
8 0 0 4]
BCD D instruction{8000 — 1 =7999)
MSB (D) LSB
o [o]1]a]1]1]JoJol1[1JoJo[1[1]ofol1]
L 1 { ] I | ]
7 9 9 9

& N'otes<>

® When aline in D is not a BCD value (0 to 9), an operation error (VI90E and
M90F) is generated and the operation is aborted.

® When the content of D is 0000 and the result of the operation generates
-0001, the underflow flag (M902) is set and the content of D is 9999.
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i ici i Execution Pulse Indirect _
BBCD arithmetic instruction condition Input ON specification O specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used | M900 - M902 -
Double-word BCD FREST " Overflow Operation error
DBC + FUN 16 addition 13 bytes M901 O MS0E O
OP link OP link . , Input Output
Input X inputX outputY | oueouty Auxiliary M Hold L Special M register register
S1 X000 X200 Y000 Y200 MO000 LO0O _ R0O500 R0O600
to X180 t0 X280 to Y180 to Y280 to M880 to L480 to RO518 to R0618
2 X000 X200 Y000 Y200 MO000 LO0O _ R0O500 RO600
t0 X180 to X280 to Y180 to Y280 to M880 to L480 to RO518 to R0618
[ _ _ Y000 Y200 M000 L000 _ _ RO600
D to Y180 to Y280 to M880 to L480 to R0618
Tnmer_{_c/gunter Register R Link register P Special register R/P Constant # ccl)D:sSc'anr\EIK
R0O000 to RO498 _ #00000000 _
51 R1000 to R4998 P000O to P3798 t0 #99999999
" RO000 to RO498 #00000000
52 - R1000toRaggs | F0000t0P3798 10 #99999999
RO000 to R0O498
D - R1000toRagos | 0000 toP3798 - - }
Ladder circuit example
| F-16
| 1= {oec+ st + s = DH

@ Function description
This instruction adds 8-digit BCD data in two words consisting of S1 + 1
(high-order) and S1 (low-order) to two words consisting of 82 + 1 (high-
order) and S2 (low-order). The resulting 32-bit data string is passed to D+1
(high-order) and D (low-order). The content of S1 + 1, S1,82 + 1and S2 is
not affected by the operation.S1 + 1 and S1 contain the summand and S2 +
1 and S2 contain the addend.

@ Description

When S1 +1 and S1 are 12345678 and S2 + 1 and S2 are 64285293, the
result of the operation which is placed in D becomes as follows.
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MSB LSB
s. [oJ1Jol1JoJ1]1JoJlo[1[1[1[1Jofolol]
1 S | ] — L ) 1 ]
5 6 8
MSB , LSB
s1+1;|o|o|o|1|oIoI1|oIo|o1|1|o|1|oIoJ
1 ] 1 ] L 1 L ]
1 2 4
o0 [o]1]Jo[1]oJo[1]ol1]o0 o1 oo ]1]
1 1 L ] 1 ] [ |
5 2 3
sz+1zﬁl1|1|o|o|1|o|o|o|o1|o|1'|o|o|1|
1 1 L ] i ] 1 }
6 4 i(DBC+) 8
o0 [oJoloJol.1Jolol1]o]H1 1]1]oflofo]1]
[ -} L | 1 1 1 —1
0 9 1
psn:]JoJ1]1]1]oJ1]1lofol1 1JolofJol1]1]
L ] L 1 1 ] 1 |
7 6 3
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O NotesO e WhenS1 + 1,51,52 + 1 and S2 digits are not BCD values (0 to 9), an
operation error (M90E and M90F) is generated and the operation is
aborted. ’

® When the result of addingS1 + 1,51,52 + 1and S2is 9 digits, an
overflow flag (M901) is set.

[ Example] 99999999 + 10000000 = 109999999, D + 1; D: 09999999
The resultis M901: ON.
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i ici i Execution Pulse Indirect -
BCD arithmetic instruction e ton | IMPUtON | oo ecification] O Lspecification
Number of Shift Underfl
Instruction | FUNCTION No. | Instruction name bytes used | AL B il (o
Double-word BCD Fa%s T Overflow Operation error
DBC- FUN 17 subtraction 13 bytes M901 - MOOE O
OP link OP link . . Input Output
InputX input X outputY | ooty Auxiliary M Hold L Special M register register
s1| X000 X200 Y000 Y200 MO000 LO0O _ RO500 R0600
t0 X180 10 X280 o Y180 10 Y280 to M880 to L480 toR0518 | toR0618
sp| X000 X200 Y000 Y200 MO000 LO0O _ RO500 RO600
to X180 to X280 to Y180 to Y280 to M880 to L480 to RO518 to R0O618
] _ Y000 Y200 MO000 L000 j _ RO600
D 0 Y180 toY280 | tom8so to L480 to R0O618
Tlmer_/rc/céu nter Register R Link register P Special register R/P Constant # cr)DnessclaT\:IK
RO000 to R0498 #00000000
$1 R1000toRa99g | F0000toP3798 to #99999999
‘ RO000 to R0498 _ #00000000 _
52 R1000toRageg | FO000toP3798 to #99999999
RO000 to R0498
D - R1000 o R1998 P000O to P3798 - - -
Ladder circuit example
| F-17
| — | — oac- s1 - s2 = D J——-l

@ Function description

This instruction subtracts two word 8-digit BCD data S2 + 1 (high-order)
and S2 (low-order) from S1 + 1 (high-order) and S1 (low-order). The result
(32-bit data) is passed to D +1 (high-order) and D (low-order). The content
of S1 + 1, S1, S2 and S2 + 1 is not affected by the operation.S1 + 1 and S1
contain the minuend and S2 + 1 and S2 the subtrahend.

@ Description

When S1 +1 and S1 are 87654321 and S2 + 1 and S2 are 64285293, the
result of the operation which is placed in D becomes as follows.

MSB LSB
st ﬁl1|o|o|o|o|1|1|o|ol1|o|o|o|o|1j
1 1 L 1 i ] 1 ]
4 3 2 1
MSB LSB
ster:]1]0JoJoJo 11 [1]of1]1 oJo[1]o]1]
] il | L ] 1 1 1 ]
8 7 6 5
s2: fo|1|o|1|o|o|1|o|1|o|o|1|o|o|1|1|
L 5~.J L 3 1 L 9 ] 1 3 ]
sz+1:ro|1|1|o|o|1|o|o|o|o|1|o|1|o|o-|o|
1 1 L S | L ] 1 S T
6 4 i(DBC—) 8
o [1]Jolol1]o 0JoJololo[t1JoJ1]ofolo]
[ . | L ] [l | L 1
9 0 2 8
penJoJo]1]o]o oJ1]1loJo[1[1Jol1l1io]
1 | L | 1 ] ] S |
2 3 3 6
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ONotesO ® When S1 + 1,51, 52 + 1 and S2 digits are not BCD values (0 to 9), an
operation error (M90E and M90F) is generated and the operation is
aborted.

e When the result of subtracting $2 + 1, S2 from S1 + 1 and S1 is a
negative value, an underflow flag (M902) is set. Since the result.in D is
the remainder of 100000000 (S1 + 1 and S1) minusS2 + 1 and S2.

[ Example ]

Borrow S1+1 S1 S2+1 S2 D+1 D
r="
111 [o]o]o[o] [o]o]o]5]—|olo]o]o]| |o[o]o[8]=|9]o]s]e| |o{o]e]7]
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i ici i Execution Pulse indirect | _
BCD arithmetic instruction condition Input ON specification O specification
. Number of hift U fl
instruction | FUNCTION No. Instruction name b;tne]s eed | s ;wgcoa(; vol- ”sgozow -
Double-word BCD FRGST overflow Operation error
DBC+ FUN 18 multiplication 13 bytes M901 - VIOOE O
OP link OP link . . Input Output
nput X input X OutputY output Y Auxiliary M HoldL Special M register register
s1 X000 X200 - Y000 Y200 M000 L000 - R0O500 R0600
to X180 to X280 to Y180 to Y280 to M880 to L480 to R0O518 to R0O618
2 X000 X200 Y000 Y200 MO000 L000 _ RO500 R0600
to X180 to X280 to Y180 to Y280 to M880 to L480 toR0518 to R0618
i ] Y000 Y200 M00O - L000 _ _ RO600
b toY160 | toY260 | tom860 [ tol4e0 to R0616
Ti /s . . . . . i
lmerTc;gunter Register R Link register P Special register R/P Constant # cc?riilanr‘:clK
R0O000 to R0498 R #00000000 _
51 RI000toRages | 0000 toP3798 t0 #99999999
RO000 to R0498 #00000000
52 R1000toRAG98 | FOC00toP3798 t0 #99999999 -
R0000 to R0O496
D - R1000 to R4996 P0000 to P3796 - - -
Ladder circuit example
I F-18
I 1} —] ace s1 . s2 . D

@ Function description
This instruction multiplies 8-digit BCD data in two words consisting of S1
+ 1 (high-order) and S1 (low-order) with two words consisting of 52 + 1
(high-order) and S2 (low-order) . The 8 digit result is passed to D + 3 (high-
order),D + 2,D + 1 and D (low-order). The content of S1 + 1, S1, S2 and 52
+ 1is not affected by the operation.S1 + 1 and S1 contain the multiplicand
and S2 + 1 and S2 the multiplier.

@ Description
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When S1 +1 and S1 are 12345678 and S2 + 1 and S2 are 64285293, the

result of the operation which is placed in D becomes as follows.
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MSB LSB
st: [oJ1Jo[1]oJ1[1Jololr]1]1]afolo]o]
{ ] L ] i 1 L 1

5 6 7 8
MSB LSB
sis:]0]oJo]1]ofJol1JoJoJol1{1lol1]ofo]
1 1 ] | 2 ] L 3 ] | 4 ]
s22 o1 Jol1JoJol1lol1]ofof1]olof1]1]
L i L -1 L 1 { ]

5 2. 9 3
s2+t:J0]1]1]ofJol1]o]ololo[1]o[1]o]o]o]
L ] 1 ] 1 ] i ]

6 4 i(DBC*) 8
0 loJoJt1[1Jol1J1Jolo[1]ol1fo]1]o]o]
i 3 ] L G ] L 5 i L Z ]
pet:[0JOo]1]o]ol1l1l1]o]1]o]l1]olololr1]
L 2 1 [ - ] L 5 ] i ] 1
ps2z]o]1]1]JofJol1JoJoloJ1fol1flo]1]o]1]
1 (] L } 1 1 1 1

6 4 5 5
psJ0]oJoJoJol 1111 JoJol1fofo]1]1]
L 5 I L > ] L 3 (] { 3 ]
ONoted When S1 + 1,51,52 + 1 and S2 digits are not BCD values (0 to 9), an
operation error (MI90E and M90F) is generated and the operation is

aborted.
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i ici i Execution Pulse Indirect _
BCD arithmetic instruction Execution | jnputON | specification| O | specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used s M900 - M902 -
Double-word BCD 9T overflow Operation error
DBC/ FUN 19 division 13 bytes M901 M9OE O
OP link OP link - . Input Output
Input X inputX outputY | guoury |AuxiliaryM Hold L Special M | [ogister register
g| X000 X200 Y000 Y200 MO000 L000 _ RO500 RO600
0 X180 t0 X280 t0 Y180 toY280 | toMm880 1o L480 _toR0518 | toR0618
52| X000 X200 Y000 Y200 MO000 L00O _ RO500 RO600
10 X180 o X280 to Y180 toY280 | toMm880 to L480 toR0518 | toR0618
_ _ Y000 Y200 MO000 L00O _ ] RO600
D t0 Y160 toY260 | toM860 1o L460 to RO616
Tlmer_ﬁgunter Register R Link register P Special register R/P Constant # cg;i;"r“:IK
$1 RO00O to R0498 #00000000
R1000toRAg9s | "0000t0P3798 to #99999999
RO000 to R0498 #00000000
52 R1000toRA998 | 0000t0P3798 t0 #99999999 -
RO00O to R0496
D - R1000 to RA996 P000O to P3796 - - -
Ladder circuit example
| F-19
l — | { bBC/ s1 / s2 = D

@ Function description

@ Description
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This instruction divides t.

he two word 8-digit BCD data in S1 + 1 (high-

- order) and S1 (low-order) by data in §2 + 1 (high-order) and S2 (low-order).
The resulting quotient is passed to D + 1 (high-order) and D (low-order)
while the remainder is passed to D+ 3 (high-order) and D + 2 (low-order).S1
+ 1 and S1 contain the dividend and S2 + 1 and S2 contain the divisor.

When S1 + 1 and S1 is 87654321 and S2 + 1 and S2 are 00012345, the
following operation is performed.
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MSB LSB
s. [o]1]JoJoJoJoJr1]1lolol1foJoJoJo]1]
L ] L S} i i 1 Ml |
4 3 2 1
MSB LSB
s1+1:[1|o|o|o|o|1|1|1|o|1|1|o|o|1|o|1|
L ] L S | L ] L ]
8 7 6 5
52 |o|o|1|o|0|o|1|1|0|1lo|o|o|1|o|1|
L 1 L | 1 ] 1 ]
2 3 4 5
sz+1:ro|o|o|o|o|o|o|o|o|o|o|o|o|o|o|1|
1 S | { A } L ] L ]
0 0 0 1

{ 80

D: ro|1|1|'1|o|o|o|1|o|o|o|o|o|o|o|o|
1 1 L - | L ] 1 - |

Quotient 7 1 0 0
o+1:ro|o|o|o|o|oIoIoIoIoIoIoIoIololoI
1 0 ] 1 0 ] L 0 ] L 0 ]
o+z;ﬁ|1lo|o|1|o|o|o|o|o|1|o|o|o|o|1|
1 d 1 - | L S | | 1

Remainder 4 8 2 1

D+3:|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|
1 1 1 i | { | L ]

0 0 0 0

< NotesO e When S1 + 1,51, 52 + 1 and S2 digits are not BCD values (0 to 9), an
operation error (M90E and M90F) is generated and the operation is
aborted.

® When the divisor $2 is 0, an operation error is generated.
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i-basici i Execution ise * Pulse _ | Indirect _
Semi-basic instruction condition Rise specification specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used M900 - M902 -
: Flags Overflow Operation error
PLS T FUN 20 Rise pulse 5 bytes V901 - MOOE -
OP link OP link . . Input Output
Input X input X Output Y output Y Auxiliary M Hold L Special M register register
- _ Y000 Y200 M000 LO0O - - _
Z to Y19F toY29F | toM89F | tolL49F
i ¢ . - . . : Decimal
Tlmer_ﬁgun er Register R Link register P Special register R/P Constant # co:s?an: K
7 - - - - - -
Ladder circuit example
l F-20
| —| PLST Z

@ Function description
This instruction turns on output Z for one scan when the input rises (goes

from OFF to ON).
* 7 is off when the input is not rising.

X001 F-20
PLSt  M00O

When the input is X001 and output Z is M000, the following operation is
performed.

@ Description

X001 E—

Mo00 I

i
T |
] ]
1scan

ONoteO When the input is on and the system changes from the STOP mode to the
RUN mode, output Z is turned on for the duration of one scan.

5-48




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

: s . Execution Pulse _ Indirect _
Semi-basicinstruction condition Fall * specification specification
N f hift fi
Instruction FUNCTION No. Instruction name b;{:? n?;:d s ;v[gzag 4 - Un:ﬂegz)zow -
- Flags ™G verflow Operation error
PLF | FUN 21 Falling pulse 5 bytes V901 - MOOE -
OP link OP link - . input Output
InputX input X OutputY output Y Auxiliary M Hold L Special M register register
_ j Y000 Y200 MO000 L000 _ j j
toY19F | toY29F to M8SF to L4SF
Timer/counter . . . . . Decimal
TIC Register R Link register P Special register R/P Constant # constant K
Ladder circuit example
F-21
il PLF, Z

@ Function description
This instruction turns on output Z for one scan when the input falls (goes
from ON to OFF).
* 71is off when the input is not falling.

@ Description

ONoted

X001 F-21
PLF} MOOO

When the input is X001 and output Z is M00O, the following operation is
performed.

X001

M000

1scan

When the system goes from the STOP mode to the RUN mode, output Z
stays OFF if the input is OFF. '
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i- ici i Execution Pulse _ Indirect _
Semi-basicinstruction condition | MPUtON | ccification| ~ |specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used M900 - M902 -
inverse line logic 2 bytes Flags Overflow _ | Operationerror | _
INV - |FUN 22 M901 M90E
OP link OP link - . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
Timer/ t o . . . . Decimal
|merT§gun er Register R Link register P Special register R/P Constant # cons“:c;nlj\: K

Ladder circuit example

@ Function description
This instruction inverts the line logic immediately before the instruction.

@ Description

A F-22 B
] INV
Mkl
The relation between line logic A and line logic B is inverted as shown
below.
Line logic A ON(@1) OFF(0)
! i
Line logic B OFF(0) ON(1)
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- P . Execution Pulse Indirect -
Semi-basic instruction EXeCUtion | inputON | oo ecification | O] specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
h Overflow Operation error
5 - -
SET FUN 23 Set bytes M901 VI9OE
OP link OP link - . Input Output
InputX input X OutputY | oiiouty Auxiliary M Hold L Special M register register
D _ _ Y000 Y200 MO000 L000 M900 _ -
to Y19F to Y29F to M89F to LA9F to M97F
Timer/counte . . . . . Decimal
: rT(/:c mer Register R Link register P Special register R/P Constant # co:s?:rﬁ K
D - - - - - -
Ladder circuit example
l F-23
— SET Z

@ Function description ,
This instruction turns ON the specified Z relay when the line logic is ON

@ Description

ONoted

and stays ON even if the line logic is turned OFF after this.

| X0 2
SET

[ 1 M0O0O

When the input is X001 and output Z is M00O, the following operation is

performed.
X001 __I___—l———-l—__—_—l——
input ! ! ! :
! ! ! !
M00O I

output

A SET instruection is terminatéd after execution with an RST (reset) or an

OUT instruction.

Pulse settings cannot be made on the MX100, MX30 and MX20.
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P P : Execution Pulse Indirect
Semi-basic instruction condition | MPUtON | ¢pecification O specification | ~
Number of Shift “Underfl
instruction | FUNCTION No. Instruction name b;trzs Ssred e IIVIQCOa()"y - nMegrOZOW -
i Overflow Operation error
Reset - -
RST FUN 24 eset, 5 bytes M901 VIOOE
OP link OP link . . Input Output
Input X input X Output Y outputY Auxiliary M Hold L. Special M register register
b _ _ Y000 Y200 MO000 LO0O M900 _ R0O600
to Y19F to Y29F to M89F to LA9F to M97F to R0619
Ti / . . . . . Deci
lmerTjgunter Register R Link register P Special register R/P Constant # conessc‘anilK
R0O000 to RO499
D - R1000 toRageg | P0000t0P3799 -
Ladder circuit example
I F-24
I I RST D

@ Function description
This instruction resets the specified device when the line logic is ON.

@ Description

ONoted
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The table below shows the status of the device after the instruction is

executed.
Device D Status
Y, M, L Relay is set to OFF.
R The contentissetto 0.

The reset device remains in reset status even when the line logic is OFF.
The bit device can be turned ON after the execution of an RST instruction
using the SET instruction or the OUT instruction.

Pulse settings cannot be made on the MX100, MX30 and MX20.
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i ied ; Execution Always Pulse - Indirect -
Semi-basic instruction condition executed | specification specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used M900 - M902
¢ Flags ™ Gverflow Operation error
Accumulationtime 7 bytes - -
STM FUN 25 atio r yt M901 MOOE
OP link OP link - . Input Output
Input X input X OutputY | upury |AuxiliaryM Hold L Special M | roqister register
7 - - - - - - - - -
n - - - - - - - - -
Timer/counter Register R Link register P Special register R/P Constant # Decimal
T/C g g g onstan constant K
z | T/C000 to T/C255 - - - - -
} - - . #00.01t0 _
n #9999

Ladder circuit example

Timer input

F-25

=

T

M

z

Reset input

|

=8

'@ Function description

This instruction performs the same operation as the timer instruction
(TMR), but the current value is not cleared, when the timer input is OFF.
When the timer input is turned ON again, an addition operation is

performed.

When the reset input goes ON, the current value of the timer is set to 0 and
the timer is set to OFF.

@ Description

The timer can be set to values between 0.01 seconds to 9999 seconds.
Three types of units (10 ms, 100 ms and 1 s) can be set depending on the
position of the decimal point.

I F-25 #
X000  Timerinput —
il {sTM To00 8.52
X001 Reset input 1\
LA

The following operation is performed when the timer input is X000, the
reset input is X001 and the timer is T000.

X000

(Timer input) —!
]

Set value -

Retained current value .

1711
Set value

D
(T000)

X000
(Resetvalue)
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The timer and counter are shared devices so the same number cannot be
used for both (error code: 30).

If an output instruction (OUT, MOV, etc.) are input after STM, a program
error is caused.

LD X000

LD X001

STM 7000
# 9.52

OUT Y000 ¢ Program error

Since the timer is the master clock (10 ms, 100 ms, 1 s) in the MX
controllers, the smailest unit of the set value is also a measure of its
deviation.

For example, if the 10 ms timer is used to set 1.00 s, the deviation is also
10 ms. Likewise, if the 1 s timer is used, the deviationis 1s.
Consequently, when the setting is three digits or more, a 4-digit timer
should be used for higher accuracy (i.e. a 999.0 s timer should be used for
setting 999 ).

The accuracy of timer output varies -0 to + 2 scans due to the timing of
the timer input.

Changes made in RUN mode

When the set time is less than or equal to current time, the timer is
activated, the output is set to ON and the current value and set value
become equal.

Setvalue A

Setvalue B

Timer output ION

Setvalue A—setvalue B
An error is generated (error code :30) when the same timer number is
used more than once.
If a jump is made past the timer instruction, the timer is not triggered.
Timer values do not match actual operation after a break.

The current value is cleared when the input condition is OFF, modes are
changed and the power is turned OFF.

Timer accuracy can be set to two decimal digits.

The deviation of the timer value is the sum of the number of times the
timer input has been turned ON.
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e e ; Execution . Pulse Indirect
Semi-basic instruction condition Rise specification specification
. . - Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used M900 M902
Up-d t 7b Flags Overflow Operation error
- e e
uDc FUN 26 p-down counter ytes M901 MOOE
OP link OP link . . input Output
Input X input X OoutputY | ieouty Auxiliary M | HoldL Special M register register
7 - - - - - - - - -
n - - - - - - - -
Timer/counter Register R Link register P Special register R/P Constant # Decimal
T/IC 9 9 P 9 onstant constantK
z | T/C000 to T/C255 - - - - -
n - - - - #0000 to #9999 -
Ladder circuit example
DIR F-26 #
—  unc z n ]
CLK RST
il
11
1A

@ Function description
This instruction causes the current value of the counter specified as Z to be

incremented by 1 or decremented by 1 when the directional input (DIR) and
clock (CLK) pulses rise (goes from OFF to ON).

@ Description
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1/0 Status

DIR 1 0 - - -

CLK 1 ) - 0 1

RST 0 0 1 0 0
Output (Seenote1) | OFF Status held
Cy;{sgt ad:lied Ls:tl;g 0 Status held

ONoted  When the set value matches data in the register,

the counter is activated, otherwise it is OFF.
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When the directional input (DIR) is X000, the clock input (CLK) is X001,
the reset input (RST) is X002, device (counter) is C:001 and setting value

lln

" is #50, the following operation is performed.
X000 DIR F=26 #
il luoc  coo1 50 |
X001 cux |
[R)
quop_ RST
|

X000(DIR) ————l__—l
e _ ML
X002(RST) [

C001(counter output) r I l I ﬂ

(Cootcurrentvalue) 49| 50 | 51 | 50 | 49 |s0]| o] 1

When the content of the register is a BCD value in the range 0 to 9999,
adding 1 to a value of 9999 results in 0 and subtracting 1 from 0 results in
9999.

The timer and counter are shared devices so the same number cannot be
used for both (error code: 30). ‘

An output instruction (such as OUT or MOVE) cannot be placed after a
UDC instruction. Such an input generates a program error in the
program check (error code: 21).

Failure to make a reset entry generates a program error in the program
check (error code: 21).

Mode changes and turning off the power does not clear the current
value in the counter.

When the controller goes from the STOP mode to the RUN mode while
the clock (CLK) is ON, the current value is incremented or decremented
by 1.
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i ici i Execution Ri Puise - Indirect _
Semi-basic instruction condition s specification specification
. . Number of Shift carry Underfiow
instruction FUNCTION No. Instruction name bytes used | M900 - M902 -
Double-word addition HRGST Overfiow Operation error
DCNT FUN 27 counter 9 bytes M901 NVISOE
OP link OP link - . Input Output
InputX input X OutputY | oueouty Auxiliary M Hold L Special M register register
7 - - - - - - - - -
n - - - - - - - - -
Timer/count ; . . . . Decimal
rT /cu er Register R Link register P Special register R/P Constant # conessclan:\: K
z | T/C000to T/C254 - - - - -
- _ _ i #00000001 _
n 10 #99999999
Ladder circuit example
Counter input #
Il ! pent z : n
Reset input
— ‘

@ Function description

@ Description
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This instruction turns on the 8-digit BCD counter when the count input
rises (goes from OFF to ON). When a predetermined value is reached, the
count is output.The counter is reset when the reset input is ON. Then the
current value is reset to 0 and the counter output goes OFF. The counter
stays in initialized status until the reset input goes OFF.

x000 Counterinput #0000
| ~beNT  cooo 0005
X001 Reset inpud
17

The following operation is performed when the counter input is X000, the
counter is C000, the set value is 5 times and the reset input is X001.

XOOOWW

1 2 3 4 5

e The double-word counter instruction uses two contiguous counter areas.
As a result, when DCNT uses C001, C002 cannot be used.

® The current value is not cleared when the input condition is OFF.
However, it is cleared by a resetinput.

® The timer and counter are shared devices so the same number cannot be
used for both.

® Current values are not reset by mode transitions or power OFF
conditions. .

® The counter goes on when the current value = set value.
The counter output does not go on when the set value is changed during
counting or the current value is larger than the set value. It goes on only
when the count input rises. The rising edge of the count output causes
the set value on the counter to become the current value and an output
is made.

® When there is a change from STOP to RUN mode and the counter input is
on, the counter isincremented by 1.
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i i : Execution . Pulse _ Indirect _
Semi-basic instruction o ition|  Rise cvestiation| ~_|specification
) . Number of Shift carry ‘Underflow
instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
) Double-word up-down ' Overfiow Underflow
9 bytes - -
DUDC FUN 28 counter yt M901 M902
OP link OP link - . Input Output
tnput X input X outputY | outputy Auxiliary M Hold L Special M register register
7 - - - - - - - - -
n - - - - - - - - -
Timer/counter Register R Link register P Special register R/P Decimal
TIC gis 9 P g Constant # constant K

7 | /€000 to T/C254 - - - - -

- _ _ - #00000000 _
n to #99999999
Ladder circuit example

DIR F-28 #
— - %DC z n h
CLK RST
—11
1
—11
]

@ Function description
This instruction is an 8-digit BCD reversible counter instruction which
increments or decrements the current value of the counter specified as Z by
1 when the directional input (DIR) and clock (CLK) pulses rise (OFF—ON).

@ Description

110 Status
DIR 1 0 - - -
CLK 1 1 - 0 1
RST 0 0 1 0 0
Output (See note 1.) OFF Status held 1:0N
P : 0:OFF
Carert | g[S o | stowseig |-undefines

ONote> When the set value matches data in the register,
the counter is activated. Otherwise it is OFF.
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When the directional input (DIR) is X000, the clock input (CLK) is X001,
the reset input (RST) is X002, device (counter) is C:001 and setting value
"n" is #50, the following operation is performed.

DIR F-28 #0000

X000

1} louc  coot 0500 |
X001 CLK

1A}

X002 il

LA

X000(DIR) 1]

WOHE ML L
1

X002(RST)

C001(counter outpi)’ I I I |_|

(C001currentvalue) 499| 500 | 501 | 500 | 499 |[500 0 | 1

When the content of the register is a BCD value in the range 0 to 9999,
adding 1 to a value of 9999 results in 0 and subtracting 1 from 0 results in
9999.

e The double-word counter instruction uses two contiguous counter areas.
As a result, when C001 is used (for example, UDC C001 #500), the
adjacent C002 area cannot be used.

® The timer and counter are shared devices so the same number cannot be
used for both.

® An output instruction (such as OUT or MOVE) cannot be placed after a
DUDC instruction. Such an input generates a program error in the
program check.

® Current values are not reset by mode transitions or power OFF
conditions.

® Failure to make a reset entry generates a program error (error code: 21).

® Mode changes and turning OFF the power does not clear the current
value in the counter.

¢ When the controller goes from the STOP mode to the RUN mode while
the clock (CLK) is ON, the current value is incremented or decremented
by 1.
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i i Execution Pulse _ Indirect
Branch instruction Executlon | inputON | tication speahendon
. Number of hift Underfio
Instruction FUNCTION No. Instruction name b;.utr:s ssred y ll\/|9‘:)a()r i " nM9r02 "
Flags -
MC FUN 30 Master control set 5 bytes 0"’\:; f(l)‘:"" - Operai\;lclg%réerror
OP link OP link . . Input Output
Input X input X OutputY | oouty |AwdliaryM | HoldL Special M | /ogicter register
n - - - - - - - - -
Timer/ te . : . . . Decimal
m rTc/gun ' Register R Link register P Special register R/P Constant # c onstan: K
n - - - - #0to #7 -

Ladder circuit example

- e

=]

.

@ Functiondescription
This instruction turns ON the master control contact when the input
condition is set to ON. It uses the MCR (FUN31) with the same number to
reset the master control contact.

@ Description
When the input condition is ON, the program is executed between MC and
MCR and the result of the execution is output.
The processing time does not change when the input condition is OFF.
Processing between MC and MCR for different instructions is as follows
a) OUT instructionss:++++=++=+==>=---=  All outputs are set to OFF.

b) TMR(timer)instruction---+=++----- The output contact is OFF and
current values are reset.

¢) CNT(counter)instruction: - The output contact is OFF, but
current values are retained.
d) STM(accumulation timer)instruction--: - The output contact is OFF,
' but current values are
retained.
_x?m £ _x?p1
Process A (EqTJaI) Process A
MCR 0

® When a nested structure cannot be used, the same number can be used.

® Unlike the JMP instruction, the scan time does not change.
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(Sequential setting and resetting)

X001 #
— ——nc 0 .
X002 Process A # ® Asshown inthe figure, low
numbers are used for MC-MCR.
_”-—__I MC L l_ ¢ Numbers may be omitted.
Process B ‘
X003 #
— —nc 3 —
Process C #
——————{ MCR 3 —
Process D #
———— meR 1
Process E #
——————— MeR 0 {—

X001 | X002 | X003 | Programs executed

ON OFF | OFF | A—E

ON ON OFF | A»B—D—E

ON | ON ON | A>B—>C—HD—-E

(Sequential setting and batch resetting)

X001 #
— —nc 0o
Process A # ® An MC with a number higher
_Xioloz I MG 1 ‘I _ than that specified by an MCR
is reset by a batch process. For
003 Process B o this reason, MCR #2 does not
X .
function.
— e 2
Process C #
——l MCR 0 I—
' Process D #
—'—_’ MCR 2 I—

X001 | X002 | X003 | Programs executed

ON OFF | OFF |A

ON ON | OFF |A—B

ON ON ON | A->B—C
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. : Execution Always Pulse Indirect .
Branch instruction condition | _executed |specification specification
, . Number of Shift carr Underflow
Instruction | FUNCTION No. | Instruction name bytes used | wooo . |1 Weon
MCR FUN 31 Master control reset 5 bytes T verflow | T Underflow
M901 M902
OP link OP link . , Input Output
InputX input X OutputY | ooty | Auxiliary M Hold L Special M register register
n - - - - - - - - -
Timer/counter . ink reqi ial reqi ‘ Decimal
T/ Register R Link register P SPeC|a register R/P Constant # constant K
n - - - - #0to #7 -
Ladder circuit program
| F-31 #
e~ |
| I MCR n I

@ Function description

This instruction resets the master controller.

range of master control.)

@ Description
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See MC (FUN30) for details.

(It indicates the end of the
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i i Execution Pulse Indirect _
Branch instruction condition input ON specification O specification
. . Number of Shift carry " Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
h Overflow Operation error
5 bytes - -
Jmp FUN 32 Jump Yt M901 MOOE
OP link OP link . . Input Output
InputX input X OutputY | ouenuty AuxiliaryM |  HoldL Special M register register
n - - - - - - - - -
Timer/count . - . . . Deci
! rT IC er Register R Link register P Special register R/P Constant # ¢ onsilan:\:lK
n - - - - #000 to #499 -
Ladder circuit program
l F-32 #
1l { anp n

@ Function description

This instruction causes the program to jump to the pointer location with the
specified "n" number, when the input condition goes on. The destination of

the jump is the JPE (FUN33) with the same number. The number

figure between #00 to 99 for MX100 and MX30.

@ Description
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The following shows the basic operation of this instruction.

X000 F-32 #
JMP n
i
1
Process A
1 F-33 #

1
————+—— JpE

Process B
]
]

"n" is a

X000 OF on
e

OFF

Process A

Process B

I

——

When X000 goes ON, process A is not executed (which shortens processing
time), but processes B and beyond are executed. The output status of
instructions and the current value of the timer counter of process A is

retained.
[ Example ]
X000 £
| —— awr T =
X001 Y000
— O—
X002
———— Nt oot 20 |
X003
— |
#
—————— ope 01 | -

X000 Y000 €001

ON Hold Hold
Execu- | Execu-

OFF tion tion
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JMP and JPE instruction are used in pairs (having the same number) in a
nested structure. The figure below shows the nesting structure.

X000 # No
R T+

JMP 00 —
. YES
Process A
H : Process A
X001 ! #
I
— F—— awp 01 | YES
1
Process B NO
: - X001 OF
X002 1
| @
MP 2
— }_‘i—l J 0 I—' _I YES
Process C @ @
i Process B
! # |
E—— L 02
1
1
Process D
1
: #
_:——I JPE 00
1
Process E
t
! ¢
L 01 ves
ProcessF - Process D
i | - |
YES
Process E
X001 | X002 | X003 | Programs executed > | vES
ON - - E—F
Process F
OFF | ON - |A-F
OFF OFF ON | A>B—oD-E—F
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A JPE instruction can be paired with two or more JMP instructions with the
same number. The figure below shows how such a structure functions.

X000 #

— ———— o 01 [+ —

X001 Y000

—| O—

X002 #

— ] e T =

X003 Y002

—il O—

X004 #

———— Nt coo1r 20 |

X005

;

#

——l JPE 01 }—
X000 | X002 | YO00 | YOO1 | €001
ON ON Hold { Hold | Hold
ON OFF | Hold | Hoid | Hold
off | oN |E¥%Y[ Hold | Hold

Execu- | Execu- | Execu-

OFF OFF tion tion tion

® The following conditions lead to program errors.

@® When there is no JPE with the same number as the JMP instruction
(error code: 24).

@ When there are two or more JPE instructions with the same number
(error code: 31).

® When there is an input condition before a JPE instruction (error code:
21).

@ When there is an output instruction directly after a JPE instruction
(error code: 21).

® JPE which is the destination of a JMP instruction cannot be specified
before the JMP instruction (error code: 2) [on MX100 and MX30].0n
the MX200, specifying a JPE instruction before the JMP instruction
generates an alarm. (alarm code: 41).

® An alarm is generated when only the JPE instruction is written (alarm
code: 41). ‘

The portion of the program that was jumped over, is not executed. If this
portion contains pulse instructions and pulse specifications, rising and
falling edge processing is not performed. This may lead to unexpected
behavior which requires consideration.
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Branch instruction Egﬁﬁ‘{;‘fé,’,’: eﬁ.‘levcv:tyesd specPi?iIcs:tion - spclerc‘?fii;eaﬁon -
Instruction FUNCTION No. Instruction name 'Q’;,‘{Zf S;:; . Shli\';tgcoe:)rry - Un:n%r(')ﬂzow -
JPE FUN 33 Jump end 5 bytes rees O‘ﬁ;‘éﬁw - Oper:;lt;%ré error | _
Input X S;F;; ll;:)l: OutputY oatp;::;kv Auxiliary M Hold L Special M ré';?s:Zr z;t:tﬁ
n - - - - - - - - -
Timel:ﬁgunter Register R Link register P Special register R/P Constant # cg:sii::lK
n - - - - #000 to #499 -
Ladder circuit example
I F-33 #
{ JPE n ’———|

@ Function description

This instruetion indicates the destination of a JMP instruction with the

same

number.

® The number "n" is in the range #00 to #99 for MX100, MX30 and MX20.

@ Description

See JMP (FUN32) for details.
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i i Execution Always Pulse - Indirect -
Branch instruction condition executed | specification specification
. Number of hift Underfl
Instruction | FUNCTION No. Instruction name b;trgs Ssred S luwg%aorry - nMegrozow -
. . Flags -
LPS FUN 34 Line logic push 2 bytes O"'\;;f([)‘:w - OperaMt;%r:Eerror -
OP link OP link . . Input Output
Input X input X Output Y output Y Auxiliary M Hold L Special M register register
Timer/counter Register R Link register P Special register R/P C t Decimai
Tic g g p g onstant # constant K
Ladder circuit example
X000 (LPS) X001 Y000
I Il FanY
H LA ON\J
(LRD) 1} O
X003 Y002
(LPP) = —O-

@ Function description

This instruction causes the input line logic to be temporarily stored.

@ Description

This instruction is used when several output circuits are created on the
same line. The LPS, LRD and LPP instructions are used to indicate the
starting point, relay point and end point of the branch, respectively.
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ONoted LPS (FUN34), LRD (FUN35) and LPP (FUN36) are not displayed in the ladder
circuit display of a personal computer loader.
X000 (LPS) X001 Y001 Mnemonic
' {l O— LD X000
LPS
X002 Y002 AND X001
(LRD) 1= O— oUT Y001
- " LRD
| E AND X002
] ! OUT Y002
i :
I i
X00A YO0A
(LRD) il O— LRD
AND  XO0OA
X008 Y00B OUT  YOOA
(LPP) i O— LPP
AND  X00B
OUT  Y0OB
[ Example ) (Ladder display) {Mnemonic)
X000 X001 X002 X003 X004 YOO1 LD X000
— 1 —0O— AND X001
LPS
AND X002
X005 Y002
LPS
AND X003
Y003 LPS
O— AND X004
OUT Y001
X006 Y004 LPP
| —0— AND X005
oUT Y002
LpPP
OUT Y003
LPP
AND X006
OUT Y004
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i i Execution | Always Pulse - Indirect | _
Branch instruction condition | executed | specification| = |specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used | M900 - M902 -
Flags -
: : Overfiow Operation error
) - -
LRD FUN 35 Line logic read 2 bytes M90T MOOE
OP link OP link s . Input Output
InputX input X OutputY output Y Auxiliary M Hold L Special M register register
Timer/counter . . X . . Decimal
T/IC Register R Link register P Special register R/P Constant # constant K
Ladder circuit example

X000 (LPS) X001 Yooo
Il il 0\
LA 14 A\

X002 ) Y001
(LRD) il O

X003 Y002
(LPP) it O

@ Function description

This instruction reads the line logic stored by LPS.

@ Description

This instruction is used when several output circuits are created on the
same line. The LRD instruction is a relay point for the branch and LPS.

ONoted LPS (FUN34), LRD (FUN35) and LPP (FUN36) are not displayed in the ladder
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P H Execution Always Pulse R indirect T
Branch instruction condition | executed |specification specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used | M900 - M902 -
riags -
. . Overfiow Operation error
2b - -
LPP FUN 36 Line logic pop ytes M901 M9OE
OP link OP link . . Input Output
Input X input X Output Y output Y Auxiliary M Hold L Special M register register
Timer/counter . . . . . . Decimal
T/C Register R Link register P Special register R/P Constant # constant K
Ladder circuit example

X000 (LPS) X001 Y000
Il 11 M\
bl R} A\

X002 Y001
(LRD) 1+ O

X003 Y002
(LPP) 1} O

@ Function description
This instruction releases the read operation of the line logic memory.

@ Description

This instruction is used when several output circuits are created on the
same line. The LPP instruction indicates the end point of the branch
starting from LPS.
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

BranCh instruction igﬁf:llij‘:iig: ﬁeﬁév::ty asd spegmgifaetion - spézg‘iizeagon B
Instruction | FUNCTION No. Instruction name ﬁ;{gsb ﬁsr;:‘ Sh:\;tgcoa(; Yol- Unlt\inegrglzow -
END FUN 40 Program end 2 bytes Flags Oﬁrgfclﬁw - Oper:ﬂtigc(:)réerror -
InputX IC:':)S: ; Output Y oﬁ:;:;'; Auxiliary M Hold L Special M rg;[i)slgr Z:Tspt:t |
Timez"ll‘;:gunter Register R Link register P Special register R/P Constant # coDriii;?: IK

Ladder circuit example

@ Function description
This instruction indicates the end of the program. Program execution stops

after this instruection.

@ Description :
The END instruction is placed at the end of the program and an alarm is

generated if it is missing (alarm code: 43).

5-74




Chapter5 DESCRIPTION OF INSTRUCTION WORDS
; : Execution|  Always Pulse | Indirect _
Branch instruction condition | executed |specification] ~ | specification
N Shift ]
Instruction FUNCTION No. Instruction name b;trgsb S;:J ;VlgcoaJ & - Un:ﬂeglgzow -
Flags -
RBP EUN 41 Initial jump 2 bytes Oﬁ;fclﬁw - oPer::'g%le"or -
OP link OP link . . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
Timer/counter Register R Link register P Special register R/P Decimal
TIC g g p g Constant # constant K
Ladder circuit example
| F-41

| — rep

@ Function description

This instruction terminates the program uncon

ditionally. In combination

with subroutine calls or jump instructions, it can be used to shorten

programs or set conditions

@ Description

The following process can be performed in combination with the JMP or JPE

instructions. :
Tostart] X000 F-32 # Start of program
— Y JMP 10 'j
1
Process A
1
‘L F"41
RBP
F-33 #
JPE 10 _ Process A
A
1
Process B RBP
¢ F'4
END
Process A
END

ONoted

A program must have an END instruction at the end.

This instruction cannot be used instead of the END (FUN4O) instruction.
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i i Execution Pulse Indirect _
Branch instruction condition Input ON specification specification
. . Number of Shiftc Underflo
Instruction FUNCTION No. Instruction name b;‘ces used y Mgoa(; Yol- M9r02 W
ags -
CALL FUN 42 Subroutine call 5 bytes O‘;\:;ftl)?w - OperaMtlg%r:Eerror
OP link OP link e . Input Output
InputX input X OutputY | o ieouty Auxiliary M Hold L Special M register register
n - - - - - - - - -
Timer/ t . . . . . Decimal
|merT§2un er RegisterR Link register P Special register R/P Constant # cor?sila\r:: K
n - - - - #000 to #499 -

Ladder circuit example

| F-42 #
{ CALL n

@ Function description :
This instruction calls subroutine (SBR) with number "n" when the input
condition is on. The number "n" is in the range #00 to #99 for MX100 and

MX30.

@ Description
' CALL n calls SBR n with the same number and the program in SBR n and

RET n is executed.

2

CALL n

RBP
SBR n

1

RET n
END

L Subroutine is executed

The subroutine can consist of up to 8 levels of nesting.

ONoted A program cannot have two subroutines with the same number.
—>ISBR #0 ->| SBR #1}. —>|[sBrR #7
v _IV i
CALL #0
51 |4 1 e
CALL #1|¢ CALL #2|...... P
\L ‘l‘ : L
RBP RET #0 RET #1 RET #7
-— -
8 levels
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i i Execution [  Always Pulse - Indirect | _
Branch instruction condition | _executed |specification specification
Number of Shift car erflow
Instruction | FUNCTION No. Instruction name b;‘crgs usreod o M90ao v | Un,\d;'groz -
SBR FUN 43 Subroutine start 5 bytes O\l/;;f(l)c;w -|op erlav'lcig%r;error -
OP link OP link - . input Output
InputX inputX OutputY output Y Auxiliary M Hold L Special M register register
Timer/ t . . . . . Decimal
lmerTc/:gun er Register R Link register P Special register R/P Constant # COnStIa":\: K
- - - - #000 to #499 -
Ladder circuit example
F-43 _#
| ser n

@ Function description 4
This instruction indicates the start of subroutine with the number indicated

@ Description

by CALL.

CALL n

RBP
SBR n

1

RET n
END

Subroutine n is executed

The number "n" is in the range #00 to #99 for MX100, MX30 and MX20.

® See CALL (FUN42) for details.
® Place this instruction after RBP and RET (see error: 22).
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i i Execution Always Pulse - Indirect -
Branch instruction condition | executed | specification specification
N er of hift ‘Underflo
Instruction | FUNCTION No. Instruction name b;trzsb usred S ;\ngf')aor Yol nMegroz AL
Flags
: Overflow Operation error
brout - -
RET EUN 44 Subroutine return 5 bytes V90 NVI9OE
OP link OP link . . Input Output
Input X input X outputY | gitouty Auxiliary M Hold L Special M register register
n - - - - - - - - -
Timer/counter Register R Link register P Special register R/P Decimal
e egis gi pecial registe! Constant # constant K
n - - - - #000 to #499 -

Ladder circuit example

‘ F-44  #
| 4|[ RET . n

@ Function description .
This instruction returns control to the instruction following the called

CALL instruction.
The number "n" is in the range #00 to #99 for MX100 and MX30.

@ Description
® See CALL (FUN42) for details.
® If two subroutines with the same number are executed in succession, an

error is generated.
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ioni i Execitio Pulse indirect | _
Conversion instruction RxeHtion | InPUtON | (o ification| O specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags MS00 - M902 -
Sscp | FUN 50 BIN->BCD conversion 7 bytes O‘I’\;g(')‘;w - | Operationerror 10
OP link OP link i . Input Output
Input X input X outputY | ououty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 L000 _ RO500 RO600
S to X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to RO619
_ j Y000 Y200 MO000 L00O j i RO600
D to Y190 10 Y290 to M890 to L490 to R0619
Tlmer_:_jgunter Register R Link register P Special register R/P Constant # co:sil;\,:ll(
RO00O to RO499
S - R1000 to R4999 P0000 to P3799 - - -
R0000 to R0O499
D R1000 to R4999 P0000 to P3799
Ladder circuit example
I F-50
1} —{ >BcD S : D

@ Function description
This instruction converts one word of S binary (BIN) data to 4-digit BCD
data and passes the result to D.

) Description

When S starts from #04D2, the following operation is performed.

(Bit weight of BCD conversion)

32768163848192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1
Ssidel0|0|0|0|0|‘l|0|0|1|1|0|1|0|0|1|0J
MSB LSB
L 1 -l | t ] 1 ]
L..'_J 0 4 D 2 —BIN”1234"
These bits must be setto 0. Execution of =BCD instruction (#04D2 to #1234)

(Bit weight of BCD conversion)

8000 4000 2000 1000 800 400 200 100 80 40 20 10 8 4 2 1
osidelo|o|o|1|o|o|1|o|o|o|1|1|o|1|o|ol
MSB LsB
1 J | L ] 1 ]
1000 digits 100 digits 10 digits 1 digits
1 2 3 4 —>#1234
O Noted Since this is a conversion to BCD data, BIN data (exceeding #270F) at S that

produces a D value that is larger than 9999 will generate an operation error
(M90E and M90F go on) causing the operation to be aborted.
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

ioni i Execution Pulse indirect
Conversion instruction condition | IMPUtON | specification O kpecification| -
. . Number of Shift carry Underflow
instruction FUNCTION No. instruction name bytes used Flags M900 - M902 -
: ' Overfiow _ | Operation error
—BIN FUN 51 BCD—>BIN conversion 7 bytes M901 MOOE C
OP link OP link - . Input Output
inputX input X outputY | outputy Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 Mo000 L00O _ R0O500 R0O600
S to X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to R0O619
_ _ Y000 Y200 M000 L000 _ _ RO600
D toY190 | toY290 | toM890 | tol490 to RO619
Ti . . . . . Deci
lmer_{_c/gunter Register R Link register P Special register R/P Constant # Co:;ﬂ:l'(
RO000 to R0499
S - R1000 to R4999 P0000 to P3799 - - -
R0O0OO t: 49
D - R 10 Roseg | Po000toP3799 - - -
Ladder circuit example
| F-51
l — | { »BIN’ s D

@ Function description ,
' This instruction converts 4-digit BCD data at S to binary (BIN) data which

@ Description
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is passed to D.

When S starts from #1234, the following operation is performed.

(Bit weight of BCD conversion)

8000 4000 2000 1000 800 400 200 100 80 40 20 10 8 4 2 1
side [0JoJo]1JoJo 1 loloJolr[1[ol1]ofo0 [snm
MSB LSB
1 S | L 1 L ] L 1
1000 digits 100 digits 10 digits 1 digits —>#1234
1 2 3 4

32766163848192 4096 2048 1024 512 256

Execution of —BIN instruction (#1234 —)

(Bit weight of binary conversion)
128 64 32

16

8 4

2

1

0|

Dside|0|0|0|0|0|1|0|0|1|1I0|1|0|0|1|
MSIB :

ONote

| | | |

—J [

LSB
1

4 D

2

—BIN"1234"

When a digit at S is something other than a BCD value (0 to 9), an operation
error (M90E and M90F go on) is generated and the operation is aborted.




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i i i Execution Pulse Indirect | _
Conversion instruction condition Input ON specification pecification
N f Shift fl
Instruction FUNCTION No. Instruction name b;t'z:) S;:d 'lwgzaor i - Unﬁﬂegrozow -
Flags -
CPL FUN 52 Data inversion 5 bytes O\I/\:Qgc;w - Opevraw'lclgc:)réerror -
OP link OP link . L Input Output
InputX input X OutputY | oieouty AuxiliaryM | Hold L Special M register register
b - - Y000 Y200 MO000 LO00 - RO600
t0 Y190 to Y290 to M890 to L490 to R0619
i t R . . . . Deci
Tlmer'/rjgun er Register R Link register P Special register R/P Constant # corxes?;:lK
RO000 to R0499
D R1000 to R4999 P0000 to P3799 - -
Ladder circuit example
| F-52
11— — cpL D

@ Function description
This instruction performs a logic inversion of each bit of one-word data at D.

@ Descript

ion

When D is in R0000, the following operation is performed.
MSB (R0000) LsB
[oJoJoJolr[1JofslsT1fafs]Jofr]ofo]

MSB

Execution of CPL instruction (inversion of 1's and 0's)

(RO000)

LSB

[" ] J1J1JoJoJ1JoJoJoJolof1]ol+]1]
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i i i Execution Pulse Indirect _
Conversion instruction X ion | PUtON | o fication O |specification
N f i derfl
Instruction FUNCTION No. Instruction name by‘cef 3;;5 Sh;\;tgﬁ(; Y - UnMegrgzow -
Flags
Overflow Operation
4 =1 - -
416 |FUN 53 — 16 decode 7 bytes M901 error M9OE
OP link OP link . ‘ . Input Output
InputX input X outputY | o touty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 L0000 _ R0O500 R0O600
S to X19C to X29C to Y19C to Y29C to M89C to L49C to R0519 to R0619
_ j Y000 Y200 MO000 1000 R j RO600
D 0 Y190 to Y290 to M890 to L490 to RO619
Tumer_/rcl:gunter Register R Link register P Special register R/P Constant # cc?:si;?:lK
R0O000 to R0O499
S| - R1000 to R4999 P0000 to P3799 - -
| - | meoemes [ meoorsrs | - : :
Ladder circuit example
| F-53
— | { 4516 S D
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@ Description

@ Function description

This instruction decodes 4-bit data to 16-bit data which is passed to D.

When S is a relay area, the least significant digit of the data to be converted

can be specified as 0, 4,8 or C.
When S is a register, the low-order 4-bits are decoded.




Chapter5 DESCRIPTION OF INSTRUCTION WORDS
i) When S is in R0000 and D in R0001, the following operation is

performed.
MSB (R0000) LsB v
|*|*|*|*|*|*|*|*|*|*|*|*|0|1|0|1|B|Ndata"5"
l 4->16 instruction is executed
;453 (R0O001) LSB l

[oJoJoloJoJoJoJoJolol1loJolojojol]

"1" is placed at bit address 5

ii) When S starts from X108 and D starts from Y200, the following
operation is performed.

X10F X10C X10B X108 X107 X104 X103 X100

C T T T TefoelsJof T T [ T T [ T |

BIN data "10"
4—16 instruction is executed

— 1
Y20F Y20C Y20B Y208 Y207 Y204 Y203 Y200

[oJoJoJoJo[1[oJoJoJoJofolofofo]o]

T
"1" is placed at bitaddress 10
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: : : Execution Puise indirect
ConverSIOn lnS'trUCtlon COnditiOn InPUt ON speciﬁcation speciﬁcation
Number of hift U fl
Instruction . | FUNCTION No. Instruction name b;trzs S;ed 3 IIVIQ?Or R - nslegrozo W
Flags
I -
16—>4 FUN 54 16 —> 4 encode 7 bytes O‘:\;rgf()?w - e(?'l?oerr:}lt;o()l
OP link OP link - . Input Output
Input X input X OutputY outputY Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LO0O _ RO500 R0600
S to X190 to X290 to Y190 t0 Y290 - to M890 to L490 to RO519 to R0O619
_ _ Y000 Y200 MO000 L0000 _ R0600
D 10 19C toY29C | tom89C | tolLa9C to R0619
i / t . . . . . Deci
TlmerTc/gun er Register R Link register P Special register R/P Constant # conesi;":;lK
RO000 to R0O499
S - R1000 to R4999 P0O000 to P3799 - -
R0000 to R0499
D R1000 to R4999 P0O000 to P3799
Ladder circuit example
| F-54
| HH— {1654 s D

@ Function description
This instruction encodes word data at S to 4-bit data which is passed to D.

@ Description
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When D is a relay area, the least significant digit of the data to be converted

can be specified as 0, 4, 8 or C.

When D is a register, the encoded data is stored in the low-order 4-bits while

all the high-order 12 bits are set to 0.

When there are several 0's in the data to be encoded, the first "1" in the
high-order (MSB) bits is used while the other bits are ignored.

[ Example ]

S:

0010

1001

0001

0010 0000 0000 0000

1100|




Chapter5 DESCRIPTION OF INSTRUCTION WORDS
i) When S is in R0000 and D in R0001, the following operation is

performed.
MSB (R0000) LSB
smoo0] 0 JoJ]1Jol1]JoJoJ1JoJoJol1[1]1(ofo]
0

J( 16—>4 instruction is executed

LU 1
- MSB (RO0O1) . LSB
orootf 0 JoJoJoJoJoJoJoJoJoJoloJ1[1[o]1 [smdaamss

ii) When S starts from X100 and D from Y204, the following operation is
performed.

X10F X10C X10B X108 X107 X104 X103 X100
sxio] 0 Jo]1]o]oJ1]oJo]oJoJoJo[oJo[ofol]

L—ﬁ 16—>4 instruction executed

Bitaddress "13" —
Y20F Y20C Y20B Y208 Y207 Y204 Y203 Y200
ovood | T [ [ [ [ [ TaltJofa] [ [ [ [owdewn
ONoted When S data is all 0's, an operation error (M90E M90F) is generated and

the operation is aborted.
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

: H : Execution Pulse indirect
Conversion instruction condition | 'MPUtON | specification © specification]
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
Overflow Operation
7 SEG decod 7 bytes - -
75EG FUN 55 SEG decode byt M901 error M9OE
OP link OP link - . Input Output
Input X input Y OutputY | oueputy |AuxiliaryM Hold L Special M | ogister register
X000 X200 Y000 Y200 MO000 £000 _ RO500 R0O600
S to X19C to X29C to Y19C to Y29C to M89C to L49C to RO519 to R0619
R j Y000 Y200 M000 1000 _ _ RO600
D to Y198 to Y298 to M898 to L498 to R0O619
Ti . . . . . Deci
1mer_/rt;gunter Register R Link register P Special register R/P Constant # co:sstlar?'l:IK
R0499
s - R L0 agq | P0000toP3799 - - -
S| - | R wwoore | - : :
Ladder circuit example
| F-55
| {1 — 7se6 s D

@ Functiondescription

@ Description
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This instruction reads 4-bit data S as BIN data and decodes itas7

for 7-segment use and passes the result to D.

-bit data

The low-order 4-bits of 1-word data (16-bit data) S in register R are decoded.

Four contacts starting from the specified contact number are
decoded in the bit device.
The low-order 1-digit of the contact is specified as 0, 4, 8 or

C

The decoded data is stored in the low-order 7-digits of the 16 bits in register
R which is destination D.
The high-order 9 bits are all set to 0.

The low-order 1-digit of the bit device is specified as 0, or 8.
Detail drawing showing destination D

MSB

LSB

Regiserk| 0 ] 0 ] 1] 0] 1]0]o]1]o0Jglt]e[d[clblal

Y206

Y200

Bitdevicel_g | f | e l d | C I b | aJ Example :When Y200 is the starting address.




Chapter5 DESCRIPTION OF INSTRUCTION WORDS
i) Example1 : When S starts at M400 and D at M500

M403 M400
smao0 | 0 ] 0 [ 1 | 0 |-BiNdata2”

\ 7 SEG instruction executed
M506 M500
D:M500|1|0I1|1I0|1|1J->E

ii) Example 2 : When S starts at R0000 and D at R0O001
MSB LSB
srooo[ * [ * [+ [* [*[*[*[*[*[=[=T*«Jofr]o]1]-
0

J Execution of 7 SEG instruction
MSB LSB -
1

prooo] 0 JoJoJoJoJoJoJoJo[1Jo[t1[t]of1]1]>f
1

7-segment decode table

Data S, the data to be decoded D storing decoded data | Display
(* arbitrary value)b " y f e d ; b : a fou‘g)ut
& wse oot | o e | L
* >*0000 |0 - > 00111111 1
0000 o | LI
* - >*0001 |0 - > 00000110 ]
0001 0000110 1
* o >*0010 |0 - > 01011011 I |
0010 11011 | L
* - >*0011 |0 - > 01001111 2
0011 1001111 | I
* - —>»*0100 | 0 - > 01100110 l_'l
0100 1100110
* < —>*0101 |0 - > 01101101 q
0101 1101101 -
* >*0110 |0 = > 01111101 E
0110 01111101
* < >*0111 [0 - > 00100111 -7
0111 0100111 1
* - >»*1000 |0 - > 01111111 ~7
1000 1111111 t‘l
* - >*1001 |0 - > 01101111 q
1001 1101111 -
* - >*1010 |0 - > 01110111 I':l'
1010 1110111
* »>*1011 |0 <€ > 01111100 b
1011 1111100
* < >*1100 |0 - > 00111001 i~
1100 o111001 | L
* - >*1101 |0 - > 01011110 A
1101 11110 | L1
* < v >*1110 |0 - > 01111001 E
1110 1111001
* < >*1111 |0 —=— > 01110001 —
1111 4 1110001 | I
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: : : Execution Pulse Indirect
Conversion instruction condition | MPUtON | pecification]| O |{specification| -
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
; Overflow . Operation _
TCMP FUN 56 Table matching 9 bytes V901 error MOOE
OP link OP link o . Input Output
input X inputX OutputY outputY Auxiliary M Hold L Special M register register
s X000 X200 Y000 - Y200 MO000 LOOO R0O500 R0O600
t0 X190 to X290 t0 Y190 to Y290 to M890 to L490 - to RO519 to R0619
_ _ - _ MO000 Looo RO600
T toM740 | tol340 - - to R604
_ - Y000 Y200 Mo000 L000 R0O600
D t0Y190 | toY290 | tom890 | tol490 - - t0 RO619
i / . . . . . Deci
TlmerTjgunter Register R Link register P Special register R/P Constant # coriig?]:IK
RO000 to R0O499 K-32768
S R1000 to R4999 P0000 to P3799 #0000 to #FFFF t0K32767
R0000 to R0484. _ j _
T - R1000 to R4884 P0O000 to P3784
R0O000 to R0O499
D - R1000 to R4999 P0000 to P3799 -
Ladder circuit example
| F-56
I il { Tomp s ? T : D

@ Function description
: This instruction performs a word by word comparison of word data S with
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table data consisting of 16 words (16 words starting from T). The result of
the comparison is placed in 16-bit device D (1 indicates a match and 0 a

mismatch).

Y




@ Description

‘Chapter5 DESCRIPTION OF INSTRUCTION WORDS

S: 1-word comparison data starting from the first number of a register,

constant or bit device
Register: R0000 (example)
Bit device: X000 (X000 to XOO0F is one data unit) (example)
: Table data used in comparison (1 table consists of 16 words.); From start
of register or contact
Register: R0000 (table range R0000 to R0015) (example)
Bit device: M400 (table range M400 to M55F) (example)
: Destination of comparison result, 16-bit data; First number in register
or contact
Register: R0000 (example)
Bit device: Y200 (Y200 to Y20F is one data unit)

When S: is in R0000, T: starts from M400 and D: starts fromi Y200, the data
is processed as shown below.

$ T o
RO000: | xx X X | ——— | XXX X | p400 to s0F——> | 1 | Y200
L |AAAAL | Mat0to s1F—> | 0 | v201
> [AAAA N Mazotosa2E 2| 0 | v202
5 XX XX M430to43F——'—>T Y203
Comparison executed 1
> |OAA X | 440 to 44F——> _0__ Y204
L [OOOO | maso to a5F———> L Y205
—> [OxOx | mag0 to s6F——> | 0 | Y206
L > |[OAAA | Mazg to s7F———> | 0 | v207
> | XX XX | M480 to 48F———> L Y208
> | xxOO | mago to saF—> | 0 | v209
s | A00O0 | M500 to 50F——> | © | v20A
—> [ XXX X [ M510t051F———>| T | v208
—> [ XX XX | M520 to 52F——> | 1 | Y20C
L5 | AA00 | ms30 to 53F— | 0 | v20D
—> | XX XX | M540 to 5aF——> | T | y20E
L—> | OOO0Q | M550 to 55F———> | © [ vaor
f

Source data and table data match
(1 is set when mismatched)
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i i i Execution Pulse Indirect _
Conversion instruction condition | _MPUEON | ciication O, pecification
N f hift U
Instruction | FUNCTION No. Instruction name b;tngf 3;:d 5 ;wgzaor i - n&zrg?w -
Flags
Double-word BIN—BCD Overflow _ Operation
—DBC FUN 57 conversion 7 bytes M901 error Moo |©
OP link OP link . . Input Output
Input X inputX OutputY | oueouty Auxiliary M Hold L Special M register register
X000 X200 Y000 ~ Y200 MO000 LO00 _ RO500 RO600
S to X180 t0 X280 to Y180 to Y280 to M880 to L480 - to R0518 to R0618
] . Y000 Y200 M000 L00O _ j R0600
e toY180 | tov280 | tom880 | tol480 to R0618
Ti / . . . . R Deci
lmer.rjgunter Register R Link register P Special register R/P Constant # corfs;?anr‘\:lK
R0O000 to R0498
S R1000 to R4998 P0000 to P3798
R0000 to R0498
D ‘ R1000to Rageg | PO000toP3798

Ladder circuit example

F-57
| _oBc s : D
@ Function description

This instruction converts two word 8-digit BCD data at S + 1 (high-order)
and S (low-order) to BIN data which is passed to D + 1 (high-order) and D
(low-order).

@ Description .
When S is in R0001 and D starts from M000, the data is processed as shown

below.
(R0001) LSB
s: [oJ]1]oJoJoJoJoJoJoJoJloJol1]oJo]o |enda
L 1 i ] L i { ] "540676"
4 0 0 8
MSB. (R0002)
s« JoJoJoJoJoJoJoloJoJoloJol1[olo]o]
[ —1 L 1 1 [] L — )
0 0 l 0 8
MOOF M00O
o [0JoJoJoJloJ1J1JoJo[1J1T1[of1]1]o0 |ecpeeta
. T - . J . T "#00540676"
0 6 7 , 6
MO1F MO10
pst:J0JoJoJoJloJoJoJoJo[1[ol1]of1jo]o]
1 ] L ] L | L ]
0 0 s 4
ONoted Since the data is converted to BCD data, S + 1 and S cannot contain BIN
data values that cause a result at D + 1 and D that exceeds 99999999. For
example,

S+ 1,5 : O5FSEOFF(BIN data)

{
D+ 1,D : 99999999(BCD data)
generates an operation error (M90E, MSOF) and the process is aborted.
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ioni i ' Execution Pulse Indirect
Conversion instruction condition] "MPUtON | specitication | © | specification] -
N f Shift u fl
Instruction | FUNCTION No. | Instruction name bytes oo || Underflow |
Flags
Double-word BCD—BIN Overflow _ Operation
—DBI FUN 58 conversion 7 bytes Y error mooE |©
OP link OP link . . Input Output
Input X input X Output Y output Y Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 M000 LO0O _ R0O500 RO600
$ 10 X180 to X280 to Y180 to Y280 to M880 to L480 to R0518 to RO618
j _ Y000 Y200 MO000 1000 R _ R0O600
D to Y180 to Y280 to M880 to L480 to R0618
i / . . . . . Deci
Tlmer_rt;gunter Register R Link register P Special register R/P Constant # cone sigr‘:.lK
R0O0GCO to RO498
S - R1000 to R4998 P0000 to P3798 - - -
RO000 to R0498 '
D - R1000 to R4998 P0000 to P3798 -

Ladder circuit example

F-58

| DBI

D

—

@ Function description
This instruction converts two word 8-digit BCD data S + 1 (high-order), S
(low-order) to BIN data which is passed to D + 1 (high-order) and D (low-

@ Description

order)

When S is in R0001 and D starts from MO00O, the data is processed as shown

below.
l Execution of—>DBC instruction
MOOF (RO0O1) M0OO
s [oJoJofofJoflsT1ToJo 1 TaJ1Tol1]1]0]:sendra
"#540676"
A | L. ] { } [ |
0 6 7 6
MO1F (RO002) M010
s+1 [0 ]JoJofofofJofoJoJoJ1Jol1Tol1JoJo]
L } t ] L J L ‘I
0 0 5 4
MOOF l Execution of —sDBC instruction W00
:BIN data
p |of[1]oloJoJoJoJoJoJoJoTolo 1 [o]o] rsaerse
L ] { 1 —_ } 1 ]
4 0 4
MO1F M0O10
p+1 [0[oJoloJoJoJoJoJoJoJoJol1Jolo]o]

ONoted

When a digit of S + 1 or S1 is a value other than a BCD value (0 to 9) an
operation error (M90E and M90F) is generated and the operation is
aborted.
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Execution Pulse Indirect
Conversion instruction condition input ON specification O specification] ~
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
: Overflow _ Operation _
—ASC FUN 59 ASCll code conversion 7 bytes V901 error MOOE
OP link OP link - . Input Output
InputX input X OutputY | o outy Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 M000 Lo00 . RO500 R0600
S to X190 t0 X290 t0 Y190 to Y290 to M890 to L490 to R0O519 to R0O619
_ _ Y000 Y200 M000 L00O _ _ R0O600
D to Y180 to Y280 to M880 to L480 to R0O618
Timer/ . . . . . Decimal
|me|:r<;gunter Register R Link register P Special register R/P Constant # cones.?clanr,li K
R0O00QO to R0O499 R0O900 to R0999 K-32768
S| RI000toRag9e | PO0001OP3799 | pagogiop3ggg | #OOOOTOH#FFFF | 4535767
RO000 to R0498
D R1000 to R4998 PO000 to P3798
Ladder circuit example
| F-59
11 ' |
I il ; ] »ASC S : D

@ Function description
This instruction converts one word 4-digit hexadecimal data S into two word
ASCII data (0 to 9 and A to F). The high-order 2-digits are passed to D + 1
and the low-order 2-digits are passed to D.

@ Description
When S starts at X000 and D at M020, the data is processed as shown below.

X0OF XOOE X00D X00C X00B X0O0A XO‘OQ X008 X007 X006 X005 X004 X003 X002 X001 X000
ssce [o.JoJoJoJo[1JoJoJ1[1Jo[1lofo]1]0]
MSB LSB
L J L J 1 ] L ]
0 4 D 2 —>#04D2

Execution of— ASC instruction
(#04D2~>3DH,34H,44H,32H)

MOZF MO2E MO2D M02C MO2B MO2A M02S M028 M027 M026 M025 M024 M023 M022 M021 M020
o [o]1]oJolol1JoJoJoJofl1]l1]olo[1]o]
MSB ‘ LsB

ASCli "44H" . “32H"

MO2F MO2E M0O2D MO2C MO2B MO2A M029 M028 M027 M026 M025 M024 M023 M022 M021 M020
sufoJol1[1JoJoloJoJoJo 1 ]1]of[1]o]fo]

MSB , LSB
1 ] L ]

"30H" "34H"
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ifti i Execution : Pulse Indirect
Shift instruction condition Rise specification specification
of i Underfl
Instruction FUNCTION No. Instruction name E;'Jtrzsb S;ed Sh;\jltgcé)ag Y lo "M;r; 2°w -
Flags
T - Overflow Operation
Bidirect I shift 7 - -
SR FUN 60 icirectionatsni bytes M9071 error MOOE
OP link OP link . . Input Output
InputX input X outputY | oueputy Auxiliary M Hold L Special M register register
_ _ Y000 Y200 MO000 L000 _ _ R0O600
P! toY190 | toy290 | tom890 [ toL490 to RO619
_ j Y000 Y200 MO000 L000 _ _ RO600
D2 to Y190 to Y290 to M890 to L4930 to R0619
Ti / t . . . . . Deci
|merT§gun er Register R Link register P Special register R/P Constant # corfsscg;:lK
R0000 to R0O499
D1 R1000toRaggy | POO00t0PS799 -
R0O000 to R0O499
D2 R1000toRagag | P0000t0P3799 -
Ladder circuit example
DIR: direction input N
—| P sk D1 , D2
[ A /
" CLK: clock input
L2 B
I DATA: Data input
LS
RST: Reset input

@ Function description

@ Description
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Carry
M900

This instruction fetches data input (DATA) when the clock input rises and

moves one bit of D1 to D2 (D1 is the first word and D2 is the last word, D1=<
D2) in the direction indicated by the direction input.

CLK Shift execution clock which is triggered at signal
DIR Shift direction
Input ON: Left shift LSB—MSB
D1-D2
—— D2 —— —— DI ——
- [muss| «| | < [iss| - [ms | « |

o | e | LSBJ «DATA
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Input OFF: Right shift MSB — L.SB

D2-D1
— D2 1 f D1 1

Carry

patA— [mss |[— |- [— Juss[ - | wse | — | |— s8] -—

Mo00

DATA : Datainput Data fetched when the CLK input rises
RST : D1toD2arecleared (OFF) when the reset input goes on

X000

SR R0000,R0002

X001
oy CLK

X002 paTA
11

X003 por

Example : When D1 is in R0000 and D2 is in R0002, the data is processed

Carry

[+ |"'r1|0|1|1|0|0|_1|1|0|0|1|1|o|1|o|1|~— D1:R0000

ONotesO

as shown below.
X000 : When ON (left shift D1 — D2)
X002 : WhenOFF

DATA

rﬁ|1|1I1I0I1|0I0I0I1I1I0I1|0|1IOJ-—. Rooot

L Tol1Jo[1Jolol1[sJa[1[1]ol1]ofof1— p2:rooo2

When X001 rises from OFF to ON, DATA (0 in the example) and the data is
shifted to the left. The carry flag stores the MSB 0 in R0002 (D2).

When a shift is executed, the data fetched from D1 to D2 is stored in
carry (M900). '

When DIR is ON, the MSB value of D2 is shifted to carry.

When DIR is OFF, the LSB value of D1 is shifted to carry.

D1 to D2 must be in the same area, for example, if D1isin M000 and D2 is
in RO00O, a program error is generated. '

An output instruction (OUT, MOV or the like) cannot be input after an SR
instruction.

The total number of LD, LDNOT, LD compare and DLD compare
instructions before an SR instruction must meet the conditions set for
each instruction or a program error (error code: 25) is generated.

The output instructions and LD, LDNOT, LD compare, DLD compare, ANB
and ORB instructions before an SR instruction must meet the following
conditions or a program error is generated (error code: 25).

When there are two inputs: (total of LD, LDNOT and other instructions)
= 2 + (total of ANB and ORB instructions)

When there are three inputs: (total of LD, LDNOT and other instructions)
= 3 + (total of ANB and ORB instructions)

When there are four inputs: (total of LD, LDNOT and other instructions)
= 4 + (total of ANB and ORB instructions)
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>y : Execution Pulse indirect
Shift instruction condition Input ON specification O specification| ~
. . Number of Shift carry Underflow
Instruction | FUNCTION No. Instruction name bytes used M900 O M902 -
Left shift 9 bytes Flags Overflow _ Operation _
SFL FUN 61 M901 error MO0E
‘ OP link OPlink - s . Input Output
InputX input X OutputY | o touty Auxiliary M Hold L Special M register register
n - - - - - - - - -
- _ Y000 Y200 MO000 L000 _ _ R0O600
D1 0 Y190 toY290 | toM890 | tolL480 to RO619
j j Y000 Y200 M000 1000 j i RO600
D2 toY190 | toY290 | tom830 | toL490 to R0619
i . . . . . ) Deci
Tlmer_f_(/:gunter Register R Link register P Special register R/P Constant # c oriilar?;lK
s - - - - #1. 4. 8. 16 -
R0O000 to R0499
D1 - R1000 to R4999 P0000 to P3799
RO000 to R0O499
D2 - R1000 to R4999 P000 to P3799 - -

Ladder circuit example

F-61 #

| srL

D1, D2 (———-{

@ Function description
This instruction shifts the number of bits specified by "n" to the left
(LSB—MSB) from a word in specified word area D1 to D2.
D1 specifies the first word and D2 the last word (D1=D2)
When D1 = D2, word data (16 bits) is shifted by "n" bits.
When "n" is 1, data is shifted by 1 bit to the left.
When "n" is 4, data is shifted by 4 bits to the left.
When "n" is 8, data is shifted by 8 bits to the left.
When "n" is 16, data is shifted by 16 bits to the left.
The shift carry (M900) is connected to the MSB of D2.

@ Description

Carry

[*]--
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When D1 is in R0000 and D2 in R0002, the data is processed as shown

below.

MSB

LS
I

|—Wlo|1|1|o|o|1|1|o|o|1|1|o|1|o 1 p—

MSB

'——11|1|1|1Io|1|o|o|o|1l1|o|1|,o|1 0

SB

—4Mo

L
[1Jol1JoJols]a]1]1f1]o]1lo0]0]

0 (The number
g [[™ of0'sspecified
by "n" isinput.)
D1:R0000
LSB
I R0001
SB
1 | p2:r0002
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i) When "n" is specified as #1, data is shifted by 1 bit to the left.

Carry MSB LSB ?
-— |—|0|1|1|o[o|1|1|o|0|1|1|o|1|0|1 R0000

'—@ MSB LSB

The MSB bit in RO002 I—‘r1|1|1|0|1|0|0|0|1|1|o|1|o|1|o|1|—<— RO0O1

before execution

MSB LsB

_“r1|0|1|0|0|1|1|1|1|1|0|1|o|o|1|1|—-— R0002

ii) When "n" is specified as #4, data is shifted by 4 bits to the left.

Carry MSB LSB F
-— |—10|o|1l1|o|o|1|1|o|1|o|1 RO00O

|—|I| MSB LSB

Bit 12 in RO002 l—|0|1|0|0|0|1|1|0|1|0|1|0|1|0|1|1|-‘—R0001

before execution

MSB LSB

L Tolo1[a[aJa[1Jo1Jolo s a]a[1]1} <" rooo2

iii) When "n" is specified as #8, data is shifted by 8 bits to the left.

MSB LSB
Bit 8 in R0002 |——fo|1|1|o|o|1|o|1|1|o|1|1|o|o|1|1J—<—R0001

before execution

Carry MsB LSB F
"" l"'[°|°|1|1|0|1|0|1 R0000

MSB LSB

——|1|1|1|0|1|0|0|1|1|1|1|1|o|1|o|0]—<— R0002

iv) When "n" is specified as #16, data is shifted by 16 bits to the left.

Carry MsB ' LSB 5)]
7 RO000
_ MSB LSB

The LSB in R0002 l—ﬁ|o|1|1|o|o|1|1|o|o|1|1|o|1|o|1j—-—R0001

before execution

MSB TS5
——|7|1|1|1|0|1|0|0|1|1|o|1|1]o|1|o}-._ R0002

enotes area that is cleared.

ONotesO e Aspecification of D1>D2 cannot be made.

e D1 and D2 hasto be in the same device area.
For example, if D1 is in M000O and D2 is in R0010, a program error is
generated.
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|

i i Execution Pulse Indirect
Shift instruction condition Input ON | specification o specification
. . Number of Shiftcarry Underflow
Instruction | FUNCTION No. Instruction name bytes used Flags M900 O M902
: : Overflow Operation
h b -
SFR FUN 62 Right shift 9 bytes M901 error M9OE
OP link OP link . . Input Output
Input X input X OutputY output Y .Auxﬂlary M Hold L Special M register register
n - - - - - - - - -
i i Y000 Y200 RO600 L000 i i M000
D1 toY190 | tov200 | toR0619 | tol490 to M890
_ - Y000 Y200 MO000 L00C _ - R0600
D2 toY190 | toy290 | toms90 | tol490 to R0619
" Timer/counter . . ) . . Decimal
T /cu Register R Link register P Special register R/P Constant # c onsscgrr\: K-
n - - - - #1. 4. 8. 16 -
R0000 to R0499
D1 R1000 to R4999 P0000 to P3799 -
RO000 to RO499
D2 - R1000 to R4999 P0000 to P3799 - -
Ladder circuit example
| F-62 #
} — SFR n p1, D2

@ Function descrlptvon
This instruction shifts the number of bits specified by
(MSB—LSB) from a word in specified word area D1 to D2.
D1 specifies the first word and D2 the last word (D1=D2).
When D1 = D2, word data (16 bits) is shifted by "n" bits.
When "n" is 1, data is shifted by 1 bit to the right.

When "n" is 4 data is shifted by 4 bits to the right.

When "n" is 8, data is shifted by 8 bits to the right.

When "n" is 16, data is shifted by 16 bits to the right.

The shift carry (M900) is connected to the LSB of D1.

@ Description

"n" to the right

When D1 is in R0000 and D2 in R0002, the data is processed as shown

below.
v MSB Ls8 |
% |->F1|o|1|1|o|o|1|1|o|o|1|1|o|1|o|1f—|m:Roooo
MSB
r|1|1|1|1|o|1|o|o|o|1|1|o|1|o|1|o|— RO001
gggggg;fgybs;?fggput,,----—>|o|1|0|1|0|0|1I1|1|1I1|0I1|0|0|J— D2:R0002
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i) When "n" is specified as #1, data is shifted by 1 bit to the r1ght

Carry *— MSB LSB
l—m I"D|1|0|1|1|0|0|1|1|o|o|1|1|o|1|ol—-—Roooo
MSB LSB
The LSB bit in R0002
bofore oxemtion E>|1|1|1|1|1 lol1fofofol1]1To1ToT1 ] rooor
MSB LSB
R0002
ii) When "n" is specified as #4, data is shifted by 4 bits to the right.
Carry MSB LSB
l—@ r{TolaoTiTol 1 ool i To ol 1} rumm
) MSB LSB
Bit 3 in RO00O0 before :
ot |—|1|o|o|1|1|1|1l1|ol1|o|o|o|1|1|o]—R0001
MSB LSB
[0} o[1Jof1JoJo[ 1]t 111 o} rooo2
iii) When "n" is specified as #8, data is shifted by 8 bits to the right.
Carry *— MSB LSB
l_-III I"‘|0|1|1|0|1|0|1|0|1|0|1|1|0|0|1|1I—Roooo
MSB LSB
Bit 7 in ROO0O before
execution I_-L1I1|1I0|1 |0|0|1|1|1|1|1|0|1|0|0|—R0001
MSB LSB
[0} o[1Jof1Jofo 1]} rooo:
iv) When "n" is specified as #16, data is shifted by 16 bits to the right.
. Carry MSB LSB
‘—IIJ |—11|1|1|1|o|1|o|o|o|1|1|o|1|o|1|j—Roooo
, MSB LSB
The MSB in R0000 E|0|1|0I1|0|0|1|1I1|1|1|0I1 Jo[o] 1 [——rooot
before execution
MSB L.SB
R0002
Denotes area that is cleared.
ONotesO

® A specification of D1>D2 cannot be made.

® D1 and D2 hasto be in the same device area.

For example, if D1 is in M000 and D2 is in R0010, a program error is
generated.
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ifti i Execution Pulse indirect
Shift instruction condition Input ON specification O specification| ~
. . Number of Shift carry Underfiow
Instruction | FUNCTION No. Instruction name bytes used Flags M900 O M902 -
: : h Overflow Operation
ft t th 9 byte - -
RLC FUN 63 Left rotation with carry ytes M901 error MIOE
OP link OP link o . input Output
InputX input X outputY | ooty Auxiliary M Hold L Special M register register
n - - - - - - - - -
R _ Y000 Y200 MO000 L000 _ _ R0O600
D1 toY190 | toY290 | tom890 | tol4g0 to R0619
_ - Y000 Y200 MO000 LO0O _ _ RO600
D2 to Y190 to Y290 to M890 to L490 to R0619
Timer/count . . . . . Deci
rT /Cun er Register R Link register P Special register R/P Constant # c O;i’:;:ll(
n - - - - #1. 4. 8. 16 -
RO000 to R0499
D1 R1000 to R4999 P000O0 to P3799
R0000 to R0499
D2 R1000 to R4999 P0000 to P3799 - -
Ladder circuit example
| F-63 #
I i} L riC n p1, D2

@ Function description
This instruction shifts the number of bits specified by "n" to the left
(LSB—MSB) from a word in specified word area D1 to D2 to perform a
rotation with carry (M900). The rotation is triggered when the input goes
ON.
D1 specifies the first word and D2 the last word (D1=D2).
When D1 = D, word data (16 bits) is rotated by "n" bits.

When "n" is 1, data is rotated by 1 bit to the left (bit rotation).

When "n" is 4 data is rotated by 4 bits to the left (digit rotation).
When "n" is 8, data is rotated by 8 bits to the left (byte rotation).

When "n" is 16, data is rotated by 16 bits to the left (word rotation).

@ Description
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When D1 is in R0000 and D2 in R0002 the data is processed as shown

below.
{ MSB LSB
Carry |—11|o|1|1|o|o|1|1Io|o|1|1|o|1|o|1J-— D1:R0000
- MSB LSB
|—|1|1|1|1|o|1|o|o|o|1|1_.|o|1|o|1|o|-— RO00T
MSB LSB
L Tol+ ot fofol1[1[r1]t1]1Tol1]{o]o]1 [ p2rooo2
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i) When "n" is specified as #1, data is rotated by 1 bit to the left.

Carr

The MSB bit in R0002
before execution

MSB LSB
I——|o|1|1|o|o|1|1lo|o|1|1|o|1|o|1

MSB LSB
[—|1|1|1|0|1|0|0|0I1|1|0|1I0I1|0|1I<—
MSB ‘ LSB

T To[1{olo[a [t [1[1[1]of1lofof1]1—

ii) When "n" is specified as #4, data is rotated by 4 bits to the left.

Carry

Bit 12 in R0O002 before
execution

MSB LSB
|—|o|o|1|1|o|o|1|1|o|1|o|1 dol1]o—
MSB LSB
ﬁ0I1|0|0I0I1I1I0I1|0|1|0I1|0|1|u-—
MSB LSB

iii) When "n" is specified as #8, data is rotated by 1 byte to the left.

Carr

Bit 8 in RO002 before
execution

ToJola 1111 of1Jofofelalala]1}—

MSB LSB
I—-|o|o|1|1|o|1|ol of1Jof1lolo]1—
MSB LSB

l—-|o|1I1|o|1Io|1|o|1|o|1|1|o|o|1|1j~—

MS! LSB

B
FTalaJo[aJoJo 1 a[sT1l1]ol1]0

iv) When "n" is specified as #16, data is rotated by 1 word to the left.

Carr

The LSB in R0002
before execution

MSB LSB
o 1Jol1Jolof1 11 J1[1]of1]0f0—
MSB LSB

lof—

[—ﬁ|0I1|1|010|1|1I010|1|1IOI1|0|1|‘—‘

MsB LSB

< NotesO

7111 ]o[1]oJoJo 1 [1]of1]ol1lo|—

| Denotes area that is cleared.

® Aspecification of D1>D2 cannot be made.

® D1and D2 hasto beinthe same device area.

R0O000

RO001

R0002

RO000

RO0O1

R0002

" RO000

RO001

R0002

RO000

R0001

R0002

For example, if D1 is in M00O and D2 is in R0O010, a program error is

generated.
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g ; Execution [ nhutON Pulse indirect | _
Shift instruction condition np specification O specification
) Number of hi u f
Instruction | FUNCTION No. instruction name b;tr:s S;e% s ll\:tgcoaor Y o lo nlc\:i/legrolzow -
- Flags
: : : Overflow Operation
Right rotation with ca 9 byte - -
RRC FUN 64 Ight rotation with carry ytes M901 error M9OE
OP link OP link o . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
n - - - - - - - -
- _ Y000 Y200 M000 L000 _ R0600
D1 10 Y190 toY290 | tom890 10 L490 to RO619
_ i Y000 Y200 M000 1000 j RO600
D2 t0 Y190 to Y290 to M890 to L4390 to R0619
Timer/counte . . . . . Decimal
imerTic ner Register R Link register P Special register R/P Constant # constlan: K
n - - - - #1. 4. 8. 16 -
RO0O00 to R0O499
D1 - R1000toRag99 | FO000t0P3799 - -
R0O000 to R0499
D2 - R1000toRageg | PO000t0P3799 - - -

Ladder circuit example

n
'
(e
.::.
[

-

=
ol
o

D1, D2 '——i

@ Function description
This instruction shifts the number of bits specified by "n" to the right

(LSB—MSB) from a word in specified word area D1 to D2 to perform a
rotation with ecarry (M900). The rotation is triggered when the input goes

@ Description
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ON.

D1 specifies the first word and D2 the last word (D1=D?2).
When D1 = D, word data (16 bits) is rotated by "n" bits.
When "n" is 1, data is rotated by 1 bit to the right (bit rotation).
When "n" is 4, data is rotated by 4 bits to the right (digit rotation).
When "n" is 8, data is rotated by 8 bits to the right (byte rotation).
When "n" is 16, data is rotated by 16 bits to the right (word rotation).

When D1 is in R0000 and D2 in R0002, the data is processed as shown

below.
v MSB LSB
o r|1|0|1|1|0I0I1|1I0l0|1|1|011|0|1f—|m:Roooo
MSB LSB
rﬁh|1|1|0|1|0|0|0|1I1IOI1|0I1|0|— Rooo1
LSB
——>ﬁ>|1|o|1|o|o|1|1|1|1|1|o|1|o|o|1]——Dz:Roooz
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i) When "n" is specified as #1, data is rotated by 1 bit to the right.

MsB

LSB

|->I0|1IOI1I1IOIOI1I1I0|0I1|1|0I1IOI—

Carry
N

MSB

LSB

The LSB bit in R0000 r|1I1|1I1|1I0|1l0I0|0I1|1|0I1I0|1J-—
before execution
MSB LSB
L SETo[1JolaJoJola a1l [1fof1fofof—
ii)then "n" is specified as #4, data is rotated by 4 bits to the right.
v MSB LSB
5 |->m0|1|0|1I0I1|1I0I0|1l1I0|0|1I1i
L.SB
8it3in RO000 before rl1l0I0|1|1I1I1|1l0|1I0|0|0I1|1|0|——
execution
MSB LSB
L STiJol1l# o1 Jof1Joloa[a1[1fal1lof—

iii)When "n" is specified as #8, data is rotated by 1 byte to the right.

v MSB LSB
= plolaliTolsTo1Jol 1 Tolal1lolols[1/—
MSB LSB
Bit 7 in R0000 before |—>|1|1|1|o|1|o|o|1|1|1|1|1|0|1|0|o|—
execution
MSB
[of1]t1]of1]of1]
iv) When "n" is specified as #16, data is rotated by 1 word to the right.
. ¥ MSB LSB
C
= |—>r1|1|1|1|o|1|0|0|0|1|1|0|1|0|1|0|'—
MSB LSB
The MSB in RO00O

rﬁl1I0|1I0|0|1|1I1I1|1I0|1|0|0|1}——

before execution

MSB

LSB

{NotesO

L s{o[ 1 JoJol1 1 oJo1]1fol1]o]1}

Denotes area that is cleared.

® Aspecification of D1>D2 cannot be made.

® D1and D2 hasto bein the same device area.

RO000

RO001

R0002

- RO0O0O

R0001

R0002

R0O000

RO001

R0002

R0O000

RO001

' RO002

For example, if D1 is in M00O and D2 is in R0O010, a program error is

generated.
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

ifti i Execution Pulse Indirect
Shift instruction condition Input ON specification O specification| ~
) Number of Shiftc Underflo
Instruction | FUNCTION No. Instruction name b;tes used ;wgoa(;'ry O nM902 Wl
Left rotation 9 bytes Fo [ overfiow | | Operation [
RL FUN 65 M901 error M9OE
OP link OP link - . Input Output
InputX input X outputY | o touty Auxiliary M Hold L Special M register register
n - - - - - - - - -
- - Y000 Y200 M000 LO0O _ _ RO600
D1 to Y190 toY290 | toM890 to L490 to RO619
_ _ Y000 Y200 MO000 L0O00 _ _ RO600
D2 to Y190 toY290 | tom890 to L490 to R0619
Ti /i t . . , R . Deci
mer_;gun er Register R Link register P Special register R/P Constant # conesi;n;:IK
n - - - - #1. 4. 8. 16 -
R0000 to R0499
D1 R1000 to R4999 PO00O0 to P3799
R0O000 to R0499
D2 - R1000toRa999 | PO000t0P3799 - - -
Ladder circuit example
| F-65 #
I — - | Re n : D1, D2

@ Function description
This instruction shifts the number of bits specified by "n" to the left
(LSB—MSB) from a word in specified word area D1 to D2 to perform a
rotation without carry (M900). The rotation is triggered when the input
goes ON. Make a pulse setting when this operation is to be performed for
each scan.
D1 specifies the first word and D2 the last word (D1 =D2).
When D1 = D, word data (16 bits) is rotated by "n" bits.
When "n" is 1, data is rotated by 1 bit to the left (bit rotation).
When "n" is 4, data is rotated by 4 bits to the left (digit rotation).
When "n" is 8, data is rotated by 8 bits to the left (byte rotation).
When "n" is 16, data is rotated by 16 bits to the left (word rotation).
A value identical to the LSB of D1 is placed in shift carry.

@ Description
When D1 is in R0000 and D2 in R0002, the data is processed as shown

below.

MSB . 'Lsai—l
r-WIOI1I1IOIOI1|1|0|0|1I1|0|1|0|1 R0000

MSB . LSB
|—-r1|1|1|1|o|1|0|o|o|1|1|o|1|o|1|o|-—Rooo1
MSB LSB

C
[sl<=ol1loltTolo[al 1] 1] oft1ToTo 1} recez

5-104




Bit 15 in RO002
before execution

Carr MSB
l—[ﬂ—ﬁ1|0|1|0I0|1|1|1I1|1|0|110|0|1I1J*-

Bit 12 in RO002
before execution

Carr

Bit 8 in R0O002
before execution

Carry

Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i) When "n" is specified as #1, data is rotated by 1 bit to the left.

MSB

RO000

[—ﬁ|1|1lo|o|1|1|o|o|1l1lo|1lo|1IoJ*J

MsB

LSB

l—-\7|1|1|o|1Iolo,»|o|1|1|o|1|o|1|o|1j*-aooo1

LSB

R0002

ii) When "n" is specified as #4, data is rotated by 4 bits to the left.

MSB

LSB

'rl'°|0|1|1|0|0|1|1|0|1|0|1|0|1|0|L|-¢-| R0O000

MSB

LSB

l_—lFl1|0|0|0l1|1|0|1|0|1|0|1|0l1|ﬁ¢-R0001

MSB

LSB

0|0|1.|1|1I1|1|0|1|0|0|1|1I1|1lj*-

R0O002

iii) When "n" is specified as #8, data is rotated by 1 byte to the left.

MSB

LSB

|“|—0|0|1|1|0|1|0|1|0|1|o|1|o|o|1|1J-«‘ RO000

MSB

LSB

rﬁh|1|o|1|o|1|o|1|o|1I1|o|o|1|ﬂ-*-Rooo1

MsB

LSB

1|1|1.|o|1Io|o|1|1|1|1|1|o

[1]0] 0}~ rooo2

iv) When "n" is specified as #16, data is rotated by 1 word to the left.

Bit 4 in RO002
before execution

Carry

ONotesO

MSB

[—WhI0|1|0I0I1|1l1l1I1IOI1|0|0ILSif*J

RO000

MSB

LSB

["IT|0|1|1|0|0|1|1|0|0|1|1|o|1|o|u-~_kooo1

MSB

LSB

1|1|1|1|0I1|0I0l0|1|110|1|0|1|oj"

R0002

® Aspecification of D1>D2 cannot be made.

‘e D1and D2 hastobein the same device area.

For example, if D1 is in M00O and D2 is in RO010, a program error is

generated.
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

ifti i Execution Pulse Indirect | _
Shift instruction condition InputON specification O specification
. . Number of Shift carry Underflow
Instruction | FUNCTION No. instruction name bytes used Flags M900 O M902 -
. : : Overflow Operation
Rightsh 9b - -
RR FUN 66 ight shift ytes M901 error M9OE
OP link OP link " ) Input Output
InputX input X OutputY output Y Auxiliary M Hold L Special M register register
n - - - - - - - - -
- _ Y000 Y200 MO000 LOGO _ _ R0600
D1 to Y190 toY290 | toMm890 to L490 t0 R0619
] i Y000 Y200 MO0O0O LO0D ] j R0O600
D2 1o Y190 t0Y290 | toM890 to L490 to RO619
i /4 . . . . . Deci
Tlmeth;gunter Register R Link register P Special register R/P Constant # co:ssc:z: IK
n - - - - #1. 4. 8, 16 -
RO0O00 to R0499
D1 R1000 to R4999 PO000 to P3799
RO000 to R0499
D2 - R1000toR4999 | P0000toP3799 - -
Ladder circuit example .
l F-66 #
I 1} v | rR n : b1, D2

@ Function description
This instruction shifts the number of bits specified by "n" to the right
(MSB—LSB) from a word in specified word area D1 to D2 to perform a
rotation without carry (M900). The rotation is triggered when the input
goes ON.
D1 specifies the first word and D2 the last word (D1=D2).
When D1 = D, word data (16 bits) is rotated by "n" bits.
When "n" is 1, data is rotated by 1 bit to the right (bit rotation).
When "n" is 4, data is rotated by 4 bits to the right (digit rotation).
When "n" is 8, data is rotated by 8 bits to the right (byte rotation).
When "n" is 16, data is rotated by 16 bits to the right (word rotation).
A value identical to the MSB of D2 is placed in shift carry.

@ Description
When D1 is in R0000 and D2 in R0002, the data is processed as shown
below.

v MSB 5
cay | [T o 11 0 o1 1 001 1]0]1]0]1} reooo
[ .
r|1l1|1|1|0|1|0|0|0|1|1]o|1|o|1|o|._Rooo1

MSB

‘—->|0|1|0|1|0|0|1|1l1|1|1|0|1|0|0|1_|—R0002
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i) When "n" is specified as #1, data is rotated by 1 bit to the right.

v MSB LSB
i |—10|1|0|1|1|0|0I1I1I0I0|1|1|0|1IOI-*-
l__{II MSB LSB
The LSB bit in RO000 |_|1 |1I1|1|1|0|1|O|0|0|1|1|0|1|0|1|">-
before execution MSB : LSB :
—|1]of1{of1fofof1f1f1f1[1]of1]ofo}~"
ii) When "n" is.~ specified as #4, data is rotated by 4 bits to the right.
¥ MSB LSB J
Carry |—|1|0|1I0|1l0I1I1I0I0|1I1IOI0I1I1|-*
l_-III MSB LSB
|—11|0I0|1|1I1I1|1IOI1I0I0I0|1|1I0I—+-
Bit 3 in RO000
before execution MSB LSB
—s{of1fof1]of1fof1fofofr]{t1]1]1f1]0]->-
iii) When "n" is specified as #8, data is rotated by 1 byte to the right.
v * MSB : LSB _I
Cary |—-|0|1I1|0I1|0I1IOI1|0I1I1I0|0I1|1|'*
’—@ MSB LSB
[—11|1I1I0|1|0|0|1|1I1I1I1I0|1I0I0|—->-
Bit 7 in RO000
before | MSB LSB
execution “—lofof1[1fof1]of1fof1]ol1]ofof1]1]>-
_iv) When "n" is specified as #16, data is rotated by 1 word to the right.
¥ MSB LSB J
Carry r—11|1|1|1|0I1|0|0I0|1I1|0|1|0I1I0|'*
MSB LSB

Bit 15 in RO000
before execution

ONotesO

I—|o|1|o|1|o|o|1|1|1|1|1|o|1|o|o|1|—->-
MSB L.SB
—[1]oft1{1{ofof{1f1]ofof1]1fof1]o1]">"

® Aspecification of D1>D2 cannot be made.

® D1and D2 hasto beinthe same device area.

RO000

RO001

R0002

RO000

RO0C1

R0O002

RC000

RO001

R0002

R0O000

RO001

R0002

For example, if D1 is in MOOO and D2 is in R0010, a program error is

generated.
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i ici i Execution Pulse Indirect
BIN arithmetic instruction Execution | nputON | specification| © |specification| O
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - V902 -
e ' Overflow Operation
BIN addit bytes -
BIN + FUN 70 addition 9byt M901 O error MOOE
OP link OP link - . input Output
InputX input X OutputY | ooty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LOGO - R0OS00 R0600
S| tox190 | tox290 | toY190 | tov290 | tom890 | tolL4g0 toR0519 | toR0619
X000 X200 Y000 Y200 M000 LO0O _ R0500 R0600
S2|  toX190 to X290 to Y190 to Y290 to M890 to L490 to R0O519 to R0O619
] _ Y000 Y200 MO000 LO0O ] _ RO600
o t0 Y190 toY290 | tom890 | tol490 to R0619
Tlmer.sgun er Register R Link register P Special register R/P Constant # c g;ig::lK
RO000 to R0O499 K-32768
S‘_| R1000 to R4999 P0000 to P3799 #0000 to #FFFF to K32767
R0O000 to R0O499 K-32768
S2 - R1000 to R4999 P0000 to P3799 ) #0000 to #FFFF to K32767
R RO4
D - RO o Rases | PooootoPaze - - -
Ladder circuit example
| £-70
| 1} [eIn+ s1 + s2 - D

@ Function description
This instruction adds binary data words S1 and S2 and passes the result to
D. The content of S1 and S2 are not changed by the operation.
S1 contains the summand and S2 the addend.

@ Description
When S1 starts from X000, S2 .from M020 and D from R0001, the data is

processed as shown below.

(XOOF X00E X00D X0OC X00B XOOA X008 X008 X007 X006 X005 X004 X003 X002 X001 X000
st [1JoJ1]ol 11 ]1]1Jolol1]ofof1]1]o0]#ars

L ] [ } [ J 1 !
A F 2 6 K:-20698

MO2F X02E M02D M02C M02B MO2A M029 M028 M027 M026 M025 MG24 M023 M022M021M0200
20 [oJoJo[1JoJoJo[1J1[1]olofolo]1]o]#nec

L ] L ] t 1 [ 1
1 1 C 2 K:4546

Execution of BIN + instruction (#AF26 + #11C2 = #COES)
(R0O00O1)
MSB LSB
o [1]1JoJoloJoJoJo[1[1[1]ofj1]o]o]o]#coes

{ — [ — L ] L J K:=16152
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ONoted ® When the result of adding S1 and S2 exceeds # 10000, the overflow flag
(M901) is set. .
Then #FFFF + #0002 = #10001, thus D is #0001 and M901 goes on
{Decimals)
st [l a el el abala et alafalela]1] P
: 1 ] L ] L 1 L ]
Hexadecimals F F F F
+
s22 [ofolololoflofololololololof[o|1]o] . 2
1 ] | ' ] 1 1] L ]
Hexadecimals 0 0

0

1

lololofoflofolojoloJofo[o]lo]o]o]1]overfow

J L ] [ J
0 0 1

0

When hexadecimals are added, 0001 is transferred to the high-order bit to
correct the result of the operation.

Example:
— BIN+ R0000+R0001-R0002 RO000
#
M901 +y LR
F—mov 1 : Rooo3 —_—
RO003 R0002
T
+0001

® Even if there are decimals in S2 in a binary addition, they are handled as
binaries in the internal operation.

Example:

fS1is#FFFFand S2is K: - 1,
l__”'_1 BIN+ S + S2=D )_{ D becomes #FFFE.

An overflow flag (M901) is then set.
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i ici i Execution Pulse indirect
BIN arithmetic instruction Executon | nputoN | o ication| © | specification] O
. Number of Shift Underflo
Instruction FUNCTION No. Instruction name b;trgs used Figs 'lwgcoaorry‘ _ nMegr02 w o
: ' Overflow Operation
- BIN subtract 9b: - -
BIN FUN 71 sudtraction ytes M901 error M9OE
OP link OP link - . Input Output
InputX input X OutputY output Y Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 M000 LO0O - RO500 R0O600
ST tox190 to X290 t0 Y190 t0 Y290 to M890 to L490 to R0519 to R0619
X000 X200 Y000 Y200 MO000 L000 _ R0500 RO600
S2|  toX190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to R0619
- _ Y000 Y200 M000 L000 _ _ R0O600
D t0 Y190 to Y290 to M890 to L490 to R0619
Tlmer_lrclgunter Register R Link register P Special register R/P Constant # ecimal Ic(onstant
. ROO00O to R0O499 : K-32768
$1 R1000 to RA999 P0000 to P3799 #0000 to #FFFF toK32767 -
RO000 to R0O499 K-32768
$2 - R1000 to RA999 P0000 to P3799 #0000 to #FFFF to K32767
RO000 to R0499
D - R1000 to R4999 P000O to P3799
Ladder circuit example
| F-71
I — | —BN- 51 - s2 - D

@ Function description .
This instruction subtracts binary data word S2 from S2 and passes the
result to D. The content of S1 and S2 are not changed by the operation.

S1 contains the minuend and S2 the subtrahend.

@ Description :
When S1 starts from X000, S2 from M020 and D from R0001, the data is
processed as shown below.

X00F XOOE X00D X00C X00B X0OA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000
s. [1]1]111]1]oJoJofJoJ1[oJof1lof1]1]mrsae

1 ] [ N { [} ] L ) K:-1973
F 8 4 B

MO2F XO02E M02D M02C MO2B MO2A M029 M028 M(027 M026 M025 M024 M023 M022M021M0200
s [o]1]JoJ1JoJol1J1J1JoJ1[1]olofolt1]#ssm

1 | 1 ] L ] [ i ]
5 3 B 1 K:21425

Execution of BIN- instruction (#F84B — #53B1 = #A49A)

MSB (RO00T) ' LSB
o0 [1Jol1]oJol1JoJo[1]oJo[1[1Tol1{o]#ama’
1 1 i 1 L 1 1 ] K:-23398
A 4 9 A
ONoted A subtraction of $1 and S2 resulting in a borrow sets the underflow flag
(M902).
When #1000 - #2000 = -#E000 and when #EO000 is placed in D the M902
flag is set.
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

. .. . Execution Pulse Indirect
BINarithmetic instruction e tion | MPUtON | o ification | O specification]
| . 10 | . Number of Shift carry _ Underflow
nstruction FUNCTION No. nstruction name bytes used Flags M900 M902 -
T o Overflow Operation
BIN It - -
BIN+ FUN 72 multiplication 9 bytes V901 error MOOE
OP link OP link - . Input Output
Input X input X OutputY | itouty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 M000 | LO00 - RO500 R0O600
$1 10 X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to R0O619
X000 X200 Y000 Y200 M000 LO0O _ RO500 RO600
521 tox190 10 X290 toY190 | toY290 | tom890 | tot490 toR0519 | toR0619
_ _ Y000 Y200 M000 LO00 _ _ R0600
D t0 Y180 to Y280 to M880 to L480 to R0618
Txme{/rc/gunter Register R Link register P Special register R/P Constant # corii:?\:IK
R0O000 to R0499 K-32768
S1 - R1000 to R4999 P0O00O0 to P3799 #0000 to #FFFF o K32767
52 - Rooa o Rooos | Pooootorszey - #0000 to #FFFF tg'zgggg
to R049
D - RoOoN Roaes | Po000top379s - - -
Ladder circuit example
l F-72
1l leine 51+ s2 = D

5-112

@ Function description

This instruction multiplies binary data words S1 and S2 and passes the
high-order 16 bits of the result to D + 1 and the low-order 16 bits to D. The
content of S1 and S2 are not changed by the operation.
S1 contains the multiplicand and S2 the multiplier data.
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@ Description
When S1 starts from X000, S2 from M020 and D from R0001, the data is

processed as shown below.
X00F XOOE X00D X0OC X00B X00A X009 X008 X007 X006 X005 X004 X003 X002 X001 X000

s: ol 1folt]ol sl alalalalal1lo]o]o]w#smrs

L ] L ] L (] L ] K:22520
5 7 F 8

MO2F XO02E M02D M02C MO2B M0O2A M029 M028 M027 M026 M025 M024 M023 M0O22M021 M0200
sz |oJol1]oJoflolslol1lola[1{1]o]1]o0]#aea

1 l 1 ! L i L ! K:8890
2 2 l B A

Execution of BIN* instruction (#57F8*#22BA = #BEEDA30)

MSB (Ro0017) LSB
o (1] 1]o]l 1 [1]ol1]ololol1]1]0]0]o0] o] #aso—
o o o o .
b A 3 0 K:200202800
MSB (R0002) LSB
pst:lofololofr]ol 111l al1lol1{1]1]o0] soeee—

L ! 1 1 [ ] [ ]
0 B E E

When decimal constant K is used and S1 in the example above is K22520,
the same operation is performed.

When decimal constant K is used and S1 in the example above is K256,
which is #100, the following operation is performed.

K256+#22BA = #100%#22BA = #22DCBA

ONotesO ® The most significant bit (B15) of multiplicand $1, multiplier S2 and
destination D determines whether the numeric is positive or negative.
When B15is 0, it is positive and when itis 1, it is negative.

® The table below shows how positive and negative numerics are

determined.
S1 s2 Product
+ + +
+ - -
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i ici i Execution| | N Pulse Indirect | _
BIN arithmetic instruction encdttion| MPUtON | specification| O |specification
. Number of Shift ¢ Underflo
Instruction | FUNCTION No. Instruction name b;t'gs E;ed |'V|90a0r Y ” anrOZ Y ol-
' BIN division 9 bytes Flags ™G verflow .| Operation |~
BIN/ FUN 73 M901 error M9OE
OP link OP link - . Input Output
InputX input X OutputY outputY Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MQ00 L000 _ R0O500 R0600
ST tox190 to X290 10 Y190 toY290 | toM890 to L490 toR0519 | toR0619
X000 X200 Y000 Y200 M000 000 _ R0O500 RO600
$2 to X190 to X290. to Y190 to Y290 to Mi890 to L490 to R0519 to R0619
_ _ Y000 Y200 MO000 L000 : _ RO600
D to Y180 to Y280 to M880 to L480 to R0618
Tnmer{;gunter Register R Link register P Special register R/P Constant # cg:sfgr‘]ill(
R0O000 to RO499 K-32768
$1 R1000 to R4999 PO00O0 to P3799 #0000 to #FFFF to K32767
R0000 to R0O499 K-32768
S2 R1000 to R4999 P0000 to P3799 #0000 to #FFFF to K32767
R0O000 to R0O498
D R1000 to R4998 P000O0 to P3798
Ladder circuit example
| F-73
| — et/ s1 /7 s2 - D

@ Function description
This instruction divides binary data word S1 by S2 and passes the quotient
to D and the remainderto D + 1.
The content of S1 and S2 is not changed by the operation.
S1 contains the dividend and S2 contains the divisor.
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@ Description
When S1 starts from X000, S2 from X210 and D from R0001, the data is
processed as shown below.

X0OF XOOE X00D X00C XOOB XGOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000
s [o]J1]Jolt1Jolalt1[1[1]1[1[1[1]Jofofo]|#ms"

1 1 1 ] [ ) [ I K:22520
5 7 F 8

X21F X21E X21D X21C X21B X21A X219 X218 X217 X216 X215 X214 X213 X212 X211 X210
2 [0]oJ1]oJoJol1JoJ1Jof1l1l1]of1]0]#umm

| | L 1 t 3 | 1.
2 2 B A K:8890

Execution of BIN/ instruction (#57F8 / #22BA = #2
remainder #1284)

(R0O0O01)
MSB . LSB
0 [oJoJloloJoJoJoJoJoJoJoJoJofol1[o]=
1 ) L 1 L | L 1 K:2
(Quotient) 0 0 0 2
(RO002)
MSB LSB

p+:]o0JoJolr]oJoJ1JoJ1JoJololol1[o]fo0]#uoem

L (] 1 ] 1 ] t ]
{(Remainder) 1 2 8 4

K:4740

When decimal constant K is used and S1 in the example above is K22520,
the same operation is performed.

ONotesO e The most significant bit of dividend S1, divisor S2 and destination D
determines whether the numeric is positive or negative.
When B15 is 0, the numeric is positive and when itis 1, itis negative.

® When the divisor S2 is 0, an operation error (M90E, M90F) is generated
and the operation is aborted.

® The quotient and the remainder shall satisfy the formula "S2 x quotient
+ remainder = $1."
Example: S1/52

D
S1 S2
Quotient Remainder
+3 +2 ' +1 +1
+3 -2 -1 -1
-3 +2 =1 -1
-3 -2 +1 -1
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i ici H Execution Puise Indirect
BIN arithmetic instruction Execution| inputON | itication | © |specification] -
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used M900 - M902 -
BIN increment 5 bytes F298 ™ overflow O Operation | _
BINI FUN 74 M901 error M9OE
OP link OP link - . Input Output
Input X input X outputY | ouenuty Auxiliary M Hold L Special M register register
j . Y000 Y200 MO000 LO0O j _ RO600
D t0 Y190 t0Y290 | tom890 | toL490 to R0619
i / . . . . R Decimal
Tlmer_rc;gunter Register R Link register P Special register R/P Constant # con sfc'a":‘: K
RO000 to R0499 .
D - R1000 to RA999 P0O000 to P3799
Ladder circuit example
| F-74
| i} | BINT D

@ Function description

@ Description
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MSB

This instruction increments (+ 1) word data D.

When D starts from R0001, the data is processed as shown below.

(R0001) LSB

D:

[oJolol1JoJoJ1Jolr[1Jolal1l1l0][1}smm

] L | L ) 1 i}

D D
Execution of BIN! instruction (#12DD + #12DE)

(RO001) LSB

[olololt+TofJol1Jol1[afolafr]1l1]o0],

MSIB

ONotel

LSB
3 1 ] t ) [ 1

When the result of an operation is #10000, the overflow flag (M901) is set
and the result becomes #0000. ‘

Since #FFFF + #1 = #10000, the result of #0000 placed in D causes M901
to goon. ‘




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

: P . Execution | Pulse Indirect
BIN arithmetic instruction condition | MPUtON | opecification| © specification] ~
Number of Shift Underfl
Instruction FUNCTION No. Instruction name b;tes S;:d :wgcoag i - nMegrozow o
Flags
Overflow Operation
B b - -
BIND EUN 75 IN decrement 5 bytes M0 error MOOE
OP link OP link - . Input Output
Input X input X outputY | o outy AuxiliaryM | HoldL Special M register register
] _ Y000 Y200 MO000 LO0O j _ RO600
D toY190 | toY290 | tomM890 | toL490 to R0619
Ti / . . . . . Deci
mer_;gunter Register R Link register P Special register R/P Constant # corfsilzwilK
R0O000 to R0499
D - R1000 to R4999 P0000 to P3799 -
Ladder circuit example
| E-75
} Bl D

@ Function description
This instruction decrements (-1) word data D.

@ Description

When D starts from R0001, the data is processed as shown below.

MSB (Ro0O1) LSB
pp [oJoJoltlololtJof1T1Tofsfal1l0l1 sm
L ] L ] L | 1 S|
1 2 D D
Execution of BIND instruction (#12DD - #12DC)
v (RO001) LSB
o [oJoJoJt1]oJoJ1Jolr1[1Jolal1l1]0l0],m
MSB ' LSB
L | 1 J t (] i d
1 2 D c
ONoted When the result of an operation causes a borrow, the underflow flag

(\M1902) is set and the result becomes #FFFF.
Since #0000 - #1 = #FFFF, the result of #FFFF placed in D causes M902 to

goon.
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i ict i Execution Pulse Indirect _
BIN arithmetic instruction Execution] nputoN | o isication| O] specification
. Number of Shift carry Underfiow
Instruction FUNCTION No. Instruction name - -
Doubl d BIN P Mgf? : ot
ouble-wor Overflow Operation -
DBI + FUN 76 addition 13 bytes M901 Ol error M90E
OP link OP link - . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 to M000 LO0O0 _ R0O500 R0600
$1 to X180 to X280 to Y180 Y280 to M880 to L480 to R0518 to R0O618
X000 X200 Y000 Y200 MO000 L000 _ R0500 R0O600
$2 to X180 to X280 to Y180 to Y280 to M880 to L480 to R0518 to R0618
j _ Y000 Y200 MO000 1000 _ i R0600
D to Y180 to Y280 to M880 to L480 to R0618
Ti t . . . . . Decimal
lmer_{_jgun er Register R Link register P Special register R/P Constant # co,fsif,‘,";‘ K
R0000 to R0O498 #00000000 K-2147483648
s1 R1000toRag9g | 0000t0P3798 to #FFFFEFFF | to K2147483647
RO000 to R0498 #00000000 K-2147483648
52 R1000toRag9g | "0000toP3798 to #FFFFFFFE | toK2147483647
R0000 to R0498
D - R1000 to R4998 P0O00O to P3798
Ladder circuit example
| F-76
| — = —DBI+ S1 + S2 = D

‘@ Function description

This instruction adds 8-digit BIN data in two words consisting of S1 + 1
(high-order) and S1 (low-order) to two words consisting of $2 + 1 (high-
order) and S2 (low-order). The resulting 32-bit data string is passed to D+1
(high-order) and D (low-order). The content of S1 + 1,581,582 + 1 and S2 is
not affected by the operation.
S1 + 1 and S1 contain the summand and S2 + 1 and S2 contain the addend.

@ Description

‘ This operation is identical to a BIN+ (FUN70) operation.

ONoted

When the result of an addition of (51 + 1, $1) and (52 + 1, S2) exceeds
#100000000, the overflow flag (M901) is set.

Since #FFFFFFFF + #00000002 = #100000001, the result of #00000001
placedinD + 1 causes M901togoon.
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H P H Execution Pulse Indirect
BIN arithmetic instruction condition | MPUtON [ ooecification] O |specification|
. Number of Shiftcarry Underflow
Instruction [ FUNCTION No. Instruction name bytes used - O
Double-word BIN . Flags O\Z?f(l)gw Opl\:rgao‘c?on
D8I~ FUN 77 subtraction 13 bytes M901 B error M90E )
OP link OP link - . Input Output
inputX outputy | OUPUtY | oitouty Auxiliary M | HoldL Special M- | o icter register
X000 X200 Y000 Y200 MO000 L000 j R0500 RO600
ST tox180 10 X280 to Y180 10 Y280 to M880 o L480 toR0518 | toR0618
X000 X200 Y000 Y200 MO000 L000 i RO500 ROG00
521 tox180 10 X280 to Y180 to Y280 to M880 to L480 toR0518 | toR0618
j ] Y000 Y200 M000 LOOO _ _ RO600
D to Y180 0 Y280 to M880 10 L480 to RO618
Tlmer_:_c;gunter Register R Link register P Special register R/P Constant # cgr?si!r:\?clK
RO000 to R0498 #00000000 K-2147483648
$1 R1000 to R4998 P0000 to P3798 to #FFFFFFFF | to K2147483647
RO000 to R0498 . #00000000 | K-21474873648
52 - R1000 to R4998 P0000 to P3798 to #FFFFFFFF | to K2147483647
R0000 to R0498
D - R1 oog tg Ra998 PO00O to P3798 - - -

Ladder circuit example

F-77
{o1- s1 - s2 D

@ Function description

A binary subtraction operation is performed on 2-word binary data
S1+ 1(high-order), S1(low-order) and S2+ 1(high-order), S2(low-order) and
the result is transferred to D+ 1(high-order), D(low-order). The content of
S1+1, 81 and S2+1, S2 are not changed by the operation.
S1+1, 81 is the minuend and 82+ 1, S1 is the subtrahend.

@ Description

This operation is identical to a BIN- (FUN71) operation.

Noted When the result of subtracting S2 + 1,52 from S1 + 1, S1 causes a borrow,

the underflow flag (M902) is set.
Since #10000000 - #20000000 = #E0000000, the result of #E0000000
placedin D + D, D causes M902 to go on.
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H P H Execution Pulse Indirect
BINarithmetic instruction eecition]| IMPUtON | opecification | © | specification | -
ber of hift Underfl
Instruction FUNCTION No. Instruction name 'Q';{Es 5;& ’ ;Vlgi)ag Y ] nMgl;)Zc’W -
- Flags -
DBI* FUN 78 Double-word BIN 13 bytes O\;;rgf(;(:w - ec:f:rralv.ltlg%nE -
OP link OP link - . Input Output
Input X input X OutputY | eouty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 L0O00 j RO500 RO600
S toX180 0 X280 to Y180 t0Y280 to M880 to L480 toR0518 | toR0618
X000 X200 Y000 Y200 MO000 LO0O _ RO500 RO600
$2]  tox180 to X280 to Y180 to Y280 to M880 to L480 toR0518 | toR0618
] ] Y000 Y200 M000 L000 j j RO600
D 10 Y160 10 Y260 to M860 1o L460 to R0616
Tlmer_:_c/gunter Register R Link register P Special register R/P Constant # COD;S;T:’:IK
RO000 to R0498 #00000000 K-2147483648
St R1000 to R4998 P000D to P3798 to #FFFFFFFF | to K2147483647
_ RO000 to R0498 ' ] #00000000 K-2147483648
s2 R1000 to R4998 P0000 to P3798 to #FFFFEFFF | to K2147483647
RO000 to R0496 »
D R1000 to R4996 P000O0 to P3796
Ladder circuit example
| F-78
I — {DBI* s1 * s2 - D

@ Description

ONoted
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@ Function description

This instruction multiplies binary data in two words consisting of S1 + 1
(high-order) and S1 (low-order) by two words consisting of 82 + 1 (high-
order) and S2 (low-order) . The 4-word result is passed to D + 3 (high-order),
D + 2,D + 1 and D (low-order).

The content of S1 + 1, 81, S2 and S2 + 1 is not affected by the operation.

S1 + 1 and S1 contain the multiplicand and S2 + 1 and S2 the multiplier.

This operation is identical to a BIN* (FUN72) operation.

The most significant bit in S1 + 1 and S1, the multiplicand, S2 + 1 and 52,
the multiplier, and in D + 3, D + 2, D + 1 and D, the result, indicate
whether the numeric is positive or negative. A 0 indicates positive and a 1
indicates negative.




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

. s : Execution Puise Indirect
BIN arithmetic instruction condition | MPUtON | specification| O | specfication | -
) . Number of Shift ca Underflow
Instruction | FUNCTION No. Instruction name b;{gs E;eod o Mgoo"y _ nMgr02 -
Double-word BIN Overflow _ Operation
DBI/ FUN 79 division 13 bytes M901 error MOOE | ©
OP link OP link - . Input Output
InputX outputy | OUPUY | ouenuty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MOQO00 LO0O _ R0500 R0O600
$1 to X180 t0 X280 to Y180 to Y280 to M880 “to L480 to R0O518 to R0618
X000 X200 Y000 Y200 MQ00 L000 _ R0500 R0600
52| toX180 0 X280 to Y180 toY280 | toM880 to L480 toR0518 | toR0618
i _ Y000 Y200 M000 L000 _ _ RO600
D to Y160 10 Y260 to M860 to L460 to RO616
Ti /i t . . . . . Deci
lmerTc;'gun er Register R Link register P Special register R/P Constant # conesct:'r‘:c]K
R0O000 to RO498 #00000000 K-2147483648
S1 R1000 to R4998 P0000 to P3798 to #FFFFFFFF | to K2147483647
RO000 to RO498 #00000000 K-2147483648
52 - R1000toRa998 | ' 0000t0P3758 to #FFFFFFFF | toK2147483647
R0O000 to R0O496
D - R1000 to R4996 PO000 to P3796 - -

Ladder circuit example

F-79
{DBI/ S1 /7 S2 D

\

ONotesO

@ Description

@ Function description

This instruction divides binary data in two words consisting of S1 + 1 (high-
order) and S1 (low-order) with two words consisting of S2 + 1 (high-order)
and S2 (low-order) . The quotient is passed to D + 1 (high-order) and D (low-
order) and the remainder is passed to D + 3 (high-order) and D + 2(low-
order).

The content of S1 + 1, S1, S2 and S2 + 1 is not affected by the operation.

S1 + 1 and S1 contain the dividend and S2 + 1 and S2 the divisor.

This operation is identical to a BIN/ (FUN73) operation.

® The most significant bit in $1 + 1 and S1, the dividend, S2 + 1 and S2,
the divisor, and in D + 1 and D, the result, indicates whether the numeric
is positive or negative. A 0 indicates positive and a 1 indicates negative.

® When the divisor S2 is 0, an operation error (VI90E, M90F) is generated
and the operation is aborted.
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H H H H Execution Pulse Indirect
Logical operation instruction condition | MPUtoN | oo dification| O specification| ©
Number of hi Underfl
Instruction | FUNCTION No. Instruction name b;’{gs E;ed : ;\;tg%a(; ik nl?/leQrOZOW
Flags Overflow Operation
WAND FUN 80 And 9 bytes M901 “| errormooe |~
OP link OP link . . Input Qutput
tnputX input X OutputY | itnuty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 L000 j RO500 RO600
$1| toX190 10 X290 to Y190 10 Y290 to M890 to L490 toR0519 | toR0619
X000 X200 Y000 Y200 MO000 LO0O _ RO500 RO600
S21  toX190 to X290 to Y190 0 Y290 to M890 to L490 toR0519 | toR0619
) j Y000 Y200 MO000 L00O ) _ RO600
D o Y190 o Y290 to M890 to L490 1o R0619
Tlmer{_?gunter Register R Link register P Special register R/P Constant # cc?r\es‘;;'aﬂle
RO000 to R0499 K-32768
S1 R1000 10 RA999 PO00O to P3799 #0000 to #FFFF toK32767
RO000 to R0499 K-32768
Y) - R1000 to RA999 PO00O to P3799 - #0000 to #FFFF t0K32767
RO000 to R0499
D - R1000 10 RA999 PO00O to P3799 -
Ladder circuit example
| F-80
| il WAND  S1 & S2 - D

@ Function description

@ Description
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This instruction performs an AND operation on word data S1 and S2. The
result is passed to D. The content of S1 and S2 is not changed by the
operation.

processed as shown below.
XO00F XOOE X00D X0OC X00B XOOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000

When S1 starts at X000, S2 at M020 and D is stored in R0001, the data is

st Jol1 11 JoJol1JoJoJ1J1]ololo]o]o]

MO2F MO2E MO2D M02C M02B MO2A M029 M028 M027 M026 M025 M024 M023 MG22 MO21 M020

s2 oJoJloJo[t [ 111l al1Jol1]1]of1]o]

MSB

Execution of WAND instruction

(RO001)

LSB

o0 [oJoloJoJoJol1JoJoJ1JoJoJoJolo]|o]




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i i i i Execution Pulse Indirect
Logical operation instruction Execion| nputON | o ification| © | specification| ©
N hift fl
Instruction FUNCTION No. instruction name b;tne‘sb S;eocj Fl ® |Iv|9i)a()r i - Unlc\i,legrozow -
ags
Overflow _ Operation _
WOR FUN 81 or 9 bytes M901 error M9OE
OP link OP link - . input Output
InputX input X Output Y output Y Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 M000 - R0500 RO600
$1 to X190 to X290 to Y190 to Y290 to M890 to L490 to R0519 to R0619
X000 X200 Y000 Y200 M000 _ R0O500 RO600
52| toX190 t0 X290 t0 Y190 toY290 | tom890 | toL4a90 toR0519 | toR0619
i j Y000 Y200 M000 | . ) j RO600
D to Y190 to Y290 to M830 to L490 to R0O619
Ti /i R . . . . i
|merTjgunter Register R Link register P Special register R/P Constant # cgne:tm‘:lK
RO000 to R0O499 K-32768
$1 R1000 to R4999 PO000 to P3799 #0000 to #FFFF 10 K32767
R0O000 to R0499 K-32768
S2 R1000 to R4999 PO000 to P3799 #0000 to #FFFF to K32767
R0000 to R0O499
D R1000 to R4999 P0O000 to P3799
Ladder circuit example
| F-81
! f {worR  s1 s2 = D

@ Function description
This instruction performs an OR operation on word data S1 and S2. The

result is passed to D. The content of S1 and S2 is not changed by the

@ Description

operation.

processed as shown below.
XOOF XO0O0E X00D X00C X00B XOOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000

When S1 starts at X000, S2 at M020 and D is stored in R0001, the data is

s [o]1]1l1JoloJ1JoJo[1]1JoJolof[o]o]

MO2F MO2E M02D M02C M02B MO2A M028 M028 M027 MO26 M025 M024 M023 M022 M021 M020

s22 JoJoJoJolt[a s+ JaJol1]1]o]1]o]

MSB

(R0001)

Execution of WOR instruction

LSB

D: o|1|1|1|1|1|1|1|1|’i|1l1|1|o|1|o
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i i i i Execution Pulse Indirect
Logical operation instruction Exee o | MPUtoN | (e cification| © | specification O
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
‘ : h Overflow Operation
Excl - -
WXOR | FUN 82 xclusive or 9 bytes M901 error M9OE
OP link OP link o , input Output
InputX input X OutputY | o touty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 L00O _ RO500 RO600
$1 to X190 to X290 to Y190 to Y290 to M890 to L490 to R0O519 to R0619
X000 X200 Y000 Y200 MO0 L00O j RO500 RO600
$2| toX190 t0X290 | toY190 toY290 | toms90 | toL490 toR0519 | toR0619
j _ Y000 Y200 MO00 L00O i j RO600
D to Y190 toY290 | toM890 to L490 to RO619
Tlmer_/rjgunter Register R Link register P Special register R/P Constant # cgnesig?;lK
$1 - g?ggg o ?2333 PO00O to P3799 - #0000 to #FFFF tﬁg;&;
52 - g?ggg o Egggg PO00O to P3799 - #0000 to #FFFF t,g'z;;‘;;
D - R Lo R0y | Po000toPa79 - - -
Ladder circuit example Puise specification
| F-82
‘ — ~WXOR  S1 A S2 = D

@ Function description
This instruction performs an EXCLUSIVE OR operation on word data S1
and S2. The result is passed to D. The content of S1 and 52 is not changed by
the operation.

@ Description ‘
When S1 starts at X000, S2 at M020 and D is stored in R0001, the data is

processed as shown below.
X00F XOOE X00D X00C X00B XOOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000

st |o|1|1|1|o|o|1|o|o|1|1|o|o|o|o|o|

"MO2F MO2E MO2D M02C M02B MO2A M029 M028 M027 M026 M025 M024 M023 M022 M021 MO20

s2 [0JoloJloJtJ[a]1[aJt[1]of1T1fof1]o0]

Execution of WXOR instruction

(R0O001) LSB

MSB
oo [ol1 111 ]1Jol1l1Jof1J1[1Jof1io]
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H H H H Execution Pulse Indirect
Logical operation instruction e tion | 1nPUtON | tication| © | specification| -
Number of Shiftc flo
Instruction | FUNCTION No. | Instruction name bytes used , preary || Underow |
ags -
: Overflow Operation
Excl - -
WXNR FUN 83 xclusive nor 9 bytes M901 error MOOE
OP link OP link - . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LO0O ] ROS00 | RO600
ST t0x190 to X290 10 Y190 toY290 | toM890 to L490 toR0519 | toRO619
X000 X200 Y000 Y200 MO00O LO0O j R0O500 RO600
521 t0X190 0 X290 to Y190 toY290 | toM890 o L490 toR0519 | toR0619
j _ Y000 Y200 MO000 L000 _ ] RO600
D to Y190 toY290 | toM890 10 L490 to RO619
Tlmer_{_jgunter Register R Link register P Special register R/P Constant # cg:ssc:?\:lK
s1 - ;g’ggg o 22333 PO00O to P3799 - #0000 to #FFFF tgég&;
52 - g?ggg :‘; ﬁgggg PO00O to P3799 - #0000 to #FFFF tg‘zzgg
R 4
D - R?ggg :g ggggg PO00O to P3799 - - -

Ladder circuit example

F-83

| WXNR

st ! 82 =

)

S

D:

@ Description

@ Function description

This instruction performs an EXCLUSIVE NOR operation on word data S1
and S2. The result is passed to D. The content of S1 and S2 is not changed by

the operation.

When S1 starts at X000, S2 at M020 and D is stored in R0001, the data is

processed as shown below.

XO00F XO0O0E X00D X00C X00B XOOA X009 X008 X007 X006 X005 X004 X003 X002 X001 X000

w [oJ1J1]1JoJoJ1JoJo]J1][1]olofo]|o]o]

MO2F MO2E M02D M02C MG2B M02A M029 M028 M027 MO26 M025 M024 M023 M022 M021 M020

2 [oJoJolol a1l JalaJola[alof1lol]

MSB

Execution of WXNR instruction

(R0001)

LSB

[T JoJoJoJoJoJ1JoJol1Tololol1]o]1]
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

‘ol : Execution Pulse Indirect
SpeC| al instruction condition Input ON specification specification | ~
Number of Shift Underfl
Instruction FUNCTION No. Instruction name b;trzs u;ed oge 'Iwgcaa(;ry nM(;rozow -
Timer/counter setting 7 h Overflow " Operation
WTCS FUN 90 write bytes M901 error M9OE |
OP link OP link . . Input Output
Input X input X OutputY [ oueouty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LO00 _ RO500 R0600
S| tox190 to X290 to Y190 to Y290 to M890 to L490 to R0O519 t0 R0619
D - - - - - - - - -
Timer/counter Register R Link register P Special register R/P Decimal
TIC egister ink register pecial register Constant # constant K
RO00O to R0499
S - R1000 to R4999 P0O000 to P3799 #0000 to #9999 -
p | T/C000 to T/C255 - - - - -
Ladder circuit example
I F-90
| 1} — wrcs s : D

@ Function description
This is a special instruction that writes 4-digit BCD data S in the
timer/counter setting D. This setting can be changed with a user program.

@ Description
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O NotesO

Like the MOV (FUNOO) instruction, this is a data transfer instruction that
writes the timer/counter setting at D.

o If the written data is not a BCD value, an error is generated causing the
error flags (MI90E, M90F) to be set and the operation to be aborted.
The T/C setting is rewritten with this instruction and the new value is
valid until reset or recompiled.
(See the following example.)
This example assumes that S is in RO000 and D in T000.

X000 £
1} | MR Tooo 99.99 [—
Timer input
X001 2
1} lwics  Roooo :  T000 |—
WTCS execution input

When R0000 = #9000, X001 goes on and #9000 is placed in TO0O0 as a

setting and the timer instruction perf

operation.

orms a "TMIR TO00O #90.00"

o Like in data changes, when the current value is larger than the setting
after execution of the instruction, the timer/counter contact goes on to
adjust the current value to the setting.

e Unlike a setting modification, this instruction cannot be changed using a

program.




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

tal : Execution Pulse Indirect _
Special instruction condition | MPUtON |specification | © | specification
Number of Shift fl
- Instruction FUNCTION No. Instruction name b;trzs u;eod Fl ll\/lgc(:)a()r Y - Un&zrozow -
- - ags -
Timer/counter setting 7 Overflow - Operation -
RTCS FUN 91 read bytes M301 error M9OE
OPlink OP link - . Input Output
InputX input X OutputY | outputy Auxiliary M Hold L Special M register register
S - - - - - - - - -
_ _ Y000 Y200 M000 LO0O - - RO600
D to Y190 to Y290 to M890 to L490 to R0O619
Timer/ t . . . . . i
mer_&gun er Register R Link register P Special register R/P Constant # cg:sct'ar?: IK
s | T/C000 to T/C255 - - - - -
R0000 to R0O499
D R1000toRag9g | P0000t0P3799 ) -

Ladder circuit example

I F-91

=
3
(9]
w
w
o

@ Function description
This special instruction reads the 4-digit BCD setting S of the timer/counter
and stores it in D.

@ Description
Like MOV (FUNOO), this is a transfer instruction, but can read only the
timer/counter D setting.
When S is in C001 and D is in R0001, this instruction reads the counter
C001 setting and stores it in R0001 when X001 goes on.

| X001 |
it { RTCS C001 : ROOO1
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

iali i Execution Pulse T Indirect
Special instruction Execution]  inputON | o ification| O|specification| -
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
Timer/counter current o Overflow Operation
7 bytes -
WTCA FUN 92 setting write yt .M901 error MOOE | ©
OP link OP link s . Input Output
Input X inputX OutputY outputY Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 M000 LO0O _ R0O500 R0O600
S to X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to R0O619
D - - - - - - - -
Timer/counter Reqi R Link reqister P Special register R/P Decimal
T egister ink register pecial register Constant # constant K
RO000 to R0O499
S R1000 to R4999 P0000 to P3799 #0000 to #9999
p | 77000 to T/C255 - - - - -
Ladder circuit example
I F-92
I i} { wTCA s D

@ Function description , .
This is a special instruction that writes 4-digit BCD data S in timer/counter

@® Description
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O NotesO

setting D. This current setting can be changed with a user program.

Like the MOV (FUNOOQ) instruction, this is a data transfer instruction that
writes the current timer/counter setting at D.

If the written data is not a BCD value, an error is generated causing the
error flags (M90E, M90F) to be set and the operation to be aborted.
When S is in #0000 and D is in C001, this instruction places the current

setting #0001 in counter C001.
#0001 : €001 }-—l

When the current setting becomes larger than the set value, the
timer/counter goes on and the current setting is adjusted to the set

value.

X001
I {— WTCA
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ol : Execution Pulse Indirect
Spec1a| Instruction condition | !MPUtON [pecification specification
. . Number of Shift carry Underfiow
Instruction FUNCTION No. Instruction name bytes used M900 - M302
Flags
Timer/counter current Overflow Operation
7b -
RTCA FUN 93 setting read ytes M301 error M90E
’ OP link OP link - . Input Output
InputX input X outputY | oiinuty AuxiliaryM |  HoldL Special M register register
$ - - - - - - - - -
_ _ Y000 Y200 MO000 LO0O _ _ R0600
D t0Y190 | toY290 | toM890 | tol490 to R0619
Tlmer_ﬁgunter Register R Link register P Special register R/P Constant # cones(*:tl;:IK
s | T/C000 to T/C255 - - - - -
R000O to R0499
D - R1000 to R4999 P0000 to P3799
Ladder circuit example
i F-93
I |
1l ] RTCA S D

@ Function description
This special instruction reads the 4-digit BCD setting S of the timer/counter
and stores itin D.

@ Description

Like MOV (FUNOO), this is a transfer instruction, but can read only the
timer/counter D setting.
When S is in C001 and D is in R0001, this instruction reads the counter
C001 setting and stores it in R0001 when X001 goes on.

X001
I 11

{RTCA coo1 : ROOO1 }—'{
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1al i i Execution Pulse Indirect | _
Specnal Instruction condition Input ON specification| ™ | specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used M900 - M902 -
Flags Overflow Operation
2 - -
STOP FUN 94 Stop bytes M901 error M9OE
OP link OP link - . Input Output
Input X input X OutputY | ounuty Auxiliary M Hold L Special M register register
Timer/counter Register R Link register P Special register R/P : Decimal
TIC egister ink register pecial registe Constant # constant K
Ladder circuit example
Xo** F-94
i STOP
Or
Xo** F-94
A STOP

@ Description
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@ . Function description

e This instruction stops sequence program operation and resets the output
when the line logic goes on.

® The stop input uses one input contact (X) as LD X0#* or LD NOT X0+
(** denotes a device number).

® The sequence program is executed from the start when the stop input is
canceled (line logic set to OFF) after the execution of this instruction.

This instruction is not the same as the STOP mode.
Operations differ between the MX100 / MX30 / MX20 and the MX200 /

MX50 controllers on the following points:

i) Renewal of representative alarm (M92D / M987) under the STOP
command execution.
MX 100/ MX30/MX20

Renewal is not performed within the STOP
command. For example, the M92D is not made ON,
even though the calculation error (M90E, M90F) is
set ON before the STOP command execution.
Renewal is made after the STOP command is
canceled.

MX200/MX50 . Renewal is made within the STOP command.

ii) Operation after cancellation of stop input (line logic OFF)

MX100/MX30/MX20

.............. No command after the STOP command is executed.
In the same way as the END / RBP command, this
execution is performed from the start of the
sequence program. -

MX200/MX50 . The execution starts again from the command
immediately after the STOP command. If the same
processing as the MX100 / MX30 / MX20 is desired,
apply the following sequence:

X0** #
- JMP M
XO**
il STOP
RBP
#
JPE N
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ol . Execution’ Pulse Indirect -
Special instruction condition | "PYEON | pecification| ~ | specification
N f Shift ca fi
Instruction FUNCTION No. Instruction name b;trzsb 5;e0d M900r i - Un&egn;)zow -
Flags
: Overflow Operation
Watchdog t fresh - -
WDT FUN 95 atchdog timer refres 5 bytes M901 error MOOE
OP link OP link o . input Output
inputX input X OutputY | oitouty Auxiliary M Hold L Special M register register
n - - - - - - - - -
Timer/counter Register R Link register P Special register R/P Decimal
TIC egister ink register pecial register Constant # constant K
n - - - - #0001 to #0020 -

Ladder circuit example

l F-95 #
I = wDT n ’—_—i

-t

@ Functiondescription ,
This instruction changes the WDT setting in a user program. When the scan
time exceeds 100 ms, the WDT instruction can be used to extend the time
allotted to the watchdog timer.

@ Description

Several WDT instructions can be used.
Tm=100Xn(ms) n=1to20

l

Refresh time

F-95 #
il {wm n |—
¥
¥
END
O NotesO ® The watchdog timer is set to 100 ms when this instruction is not

executed.

e The time setting of the watchdog timer is extended only when this
instruction is executed, at other times the default setting of 100 ms is
used.
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1al i i Execution Pulse Indirect
SpeCIaI Instruction condition Input ON specification O specification{ ~
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
Overflow Operation
Input refresh . 2bytes - -
1SS FUN 96 nputreir Yt M901 error MOOE
OP link OPlink o . Input - Qutput
InputX input X outputY | ouenuty Auxiliary M Hold L Special M register register
Timer/counter . < . . - Decimal
TIC . Register R Link register P Special register R/P Constant # constant K

Ladder circuit example

: F-06
\ 133

@ Function description

@ Description
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This instruction updates input (X000 to X19F) and special register input
(R0500 to R0519) to the latest data value.

This instruction updates input (X) and output (Y) when a program is started
and executes it from the beginning. The ISS instruction fetches new input
(X) data when the program is running.

—

I/0 update . I/0 update

Program

|

1SS Input update

END

v
N

The execution of the ISS instruction takes time and it should be used
sparingly to prevent undue lengthening of the scan time.
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fal; : Execution Puise Indirect
Special instruction condition | MPUtON | specification| O specification] -
Number of Shiftc Underfl
Instruction FUNCTION No. Instruction name b;ltes S;:d ;Vlgoaor i - nmzro; o -
Flags -
Overflow Operation
Output refresh 2 - -
10s FUN 97 utputreires bytes M901 error M9OE
OP link OP link . . Input Output
Input X input X Output Y output Y Auxiliary M Hold L Special M register register
Timer/counter . : . . . Decimal
Tic Register R Link register P Special register R/P Constant # constant K
Ladder circuit example
I F-97
1l
| 1 I0S

@ Function description
This instruction updates input (X000 to X19F), register input (R0500 to
R0519), output (Y000 to Y19F) and register output (R0600 to R0619) to the
latest data value.

@ Description

ONoted

This instruction updates input (X) and output (Y) when a program is started
and executes it from the beginning. The 108 instruction inputs and outputs
new input (X) and output (Y) data when the program is running.

—

/0 update

Program

l

105

END

¥

—

/O update

Input update

The execution of the 108 instruction takes time and it should be used
sparingly to prevent undue lengthening of the scan time.
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ial i i Execution Pulse Indirect
Special instruction condition | MPUtON  [shacification specification
. . Number of Shift carry Underfiow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902
: ' Overflow Operation
Data table sett - -
DTBL FUN 98 ata table setting 5 bytes M901 error M9OE
OP link OP link o . Input Output
InputX input X OutputY [ oueputy Auxiliary M Hold L Special M register register
n - - - - - - - - -
Timer/counter Register R Link reaister P soecial reqister R/P Decimal
TIC egister ink register pecial register Constant # constant K
n - - - - #0001 to #6000 -
Ladder circuit example
F-40
— EwD —
E-98 #
{ pr8L n —

@ Function description
This instruction defines the number of word data items specified by n as
data table.
This instruction cannot be used with the MX200 and MX50 controllers.
Data tables have to be defined with the data table management information
editing tool in the loader program function for the MX200 and MX50.
The descriptions that follow are for the MX100, MX30 and MX20 controllers.
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@ Description
This instruction is used after the END (FUN40) to specify the number of data

items to register.
A total of 6000 words can be registered in single word units.

§
Example: Table(1)
END [ 2
#
DTBL 4 |

This instruction is used to register data in data tables. Data entries are
made after invoking the instruction.

Program area

Program area

RTBL
Table data is read by the RTBL instruction
END
DTBL Determines the number of items to be registered in the
ta t
TBLOOOO #0014 | G3teteble
Data write

TBLOOO1 #000F Valid up to the number set with DTBL

ONotesO ® Data tables are stored in the same area as user programs. Thus the sum
of user programs and data tables must not exceed memory capacity. If
memory capacity is exceeded, a program error is generated.

e If this instruction is not placed directly after the END instruction, the
program check determines that an error (error code: 34) has occurred.

® When several DTBL instructions are used, only the first one is valid.

5-135




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

tal s . Execution Pulse Indirect -
Special instruction condition | IMPUtON | ¢recification O specification
ber of hift u
instruction | FUNCTION No. | Instruction name bytes used s |- noerflow |-
Flags Overflow Operation
D bl bytes -
RTBL FUN 99 ata table read 9byt M901 errormooe ||
OP link OP link - . input Output
InputX input X OutputY [ oitouty AuxiliaryM | HoldL Special M register register
X000 X200 Y000 Y200 M000 LO0O j R0O500 RO600
$11  tox190 0 X290 0 Y190 toY290 | tom890 10 L490 toR0519 | toR0619
X000 X200 Y000 Y200 MO0 LO0O ] R0O500 RO600
S2| 4oX190 | tox290 | toY190 | toY290 | toM890 | tol490 toR0519 | toR0619
_ j Y000 Y200 M000 LO0O j _ RO600
D 0 Y190 toY290 | toM890 to L490 to R0619
Tlmer_/rjgun er Register R Link register P Special register R/P Constant # cc?:sctg?:lK
R0000 to R0499
$1 R1000 to RA999 P0000 to P3799 #0000 to #9998
R0000 to RO499
s2 R1000 0 RA999 P000O to P3799 #0001 to #4000
R0000 to R0499
D R1600 to RA999 P000O to P3799
Ladder circuit example
I F-99
l i {RTBL  S1 , S2 D

@ Function description
This instruction reads the number of data blocks indicated by S2 from the
starting address Sl in the data table and stores them from address D in the

device table.

@ Description

Data table no.0

4 data items

specified by S2 4
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When the starting address specified by S1 is X010 (= 0003), and the
number of data items specified by S2 is #4 and the starting address in the
device table D is specified as R0000, the data is processed as shown below.
S1 and S2 are BCD values that indicate the starting address and the
number of data items, respectively.

l——| RTBL

X010,#4,R0000 ]

29CAH

2221H

2222H

3031H

-I --(Address "3" specified by 51)

L Starting address

data storage
Number of data
specification
Starting address
specification

of

item

v

3233H

J --Address specified by $1 and number
of data items specified by $2
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ONotesO ® An operation error (M90E, M90F) is generated in the following

conditions and the operation is aborted.

@ When the number of data items specified by S2 is 0.

@ When S1 and 52 are not BCD values.

@ When the number of data items specified by S2 cannot be stored in
areaD.

@ When the data table specified by S1 and S2 exceeds the data table
area.

® Since the ladder prografn and data tables are independent items in
MX200, references to invalid areas are not checked during program
creation. (This check is performed when the program is executed.)
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i i i i i Execution Always Pulse Indirect _
Register bit processing instruction condition | _executed _|specification| ~ [specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
Register load 7b Overflow - Operation -
RLD FUN 100 egisterioa ytes M901 error M9OE
OP link OP link . ! Input Output
Input X input X Output Y output Y Auxiliary M Hold L Special M register register
. _ ] j _ _ _ RO500 RO600
s1 toR0519 | toR0619
n - - - - - - - - -
Timer/counter Register R Link register P Special register R/P Decimal
TIC egister ink register pecial register Constant # constant K
R0000 to R0O499 R0O900 to R0999
s1 R1000toR4999 | FO000TOP3799 | pagni o R3999
n - - - - #0000 to #000F -

.n

Ladder circuit example

S1
I
1

1
I

@ Function description
This instruction reads the bit data specified by n in the registers (R0000 to
R0999, R1000 to R4999, P0000 to P3999) specified by S1 in the line logic to
perform logical operations.

@ Description

5-138

In the following example S1 is in R2500 and n is #A.
Thus when bit A in R2500 is OFF (in the example R2500 = 0B00H), the line

logic is off.

When bit A in R2500 is ON (in the example R2500 = 0400H), the line logic

is on.

I R2500.A
[
LR
| A
®
R2500 bit A Line logic ®
OFF (in the example
R2500 = OBOOH) OFF
ON (in the example ON
R2500 = 0400H)
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; : iy i i Execution |  Always Pulse "~ _ Indirect | _
Register bit processing instruction condition | _executed _| specification specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used M900 - M902 -
; Overflow Operation
R 7 - -
RLDN FUN 101 egister load not bytes M901 error MOOE
OP link OP link - . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
j j j _ i j R0500 RO600
$1 toR0519 | toR0619
n - - - - - - - -
Timer/counter Reaist ‘R Link reaister P Special reqister R/P Decimal
TIC egister ink register pecial register Constant # constant K
R0O000 to R0O499 R0900 to R0O999
51 R1000toR4999 | "0000tOP3799 | pagn40Rageg
n - - - - #0000 to #000F -

Ladder circuit example

@ Function description
This instruction inverts the bit data specified by n in the registers (R0000 to
R0999, R1000 to R4999, P0000 to P3999) specified by S1 and reads the line

@ Description

logic to start a logical negation operation.

In the following example S1 is in R2500 and n is #A.
Thus when bit A in R2500 is OFF (in the example R2500 = 0B00H), the line

logic is on.

When bit A in R2500 is ON (in the example R2500 = 0400H), the line logic

is off.

R2500.A

Lz

Al

0>

R2500 bit A

Line logic @

OFF {in the example
R2500 = OBOOH)

ON (in the example
R2500 = 0400H)
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: : : : : Execution Always Pulse Indirect _
Reg ister bit processing instruction condition | executed |specification specification
f i u fl
Instruction FUNCTION No. Instruction name E;trgsb S’;e% Sh;\;tg;agry - n:,g(); w -
Flags
: Overflow Operation
Regist - -
- RAND FUN 102 egister and 7 bytes M901 error M9OE
OP link OP link . . Input Qutput
Input X input X Output Y output Y Auxiliary M Hold L Special M register register
_ oo _ _ _ _ - RO500 RO600
$1 toR0519 | toR0619
n - - - - - - - -
imer/ . . . . . Decimal
TlmerTjgunter Register R Link register P Special register R/P Constant # Co:silar?,: K
RO00O to R0499 R0900 to R0O999
st i R1000toRageg | PO000TOPS799 | pagng 16 p3099
n - - - - #0000 to #000F -
Ladder circuit example
Sl.n
e S — :

5-1

@ Function description
This instruction performs an AND operation of the previous line logic and
the bit data specified by n in the registers
(R0O000 to R0999, R1000 to R4999, P0000 to P3999) specified by S1 and
stores the result in the line logic.

@ Description

40

. The following example assumes that S1 is in R2500 and n is #A.
If the previous line logic is OFF, the line logic remains OFF regardless of S1

and n.

If the previous line logic is ON and bit A in R2500 is OFF (in the example
R2500 = 0BOOH), the line logic is OFF.
If the previous line logic is ON and bit A in R2500 is ON (in the example

R2500 = 0400H), the line logic is ON.

R2500.A
—— ] f——— -
A A
! !
0] @
Line logic @ R2500 bit A Line logic @
OFF
OFF (in the example OFF
R2500 = 0BOOH)
ON (in the example ’
OFF OFF
R2500 = 0400H)
OFF
ON (in the example OFF
R2500 = 0BOQH)
ON(in the example
ON
R2500 = 0400H) ON




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i i i i i Execution Always Pulse _ Indirect _
Register bit processing instruction condition gxecutya 4 |specification specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
: Overflow _ Operation _
RADN FUN 103 ~ Register and not 7 bytes M901 error MOOE
OP link OP link . . Input Output
InputX input X OutputY output Y Auxiliary M Hold L Special M register register
_ _ _ - _ _ _ RO500 RO600
$1 _ toR0519 | toR0619
n - - - - - - - - -
Tlmer_/rjgunter Register R Link register P Special register R/P Constant # cg::g;':cl'(
R0O000 to RO499 R0900 to RO999
51 - R1000toRag999 | POO00OP3799 | pagng 4y p3ggg - -
n - - - - #0000 to #000F -

Ladder circuit example

S1in
} ____________ e
A1

@ Function description
This instruction performs an AND operation of the inverted values of the
previous line logic and the bit data specified by n in the registers (R0000 to
R0999, R1000 to R4999, P0000 to P3999) specified by S1 and stores the
result in the line logic. '

@ Description
The following example assumes that S1 isin R2500 and nis #A.,
If the previous line logic is OFF, the line logic remains OFF regardless of S1
andn,
If the previous line logic is ON and bit A in R2500 is OFF (in the example
R2500 = 0B00H), the line logic is ON.
If the previous line logic is ON and bit A in R2500 is ON (in the example
R2500 = 0400H), the line logic is OFF,

R2500.A
oo
A A
' '
0] ®
Line logic® R2500 bit A Line logic @
OFF
OFF {in the example OFF
R2500 = 0BOOH)
ON (in the example ’
OFF " OFF
R2500 = 0400H)
OFF
ON (in the example ~ ON
R2500 = 0BOOH)
ON ON (in the example OFF
R2500 = 0400H)
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i i inai i Execution|  Always Pulse indirect
Register bit processing instruction xeCition | cxeeuted | specification| = | specification) -
. . Number of Shift Underfl
Instruction | FUNCTION No. Instruction name b;tr;]s Seed ege " gi)a(; vol- nMegrozow -
: Overflow Operation
Regist 7 bytes - -
ROR FUN 104 egisteror yte V901 error M9OE
OP link OP link . . Input Output
Input X input X outputY | o outy Auxiliary M Hold L Special M register register
j i ] j _ i R0500 RO600
S1 toR0519 | toR0619
n - - - - - - - -
Timer/counter Register R Link register P Special register R/P Decimal
e egister ink register pecial register Constant # constant K
R0O000 to R0O499 R0900 to R0999
s1 - R1000toRA999 | "0000t0P3799 | pagnq 4o p3999 - -
n - - - #0000 to #0OOF -
Ladder circuit example
S1.n
|___‘

@ Function description

This instruction performs an OR operation of the previous line logic and the
bit data specified by n in the registers (R0000 to R0999, R1000 to R4999,
P0000 to P3999) specified by S1 and stores the result in the line logic.

@ Description

The following example assumes that S1 is in R2500, n is #A and that the

previous line logic is OFF.If bit A in R2500 is OFF (in the example R2500 =
0BOOH), the line logic is OFF. If bit A in R2500 is ON (in the example R2500
= 0400H), the line logic is ON. If the previous line logic is ON, the line logic
remains ON regardless of the state of S1 and n.
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® @
oy
R2500.A
[
Line logic @ R2500 bit A Line logic @
OFF
OFF {in the example OFF
R2500 = OBOOH)
ON (in the example
. N
OFF R2500 = 0400H) ©
OFF .
ON (in the example ‘ON
R2500 = OBOOH)
ON ON (in the example ON

R2500 = 0400H)
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. . : . . Execution Always Pulse Indirect _
ReQ ister b it processing Instruction condition execut);d specification| | specification
. . Number of Shiftc Underflow
Instruction | FUNCTION No. Instruction name b;trzs e e Mgoaorry . nMe9r02 -
; Overflow _ Operation -
RORN FUN 105 Register or not 7 bytes M901 error MOOE
OP link OP link . , Input Output
InputX input X Output Y output Y Auxiliary M Hold L Special M register register
_ _ _ _ _ - - RO500 RO600
$1 toR0519 | toRO619
n - - - - - - - - -
Timer/counter . . . . . Decimal
TIC Register R Link register P Special register R/P Constant # con stlan?c K
R0O000 to R0O499 R0900 to R0O999
$1 B R1000 to R4999 P0000 to P3799 P3800 to P3999 B B
n - - - - #0000 to #000F -

Ladder circuit example

@ Description

@ Function description

This instruction performs an OR operation of the inverted values of the
previous line logic and the bit data specified by n in the registers (R0000 to
R0999, R1000 to R4999, P0000 to P3999) specified by S1 and stores the
result in the line logiec.

The following example assumes that S1 is in R2500, n is #A and that the
previous line logic is OFF. If bit A in R2500 is OFF (in the example R2500
= 0BOOH), the line logic is ON.If bit A in R2500 is ON (in the example
R2500 = 0400H), the line logic is OFF. If the previous line logic is ON, the
line logic remains ON regardless of the state of S1 and n.

® ®
vy
R2500.A
Line logic @ R2500 bit A Line logic @
OFF
OFF (in the example ON
R2500 = 0BOOH) )
ON (in the example
OFF OFF
R2500 = 0400H) :
OFF
ON (in the example ON
R2500 = 0BOOH)
ON (in the example
ON R2500 = 0400H) ON

5-143




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

. . . : : Execution Always Pulse ] Indirect
Register bit processing instruction condition | _executed _| specification| ~ | specification]
. . . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
: Overflow Operation
R t b - -
ROUT FUN 108 egisterout 7 bytes M901 error M9OE
OP link OP link . . input Output
InputX | jnputx | OUtPUtY | gepyry |AuxilioryM | HoldL | SpecialM | register | register
_ _ _ _ _ _ _ RO500 RO600
s1 toR0519 | toR0619
n - - - - - - - - -
Timer/counter Reaister R Link register P Special register RIP Decimal
o egister R ink register pecial register Constant # constant K
R0OO00 to RO499 R0O900 to RO999
S - R1000 to R4999 P0000 to P3799 P3800 to P3999 - -
n - - - - #0000 to #000F -

Ladder circuit example

@ Function description

This instruction outputs the line logic to b1t data specified by nin the
registers (RO000 to R0999, R1000 to R4999, POOOO to P3999) specified by S1
and stores the result in the line logic.

@ Description
The following example assumes that S1 is in R2500 and n is #A.If the line
logic is OFF, bit A is off (in the example R2500 = 0BOOH).
If the line logic is ON, bit A is on (in the example R2500 = 0400H).

R2500.A
—O0—
Line logic® R2500 bit A
OFF (in the example
OFF R2500 = OBOOH)
ON ON (in the example
R2500 = 0400H)
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. : Execution Pulse Indirect
Expa nded transfer instruction condition: Input ON specification specification O
Number of i Underfl
Instruction FUNCTION No. Instruction name b;tn;s usred ShR;tg%a(;' i - nM%rozo W
Flags -
WTBL FUN 110 Datatable write 9 bytes O\;&rgf(l)(:w - e(?'l?c?rral\}ltlgcz)nE O
OP link OP link o . Input Output
Input X inputX OutputY output Y Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 M000 1000 _ RO500 R0O600
S to X190 to X290 to Y190 to Y290 to M890 to L490 to R0519 to R0619
X000 X200 Y000 Y200 MO000 L0O00 _ R0500 R0600
S2  toXx190 to X290 10 Y190 toY290 | toM890 to L490 toR0519 | toR0619
X000 X200 Y000 Y200 M000 L000 _ R0O500 RO600
n to X190 to X290 to Y190 to Y290 to M890 to L490 to R0519 to R0619
Tlmer{_t;gunter Register R Link register P Special register R/P Constant # C?;ig?lilK
R0O000 to R0499 R0900 to RO999
§1 R1000toRa999 | "0000tOP3799 | pagg 4o p3999
R0000 to R0O499 R0900 to R0999
52 - R1000toR4999 | "0000t0P3799 ] p3ggo 1o p3999 -
R0000 to RO499 R0900 to RO999
n - R1000 o R4999 P0000 to P3799 P3800 to P3999 #0000 to #9998 -
Ladder circuit example .
| F-110
| — | { wrBL s1 s2 n

@ Function description
This instruction batch transfers the content of devices S1to S2 (X, Y, R ...) to
the starting address indicated by n in a data table (in a user program).
The table write instruction generates an error in the following conditions.
@ When there is no table management information.
@ When n number of data items specified in the table management
information and the parameters (S1, S2 and n) of the table write
instruction have the following relationship.
WTBL: S2 - S1 +1 > number of data items n in data table.
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®
example, n being M020 = 89ABH).

®

inhibited. (See example 2 on the next page.)

WTBL: S2- 51 + 1 > 256

When the data to be written exceed 256 words.

When the content of n is something other than a BCD value (for

When the area to which the table is written to or part of it is write-




@ Description

[ Example 1)
S1 :  R0020
S2 :  R0023

n : X060=4598H

Chapter5 DESCRIPTION OF INSTRUCTION WORDS

M920 F-110
I | WwTBL R0020 . R0023 :X060
Data table
#0000 A
RO000 4598 offset
S1:R0020 & 7= = >~ \
n:X060 = 4598
~ R0020 1234
R0021 ABCD
R0022 [ 0014 = \
R0023 3502 #4598 | 1234
#4599 |  ABCD
$2:R0023 #4600 0014
#4601 | 3502
[ Example 2]
Starting address of write-inhibited area: 4600
Last address of write-inhibited area : 5000
S1 :  R0020
S2 :  R0023
n : X060=4598H
M920 F-110
l | WTBL R0020 . R0023 :X060
Data table
#0000 \
RO000 4598 offset
$1:R0020 7= =~ =~ ==
N:X060 = 4598
R0020 1234
RO021 ABCD
RO022 | 0014 Y
R0023 3502 #4598 | 0008 -
#4599 | 0009 _ o~ .
$2:R0023 #4600 0010 A This value is not
#4601 | o011 changed.
i Write-inhibited area
O NotesO ® Use only when the data table has been changed.

® Frequent writing will cause a scanning speed drop or data inconformity
during scanning. The data inconformity will cause a program-damage
error resulting in a problem not moving to the RUN mode.
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i i Execution Pulse Indirect
Expanded transfer instruction Execion | InputoN | tication | O] specification| ©
. .
Instruction | FUNCTION No. [ Instruction name bres ceod shiftcarry | Unseriow | .
Flags
Word module input data Overflow - Operation
RSIN FUN 115 read 9 bytes M901 error MSOE ©
OP link OP link . . Input Output
InputX "inputX OutputY | itnuty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LO0D R RO500 R0O600
Al tox190 10 X290 to Y190 10 Y290 to M890 to L490 toR0519 | toR0619
X000 X200 Y000 Y200 MO000 LO0O _ RO500 RO600
Nl toX190 10 X290 t0 Y190 10 Y290 to M890 10 1490 toR0519 | toR0619
] _ Y000 Y200 MO000 ) R _ RO600
D 10 Y190 10 Y290 to M890 o L490 to R0619
Tlmer_/rjgunter Register R Link register P Special register R/P Constant # cc?:sct;n:\:lK
A - RO o g | P0000toP3799 - #0001to #0008 |  Kitoks
RO000 to RO499
n - R1000 o RA999 PO00O to P3799 - #0000 to #000E KOtoK14
t
D - :?ggg o ggggg PO00O to P3799 - - -
Ladder circuit example
| F-115
| il { RsTN A n D

@ Function description
This instruction reads one word of input data indicated by number n (zero
_origin = 0, 1, 2, 3..)) in a special module inserted in slot number (01 to 08)
specified by A to device specified by D when the line logic is on.
The data read is performed by device R0500 to R0519 as it cannot be directly
read from the module. _ ‘
The following conditions cause an operation error and the read operation is
aborted.
@ When no special module has been inserted in the slot number indicated
" byA. :
@ When A indicates slot number 0 or a number higher than 9.
® When the number of input words in the special module in slot number
specified by A does not meet the requirement n + 1.
For example, when the read value of the SCM module is "input 3
words/output 3 words."
The state is then n= 3, and an operation error occurs.

5-148




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

@ Description
[ Example] Assume that the following I/O modules have been inserted
in the MX200.

Al (IN; 5 words/OUT: 2 words) .
Input register

16IN assignment
y RO500 )
MX200 —>» —>  RO501
processor| & 160UT R0502
R0503

AL AA R0504

| |
32iN 320UT R0O505
SCM (IN: 3 words/OUT: 3 words) R0O506 SCM

RO507

> Al

7/

M920 F-115 #
F————rsN GRO000 0002 M000

A : @RO0000: slot number
@ IfR0000 = #0002,n = 2 and D: M00O0 < R0502

M920 F-00
} | mov R0502 M00O

This is processed in the same way.

® IfR0000 = #0004, n = 2 and D: M000 «R0507

M920 F-00
f { mov RO507 MO0

This is processed in the same way.

® RO0000=* #0002,0004, so an operation error occurs.

ONoted Not usable for the MX50.
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i i Execution Pulse Indirect
Expanded transfer instruction Execution| InputON | o ification O | specification] O
ber of ift u |
Instruction | FUNCTION No. | Instruction name bytes used shittearny |- nerflow |-
Flags -
Word module output Overfiow - Operation
RSOT FUN 116 data read 9 bytes M901 error MI9OE O
OP link OP link . . Input Output
input X input X OutputY | itputy Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 Mo000 LO0O _ R0O500 R0600
A t0 X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to R0O619
X000 X200 Y000 Y200 MO000 LO0O _ RO500 RO600
n t0'X190 to X290 to Y190 to Y290 to M890 to L490 to R0519 to R0619
Y000 Y200 MO000 LO00 _ R0600
D to Y190 to Y290 to M890 to L4930 to R0619
Tlmer_/rjgunter Register R Link register P Special register R/P Constant # cg;i‘ar?‘:lK
R0O000 to R0O499
A R1000 to R4999 PO000 to P3799 . #0001 to #0008 K1to K8
R0000 to R0O499
n R1000 to R4999 P0000 to P3799 #0000 to #000E KO to K14
R0O00O0 to R0O499
D R1000 to R4999 P000O0 to P3799
Ladder circuit example
| F-116
I 1} | Rsot A n D

@ Function description
This instruction reads one word of input data indicated by number n (zero
origin = 0, 1, 2, 3 ...) in special module inserted in slot number (01 to 08)
specified by A to device specified by D when the line logic is on.
The data read is performed by device R0600 to R0619 as it cannot be directly
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read from the module.

The following conditions cause an operation error and the read operation is

aborted.
o)

)
®

by A.

specified by A does not meet the requirementn + 1.

For example,

When no special module has been inserted in the slot number indicated

When A indicates slot number 0 or a number higher than 9.
When the number of input words in the special module in slot number

when the read value SCM meodule is input 3 words /

output 3 words, n= 3 and an operation error occurs.
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@ Description
[ Example] Assume that the following /O modules have been inserted
in the MX200.

AI{IN; 5 words/OUT: 2 words) .
Output register

16IN assignment
y i RO600 )
MX200 5. —_— R0601
processor, <—160UT R0602 S Al
R0603
ALA R0604

] |
32IN 320UT R0605
SCM (IN: 3 words/OUT: 3 words) RO606 SCM

R0607

/
| M920 F-116 #
| {1 { RsoT GRO000 0001 M00O

A :  @R0000: slot number
@ IfR0000=#0002,n = 1 and D: M000 « R0601

| M920 E-00
I 1 | mov R0601 M00O

This is processed in the same way.

@ IfR0000=#0004, n=1and D:M000«R0603

| M920 F-00
| | | mov R0603 M00O

This is processed in the same way.

® RO0000+ #0002,0004, so an operation error occurs.

ONoted Not usable for the MX50.
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: H Execution Pulse Indirect
EXpanded transfer instruction condition Input ON specification O specification, O
f i fl
Instruction | FUNCTION No. | Instruction name ';;’t';‘f o shiftcarry || Underiow |-
Flags ,
Word module output Overflow - Operation
WSOT ~ |FUN 117 data write 9 bytes M90? error M90E |
OP link OP link - . Input Output
Input X input X OutputY | iueouty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LO0O - R0500 RO600
A o X190 to X290 to Y190 to Y290 to M8390 to L490 to RO519 to R0619
X000 X200 Y000 Y200 M000 LO00 _ R0O500 RO600
n to X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 t0 R0619
X000 X200 Y000 Y200 MO000 LO00 _ RO500 RO600
S t0 X190 to X290 to Y190 to Y290 to M890 to L490 to R0O519 to R0619
Tlmer_:;gunter Register R Link register P Special register R/P Constant # cc?:sile
RO000 to R0O499
A - R1000 to R4999 P0O000 to P3799 #0001 to #0008 K1to K8
R0O000 to R0O499
n - R1000 to R4999 PO000 to P3799 - #0000 to #000E KOto K14
R0O0CO to R0O499 K-32768
S R1000 to R4999 P0000 to P3799 #0000 to #FFFF to K32767
Ladder circuit example.
| F-117
I H e  wsot A ~n S

@ Function description
: This instruction writes a constant or content of a device specified by S to one
word of output data indicated by number n (zero origin = 0,1, 2, 3 ...) in
special module inserted in slot number (01 to 08) specified by A when the
line logic is on.
The data read is performed by device R0600 to R0619 as it cannot be directly
read from the module.
The following conditions cause an operation error and the read operation is
aborted.
@ When no special module has been inserted in the slot number indicated
by A. , ‘
@ When A indicates slot number 0 or a number higher than 9.
® When the number of input words in the special module in slot number
specified by A does not meet the requirementn + 1. _
For example, when the read value SCM module is input 3 words /
- output 3 words, n= 3 and an operation error occurs.
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@ Description
[ Example ] Assume that the following I/O modules have been inserted
in the MX200.
Al (IN; 5 words/OUT: 2 words)
16IN Output register assignment
* ¢ R0O600
MX200 —|> —>  Roso1 [ A

processor - 160UT R0602

Fy

R0603
* * RO604 o

I I
32IN 320UT RO605
SCM (IN: 3 words/QUT: 3 words) R0606
R0607

| M320 F-117 #
I {t L wsoT @R0000 0001 M000

A :  @RO0000: slot number
@ IfR0000 = #0002,n = 1 and S: M000 «<R0601

M920 F-00
} — mov M00O RO601

This is processed in the same way.

® IfR0000 = #0004,n = 1 and S: M000 < R0603

|' M920 F-00
| 1 - | mov M000 R0603

This is processed in the same way.

® RO0000 #* #0002, 0004, so an operation error occurs.

ONoted Not usable for the MX50.
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: : : : Execution Pulse indirect
ASCH communication instruction condition | MPUtON | oo itication| O | specification |
. ber of hift fl
Instruction FUNCTION No. Instruction name ,l;';tr;]s Ssreod s ;Vlgcoa(; i - Unlc\inegrozow -
. Flags -
SNOD FUN 120 Node setting - 9 bytes O‘;\:;f(lﬁw - ec:f;r:;g)l -
OP link OP link o . Input Output
InputX input X OutputY | o iouty Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LOOO _ RO500 RO600

Al toXx190 10 X290 to Y190 to Y290 to M890 to L490 to R0O519 to R0619
R - - - - - - - - -
T - - - - - - - - -

Timer/counter Reaister R Link register P Special register R/P Decimal

TIC egister ink register pecial regi Constant # constant K
RO000 to R0499
A R1000 to R4999 PO00O to P3799 #0000 to #FFFF -
R - ‘ - - - #0000 to #000F K0to K15
T - - - - #00.01 _
to #99.99
Ladder circuit example
| F-120
I I  snoD A R T

@ Function description
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This instruction sets A, R and T, the three settings, that are required by a '

dedicated ASCII communication mode when the line logic is ON.

A indicates the address of the other party.

The high-order bytes of A indicate the address of the other party (for
example, address 63 — 3FH) while the low-order bytes indicate the sub-
address of the other party.

R indicates the number of retries when a time-out condition occurs. The
maximum number of retries is 15.

No retries are made when a communication error oceurs.

The following is a list of communication errors.

@ ASCII data error

@ ASCII reception checksum error

® ASCII response error

@ ASCII time-out error

T indicates the time after which a time-out occurs. It can be set in 10 ms
increments in the range 10 ms to 99.99 ms. These values are stored in
R0941.




@ Description

ONoted

Chapter5 DESCRIPTION OF INSTRUCTION WORDS

[ Example )
Other party address: 02] @
Other party subaddress: Fo
Number of retries: 3 times @
Time-out: 1s ®
M920 F-120 # K #
I——H—-I SNOD 02F0 3 01.00 ]—‘

@ @ ®

Start of transfer . STX’0°2°F’0’X+CR LF

When this instruction is used to make any settings, the following default
values are used.

A...0100H = (the address of the other party is 01 and the subaddress is 00)
R...0001H = (1 retry)

T...Value setin R0941
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: H H : Execution Pulse Indirect
ASCH communication instruction condition | MPUtON | itication | O specification] O
. "
Instruction | FUNCTION No. | Instruction name 'Q';,’{Z:’ it shiftcarry 1| Underiow 1.
Flags
Continuous ASCll word Overflow - Operation -
SXRS FUN 121 read start 9 bytes M901 error MIOE
OP link OP link o . Input Output
InputX input X OutputY | ieputy Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 L0O0O _ R0O500 R0600
A to X190 to X290 to Y190 t0 Y290 to M890 to L490 to RO519 to R0619
X000 X200 Y000 Y200 M000 LO00 _ R0O500 RO600
W1 toXx190 10 X290 to Y190 to Y290 to M890 to L490 to RO519 to R0O619
D - - - - - - - - -
Timer/count . L . . ) Decimal
|merTjgun er Register R Link register P Special register R/P Constant # conesi'a"r]: K
R0O000 to R0499
A R1000 to R4999 P0O000 to P3799 #0000 to FFFF KO0 to K65535
R0000 to RO499
w R1000 to R4999 P0O000 to P3799 #0001 to #0020 K1to K32
_ RO000 to R0499 . _ _ _
D R1000 to R4999
Ladder circuit example
| F-121 :
| 1 — sxrs A W D
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@ Function description

This instruction sets A, W and D, the three settings required to start a
continuous ASCII read operation when the line logic is ON. At the same
time, it turns on the ASCII transmission request M938 and the ASCII
reception request M939.

It also measures the time-out set by the SNOD instruction.

A indicates the read address which is a decimal in the range 0 to 9999.
A numeric that exceeds 9999 is handled as a positive numeric to 65535 and
not as an error so the operation error flags MOOE and M90F do not go ON.

W indicates the number of read words of which a total of 32 words can be
specified.

Settings of more than 32 words are handled as a setting of 32 words and does
not generate an operation error so the error flag MOOE does not go ON.

D indicates the address where the read data is stored.

When D+ (W: the number of words read - 1) exceeds the D area, the ASCII
parameter error M936 flag goes ON and FFH is set in the low-order bytes of
the internal flag and special contact M93F to M938 is stored in the high-
order bytes (= internal flag *+*FFH).

This condition does not cause the M938 and M939 to go ON, but
transmission cannot be performed. .

When the process ends normally, the read data is transferred to the area
specified by D, the ASCII reception request M939 is turned OFF and the
internal flag is set to 0000H.




@ Description

1) Normal operation

2) Error operation

O NotesO

Chapter5 DESCRIPTION OF INSTRUCTION WORDS

[ Example ]
Read address: 2000(decimal) )
Number of words read: Specified by M000 &
Read data storage: From R0490 ®
Device storing status when error occurs:M100 @
Startup condition F=121 K
SXRS 2000 MO0O R0490 I"
) ® ®
M920 F-150
1t | GFLg M100
@
When M000 = 2,
i
Start of transmission:
STX##++’X’R’S7,72°0°0°0°W’,’2 ETX’sumH’sumL CR LF
Response:

STX##++°X°0°0°,’1°2°3’4",” -3 ETX’sumH’sumL CR LF
Register : R0490=04D2H
R0491=FFFDH

@D When SXRS number of transmission words M000 > 10(decimal),

The to R0499 area is exceeded and the GFLG instruction stores

#00FFH in M100.

When there is a parameter error in the SXRS response, the GFLG

instruction stores the parameter abort code 10 (decimal) in M100.

® When a checksum error or a time-out condition occurs in the SXRS, the
GFLG instruction stores special contacts M93F to M938 in high-order
byte M100 and FE in and FE in low-order byte M100.

®

e When the number of retries specified by the SNOD instruction is
exceeded, an ASCIl time-out error is generated and M93A goes ON.

® Response failure -
When the response code of the reception data is something other than

00, M93C goes ON.

® When the number of retries is exceeded due to a response failure
The response end code (a decimal) is stored in the low-order byte of the
_ internal flag while the high-order byte is cleared (= internal flag 0001 to
0063H).

e When the number of retries is exceeded due to a time-out
FEH is set in the low-order byte of the internal flag and special contact
M93F to M938 is stored in the high-order byte (= internal flag **FEH).
As a result, the ASCIl transmission request M938 and the ASCII reception
request M939 are both automatically turned OFF.
The internal flag is read by the GFLG (FUN150) instruction.

5-157




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

i i i i Execution Pulse Indirect
ASCH communication instruction e ion | NPUtON | o ification| © | specification| O
. . \ Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
Continuous ASCll word b Overflow - Operation -
SXWS FUN 122 write start 9 bytes M901 error M9OE
OP link OP link o . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LO00 _ RO500 R0O600
A to X190 to X290 to Y190 to Y290 to M830 to L4930 to RO519 to R0619
X000 X200 Y000 Y200 MO000 L000 _ R0O500 R0O600
W1 toXx190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to R0O619
ol - - - - - - - - -
Timer/counter RegisterR Link register P Special register R/P C t # Decimal
T/ g g p g onstan constant K
RO000 to R0499
A - R1000 to R4999 P000O0 to P3799 #0000 to FFFF KO to K65535
R0000 to R0O499
w - R1000 to R4999 PO000 to P3799 #0001 to #0020 K1to K32
_ R0000 to R0499 j j . _
D R1000 to R4999
Ladder circuit example
| F-122
| f { sxus A W s

@ Function description ‘
This instruction sets A, W and D, the three settings required to start a
continuous ASCII read operation when the line logic is ON. At the same
time, the ASCII transmission request M938 and the ASCII reception
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request M939 go ON.

The instruction also measures the time-out set by the SNOD instruction.

A indicates the read address which is a decimal in the range 0 to 9999.
A numeric that exceeds 9999 is handled as a positive numeric to 65535 and
not as an error so the operation error flags MIOE does not go ON.

W indicates the number of read words of which a total of 32 words can be

specified. :

Settings of more than 32 words are handled as a setting of 32 words and does
not generate an operation error so the error flag MOOE does not go ON.

Sindicates the address where the write data is stored.
The W number of words is transmitted from S to the transmission buffer.




@ Description

1) Normal operation

2) Error operation

O NotesO

Chapter5 DESCRIPTION OF INSTRUCTION WORDS

[ Example ]
Write address : 2200(decimal) @
Number of words write : Specified by M000 ®
Write data storage : From R0490 ®
Device storing status when error occurs : M100 @
KStartup condition g-122 K

—— ————] sxus 2200 M00O RO490 |-

@ ® ®
M920 F-150

1} | GFLe M100

@

Register : R0100=ABCDH
RO101=1234H
R0102=0002 H
When M000 = 3,

X

Start of transmission :
STX#+++’X'W’S’,°2°2°0°0°W’,’4°3°9°8°1°,’4°6°6°’0’,’2 ETX’
sumH’suml,. CR LF

l

Response:STX###+’X’0’0 ETX’sumH’sumL. CR LF

@

®
©)

When SXRS number of transmission words M000>10(decimal),

The to R0499 area is exceeded and the GFLG instruction stores
#00FFH in M100.

When there is a parameter error in the SXRS response, the GFLG
instruction stores the parameter abort code 10 (decimal) in M100.

When SXRS causes a time-out or a checksum error, the GFLG
instruction stores the special contact M93F to M938 in the high-order
byte and FE in the low-order byte.

When S + (W: the number of words written - 1) exceeds the S area, the
ASCll parameter error M936 flag goes ON and FFH is set in the low-order
byte of the internal flag and special contact M93F to M938 is stored in
the high-order byte (= internal flag **FFH).

This condition does not cause the M938 and M939 to go ON, but
transmission cannot be performed.

When the write process ends normally, the ASCl! reception request M939
in the overhead is turned OFF and the internal flag is set to 0000H.

Response failure
When the response code of the reception data is something other than
00, M93C goes ON.

When the number of retries specified by the SNOD instruction is
exceeded, an ASCll time-out error is generated and M93A goes ON.

When the number of retries is exceeded due to a response failure

The response end code (a decimal) is stored in the low-order byte of the
internal flag while the high-order byte is cleared (= internal flag 0001 to
0063H).

When the number of retries is exceeded due to a time-outFEH is set in
the low-order byte of the internal flag and special contact M93F to M938
is stored in the high-order byte ( = internal flag **FEH).

As a result, the ASCII transmission request M938 and the ASCIl reception
request M939 are both automatically turned OFF.

The internal flag is read by the GFLG (FUN150) instruction.
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H : H : Execution Pulse indirect
Character string processing instruction | *0 . “% [ input on specification| O/ specification @)
N f i
Instruction FUNCTION No. Instruction name b;trzsbssr& ShlgthC()aer " Un;\i,legr(;‘lzow
Flags
; Overflow Operation
Character st 0 7 -
SCPY FUN 130 aracter string copy bytes 1901 errormooe 1@
OP link OP link o . input Output
Input X input X OutputY | oieouty Auxiliary M Hold L Special M register register
s - - - - - - - - -
D - - - - - - - - -
Timer/counter Register R Link register P Special register RP Decimal
TIC gister ink register pecial register Constant # constant K
RO000 to R0499
S - R1000 to R4999 - - #0000 to #9998 -
_ R0000 to R0499 j ] j _
D R1000 to R4999
Ladder circuit example
l F-130
1} | scey s
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@ Description

@ Function description

This instruction copies the character string data starting from S to D. When
the data at S is not character string D, an operation error is generated and
the copy operation is aborted.
When the character string is too long to store in the D area, an operation
error is generated and the copy operation is aborted.

[ Example 1]

M920
11

F-130

When R0000 = #0198H

Before execution of instruction

RO197 AA BB
RO198 00 30
RO199 01 N

R0200 02 32
R0201 03 33
R0202 0A 41
R0203 0B 42
R0204 AA 00
R0O205 12 34
R0206 56 78
R0207 9A BC

.

=SCPY @RO000  RO200

After execution

R0O197 AA BB
RO198 00 30
RO199 01 31
R0200 00 30
R0201 01 31
R0202 02 32
R0203 03 33
R0204 0A 41
R0205 0B 42
RO206 AA 00
R0207 9A BC




[
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Example 2 ]

I MS20 IF—130
I il { SCPY R0495 @RO100

When R100 = #0490h

Before execution of instruction After execution
R0489 AA BB R0489 AA BB
R0490 00 30 R0490 05 35
R0491 01 31 R0O491 06 36
R0492 02 32 R0492 07 37
R0493 03 33 R0O493 08 38
R0494 04 34 R0494 - 00 00
R0495 05 35 R0495 05 35
R0496 06 36 R0496 06 36
R0497 07 37 R0497 07 37
R0O498 08 38 R0498 08 38
R0499 00 00 R0499 09 39

When R0499 = 0939H, an operation error is generated.

The character strings that are handled by the character string processing
instructions (FUN130 to FUN139, FUN140 to FUN 148) are defined as follows.

@

®

A character string can be a maximum of 256 characters including NUL
code (= **00H).

Character strings can be used only in the register area (R0000 to R0499,
R1000 to R4999) of the device table or the data table (defined by the
DTBL instruction). (X, Y and L areas are invalid.)

The low-order bytes of specified data are seen as character strings and
are processed as words.

Thus #000AH is not identified as a NUL code.

For example, R1000 = #1234H - character 34H = "4

When a register area is specified in a character string

The data from the start of the specified register to the NUL code (=

**Q0H) is identified as a character string.

When no NUL code is found from the start of the specified register and

up to the 256th word, the data is not identified as a character string.

When the NUL code cannot be found in the area from the beginning of

the specified register and the upper limit of the storage register (=
- R0499 or R4999), the data is not identified as a character string.

#0000 to 9998 was specified in a character string

Data starting from the table number of the data table defined by DTBL
(FUN98) and ending in the NUL code (**00H) is recognized as a
character string.

The data must be within 256 words from the table number to the upper
limit of the data table (for example, DTBL #10 —10) and the NUL code
must be within this range or the data is not identified as a character
string.

When the NUL code cannot be found from the table number within 256
words, the data is not recognized as a character string.
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. . : : Execution Pulse Indirect
Character string processing instruction | o giion | 0putoN | o isiaiion| © | specification| ©
f i fl
Instruction | FUNCTION No. | Instruction name ﬂ;‘{gf o shiftcarry || Undeow |-
- - Flags :
_ Character string Overflow _| operation |_
SCAT FUN 131 concatenation 7bytes M901 error M9OE
OP ink OP link o i Input Output
inputX inputX OutputY | oitputy Auxiliary M Hold L Special M register register
$1 - = - - = - - - =
$2 - - - - - - - - -
Timer/counter Register R Link reaister P Special register RIP Decimal
T egister egister pecial register Constant # constant K
j R0000 to R0499 j _ _ _
51 R1000 to R4999
R0O000 to R0499
S2 - R1000 to R4999 - - #0000 to #9998 -
Ladder circuit example
| F-131
11 ]
| il | SCAT s1 Ss2

@ Functiondescription
This instruction concatenates the character string from S1 to NUL (**00H)
with character data at S2 when the line logic is ON.
When the data at S1 or S2 cannot be identified as character data, an error is
generated and the transfer is aborted.
When S1 -+ S2 specifies a character string that is too long to store in the S1
area, an operation error occuurs and the transfer does not take place.

@ Description
[ Example ]

l M920 I|=-131 -
| —i1 { SCAT  @R0000  R0200

RO000 = #0198h

After execution Before execution
__RO197 AA BB _ R0197 AA BB
RO198 00 30 RO198 00 30
RO199 01 31 RO199 01 31
¢ | Ro200 02 32 ST-NUL T Ro200 02 32
R0201 03 33 52 R0201 03 33
R0202 0A 41 R0202 0A 41
R0203 0B 42 | R0203 0B 42
. | R0204 AA_ 00 R0204 02_32
R0205 12 34 s2|  R0205 03 33
R0206 56 78 R0206 0A 41
R0207 9A BC R0207 08 42
R0208 DE FO L R0208 AA 00
R0209 11 22 R0209 11 22

See SCPY (FUN130) for information on character string constants.
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Pulse

Indirect

Chatacter string processing instruction | BXetion] inputon: | o ification| © | specification O
Instruction FUNCTION No. Instruction name g;{gf S;EOJ lags Sh,i\;tg%ag i - Un:,legrg?w B
SCMP FUN 132 c“aéicnfﬁ;ite”"g 7 bytes i Oﬁ;fé‘?w } g'f:rr:;lc;%ré O
_— i?; S:)lz Output Y oou':;:]’]c'; AuxiliaryM | HoldL | SpecialM rg;?;:r z‘;&g
$1 - - - - - - - - -
$2 - - - - - - - - -
Timer_/rc/gunter Register R Link register P | Special register R/P Constant # cg:scti;:‘:‘,(
o [ e | S T
Al [ meems [ S e
Ladder circuit example
I F-132
F 1l 1 scup st s2

@ Function description
This instruction compares S1 character string data with S2 character string
data when the line logic is ON. If the data match, special contact M903 is

@ Description

turned on and 8000H is set in the internal flag.

If the data pairs do not match, special contact M9I03 goes off and the
characters that do match are stored from the start of the internal flag.

When the data at S1 or S2 cannot be identified as character data, an
operation error is generated, special contact M903 goes off and FFFFH is
placed in the internal flag.
'The internal flag can be read with the GFLG (FUN150) instruction.

[ Example ]
M920 F-132 #
l al I scvp ero000 0010 —
F-150
}GFLG M000 l——
S1 2
RO000 = #0198H Data table
R0197 AA BB | #0009 00 00
R0198 00 30 #0010 00 30 | |
RO199 01 31 #0011 00 31
R0200 02 32 #0012 00 32
R0201 03 33 #0013 00 33
R0202 0A 41 1 #0014 00 34 $2
R0203 0B 42 #0015 00 35
R0204 AA 00 | | #0016 00 00 | |
R0205 12 34 #0017 00 00
R0206 56 78 #0018 00 00

\

Pracessing result : M903 « OFF mismatch
Internal flag = MO0O : 0004 #=30 to *x34 match = 4 characters match

See SCPY (FUN130) for information on character string constants.

5-163




Chapter5 DESCRIPTION OF INSTRUCTION WORDS

Charatter string processing instruction |Eeation| ooy | Fus, 1O coonficnsion| O
Instruction FUNCTION No. Instruction name . E;Jtrgsb S;eoc;‘ Flags Shli\;tgcaaor ry - Un:negrglzow -
wop |ron | Cmamecaracer] gppes || Oprfer |-| Sreien |O
InputX 223: ; Output Y Oou:plgll; Auxiliary M Hold L Special M rg:;i,str ?e;f;::
$1 - - - - - - - - -
$2 - - - - - - - - -
. _ Y000 Y200 MO00 LO00 _ . RO600
n 10 Y190 to Y290 to M890 to L490 to RO619
Timer{_c/gunter Register R Link register P Special register R/P Constant# Cg:sfg::lK
$1 - Efggg :g zﬁggg - - #0000 to #9998 -
o - | mmeems - T [rememen| -
n - PP Roaos | Pooootopszes - #0001 to #00FF |  K1toK255
Ladder circuit example
| F-133
| — { sncp s1 s2 n }———l

@ Function description
This instruction compares "n" words from the starting address of character
string data at S1 with character string data at S2. If the data match, special
contact M903 is turned on and 8000H is set in the internal flag when the
line logic is ON.
If the data does not match, special contact M903 goes off and the characters
that do match are stored from the start of the internal flag.
In the following cases, an operation error occurs, special contact M903 goes
off and FFFFH is set in the internal flag.
@®: When S1 and S2 data cannot be identified as character data.
®: When"n"is0.
®: When "n" exceeds 255.
@: When the number of characters at S1 or S2 are fewer than "n".
The internal flag can be read with the GFLG (FUN150) instruction.
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@ Description

[ Example ]
M920 F-133 #
i 1l - SNCP @RO000 0010 RO100 |——
F-150
— GFLa MO0O  ——
$1 S2
RO000 = #0198H Data table
ro197 [ Aa BB | #0009 00 00 |
R0O198 00 30 #0010 00 30
R0199 01 31 #0011 00 31
R0200 . 02 32 #0012 00 32
R0O201 03 33 s - #0013 00 33 $2
R0202 0A 41 #0014 00 34
R0203 0B 42 #0015 00 35
R0204 AA 00 Y #0016 00 00 Y
R0205 12 34 #0017 00 00
R0O206 56 78 #0018 00 00
@ When 1=R0100=4
Processing result : M903 « ON...match
Internal flag=M000 : 8000
@ When 4<R0100=6
Processing result : M903 « OFF...mismatch
Internal flag=MO000 : 0004...#*30 to *+34 match = 4
characters match
® When 6 <R0100,R0100=0
An operation error is generated
Processing result : M903 « OFF...mismatch
Internal flag=MO000 : FFFF

See SCPY (FUN130) for information on character string constants.
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i i i i Execution Pulse Indirect
Character string processing instruction | 200 inputON | gecification| ©| specification| ©
ber of i Underfl
Instruction FUNCTION No. Instruction name Il;l;trgs S.:e(::l Sh:\;tgggry - nM%r(‘)fzow -
, .
Character string length FA9S T Overflow Operation
SLEN FUN 134 | check 7 bytes M901 | erormooe |°
OP link OP link . . input Output
InputX input X outputY | ouiouty Auxiliary M HoldL Special M register register
s - - - - - - - - -
_ _ Y000 Y200 MQ00 L000 _ _ R0O600
D to Y190 to Y290 to M890 to L4930 to R0O619
Tlmer_{_jcc)unter Register R Link register P Special register R/P Constant # cgnessc;nr’l:IK
R0O0O00 to R0499
s - R1000 to R4999 #0000 to #9998
R0O000 to R0O499

D - R1000 to R4999 P0000 to P3799 -
Ladder circuit example

| F-134

‘ ] | sLen S D

@ Functiondescription
This instruction checks the number of characters at S and transfers all
characters except NUL (= #*00H) to D when the line logic is ON.
When the data at S cannot be identified as character data, an error is
generated and the operation is aborted.

@ Description
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[ Example 1]
| M920

F-134

il
1

R0000 = #0198H

RO197
R0O198
RO199
R0O200
R0201
R0202
RO203
R0204
R0205

AA

BB

00

30

01

31

02

32

03

33

0A

41

0B

42

AA

00

12

34

S

{SLEN @RO000  MOOO

—-M000= 6

)
R0198 to R0204 : 7 characters — NUL

See SCPY (FUN130) for information on character string constants.
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i i i i Execution Pulse Indirect
Character string processing instruction |- o0 | InputON oo isication O specification| ©
ber of hift ]
Instruction FUNCTION No. Instruction name E;{:s Esred s |I\/|gc0a0r & - Unlc\inc;rgzow -
Flags
Character string Overflow _ Operation
SMID FUN 135 extraction 9 bytes M901 error MOOE |
OP link OP link - . Input Output
input X input X OutputY | o touty Auxiliary M Hold L Special M register register
S - - - - - - - - -
W - - - - - - - - -
D - - - - - - - - -
Tlmer_i_clcc)unter Register R Link register P Special register R/P Constant # cg&im:IK
RO000 to R0O499
s R1000 to R4999 #0000 t0 #9938 -
R0O000 to R0O499
W - R1000 to R4999 #0000 to #FFFF -
j R0000 to R0499 j _ _ .
D R1000 to R4999
Ladder circuit example
I F-135
r i { smIp s W D

@ Function description
This instruction transfers character string data from S+ (the high-order
bytes of W) word to D when the logic is ON. A NUL code is added at the end
of the extracted character string.
When a NUL code is encountered in the range from S to S+ (the high-order
bytes of W) or when the upper limit of the area is detected, the low—order
bytes of W and the NUL code is transferred to D.
When NUL or the area upper limit is encountered in the range from S+ (the
high-order bytes of W) to S + (the high-order bytes of W) and (the low-order
bytes of W), the NUL codes for the missing words are inserted.
An operation error occurs in the following cases and transfer is aborted.
D: When the data from S cannot be identified as character string data.

©@: When the number of words to be extracted, i.e. the low-order bytes of
W,is 0.

®: When the number of the words to be extracted, i.e. the low-order bytes
of W, cannot be stored inarea D.
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[ Example 1)
| M920
I 1
S
RO000 = #0198H
__Ro197 [ AA BB
RO198 | 00 30
RO199 | 01 31
RO200 | 02 32
RO201 | 03 33
R0202 [ 0A 41
RO203 [ 0B 42
| RO204{ AA 00
RO205 | 12 34
RO206 | 56 78
[ Example 2]
| M320
I LK)
s
R0O000 = #0198H
__Ro197 [_AA BB
ro198 | 00 30
RO199 | 01 31
RO200 | 02 32
RO201 [ 03 33
R0202 | 0A 41
RO203 | 0B 42
| Ro204[ AA 00
RO205 | 12 34
R0206 | 56 78

F-135 #
ﬁID @R0O000 0203 RO0100
High-order bytes of W = Word 02
D
Low-order bytes of W RO100 | 02 32
- Word 03 —s RO101| 03 33
R0O102 | 0A 41
NUL is inserted —» R0103 | 00 00
F-135 #
{SMID @RO000 0503 R0100
D
High-order bytes of W = Word 05
R0O100{ OB 42
Low-order bytes of W R0101 | AA 00
= Word 03 R0102 | 00 00
- R0103 00 00

NUL is inserted
NUL code

See SCPY (FUN130) for information on character string constants.
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i ng i i Execution Pulse Indirect
Character string processing instruction | =X=cot | InputON | specification O specification| ©
. . Number of Shift carry Underflow
Instruction | FUNCTION No. Instruction name bytes used Flags M900 - M902 -
ASCII character string Overfiow _ Operation
ATOI FUN 136 —Decimal conversion 9 bytes MS01 en?or M9OE O
OP link OP link . . Input Output
Input X input X outputY | gitouty Auxiliary M Hold L Special M register register
S - - - - - - - - -
n - - - - - - - - -
D - - - - - - - - -
Ti / t . . . . . Deci
|merTc/gun er Register R Link register P Special register R/P Constant # cor?silat?:IK
j R0000 to R0499 _ _ _ _
s R1000 to R4999
R0O000 to RO499
n R1000 to R4999 - #0001 to #0080 K1to K128
o j R000O to R0499 j _ _ _
R1000 to R4999
Ladder circuit diagram
| F-136
| it { ator s n D

@ Function description
This instruction treats "n" words of ASCII numeric data from S or between
delimiters (which are not decimal ASCII data) as decimals and converts the
words to binary data which is stored at D when the line logic is ON.
The ASCII data at S is converted as follows:
@: When data starting from S or after the delimiters is’0 to’9
ASCII data, it is treated as decimal data in the range 0 to 65535 and
converted.

®@: When data starting from S or after the delimiters is ASCII’ - (= **2DH)
data, it is treated as decimal data in the range -32768 to 32767 and
converted.

®: When data starting from S or after the delimiters is ASCII + (= *+2BH)
data, it is treated as decimal data in the range 0 to 65535 and converted.

®: The data is zero suppressed in the conversion, for example '0°0’1’2'3 =
’1'2’3 — 007BH, however, the numeric "0" is not suppressed.
Thus an operation error occurs when the numeric "0" is converted to
0000H.

®: The use of signed data is limited to '+ and -, and ’0 cannot be used after
a sign. For example, ’+’0’1/’- 0’1 results in an operation error.

Values that exceed the decimal range of a word (for example, 99999 or -

40000) or character strings other than 0 to ’9 data cause an operation error

and aborts the conversion.

When the number of words specified by "n" is not character string data, the
* specified number of words are converted and an operation error is

generated. The string 0000H is inserted for the missing words at D.
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The following cases cause an operation error and aborts the conversion.

@: When the data from S cannot be identified as character string data.

®@: When"n"is 0.
®: When "n" exceeds 128,
@®: WhenD + "n" -1 exceeds the D area.

[ Example ]
| M820 F-136 K
I —it {aTor  eRo000 4 Ro200
s
RO000 = #0100H
R0099 [ AA BB
RO100 [ 01 31
RO101 | 02 32 1°2'3'4 =04D2H 5
RO102| 03 33 \
ro103 | 02 32 R0200 [ 04D2
R0104 | AA 2C | < Delimiter R02071 0000
Ro105 | 00 30 | | 0-0000H—" | Ro202| FFD
RO106 | AA 2C_| —— Delimiter / RO203 | FFFF
RO107 | FF_2D “-'3=FFFDH
RO108| 03 33 | |
R0109 | AA_ 2C | < Delimiter
RO110 | 00 30
RO111 [ 06 36
RO112 [ 05 35
R0113 | 05 35 "6'5'5'3"5 =FFFFH
RO114| 03 33
RO115 [ 05 35 | |
R0O116 | AA 2C | <e— Delimiter
RO117 [ 00 00

See SCPY (FUN130) for information on character string constants.
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: . : : Execution Pulse indirect
Character string processing instruction | == InputON  |specification O specification | ©
, ) Number of Shift carry Underflow
Instruction | FUNCTION No. Instruction name bytes used Flogs M900 - M902 -
Decimal—ASClI character Overflow - Operation
ITOA FUN 137 string conversion 9 bytes M901 error M9OE O
OP link OP link e . Input Output
InputX input X OutputY | ooty Auxiliary M Hold L Special M register register
s - - - - - - - - -
n - - - - - - - - -
D - - - - - - - - -
Tlmer-(_t;gunter Register R Link register P Special register R/P Constant # cgrisclarzilK
_ R0000 to RO499 _ _ _ j
S R1000 to R4999
RO00O to R0O499
n - R1000 to R4999 #0001 to #0080 K1to K128
R _ RO00O to R0499 j _ _ _
: R1000 to R4999 '
Ladder circuit example
| F-137
| 1 | 1708 s n D

@ Function description
This instruction converts "n" words of unsigned decimal data in S to ASCII
data which is stored in D when the line logic is ON.
The converted ASCII data is delimited by commas (=, = 002CH). A NUL
code is inserted at the end without a comma.
When D + ("n" words of ASCII data) exceeds the D area, an operation error
oceurs and the data that cannot be stored in the D area is ignored.
An operation error is generated and conversion does not take place in the
following cases.
®: When"n"isO.
®: When "n" exceeds 128.
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[ Example ]
I | | 4|FIT0A R0200 4  GROOOO
D
R0O000 = #0100H
s RO099 | AA BB
e R0O100 00 31
R0200 04D2 04D2H -'1 2'3'4  —— RO101 00 32
R0201 0000 0000H -'0’ o RO102 00 33
R0202 FFFD FFFDH ='6'5'5'3"'3 RO103 00 34
R0203 FFFF FFFFH ='6'5'5'3'S5

RO104 | 00 2C
RO105 [ 00 00
R0106 | 00 2C
RO107 | 00 36
RO108 | 00 35
RO109 | 00 35
RO110| 03 33
| Rro111| 00 33
RO112| 00 2C
RO113 | 00 36
RO114| 00 35
RO115| 00 35
RO116 | 00 33
| Rro117 [ 00 35
NUL added—>= R0118 | 00 00
RO119 | 00 00

See SCPY (FUN130) for information on character string constants.
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i i H : Execution Pulse Indirect
Character string processing instruction | “ o 0l InputON | gecification | © |specification| ©
N f i
instruction | FUNCTION No. Instruction name b;.trzsb Ssre% Sh:\;tgi)aor v - Un,c\iﬂzrglzow -
lag>
Decimal-—Signed ASClI Overflow Operation
9 -
ITSA FUN 138 character string conversion bytes M901 error M90OE O
OP link OP link . . Input Output
InputX inputX outpltY | oiouty Auxiliary M Hold L Special M register register
s - - - - - - - - -
n - - - - - - - - -
D - - - - - - - - -
imer/ . . . . . Decimal
TlmerTjgunter Register R Link register P Special register R/P Constant # coriilar'ﬁi K
_ RO000 to R0499 - _ - _
S R1000 to R4999
RO000 to R0O499
n - R1000 to R4999 - #0001 to #0080 K1to K128
- RO000 to R0O499 _ _ - _
D R1000 to R4999
Ladder circuit example
| F-138
I i | 175 s n D

@ Function description
’ This instruction converts "n" words of signed decimal data in S to ASCII
data which is stored in D when the line logic is ON.
The converted ASCII data is delimited by commas (=, = 002CH). A NUL

code is inserted at the end without a comma.

When D+ ("n" words of ASCII data) exceeds the D area, an operation error
occurs and the data that cannot be stored in the D area is ignored.

An operation error is generated and conversion d

following cases.
@®: When"n"is0.

®: When "n" exceeds 128.

@ Description
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[ Example ]
I M920 F-138 K
| {1 1 ITSA  R0200 4  @R000O
D
R000O = #0100H
S RO099 | AA BB
o RO100 | 00 31
RO200 | 04D2 | 04D2H ='1°2'3'4 . RO101 | 00 32
R0201 | 0000 | 0000H ='0 R0102 | 00 33
RO202| FFFD__|FFFDH ='-'3 R0103 | 00 32
RO203 |  FFFF__|FFFFH  ='-"1 R0104 | 00 2C
RO105 [ 00 00
RO106 [ 00 2C
RO107 | 00 2D
RO108 | 00 33
RO109 | 00 2C
RO110 | 00 2D
RO111 |00 31
NULadded—> ro112 | 00 00
RO113 |00 00

See SCPY (FUN130) for information on character string constants.
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. ; : H Execution Pulse indirect
Character string processing instruction | -~7=1 .- InputoN specification O | specification| ©
Number of i fi
Instruction | FUNCTION No. Instruction name b;tr;ls Esred Sh;\;rthC()a()r V- Uﬂl(\jll(:;oz0 S
Flags
ASCll hexadecimal character Overflow _ Operation
ATOB FUN 140 strings—>Hexadecimals 9 bytes M901 error MOOE O
OP link OP link - . Input Output
Input X input X OutputY [ ouenuty Auxiliary M Hold L Special M register register
s - - - - - - - - -
n - - - - - - - - -
D - - - - - - - - -
1me1r'1{78unter Register R Link register P Special register R/P Constant # c oD:s(‘:clanr’\:'K
S _ R0O000 to R0O499 _ j R .
R1000 to R4999
R0O000 to R0O499
n R1000 to R4999 #0001 to #003F K1 to K63
R - R0000 to R0499 _ . _ _
R1000 to R4999

Ladder circuit example
| F-140
| I ATOB S n D

@ Function description
This instruction takes "n" words of four character ASCII hexadecimals in S
handling them as one word hexadecimal strings and converts them into "n"
words of binary data which is stored in D when the line logic is ON.
When character strings other than 0 to’9 and A to F are found, an operation
error occurs and the conversion is aborted.
NUL data found in 4-character strings is converted as character strings
with too few digits and generate an operation error.
When the number of character strings indicated by "n" words could not be
found, the specified number of characters is converted and an operation
error is generated. The character 0000H is set in the D area where there are
too few characters. .
An operation error is generated and conversion is aborted in the following
cases.

When the data in S cannot be identified as character strings.

When "n"is 0.

When "n" exceeds 63.

When D + n-1 exceeds the D area.

0066
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[ Example }
| M920 F-140 K
| 1t {ATOB @RO000 4  RO200
$
RO000 = #0100H
RO099 | AA BB
RO100 { 01 31
RO101 [ 02 32 ‘1'2'3'4 5
RO102 | 03 33 \
RO103 | 04 34 RO200 [ 1234
RO104 | 05 35 R0201 [ 5678
RO105 | 06 36 '5°6'7'8 — R0202 | 9ABC
RO106 | 07 37 / R0203 | _ODEF
RO107 [ 08 38
RO108 [ 09 39
RO109 | AA 41 ‘9'A'B’C
RO110| OB 42
RO111 [ _oC 43
RO112 [ 0D 44 ,
ro113| o 45 D, ‘E and ‘F are converted as a three character string
R0114| OF 46 since the 4th character is NUL.
RO115 [ 00 00
RO116 | AA 2C
RO117 [ 00 00

See SCPY (FUN130) for information on character string constants.
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i i i i Execution Pulse Indirect
Character string processing instruction ition | MPUON | fication O specification| ©
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
Hexadecimal -> ASCIl hexadecimal Overflow . Operation
BTOA FUN 4 character string conversion 9 bytes M901 error M90E O
OP link OP link . . Input Output
InputX input X OutputY | o touty AuxiliaryM | HoldL Special M register register
S - - - - - - - - -
n - - - - - - - - -
D - - - - - - - - -
Ti / t . . . . . Decimal
|merTjgun er Register R Link register P Special register R/P Constant # conessclan;: K
_ R0000 to R0499 _ . j _
5 R1000 to R4999
RO000 to RO499
n R1000 to R4999 #0001 to #003F K110 K63
i R0O000 to R0499 i R j _
D R1000 to R4999
Ladder circuit example
| F-141
I 1} 8104 s n D

@ Function description
This instruction converts "n" words of unsigned hexadecimal data in S to
ASCII hexadecimal data which is stored in D when the line logic is ON.
The converted ASCII data is delimited by commas and a NUL code is
inserted at the end.
When D + ("n" words of ASCII data) exceeds the D area, an operation error
occurs and the data that cannot be stored in the D area is ignored while
NUL is entered in RO499/R4999.
An operation error is generated and conversion is aborted in the following
cases.
®: When"n"is0.
®: When "n" exceeds 63.

@ Description

[ Example ]
| M920 F-141 K
I 1t {BT0n  RO200 4 eRoo00
D
R0000 = #0490H
s ___RO489 | AA BB
R0200 1234 191234 3 RO480 | 00 31
R0201 | ABCD |'A‘B‘C'D RO491 [ 00 32
R0202| FEDC |'F'E‘D'C RO492 | 00 33
RO203 | 9876 |'9'8'7°6 | Ro493 | 00 34

RO494 | 00 41
RO495 | 00 42
RO496 | 00 43
E,DandC . R0497 [ 00 44
are ignored. RO498 00 46
| R0499 [ 00 00 | <—NULinserted

See SCPY (FUN130) for information on character string constants.
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i i i i Execution Pulse Indirect
Character string processing instruction condition | ™PYtON specification | © |specification| O
Number of Shift car Underflo
Instruction FUNCTION No. Instruction name bytne15 Sgeod , M90a0 Y - nMegroz w -
ags -
Hexadecimal > ASCIl hexadecimal Overflow Operation
9 - .
CBTA FUN 142 conversion and concatenation bytes M901 error MO0OE O
OP link OP link . . Input Output
InputX input X OutputY | iinuty Auxiliary M Hold L Special M register register
S - - - - - - - - -
n - - - - - - - - -
D - - - - - - - - -
Ti . . . . . Deci
lmer_{_jgunter Register R Link register P Special register R/P Constant # coriig?clK
L R0O000 to RO499 R R - -
S|+ R1000 to R4999
R0000 to R0499
n - R1000 to R4999 #0001 to #003F K1 to K63
_ R0000 to R0499 j ] _ _
D R1000 to R4999
Ladder circuit example
I F-142
i | caTa s n

@ Function description
This instruction converts "n" words of unsigned hexadecimal data in S to
ASCII hexadecimal data which is concatenated at D when the line logic is
ON. A NUL code is inserted at the end of the converted ASCII data. When D
+ ("n" words of ASCII data) exceeds the D area, an operation error occurs
and the data that cannot be stored in the D area is ignored while NUL is
entered in R0499/R4999.
An operation error is generated and conversion does not take place in the
following cases.

: When"n"is 0.
®: When"n" exceeds 63.

@ Description

[ Example ]
I M920
1L
I i

S
Ro200 [ 1234
R0201 [ ABCD

R1000 :
R1001 :
R1002 :
R1003 :

R1004
R1005
R1006

‘1'2'3'4 \
‘A‘B'C'D

D (prior to operation)

! NUL code inserted —>

F-142 K
iCBTA RO200 2  @ROOOO
R0O000 = #1000H

mooo {50
R100T 00 31 :
moo2 1760 3
R1003  : 00 33
R1004 00 34
R1005 00 31
R1006 00 32
R1007 00 33
R1008 00 34
R1009 00 41
R1010 00 42
R1011 00 43
R1012 00 44
R1013 00 00
R1014 AB CD

-«—NUL check = location of concatenation

See SCPY (FUN130) for information on character string constants.
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Character string processing instruction | Becuton ooy | Pk 1ol S50 | O
Instruction FUNCTION No. Instruction name ?,';{2? S;eoc;c Shli\jlt;oag Y B Unr?nzrglzow -
- SRCH FUN 144 Character string retrieval 9 bytes Flags O\;\:rgféc;w - g_f:rr:;ig%'é O
Input X 323{’ % | outputy oﬁfpl:;kv AwliaryM | HoldL | specialm | :;f’s‘ffer Z‘;fft:tr
$1 - - - - - - - - -
$2 - - - - - - - - -
Y000 Y200 M000 L000 RO600
D B B 10 Y190 toY290 | toMm890 to L490 B B to R0619
Timer{;gunter Register R Link register P Special register R/P Constant # cg;imi IK
s1 - R R - - #0000 to #9998 -
52 - :?ggg :g Egggg - - #0000 to #9998 -
b - RO o ey | Po00OtoP3799 - - -
Ladder circuit example
I F-144
| L | srew s1 s2 DH

5-1

@ Function description
This instruction searches for the character string specified at S2 in S1 when
the line logic is ON. The number of characters from the start of S1 to the
string searched for (not the character string itself) is transferred to D (Disa
binary value so 100 characters is 0064H).
When the string searched for is found in data other than character data, the
number of characters up to the NUL code is transferred to D.
This instruction thus performs the same operation as the F-134:SLEN

80

instruction.

When the data at S1 cannot be identified as character data, an error is
generated and the operation is aborted.
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Chapter5 DESCRIPTION OF INSTRUCTION WORDS

[ Example 1] ’
| M920 IF— 144
I 1 | SRCH  @GRODOO  RO100 _ MOOO
S1 S2
R0O000 = #0198H ro100 [ A~ 35
__RO197[ AA BB | RO101| BB 36
RO198 | 00 30 RO102 | CC 37
RO199 01 31 RO103 | 00 00
R0200 [ 02 32 The five characters from $1 to the Charactent string
R0201) 03 33 character string to be retrieved to be retrieved
RO202| 04 34 | |
R0203 04 35
R0204 | 06 36 €= Character strin
9 D:M000«0005
RO205| 07 37 |_ | to be retrieved
RO206 | 08 38
L. RO207 | AA 00
R0208 12 34
R0209 56 78
[ Example 2]
l M920 IF-144 #
| 1} { SRCH @R0O000 0010 R0100
S1 S2
RO000 = #0198H Data table
__Ro197 [ _AA BB 0009 | 00 00
R0198 00 30 0010 00 2C
R0199 01 31 0011 00 00
R0O200 02 32 0012 00 30
RO201| 03 33 The five characters from S1to the Character string
R0O202| 04 34 character string to be retrieved to be retrieved
Rg§g3 gg ;E ~€— Character string
R0204 .
| to be retrieved .
R0205 | 00 2C D:R0100<-0005
R0206 0B 42
R0207 | AA 00
R0208 12 34
R0209 56 78

See SCPY (FUN130) for information on character string constants.
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; : : ; Execution Pulse Indirect
Character string processing instruction | .0 viion | MPUtON 1o ification O | specification]| ©
ber of hi
Instruction | FUNCTION No. Instruction name bytos used shiiecarny 1 - Underflow 1.
- - Flags
Character string extraction Overflow _ Operation
CMID FUN 145 and concatenation 9 bytes M901 error MOOE O
OP link OP link s . Input Output
Input X input X OutputY output Y Auxiliary M Hold L Special M register register
S - - - - - - - - -
W - - - - - - - - -
D - - - - - - - - -
Timer/counter Reaister R Link register P Special register RP | Decimal
TIC egister : ink register pecial register Constant # constant K
R0000 to R0O499
S| R1000 to R4999 i #0000 to #3998 -
RO00O to R0499
w R1000 to R4999 - #0000 to #FFFF -
R _ R000O to R0499 _ j _ _
R1000 to R4999
Ladder circuit example
‘ F-145
| i}  cmrp s W D

@ Function description

This instruction concatenates character string data from S+ (the high-

order bytes of W) with word (the low-order bytes of W) at D when the line

logic is ON.

A NUL code is added at the end of the extracted character string.

When a NUL code is encountered in the range from S to S+ (the high-order

bytes of W) or when the upper limit of the area is detected, the NUL codes of

the words (low-order bytes of W) are concatenated at D.

When NUL or the area upper limit is encountered in the range from S+ (the

high-order bytes of W) to S + (the hlgh-order bytes of W) and (the low-order

bytes of W), the NUL codes for the missing words are inserted.

An operation error occurs in the following cases and the transfer is aborted.

@®: When the data from S cannot be identified as character string data.

®: When the number of the words to be extracted, i.e. the low-order bytes
of W, is 0.

®: When the number of words to be extracted, i.e. the low-order bytes of
W, cannot be stored in area D.
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[ Example ]
| M920 F-145 #
| il { CMID @R0000 0203 R0100
S
R0O000 = #0198H RO100
R0197 | AA BB | High-order bytesofword = Word 02 R0101
[ RO198{ 00 30 R0102
R0O199 01 31 RO103
R0200 | 02 32 High-order bytes of word RO104
R0201 03 33 = Word03 - RO105
R0202 0A 41 R0106
RO203 | OB 42 NUL is inserted = R0107
| R0O204| AA 00 RO108
R0205 12 34 R0109
R0206 56 78
D(before execution)
RO100 | AA BB
RO101 00 30
R0O102 01 31
RO103 02 32
ro104 | 00 00 | ~=—NULretried, the location where concatenation is
Ro105 | oA 41 performed.
R0O106 0B 42
R0O107 { AA 00
R0108 12 34
R0O109 56 78

See SCPY (FUN 130) for information on character string constants.

(w)

BB

00

30

01

31

02

32

02

32

03

33

0A

41

00

00

12

34

56

78
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Pulse

Indirect

H i H i Execution
Character string processing instruction | =$<tom]  InputON | Cfication O specification O
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
Decimal > ASCIl character string Overflow - Operation
CITA FUN 147 conversion and concatenation 9 bytes M901 error M90QE O )
OP link OP link - . Input Output
InputX input X OutputY | o itouty Auxiliary M Hold L Special M register register
Timer/counter Register R Link register P Special register R/P Decimal
TIc egister ink register pecial register Constant # constant K
_ R0000 to R0499 j i _ _
R1000 to R4999
RO000 to R0O499
- R1000 to R4999 - #0001 to #0080 K1to K128
j RO00O to R0499 A _ j _
R1000 to R4999
Ladder circuit example
F-147
1  c1Ta s n D

@ Function description

@ Description
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This instruction converts

data which is concatenated to data in D when the line logic is ON.
The converted ASCII data is delimited by commas (=, = 002CH).
A NUL code is inserted at the end without a comma.
When D+ ("n" words of ASCII data) exceeds the D area, an operation error
occurs and the data that cannot be stored in the D area is ignored. .
An operation error is generated and conversion does not take place in the
following cases.
: When"n"is 0.
®: When "n" exceeds 128.

"n" words of uﬁsigned decimal data in S to ASCII

[ Example )
| Mglgo Fr—147 K

] 1L |CITA R0200 4 @R0O0OOC |_|

D

RO000 = #0100H
RO100 [ 00 30
s RO101 |00 31
R0102 32
__ RO103 |00 33
R0200 04D2 04D2H="1'2'3'4 RO104 |00 31
R0201 0000 '0000H ="0 RO105 [ 00 32
R0202 FFED FFFDH ='6'5'5'3'3 RO106 [ 00 33
R0203 FFFF FFFFH ='6'5'5'3'5 RO107 [ .00 34
RO108 |00 2C
R0O109 0030
RO110 |00 2C
RO111 [ ;tsi
D (before execution) 28} } % 0035
___ RO114 {00 33
RO100 [ 00 30 RO115 [—00 33
R818; 00 ; R811g 00 5%
RO1 3 i i RO11 0 3
R0103 0033 NULretrled,.the.Iocatlonwhere RO118 - I
RO104 00 0 - concatenation is performed. RO119 00 35
R0105 0 RO120 |00 33
' RO121 0 35
! NUL added = R0122 0000
R0123 00__00

See SCPY (FUN130) for information on character string constants.
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i H : H Execution Pulse Indirect
€haracter string processing instruction |2°CEON f input ON | gpecification| O specification O
N Shift fl
Instruction | FUNCTION No. Instruction name b;gf S;:; II\./|9f)a0r Y- Unlsgozow -
Flags
Decimal »Signed ASCIl character Overflow _ Operation
CISA FUN 148 string conversion and concatenation 9 bytes M901 error MO0OE O
OP link OP link s ) Input Output
InputX input X OutputY | oty Auxiliary M Hold L Special M register reglster
S - - - - - - - - -
n - - - - - - - - -
D - - - - - - - - -
Timer/counter Register R Link register P Special register R/P Decimal
TIC egister ink register pecial register Constant # constant K
_ R0000 to R0499 j _ _ _

S R1000 to R4999

R0O00O0 to R0499
n - R1000 to R4999 - #0001 to #0080 K1toK128

j R0000 to R0499 j ] _ j
D R1000 to R4999
Ladder circuit example
| F-148
1} | c1sa s n D

@ Function description
This instruction converts "n" words of signed decimal data in S to ASCII
data which is stored in D when the line logic is ON.
The converted ASCII data is delimited by commas (=, = 002CH). A NUL
code is inserted at the end without a comma. '
When D+ ("n" words of ASCII data) exceeds the D area, an operation error
occurs and the data that cannot be stored in the D area is ignored.

An operation error is generated and conversion is aborted in the following

cases.

@: When™n"isO.
®@: When "n" exceeds 128.

@ Description

[ Example ]
| M9,$° IF-148 K
[ 11 ] CISA R0200 4 @ROCOO H
D

RO000 = #0100H
RO100 00 30
s RO101 |00 31
RO102 [__0Q 32
R0O103 00 33
R0200 04D2 04D2H='12'3'4 ——__ [ RO704| 00 31
R0201 0000 0000H =0 ' R0105 032
R0202 EFED FFFDH='-"3 R0O106 Q33
R0203 FFFE FFFFH="~"1 RO107 |00 34
R0O108 8 88
D (before exection) gg}?g 00 2C
s RO111 3: 2D
R0100 00 30 RO112 00 33
R0102 |00 32 RO114 [ 00 2D
R0103 0_ 33 RO115 0 31
RO104 0000 R NUL added = R0116 00 00

00 0
R0105 s : NUL retried, the location RO117 2000

' where concatenation is performed.

See SCPY (FUN130) for information on character string constants.
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ili i i Execution Pulse Indirect
Expanded auxiliary instruction Exection|  InputON  |specification | O specification] O
N f hift fl
Instruction FUNCTION No. Instruction name b;xtne'nsb 3;;1 s 'lwgcoaor Y - Un:/gbzow -
Flags
Overflow Operation
Int I flag re - -
GFLG FUN 150 nternal flag read 5 bytes M900 error M9OE
OP link OP link . . input Output
InputX input X outputY | outputy Auxiliary M Hold L Special M register register
_ _ Y000 Y200 M000 L00O _ ] R0600
D to Y190 to Y290 to M890 to L490 ’ to R0619
i . . . . . Decimal
Tlmer./rclzgunter Register R Link register P Special register R/P Constant # co:ssclar?; K
R0O000 to RO499
D - R1000toRaggg | P000010P3799
Ladder circuit example
F-1
—| GFLG D

@ Function description
This instruction outputs the data of the internal flag to D when the line
logic is ON. When part of the result of ASCII processing instructions SXRS
and SXWS or character string processing instructions SCMP and SNCP is
‘stored in the flag, this instruction is used to output the content of the flag to

a device. .
@ Description
[ Example ]
Place storing error statuses: MO000 @
" K
Stalrtup conditions I
— | { SXWS 2200 RO000 X000 —
® ® ®
M9OE
— | { GFLG  MO000 l—

@
Y

1) When the number of words specified by an SXWS instruction is
‘R0000> #20, the X000 to 190 area overflows and the GFLG instruction
places #00FFH in M000.

2) When a parameter error is found in the response to an SCWS
instruction, the GFLG instruction places 10 (decimal: the parameter
error end code) in M0OO.
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ili i i Execution Pulse Indirect
Expanded auxiliary instruction ExeCon | puton | tication] O | specification] O
. . Number of Shift carry Underflow
instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
Detailed operation error byte Overfiow - Operation -
EFLG FUN information read > bytes M901 error MOQE
OP link OP link . . Input Output
InputX inputX OutputY | o touty Auxiliary M |  HoldL Special M register register
- _ Y000 Y200 MO000 L0O0O _ _ RO600
t0 Y190 to Y290 to M890 to L490 to R0O619
Tlmer1/_78unter Register R Link register P Special register R/P Constant # conessclanr‘g]K
RO000 to R0499
- R1000 to RA999 P0000 to P3799

Ladder circuit example

F-151

EFLG D

@ Function description

ONoted

5-188

This instruction outputs detailed operation error information to D when the
line logic is ON.

When indirect addressing is used and it is likely that several character
string processing instructions have caused operation errors, the instruction
is used to output information on which factor interrupted processing to the
device table.

This instruction provides information on only one factor that interrupted
processing.

Consequently, there may be other factors that caused the interruption.

The procedures for checking factors causmg operation errors depend on
the instruction.

Operation error information is displayed as shown below.

I

-
P9

1

w

12

O

-

11

o

4

Oe

9 8 7 2 1
oono EIEI

A A

a
O
-
O

-
Cot
Co
L.
>

A

f’

Address area/
data range
abnormal

Operand

Operand Zero inhibit

\
3
2
1)

\
3
2

abnormal

1)
3
3
2
P,

Indirect
addressing
abnormal

Operand

Operand BCD operation

error
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[ Example ]
Place storing error information3 Mo000
520 @ e e
il BCD+ RO000 RO010 R0020 |~
M9OE
11 EFLG  M000 [—

¥

@® When R0000=#ABCD, R0O010=##%*, RO020 = #++#
—M000=0000 1000 0000 0000 B

® When R0000=#0100, R0010=#ABCD, R0O020=#*#*
—MO000=0000 0100 0000 0000 B ‘

® When R0000=#0100, R0010= #0200, R0020=#ABCD
—M000=0000 0010 0000 0000 B

From the above it follows : R0O000=#0100, R0010= #0200, R20= #0300

® WhenR0100=#ABCD, R0200 = #*%, RO300 = #***
—M000=1000 0000 0000 0000 B

® When R0100=#0100, R0200=ABCD, R0300 = #*x#*
—MO000=0100 0000 0000 0000 B

® When R0100= #0100, R0200= 0200, R0300=#ABCD
—M000=0010 0000 0000 0000 B
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ili i i Execution Pulse Indirect _
Expanded auxiliary instruction Execution | inputoN | specification| © | specification
. . Number of Shift carry Underflow
Instruction FUNCTION No. Instruction name bytes used Flags M900 - M902 -
. N Overflow Operation
. 9b - -
SUN FUN 160 Bit SUM ytes M901 error MOOE
OP link OP link o . input Output
fnput X input X Output Y output Y Auxiliary M Hold L Special M register register
$1 X000 X200 Y000 Y200 M000 L000 _ R0O500 RO600
to X190 10 X290 to Y190 to Y290 to M890 to L490 to R0519 to R0O619
5 X000 X200 Y000 Y200 MO000 L000 _ R0O500 R0600
s t0 X190 to X290 to Y190 to Y290 to M890 to'L490 to R0O519 to R0619
Y000 Y200 M000 : R0600
- - LO00 t - -
D toY190 | tov290 | tom8s90 ° to R0619
: T490 :
mer, nter . . . . ;
1me ,/I(‘:/Oél te Register R Link register P Special register R/P Constant # anesfc:?:lK
R0O000 to R0O499
$1 R1000 to R4999 P0000 to P3799 -
R0000 to R0O499
52 - R1000toRa999 | F0000t0P3799 B - -
R0O000 to R0499
D - R1000 to R4999 P0000 to P3799 - . - -
Ladder circuit example
l F-160
I 1t | Sum s1 s2 D

@ Function description
This instruction counts the number of 1s in 16-bit data from S1 to S2 and
_stores the result in D when the line logic is ON. Both S1 and S2 must be in
" the same area.

@ Description
[ Example ]

F-160
| SUM RO000 R0003 MOOO H

Moz
I LA

Number of 1 bits

R0O000 0012
RO001 3456
R0002 ABCD
R0003 FFOQ

0 0000 0001 0010

1 0100 0101 0110 -
0 1011 1100 1101 -1
1 1111 0000 0000 -

Total 27 d=001BH

CONN

-~ MO0O « #001BH
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i i i Execution Pulse Indirect -
Libra ry instruction condition | MPUtON | ohecification O specification
N hift fl
Instruction FUNCTION No. Instruction name b;xtrzsb E;:; : l'\/I9C('Ja0r Y - Unl?/gOZow B
Flags
. Overflow - Operation
LIB FUN 180 Library 9 bytes V1901 error M90E 1@
OP link OP link - . Input Output
Input X input X QutputY output Y Auxiliary M Hold L Special M register register
X000 X200 Y000 Y200 MO000 LO00 - RO500 R0O600
n 10 X190 t0 X290 to Y190 to Y290 to M890 to L490 to RO519 to RO619
A1 X000 X200 Y000 Y200 M000 L000 - R0500 RO600
t0 X190 to X290 to Y190 to Y290 to M890 to L490 to RO519 to R0O619
A2 X000 X200 Y000 Y200 MO000 LO0O to - RO500 R0O600
t0 X190 t0 X290 to Y190 to Y290 to M890 to RO519 to R0619
Ti . . . . 40 i
|mer4§gunter Register R Link register P Special register R/P Constant # cgnesftg?:IK
n - R oResaa | Po000top379 - #0000 to #000F |  KOtoK15
R0O000 to RO499 K-32768
Al R1000 to R4999 POOOQ to P3799 - #0000 to #FFFF to K32767
R0OO000 to RO499 K-32768
A2 R1000 to R4999 P0000 to P3799 - #0000 to #FFFF to K32767
Ladder circuit example
| F-180
1l L1z n A1 A2

@ Function description
This instruction executes the library with the entry number (not a serial
number) specified by "n".
When "n" specifies something other than a constant, the low-order 5 bits of
the specified device become valid.

Al and A2 are used as argument for library.
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APPENDIX

Instruction Executed Time

B How to read the tables

[ Example ]
Executed time in{us)
Instruction . MX100/ MX200/
MX30/ MX50
MX20
Results of executed of
MOV(00) . Standard of executed 43 1.8 e— arguments using direct
’ Pulse exeCuted 17.3 5.0 addressing
{ Indirect executed standard 125.0 770 Results of dof
—o @®— Results of executed o
Pulse executed 138.0 80.2 arguments using indirect
N .y 2N RN v— | N~Y~—— addressing
T T— Results for MX200 and MX50
Executed conditions
Results for MX100, MX30 and MX20

Results when executed using pulse specification

The figures in brackets indicate FUN number.

¢ The term "indirect executed" in the table indicates that the given result
is obtained when all arguments for that instruction are executed through
indirect addressing.

¢ Instruction FUN number 100 and beyond can be used only on the MX200
and MX50.

® The result of processing arguments consisting of instructions made up of
variable number of words is indicated as "processing 10 words"and
"processing 100 words"

B Processing time when instructions are not processed
When an instruction does not meet the executed condition, it is not
processed.
The processing time of the CPU at such times is shown below.

Executed time in{us)
Instruction o MX100/ MX200 /
MX30/ MX50
MX20
Allinstructions - | When not executed ' 1.0 0.8
Not executed
Pulse specification 15.6 3.6
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B Processing time during pulse specification
Instructions that allow pulse specification require the time used for basic

Appendix-2

executed plus the time values given below when pulse specification is used.
¢ For MX100, MX30 and MX20 : +13.0[zs]
e For MX200 and MX50 : +3.2[ us]
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|
Executed time in {us)
Instruction MX100/ X200 /
MX30/ MX50
MX20
LD Basic instruction 2.6 1.4
With ANB and ORB 9.3 5.5
IN MC-MCR 9.6 6.4
Using ANB and ORB in MC-MCR 11.6 7.2
LD NOT Basic instruction 3.0 1.4
With ANB and ORB 9.3 5.5
IN MC-MCR 9.6 6.4
Using ANB and ORB in MC-MCR 11.6 7.2
AND 2.6 1.4
AND NOT 2.6 1.4
OR Basic instruction 2.6 1.4
IN MC-MCR 9.6 6.5
OR NOT Basic instruction 2.6 1.4
IN MC-MCR 11.0 6.8
ANB 7.0 4.6
ORB 7.0 4.6
ouT 9.3 2.3
TMR 1.0s 45.0 17.0
100ms 450 17.0
10ms 453 17.0
CNT 45.6 18.0
LD= Basic instruction 5.0 3.1
With ANB and ORB 7.0 7.0
IN MC-MCR 7.3 8.0
Using ANB and ORB in MIC-MCR 9.3 88
LD# Basicinstruction 5.0 3.4
With ANB and ORB 7.0 7.0
IN MC-MCR 7.3 8.0
Using ANB and ORB in MC-MCR 93 88
AND = 6.0 35
AND# 6.0 3.5
OR= Basic instruction 6.0 35
IN MC-MCR 8.3 8.4
OR# Basicinstruction 6.0 3.5
IN MC-MCR 8.3 8.4
LD< Basic instruction 3.3 1.4
With ANB and ORB 5.3 5.4
IN MC-MCR 5.6 6.3
Using ANB and ORB in MC-MCR 7.6 7.1
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Appendix-4

Executed time in{us)

Instruction MX100/ MX200/
MX30/ MX50
MX20
LD> Basic instruction 33 1.4
With ANB and ORB 53 5.4
IN MC-MCR 5.6 6.3
Using ANB and ORB in MC-MCR 7.6 7.1
AND> 43 1.8
AND< 43 1.8
OR< Basic instruction 4.3 1.8
IN MC-MCR 6.6 6.7
OR> Basic instruction 4.3 1.8
IN MC-MCR 6.6 6.7
LD= Basic instruction 43 2.0
With ANB and ORB 6.3 6.0
IN MC-MCR 6.6 6.9
Using ANB and ORB in MC-MCR 8.6 7.8
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Executed time in{us)
Instruction MX100/ MX200/
MX30/ MX50
MX20
LD= Basic instruction 43 2.0
With ANB and ORB 6.3 6.0
IN MC-MCR 6.6 6.9
Using ANB and ORB in MC-MCR 8.6 7.8
AND= 5.3 2.5
ANDZ= 5.3 2.5
OR= Basic instruction 5.3 2.5
IN MC-MCR 7.6 7.3
OR2 Basic instruction 5.3 2.5
IN MC-MCR 7.6 7.3
DLD= Basic instruction 9.3 49
With ANB and ORB 11.3 9.1
IN MC-MCR 11.6 10.0
Using ANB and ORB in MC-MCR 13.6 11.0
DLD# Basic instruction 9.3 4.9
With ANB and ORB 11.3 9.1
IN MC-MCR 11.6 10.0
Using ANB and ORB in MC-MCR 13.6 11.0
DAND = 10.3 5.3
DAND# 103 5.3
DOR = Basic instruction 10.3 5.3
IN MC-MCR 12.6 10.0
DOR# Basic instruction 10.3 53
IN MC-MCR 12.6 10.0
DLD< Basicinstruction 7.6 33
With ANB and ORB 9.6 75
IN MC-MCR 10.0 8.4
Using ANB and ORB in MC-MCR 12.0 9.2
DLD> Basic instruction 7.6 3.3
With ANB and ORB 9.6 7.5
IN MC-MCR 10.0 8.4
Using ANB and ORB in MC-MCR 12.0 9.2
DAND< 8.6 37
DAND > 8.6 3.7
DOR< Basic instruction 8.6 3.7
IN MC-MCR 11.0 8.8
DOR> Basic instruction 8.6 3.7
IN MC-MCR 11.0 8.8
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Appendix-6

Executed time in{us)

Instruction MX100/ MX200/
MX30/ MX50
MX20
DLD= Basic instruction 8.6 3.9
With ANB and ORB 10.6 8.1
IN MC-MCR 11.0 9.0
Using ANB and ORB in MC-MCR 13.0 9.8
DLD= Basic instruction 8.6 39
With ANB and ORB 10.6 8.1
IN MC-MCR 11.0 9.0
Using ANB and ORB in MC-MCR 13.0 9.8
DAND= 9.6 43
DAND = 9.6 43
DOR=< Basic instruction 9.6 43
IN MC-MCR 12.0 9.4
DOR=2 Basic instruction 9.6 4.3
IN MC-MCR 120 9.4




APPENDIX

Executed time in{us)
Instruction MX100/ MX200 /
MX30/ MX50
MX20
MOV(00) Normally executed 43 1.8
Pulse executed 17.3 50
Indirect Normally executed 125.0 77.0
Pulse executed 138.0 80.2
BMOV(01) Normally executed
10 words 156.3 33.0
100 words 1263.3 217.0
indirect Normally executed
10 words 339.3 143.0
XCH(02) Normally executed 22.6 11.0
Pulse executed 35.6 14.2
Indirect Normally executed a5.7 85.0
Pulse executed 58.7 88.2
M4BT(03) Normally executed 35.6 14.0
Pulse executed 48.6 17.2
M8BT{(04) Normally executed 22.0 13.0
Pulse executed 35.0 16.2
DMPX(05) Normally executed 75.3 46.0
Pulse executed 88.3 49.2
MPX(06) Normally executed 76.3 47.0
Pulse executed 89.3 50.2
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Appendix-8

Executed time in{us)

Instruction MX100/ MX200/
MX30/ MX50
MX20
DCPY(07) Normally executed
Pulse executed
10 words 62.3 240
100 words 485.3 172.0
STB(08) Normally executed 72.6 27.0
BCD +(10) Normally executed 78.3 33.0
Pulse executed 91.3 36.2
Indirect Normally executed 251.7 143.0
Pulse executed 264.7 146.2
BCD - (11) Normally executed 81.0 33.0
Pulse executed 94.0 36.2
Indirect Normally executed 254.3 143.0
Pulse executed 267.3 146.2
BCD*{12) Normally executed 704.7 199.0
Pulse executed 717.7 202.2
BCD/(13) Normally executed 549.0 204.0
Pulse executed 562.0 207.3
BCDI(14) Normally executed . 56.0 240
Pulse executed 69.0 27.2
BCDD(15) Normally executed 57.0 240
Pulse executed 70.0 27.2
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Executed time in{us)
Instruction MX100/ MX200 /
MX30/ MX50
MX20

DBC +(16) Normally executed 136.3 55.0
Pulse executed 149.3 58.2

DBC-(17) Normally executed 140.3 55.0
Pulse executed 153.3 58.2

DBC*(18) Normally executed 2584.7 652.0
Pulse executed 2597.7 655.2

DBC/(19) Normally executed 4011.3 616.0
Pulse executed 4024.3 619.2

PLS 1 (20) Normally executed 233 11.0
PLF | (21) Normally executed 23.0 1.0
INV(22) Normally executed 1.0 1.0
SET(23) Normally executed 43 1.3
RST(24) Normally executed 4.6 1.4
Normally not executed 1.0 0.8

STM(25) Normally executed 420 220
UDC(26) Normally executed 46.3 25.0
DCNT(27) Normally executed 64.3 30.0
DUDC(28) Normally executed 46.6 30.0
MC(30) Normally executed 13.6 7.7
MCR(31) Normally executed 28.0 15.0
JMP(32) Normally executed 123 11.0
Pulse executed 253 14.2
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Executed time in{us)
Instruction MX100/ MX200/
MX30/ MX50
MX20
JPE(33) Normally executed 0.0 0.0
LPS{34) Normally executed 1.6 1.2
LRD(35) Normally executed 2.6 0.9
LPP(36) Normally executed 1.3 0.9
END(40) Normally executed © 36 3.1
RBP(41) Normally executed 3.6 3.1
CALL(42) Normally executed 220 11.0
Pulse executed 35.0 14.2
SBR(43) Normally executed 0.0 0.0
RET(44) Normally executed i 123 9.2
—BCD(50) Normally executed - 219.0 55.0
Pulse executed 2320 58.2
->BIN(51) Normally executed 52.6 35.0
Pulse executed 65.6 38.2
CPL(52) Normally executed 13.6 7.5
Pulse executed 26.6 10.7
4->16(53) Normally executed 95.0 13.0
Pulse executed 108.0 16.2
16—4(54) Normally executed 116.3 390
Pulse executed 129.3 42.2
7SEG(55) Normally executed 428 16.0
Pulse executed 55.3 19.2
TCMP{56) Normally executed 201.7 60.0
Pulse executed 2147 63.2
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Executed time in{us)
Instruction MX100/ MX200 /
. MX30/ MX50
MX20
->DBC(57) Normally executed 779.3 130.0
Pulse executed 792.3 133.2
—DBI(58) Normally executed 935.7 109.0
Pulse executed 948.7 1122
—ASC(59) Normally executed 41.0 23.0
Pulse executed 54.0 26.2
SR(60) Normally executed
10 words 140.7 65.0
100 words 1040.7 368.0
SFL(61) Normally executed of 1 bit
10 words 134.7 44.0
100 words 1034.7 348.0
Normally executed of 4 bits
10 words 498.7 153.0
100 words 4098.7 370.0
Normally executed of 8 bits :
10 words 120.7 440
100 words 867.7 3470
Normally executed of 16 bits
10 words ’ 95.3 35.0
100 words 662.3 246.0
SFR(62) Normally executed of 1 bit
10 words 130.7 42.0
100 words 1030.7 327.0
Normally executed of 4 bits
10 words 4913 145.0
100 words 4091.3 1290.0
Normally executed of 8 bits
10 words 117.0 44.0
100 words 864.0 358.0
Normally executed of 16 bits .
10 words ) 923 32.0
100 words 659.3 244.0
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Appendix-12

Executed time in{us)

MX100/

Instruction’
MX30/ M“;()Z(gg /
MX20
RLC(63) Normally executed of 1 bit
10 words 1453 48.0
100 words 10453 3520
Normally executed of 4 bits
10 words 513.7 161.0
100 words 4113.7 1380.0
Normally executed of 8 bits
10 words 132.7 50.0
100 words 879.7 353.0
Normally executed of 16 bits
10 words 110.0 41.0
100 words 677.0 253.0
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Executed time in{us)
MX100/

instruction
MX30/ M“ﬁgg !
MX20
RRC(64) Normally executed of 1 bit
10 words 142.0 48.0
100 words 1042.0 331.0
Normally executed of 4 bits
10 words 506.3 153.0
100 words 4106.3 1300.0
Normally executed of 8 bits
10 words 129.0 50.0
100 words 876.0 314.0
| Normally executed of 16 bits
10 words 107.3 39.0
100 words 674.3 250.0
RL(65) Normally executed of 1 bit
10 words 148.3 48.0
100 words 1048.3 352.0
Normally executed of 4 bits
10 words 5123 161.0
100 words 41123 1380.0
Normally executed of 8 bits .
10 words 130.7 49.0
100 words 877.7 3520
Normally executed of 16 bits
10 words 108.0 40.0
100 words 675.0 252.0
RR(66) Normally executed of 1 bit
10 words 143.3 48.0
100 words 1043.3 331.0
Normally executed of 4 bits
10 words 505.0 152.0
100 words 4105.0 1300.0
Normally executed of 8 bits
10 words J 129.7 49.0
100 words 876.7 362.0
Normally executed of 16 bits
10 words 107.7 37.0
100 words 674.7 249.0
BIN +(70) Normally executed 30.6 11.0
Pulse executed 436 14.2
Indirect Normally executed 204.0 121.0
Pulse executed 217.0 124.2
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Appendix-14

Executed time in{us)

Instruction MX100/ MX200 /
MX30/ MX50
MX20

BIN=(71) Normally executed 30.6 11.0
Pulse executed 43.6 14.2

Indirect Normally executed 204.0 121.0

Pulse executed 217.0 124.2

BIN*(72) Normally executed 95.00 19.0
Pulse executed 108.0 22.2

BIN/(73) Normally executed 363.0 23.0
Pulse executed 376.0 26.2

BINI(74) Normally executed 26.0 10.0
Pulse executed 39.0 13.2

BIND(75) Normally executed 26.0 10.0
Pulse executed © 39.0 13.2

DBl +(76) Normally executed 46.3 15.0
Pulse executed 59.3 18.2

DBI-(77) Normally executed 46.3 15.0
Pulse executed 59.3 18.2

DBI*(78) Normally executed 336.7 46.0
Pulse executed 349.7 49.2

DBI/(79) Normally executed 2015.7 260.0
Pulse executed 2028.7 263.2

WAND(80) Normally executed 20.3 9.4
Pulse executed 333 12.6

Indirect Normally executed 193.7 120.0

Pulse executed 206.7 123.2

WOR(81) Normally executed 20.3 9.4
Pulse executed 333 12.6

Indirect Normally executed 193.7 120.0

Pulse executed 206.7 123.2
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Executed time in{us)
Instruction MX100/ MX200/
MX30/ MX50
MX20
WXOR(82) Normally executed 203 9.4
Pulse executed 333 12.6
Indirect Normally executed 193.7 120.0
Pulse executed 206.7 123.2
WXNR(83) Normally executed 18.6 9.6
Pulse executed 31.6 12.6
WTCS(90) Normally executed 41.0 20.0
Pulse executed 54.0 23.2
RTCS(91) Normally executed 43 . 1.8
Pulse executed 17.3 5.0
WTCA(92) Normally executed 410 20.0
Pulse executed 54.0 23.2
RTCA(93) Normally executed . 43 1.8
Pulse executed 17.3 5.0
STOP(94) Normally executed - -
WDT(95) Normally executed 43 120
185(96) Normally executed * Approx. 1.0 ms
Pulse executed * Approx. 1.0 ms
105(97) Normally executed * Approx. 1.5 ms
Pulse executed * Approx. 1.5ms
DTBL(98) This is a definition statement which does not have an executed
speed.
RTBL(99) Normally executed
10 words 2423 95.0
100 words 13493 311.0

*  Dependson the I/O configuration.
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Instruction executed time(max)

Executed time in(us)
Instruction
MX200/MX50
RLD(100) Basic instruction 1.4
With ANB and ORB 55
IN MC-MCR 6.4
Using ANB and ORB in MC-MCR 7.2
RLDN(101) Basic instruction 1.4
With ANB and ORB 5.5
IN MC-MCR 6.4
Using ANB and ORB in MC-MCR 7.2
RAND(102): 1.4
RADN({103) 1.4
ROR(104) Basic instruction 1.4
IN MC-MCR 6.5
RORN(105) Basic instruction 1.4
IN MC-MCR 6.8
ROUT(108) 2.3
WTBL(110) 10 words - 970
100 words . 382.0
RSIN(115) Basic instruction 320
Pulse executed 35.2
RSOT(116) Basic instruction 31.0
Pulse executed 34.2
WSOT(117) Basic instruction 30.0
Pulse executed 33.2
SNOD(120) This is a declarative statement which does not have an
SXRS(121) executed speed.
SXWS(122)
SCPY(130) 10 words 117.0
100 words 587.0
SCAT{131) 10 words 165.0
100 words 1250.0
SCMP(132) 10 words 3 147.0
100 words 794.0
SCMP(133) 10 words 153.0
100 words 799.0
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Instruction executed time{max.)

APPENDIX

Executed time in{us)
Instruction
MX200 / MX50
SLEN(134) 10 words 50.0
100 words 245.0
SMID(135) 10 words 120.0
100 words 595.0
ATOI(136) 4 words 462.0
’ 16 words 953.0
ITOA(137) 4words 369.0
16 words 1360.0
ITSA(138) 4 words 366.0
16 words 13300
ATOB(140) 4 words 397.0
16 words 715.0
BTOA(141) 4 words 143.0
16 words 454.0
CBTA(142) 10 words 174.0
100 words 486.0
SRCH(1448) 10 words 131.0
100 words 520.0
CMID(145) 10 words 125.0
100 words 817.0
CITA(147) 4 words 377.0
16 words 1360.0
CISA(148) 4 words 3720
16 words 1100.0
GFLG(150) Basic instruction 13.0
EFLG(151) Basic instruction 13.0
SUM(160) 10 words 165.0
100 words 1580.0
LIB(180) Time for processing library opening and +110.0
closing
(does not include library processing time)
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Revision History

Printed |Manual Number| Edition Revised pages Description
Date
94-12 |CP-UM-1563E|1st Edition
98-11 2nd Edition Company name changed
MX50 and MX20 were added.
Register 3 digits were changed to 4 digits.
Chapter4. Renew reference page
4-2 Argument and Bit count information adde to the
"TMR", "CNT" "Compare symmboles" and
"Pouble word compare symbols" instruction items.
4-20 Argument and Bit count information adde to the
"RTBL"
5-5t05-9 Old page 5-6 to 5-10
5-10t0o 5-34 Old page 5-12 to 5-36
5-35 Old page 5-38
5-36 Old page 5-40
5-37 Old page 5-42
5-38t0 5-59 Old page 5-44 to 5-65
5-60 to 5-66 Old page 5-66 to 5-73
5-67 to 5-69 Old page 5-74 to 5-76
5-70to 5-90 Old page 5-78 to 5-99
5-91t05-93 Old page 5-100 to 5-101
5-94 to0 5-108 Old page 5-102 to 5-116
5-109 MOV 0001 written in the example ladder diagram
corrected to MOV 1
Old page 5-117
5-110to 5-146 | Old page 5-118 to 5-154
5-147 Notes was added.
Old page 5-155
5-148 Old page 5-156
5-149 Note was added.
Old page 5-157
5-150 Old page 5-158
5-151 Note was added.
Old page 5-159
5-152 Old page 5-160
5-153 Note was added.
Old page 5-161
5-154t05-156 | Old page 5-162 to 5-164
5-157 1) Communication frame was changed.
Old page 5-165
5-158 Old page 5-166
5-159 1) Communication frame was changed.
Old page 5-167
5-160to 5-174 | Old page 5-170 to 5-185
5-1761t05-178 | Old page 5-186 to 5-189
5-179 Old page 5-190 to 5-191
5-180t05-183 | Old page 5-192 to 5-195
5-184 Old page 5-196 to 5-197
5-185 Old page 5-198 to 5-199
5-186t05-191 | Old page 5-200 to 5-205
02-11 3rd Edition restrictions on use changed
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