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SAFETY CAUTIONS

(You must read these cautions before using the product)

in connection with the use of this product, in addition to carefully reading both this manual and the
related manuals indicated in this manual, it is also essential to pay due attention to safety and

handie the product correctly.

The safety cautions given here apply to this product in isolation. For mformatlon on the safety of

the PC system as a whole, refer to the CPU module User's Manual.

Store this manual carefully in a place where it is accessible for reference whenever necessary,

and forward a copy of the manual to the end user.



INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable
Controllers. Please read this manual carefully so that the equipment is used to its optimum.
A copy of this manual should be forwarded to the end User.

1B (NA) 65251-A
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1. INTRODUCTION

- This manual describes the syntax of sequence program instructions that are
expanded for dedicated use with the A2ACPU(S1) and A3BACPU (hereafter
called the AnACPU) and A2UCPU(S1), A3UCPU and A4UCPU,
A2ASCPU(S1/830), A2USHCPU-S1(hereafter called the AnUCPU). .
A1SJHCPU(S8), A1SHCPU, A2SHCPU(S1) (hereafter called the AnSHCPU),
QO2CPU-A, Q02HCPU-A, QOBHCPU-A (hereafter called the QCPU-A (A
Mode)).

The following processing can be executed with the AnSHCPU AnACPU
AnUCPU and the QCPU-A(A Mode) using dedicated, expanded instructions:

(1) AnACPU/AnUCPU/QCPU-A(A Mode)

o Real number operation
Arithmetic operation, trigonometric operation, exponential opera-
tion, and natural logarithmic operation can be performed using
BCD real numbers of floating-point real numbers.

BCD real numbers are expressed with three word devices as

shown below:
Sign Whole number Decimal
—— : . ~ —J [N v J
1-word BCD 1-word BCD 1-word BCD

Therefore, a BCD real number can be any numeric value between
~9999.9999 and 9999.9999.

Floating-point real numbers are processed in 32-bit floating-point
format.

Floating-point real number

2 words

Therefore, a floating-point real number can be any numeric value
in the following range:

-1.0 x 2™ < Numeric value £ -1.0 x 2™, 0, 1.0 x 27 < Numeric value < 1.0 x 2'®

o Character-siring processing
Binary/BCD data can be converted into character strings and the
character-string data can be processed. Therefore, it is easy to
convert characters into ASCIl code for display on an
AD57(S1)/AD58 or ABFD or for communication between an
AJ71C24(S3, S6, S8) and AJ71UC24 and an external device.

311 1 Sign
{1 2 8 4 5|4——>| 3 | au
\ v / 381 1 34
1-word binary data - \ ~ J
1 word
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« Structuring programs ' :
Structuring programs makes it possible to create efficient prog-
rams. Therefore, program size can be reduced.

For example, it is possible to create the same format circuits in
which only the device numbers differ with the IX and IXEND inst-
ructions, to change the execution status timing (FCALL instruction)
of the PLS, i”257iP, and OUT instructions in a subroutine program,
and to forcibly terminate a FOR-NEXT loop with the BREAK inst-

~ ruction.

¢ Expanding file registers (R)

The vacant area in 2 memory cassette can be used as an expan-
sion area for file registers (R), increasing the file register capacity.
¢ Controlling special function modules
An AD61(S1), AD59(S1), AJ71C24(S3, S6, S8)/AJ71UC24,
AJ71C21(S1), or AJ71PT32-83, A1SJ71C24-R2(R4, PRF),
A18J71UC24-R2(R4, PRF), A1SJ71PT32-S3, A1SD62(E, D) can
be controlled without being aware of input/output signals and buffer
memory addresses.

(2) AnSHCPU
¢ Controlling CC-Link
Automatic refresh setting with master/local module and data com-
munication with a remote station connected to CC-Link are made.

Refer to the following manuals for information on any instructions that
are not described in this manual:

ACPU Programming Manual (basic) 1B (NA)-66249
ACPU Programming Manual

(common instructions) 'IB (NA)-66250
AnACPU/AnUCPU Programming Manual ‘
(AD57 control instructions) ' IB (NA)-66257
AnACPU/AnUCPU Programming Manual

(PID control instructions) IB (NA)-66258

Refer to the following manuals for information on the use of the
AnSHCPU, AnACPU, AnUCPU and QCPU-A (A mode):

A2A(S1)/ABACPU Uest's Manual IB(NA)-66544
A2U(S1)/ASUCPU/A4UCPU Uesr's Manual IB(NA)-66436
A2ASCPU(S1) Uesr's Manual IB(NA)-66455
A1SJH/A1SH/A25HCPU(S1) Uesr's Manual IB(NA)-66779
A2USHCPU-81 Uesr's Manual IB(NA)-66789
QCPU-A(AMode) Uesr's Manual SH(NA)-080065
AJ61BT11, A1SJ61BT11, CC-Link system Master « Local Modul
Uesr's Manual IB(NA)-66721

The dedicated instructions which can be used differ according to
CPU type.

Please confirm that it is possible to use the desired instruction in section
2.1 "Classification of dedicated instructions".
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2. DEDICATED INSTRUCTONS

2.1 Classification of Dedicated Instructions

2.1.1 Dedicated instructions for AnACPU

. . . Refer to
Instructions Processing Details Selection
. N : Executes coil output, set output, and reset output in direct .
Direct processing instruction processing. Section 4
, Executes the following processing:
A - Index qualification in units of circuit blocks, forced termina- .
Program structuring instruction tion of a repetitive operation, changing the failure check Section 5
pattern, and subroutine program non-execution
Executes the following processing:
Data manipulation instruction Exchanging the upper and lower bytes in the data, partial Section 6
extraction of data, and joining data
: s . Executes the following processing: .
Inputioutput operation instruction ON/OFF inversion(flip-fiop) of outputs, fetching ASCll data |  Secton7
BCD real number Trigonometric functions and square root operations can only Section 8
processing instruction be performed with BCD real numbers.
Real number - - T - o .
: Floating-point real Trigonometric, square root, natural logarithmic, and arithme-
processing : . . A ; -
number processing tic operations can only be performed with floating point real
instructions numbers. .
- - - Section 9
Conversion between binary/BCD data and character-string
Character-string processing instruction data, transmission, comparison, separation and joining of
character-string data, and reading device comments
- . Upper/lower range check for input data, immune zone .
Data control instruction check, and zone control in which a fixed value is added Section 10
Clock instruction ?::éj/wnte of year, month, day, data, hour, minute, and se- Section 11
Expansion file register instruction Vacant area in a memory cassette is used as file register Section 12
In the MELSECNET data link system, the master station
executes communication with local and remote I/O stations.
Data link instruction In the MELSECNET/10 data link system, the master station | Section 13
executes data communication with the MELSECNET/10
stations.
ADG61(S1) control - -
instruction Reading count value and writing set data and preset data
AD59(S1) control Output of data to a printer, read/write of data with a memory
instruction card
Special function Af:}g%"'égi’ SS,t SIS) Data communication with an external device in the no-pro- Section.1 4
module instruction _ contro tcol mode
instruction
AJ71C21(S1) control Data communication with an external device in the no-pro-
instruction tcol mode and RAM data read/write
AJ71PT32-83 control Data communication with a remote terminal unit in the
instruction MELSECNET/MINI-S3 data link system

2-1
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2.1.2 Dedicated instructions for AnUCPU

remote station connected to CC-Link

: . . Refer to
Instructions Processing Details Selection
Direct processing instruction Execute_s coil output, set output, and reset output in direct Section 4
processing.
Executes the following processing:
- . Index qualification in units of circuit blocks, forced termina- -
Program structuring instruction tion of a repetitive operation, changing the failure check Section 5
pattern, and subroutine program non-execution
Executes the following processing:
Data manipulation instruction Exchanging the upper and lower bytes in the data, partial Section 6
extraction of data, and joining data
L . Executes the following processing: .
Input/output operation instruction ON/OFF inversion(flip-flop) of outputs, fetching ASCli data | S°¢tion7
BCD real number Trigonometric functions and square root operations can only Section 8
processing instruction be performed with BCD real numbers.
Real number - - - - R .
processing Floating-point real Trigonometric, square root, natural logarithmic, and arithme-
number processing tic operations can only be performed with floating point real
instructions numbers. .
Section 9
Conversion between binary/BCD data and character-string
Character-string processing instruction data, transmission, comparison, separation and joining of
character-string data, and reading device comments
. . Upper/lower range check for input data, immune zone .
Data control instruction check, and zone control in which a fixed value is added Section 10
Clock instruction E‘;a::/wnte of year, month, day, data, hour, minute, and se- Section 11
Expansion file register instruction Vacant area in a memory cassette is used as file register Section 12
In the MELSECNET data link system, the master station
executes communication with local and remote I/O stations.
Data link instruction In the MELSECNET/10 data link system, the master station Section 13
executes data communication with the MELSECNET/10
stations.
AD61(S1) control " -
instruction Reading count value and writing set data and preset data
'AD59(S1) control Output of data to a printer, read/write of data with a memory
instruction card
Special function AJT1C24(83, 86, 88) | bty communication with an external device in the no-pro- :
; ; /AJ71UC24 Section 14
module instruction . . tcol mode
control instruction
AJ71C21(S1) control Data communication with an external device in the no-pro-
instruction tcol mode and RAM data read/write :
AJ71PT32-83 control Data communication with a remote terminal unit in the
instruction MELSECNET/MINI-S3 data link system
Program switching instruction Switches to a designated profram (main program, subpro- " Section 15
{A4UCPU only) gram 1 to 3).
Used to make automatic refresh setting between AnUCPU
CC-Link dedicated instruction*1 and master/local module and data communication with a Section 16

*1: Usable with the following versions of software.

CPU type

Instruction Software version

RRPA

S/W version K made on September, 1998, or later

A2U(S1), ABUCPU, A4UCPU

Other than RRPA

S/W version Q made on July, 1999, or later .

RRPA S/W version A made on September, 1998, or later
A2ASCPU(ST) Qther than RRPA S/W version E made on July, 1998, or later
A2ASCPU-S30 All eight instructions S/W version L made on July, 1998, or later
A2USHCPU-S1 All eight instructions S/W version L made on July, 1998, or later

2-1-1
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2.1.3 Dedicated instructions for AnSHCPU

. . . Refer to
Instructions Processing Details Selection
Used to make automatic refresh setting between AnSHCPU
CC-Link dedicated instruction and master/local module and data communication with a Section 16
remote station connected to CC-Link
2.1.4 Dedicated instructions for QCPU-A (A Mode)
. . . Refer to
Instructions Processing Details Selection
Direct processing instruction Execute_s coil output, set output, and reset output in direct Section 4
processing.
Executes the following processing:
L . Index qualification in units of circuit blocks, forced termina- .
Program structuring instruction tion of a repetitive operation, changing the failure check Section 5
pattern, and subroutine program non-execution
Executes the following processing:
Data manipulation instruction Exchanging the upper and lower bytes in the data, partial Section 6
extraction of data, and joining data
Lo . Executes the following processing: .
Inputfoutput operation instruction ON/OFF inversion(flip-flop) of outputs, fetching ASCII data Section 7
BCD real number Trigonometric functions and square root operations can only Section 8
Real b processing instruction be performed with BCD real numbers.
eal number
processing Floating-point real Trigonometric, square root, natural logarithmic, and arithme-
number processing tic operations can only be performed with floating point real
instructions numbers. .
Section 9
) Conversion between binary/BCD data and character-string
Character-string processing instruction data, transmission, comparison, separation and joining of
character-string data, and reading device comments
: . . Upper/lower range check for input data, immune zone .
Data control instruction check, and zone control in which a fixed value is added Section 10
Clock instruction <!;!;;rr:léi/wnte of year, month, day, Qata, hour, minute, and se- Section 11
Expansion file register instruction Vacant area in a memory cassette is used as file register Section 12
In the MELSECNET data link system, the master station
executes communication with local and remote I/O stations.
Data link instruction In the MELSECNET/10 data link system, the master station | Section 13
executes data communication with the MELSECNET/10
stations.
AD61(S1) control instruction | Reading count value and writing set data and preset data
Special function AJ71/?A%‘;(1SS(’;§2’ $8) Data communication with an external device in the no-pro-
module . A tcol mode Section 14
instruction control instruction
AJ71PT32-83 control Data communication with a remote terminal unit in the
instruction MELSECNET/MINI-S3 data link system
Used to make automatic refresh setting between AnUCPU
CC-Link dedicated instruction and master/local module and data communication with a Section 16
remote station connected to CC-Link
1ms timer setting instruction Instruction for using the 1ms timer Section 17

(QCPU-A (A Mode) only)

2-1-2
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2.1.5 Special function modules that can be used by special function module instructions

AD61(S1) AD59(S1) AJ71C24(S3, S6, AJ71C21(S1) | AJ71PT32-S3
Controllong Controllong S8)/AJ71UC24 Controllong Controllong
Instructions Instructions | Controllong Instructions | Instructions Instructions
ADG61(S1) O
A1SD61 X X X X X
A1SD62(E,D) A
AD59(S1) X 0 X X X
AJ71C24(S3, S6, S8)
AJ71UC24
A1SJ71C24-R2(R4, PRF) X X (o] X X
A1S8J71UC24-R2(R4, PRF)
AJ71C21(51) X X X [} X
AJ71PT32-S3
A1SJ71PT32-51 X X 0

O: Usable, A: Restricted (Refer to Section 14.2), X: Unusable

2-1-3
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2.2 Reading Instruction Lists

? 99

P 1 7119

Classifi- - Instruc- : Execution Number
ation. 3:3 tion .Format Contents of Processing Conditions  |.of Steps ﬁ;ﬁl:n P:;ﬁ
The 1-word BIN value specified by (§2)
is converted to the character string
adding a decimal point at the position . :
specified by (S1) and the result is stored :
in the word device number specified by '
16 bits| STR - I l l 23 O 9-29
- » [nds == Jf23
Toul digns 1 gt s] |5 2
@[ |—onalee mee]|i. |(LEDA) (LEDB)
GD  [rwent @3] Tth digis 6th digits .E.:i
BIN to ASEH value
decimal
character The 2-word BIN value specified by (52)
is conv i
@--eeeeees Classifies instructions by application
(¢RI Indicates the processing unit when an instruction is
executed
Processing Unit Device . Number of Points
6 X,Y.MLS FB Max. 16 points in units of 4 points
16-bit
T.C.D,W,R A Z V | 1 point
32.b X, Y, ML S FB Max. 32 points in units of 4 points
-bit
T,C, D, W, R, A0 2 2 points
@)ereeeeees Indicates the name of the instruction used in a sequence

program

The instruction symbols are defined on a basis of 16-bit
instructions. Instructions that can be processed in units of
32 bits are identified with a "D"” at the head of the
instruction symbol.

Example: 16-bit instruction---------DABIN
32-bit instruction:-------- DDABIN
Deéignation of a
32-bit instruction

Indicates the instruction symbol used in the ladder circuit

Condition Instruction to be used
contact

: S N Indicates the beginning of a
L'-I [—{LEDA/LEDBTBCODA - gedicated imstruction

LEDC/SUB | © | Specify the data to be used

_.for the operation and the de-

vice where the result of the
‘ . LEDC operation is to be stored

. Indicates the end of a dedi-
LEDR j—f- cated instruction
Refer to Section 3 for details.

2-2
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®B)eeeneees indicates the processing of each instruction
Indicates
16-bit data 32-bit data
® | : . i ' )
: : irst 16 bits) (last 16 bits)
®+1 :

®+2- L | ‘r -
o —— i
Indicates the de-

Indicates the 4 con- vice number de-
secutive device num- signated with a
bers beginning with .
the device number de-
signated with an ®

Indicates the device number
next to the one designated
with a ®

(92T Indicates the execution timing of an instruction.
(LEDA) (LEDB)
-Indicates the timing for
| LEDB | instruction-name |

Indicates the timing for
| LEDA [ instruction-name |

Symbol Execution Timing
An instruction is always executed regardless of
(Always) whether the condition for executing the instruction
is ON or OFF. '

| l An instruction is executed in every scan while the
condition for executing the instruction is ON.

£ An instruction is executed only once at the leading
edge of the condition for executing the instruction.

An instruction is executed in every scan while the
condition for executing the instruction is OFF.

An instruction is executed only once at the trailing
| 2 edge of the condition for executing the instruction.

@-eeenene Indicates the number of steps of each instruction.
Depending on the device to be used, the actual number of
steps required for the execution of the instruction may be
greater.

Refer to Section 3.2 for details.

--------- A circle indicates that the device used by the instruction
and an index register (Z, V) can be. specified for a
constant.

©@:-ceeeeee- A circle indicates that subset processing can be per-
formed. ‘ '

@--------- Indicates the page in this manual where the instruction is
explained _in detail. .

2-3
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2.3 Dedicated Instruction Lists

(1) to (13) indicate instructions expanded for exclusive use with the
AnACPU/ANUCPU/QCPU-A (A Mode). (14) indicates instructions expanded

for exclusive use with the AnSHCPU.
(15) indicates instructions expanded for exclusive use with the QCPU-A (A

Mode).
(1) Direct processing instructions (AnACPU/AnUCPU/QCPU-A (A mode)
compatible)

- Proces- . . . Index | Subset { - Refer
Classifi- ! instruc- eat Execution Number :
cation :'l:‘st tion Format Contents of Processing Conditions |of Steps &n Msing P:;e :

_-_ Output (Y) is output to' PC CPU external
Direct =4[ pour ] devices by direct processing. (OUT
output DouT | =X | @ | instruction equivalent) {Normally) 17 { O 4-2
tp! ON at condition contact ON
——{=r [ | OFF at condition contact OFF
Output (Y) is set to PC CPU external
‘ devices by direct processing. (SET in-
Dlsr;ct 1 bit DEST struction equivalent) I I I 17 0O aa
{LEDA) (LEDB)
Output (Y) is reset to PC CPU external
~—{ teaneos | orsT | devices by direct processing. (RST in-
I?;?;t DRST [ ] @ | struction equivalent) I I I 17 o) 44
(LEDA) (LEDB)
(2) Instructions for structured program (AnACPU/AnUCPU/QCPU-A
(A Mode) compatible)
-. | Proces- - Index | Subset | Refer
Classifi- : Instruc- - Execution Number
> sing % Format Contents of Processin. by Qual- | Proces- | to
cation | i | ton . g Conditions |of Steps| i | gne” [ poge:
Index qualification of each device used
in device qualification circuits.
s | T ] o
cireut (o [ O]
ircul
index | LEOR |
quali- R emm— (Normally) 5-2
fication ! Dvnce qualification
! circuits !
IXEND | T
NS 3
- Repeat processing by FOR to NEXT
instructions are forcibly ended and
Ff‘;!::?; BREAK execution goes to the pointer specified 20 e 55
ond b ©. Iva
- (LEDA) (LEDB)
——-l: ::_@:I:P-_f}:-— Non-executed processing of the sub-
routine program is executed when VO
Sub- condition is disabled.
routine FCALL 171 O 5-7
call
-—————{ieo (LEDA) (LEDB}
In error check by the CHK instruction, the
-—-u: cJ i pxx—| |check circuit pattern is changed to any
CHK - "_':E.;’.EI@I@}— pattern and error is checked. 13
" ]Changes
in error . A
check (Normally) w2 5-10
circuit fommmmmsmEesESE a
pattern i Check circut pattern |
CHKEND | Lomecccc ce e m i 13

*1: The number of steps varies with devices used. See Section 3.2.

*2: Index qualification is enabled for the circuit patterns, except the check circuit pattrn.
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(3) Data operation instructions (AnACPU/AnUCPU/QCPU-A (A Mode)
compatible)

Classifi-
cation

Proces-
sing
Unit

Instruc-
tion

Format

Contents of Processing

Execution
Conditions

of Steps

Qual-
Hication

Subset
Proces-
sing

Data
search

32 bits

DSER

The 32-bit data value specified by (SD is
searched beginning with the device spe-
cified by for the number of points
specified by . The search results
{quantity and location) are stored in A0
and A1l.

Non-search dats

Searen gaa I:

specified by (§2)

(o) (]
e [ (]

~ ) 32-hit data P

Number of

Lm@mmm
s [amr]

Invan

(LEDA) (LEDB)

23

&2

Replace-
ment of
upper
and low-
er bytes

SWAP

The upper and lower bytes of 1-word
data are switched.

b15 to b8 b7 to b0

®
[

Invip

(LEDA) (LEDB)

17

Separ‘aﬁ_onl

of data

16 bits

DIS

Data after 1-word data specified by (1)
is separated into the number of bits
specified by (§2), and stored in the word
devices beginning with the word device
number specified by ©.

Bt points J~=—=-1
(@) +1 |8 pownts [=vers
GD+7) B poiets
(E)+3{ 81t pointz | =«

{
Y

Pininils Sl

GO : ] s @+3
' ‘—=_‘_|~

o fefomnoamme-

n/r

(LEDA) (LEDB)

23

66

UNI

Each bit of data stored after the device
number specified by , is individually
combined in bits specified by (§2), and
store@d after the device number specified
by ®@.

Invin

(LEDA) (LEDB}

610

Bit
extraction

16 bits

TEST

Only the bit specified by (§2) among |.

each bit of the word device specified by
is extracted, and the /O status of
this bit is output to the bit device speci-
fied by ©.
& Bt
b5 bo ®

&,

G

M/

(LEDA) (LEDB)

6-14

32 bits

DTEST

Only the bit specified by S2 among each

bit of 32-bit data of (§1) and +1is

extracted, and the VO status of this bit is

output to the bit device specified by @©.
G it

b3t | b6 bIS

bo
I ]

¢
-~

RSt R

n/r

{LEDA) (LEDB)

6-14

*1: The number of steps differ according to the device used. Refer to Section 3.2.

2-5
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(4) /O operation instructions (AnACPU/AnUCPU/QCPU-A (A Mode)

compatible)
.. | Proces- . Index | Subset | Refer
Classifi- . Instruc- - Execution | Number
cation a::lgt tion Format Contents of Processing Conditions | of Steps Qualt P:ne;s- Fat;e:
The ON/OFF status g the coil of the bit
device specified by ©) is reversed at the
Output | o8 | FF ] leading edge of input conditions. -
reverse | 1 pit | FF .I.l | f 7| o 72
flop) =
ASCIl data is fetched in the 8-point input
madule specified by ®-and is converted
to hexadecimal and stored after the
device number specified by (DD).
B
input Gigits
Numeral ! Repes
key ~ 0 s s s s | 4 | -8 i
input - KEY G2 T 1 T"G s 26 O 74
from Sreed
keyboard 0 e

*1: The number of steps differ according to the device used. Refer to Section 3.2.

2-6
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(5) Real number processing instructions (AnACPU/AnUCPU/QCPU-A
(A Mode) compatible)
{(a) BCD real number processing instructions

Classifi-
cation

sing
- Unit

Instruc-
tion

Contents of Processing

Execution
Conditions

Number
of Steps

fication

Refer
to
Page:

The
square
root
calcula-
tion
of BCD

digits

16 bits

BSQR

The square root of the value specified by
® (BCD 4 digits) is calculated and stored
in the word devices number specified by

@
e T e PO

A

(LEDA) (LEDB}

20

8-2

32 bits

BDSQOR

The square root of the value specified by
® and ® + 1(BCD 8 digits) is calculated
and stored in the word device number
specified by ®.

® lmagm:
B D

/s

(LEDA) (LEDB)

20/26
(*2)

8-2

Trigo-
nomet-
ric
function

16 bits

BSIN

The sine of the value specified by ®
(BCD 4 digits) is calculated and stored in
the word device numbers specified by ®
+ 1and @ + 2.

El
sin @ == D+1 E Integer
D2 :] Decirnals

n/r

(LEDA) (LEDB)

20

8-5

BCOS

The cosine of the value specified by ®
{BCD 4 digits) is calculated and stored in
the word device numbers specified by ®
+ 1and © + 2.

cos ® —> P+1 :l Integer
D+2 G Decimals

in¥iy

{LEDA) ' (LEDB)

20 |

88

BTAN

The tangent of the value specified by ®
(BCD 4 digits) is calculated and stored in
the word device numbers specified by ®
-+ 1and ® +2.

—
tan ® —D+1 E Integer
@+2[___|vecimas

I/r

(LEDA)} (LEDB}

20

8-11

BASIN

The angle is calculated from the arcsine
(sin ~) value specified by ® and is
stored in the word device specified by ©
{BCD 4 digits).

&+ : integer
©®+2[____|Decimals

—-®

INvap

(LEDA) (LEDB)

20

8-14

BACOS

The angle is calculated from the arcosine
{cos ) value specified by ® and is
stored in the word device specified by ©
(BCD 4 digits).

& s
&+ : Integer
G+2 : Decimals

-0

cos™!

in¥in

{LEDA) (LEDB)

20

8-16

BATAN

The angle is calculated from the arctan-
gent {tan ~) value specified by ® and is
stored in the word device specified by ©®
(BCD 4 digits)

G+ : Integer |—»®
@&+2 E Decimals

Inviy

(LEDA) (LEDB)

20

8-18

*1: The number of steps varies with devices used. See Section 3.2.
#2: The number of steps becomes 26 when DXNR by ® is used.
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2. DEDICATED INSTRUCTIONS

(b) Floating point real number

processing

Classifi-
cation

sing
Unit

Instruc-
tion

Contents of Processing

Execution
Conditions

Nomber
of Steps

Real
num-
bers 1o
integers

INT

The floating point real number specified
by ® is converted to a 1-word integer
and stored in the word device number
specified by ©.

®+ [ ® |~ ©

1-word
integer
{16-bit BIN}

Floating point
real number

nr

{LEDA) (LEDB)

20

8-22

DINT

The floating point real number specified
by is converted to a 2-word integer
and stored in the word device number
specified by ®.

et il ® [+t 0 |

Floating point
real number

2-word integer
{32-bit BIN)

Invin

(LEDA) (LEDB)

20

8-22

Integer
to real
nurm-
bers

Algeb-
raic op-
erations

32 bits

FLOAT

The 1-word integer specified by ® is
converted to a floating point real number
and stored in the word device number
specified by @.

= ~[ex]e]
1-word

integer
{16-bit BIN)

Floating point
real number

n/r

(LEDA} (LEDB)

20

8-25

DFLOAT

2-word integer specified by ® is con-
verted to a floating point real number
and stored in the word device nhumber
specified by ©. ‘

[e+ ][ ® |*[o+ ]l © |

2-word integer
{32-bit BIN)

Floating point
real number

/e

{LEDA) (LEDB)

20/26
(*2)

‘| 8-25

ADD

The floating point real numbers specified
by and are added and the
result is stored in the word device num-
ber specified by ©.

T HeH[@l-{en]le]

Flosting point Floating point
real number real number

Flgating paint
real number

n/r

(LEDA)} (LEDB)

8-28

SuUB

The floating point real number specified
by is subtracted from the floating
point real number specified by (§1) and
the result is stored in the word device
number specified by ©.

e l-EHlE-en]le]

Floating point Floating point
real number real number

Floating point
real number

/g

(LEDA) (LEDB)

8-30

MUL

The fioating point real numbers specified

by (S1) and (82) are multiplied and the
result is stored in the word device num-
ber specified by ©.

S & ]-{en][E ]

real number real number

Flosting peint
weal number

m/f

(LEDA) (LEDB)

23

8-32

DIV

The floating point real numbers specified
by (S1) is divided by the floating point
real number specified by and the
result is stored in the word device num-
ber specified by ©.

EaE-Ehlel-en]l[F ]

Floating point Ficating point Floating point
real number veal number real number

mn/f

(LEDA) (LEDB}

*1: The number of steps varies with the devices used. See Section 3.2.
#2: The number of steps becomes 26 when DXNR by ® is used.
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2. DEDICATED INSTRUCTIONS

Classifi-
cation

Proces-
sing
Unit

Instruc-
tion

Contents of Processing

Execution
Conditions

Angle to
radian

The unit of angle size is converted from
degrees specified by ® to radian and the
result is stored in the word device speci-
fied by ®.

e+ ] @ N (ot ][ @ |) re

Floating point
real number

Floating point
real number

n/mr

(LEDA) (LEDB)

20

‘836

Radian
to angie

DEG

The unit of angle size is converted from
radian specified by ® to degrees and the
result is stored in the word device speci-
fied by ©.

e Dre=on ][0 )

Floating point
real number

Floating point
real number

/s

(LEDA) (LEDB)

20

Algeb-
raic
function

32 bits

SiN

The sine of the value specified by ® is
calculated and stored in the word device
specified by ©.

sin (5]l & |) - [ex][ & |

Floating point
real number

Floating point
real number

Ipvap

(LEDA} (LEDB)

20

8-40

cos

The cosine of the value specified by ® is
calculated and stored in the word device
specified by ©.

cos [sH] & |) - [evl]] @ |

Floating point
real number

Floating point
real number

/s

(LEDA) (LEDB)

20

8-42

TAN

The tangent of the value specified by &
is calculated and stored in the word
device specified by ©.

tan (S+1]] € ) - [en ][ & |

Floating point
real aumber

Floating point
real number

s

(LEDA) (LEDB)

20

8-44

ASIN

The angle is calculated from the arcsine
(sin—") value specified by ®and is
stored in the word device specified by

s (3al[ 3 ) ~ [EFl[e]

Foating paint
_ real number

Floating point
real number

n/mr

(LEDA) (LEDB)

20

ACOS

The angle is calculated from the arcco-
sine (cos™") value specified by ® and is
stored in the word device specified by

cos(Bn][& ) -~ [ex][e]

Floating paint
real number

Floating point
eal number

INvAR

(LEDA) (LEDB)

20

8-48

ATAN

The angle is calculated from the arctan-
gent (tan—") value specified by ® and is
%ored in the word device specified by

e (3018 ) ~ &1 @]

Floating point Floating point
raal number real number .

Ipviy

(LEDA) (LEDB)

20

8-50

SOR

The square root of the value specified by
® is calculated and stored in the word
device number specified by ©.

v (I@'H Le "-’l®+1|| © I

Floating poi
real number

Floating point
raal number

n/r

(LEDA) (LEDB)|

20

8-52

*1: The number of steps variés with the devices used. See Section 3.2.
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2. DEDICATED INSTRUCTIONS

Classifi-
cation

Proces-
sing
Unit

Instruc-
tion

Contents of Processing

Execution
Conditions

Subset

Sing

Refer

Page:

Ex-
ponen-
tial
opera-
tions

Natural
logar-
ithms

32 bits

The exponent of the vaiue specified by
® is calculated and stored in the word
device number specified by ©.

e ((sv][ 8] - [gn 3]

Floating point
real number

Floating point
reai number

/e

(LEDA) (LEDB)

20

C\

8-54

LOG

The logarithm is calculated with natural
logarithm (e) of the value specified by ®
as the base and stored in the word
device number specified by ©.

§ )= [en]f s ]

Floating point
real number

log ({ s+ ]

Floating point
real number

/r

{LEDA} ({LEDB)

20

8-56

(6) Character string processing instructions (AnACPU/AnUCPU/QCPU-A
(A Mode) compatible)

Classtfi-
cation

Proces-
sing
Unit

Instruc-
tion

Format

Contents of Processing

. Execution
Conditions

Number
of Steps

ffication

sing

Refer
Page:

BIN to
ASClI

16 bits

BINDA

The 1-word BIN value specified by -5 is
converted to a 5-digit decimal ASCI
value and stored after the word device
number specified by ®.

o thousandth

o
8in 042

value
(—32768 to 32767) D43 o

ASCHl value

myr

(LEDA) (LEDB)

20

(-\

32 bits

DBINDA

The 2-word BIN value specified by ) is
converted to a 10-digit decimal ASCII
value and stored after the word device
number specified by @©.

It [

myr

{LEDA) (LEDB}

20/26
*2)

Q

9-3

16 bits

BINHA

The 1-word BIN value specified by &) is

' converted to a 4-digit hexadecimal ASCI!

value and stored after the word device
number specified by ©@.

° 167 digit ¢ 16? digit
place place

16° digit
place

16* digit
place

o+2 0

ASCH value

IRViR

{LEDA) (LEDB)

Q

9-8

32 bits

DBINHA

The 2-word BIN value specified by & is
converted to an 8-digit hexadecimal
ASCll value and stored after the word
device number specified by ®.

5[5 o 1 1@ agn
place place

16° digit | 16* digin
place Place

167 digit | 187 dignt
place place

6° digic § 16' dhgn
placs place

" oa 0

ASCR velue

inVin

(LEDA) (LEDB)

20/26
(*2)

*1: The number of steps varies with the devices used. See Section 3.2.
*2: The number of steps becomes 26 when DXNR by ® is used.
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2. DEDICATED INSTRUCTIONS

Classifi-
cation

Format

Contents of Processing

Execution
Conditions

flieation

Subset

sing

BCD to
ASCIl

16 bits

BCDDA

The 1-word BCD value specified by ® is
converted to a 4-digit decimal ASCl
value and stored after the word device
number specified by @.

® \m:;dmnn;::um
©: ©-1 | Ones place  Teos piace
B8CD o+2 0. "

value
10 to 9339}

ASCl valye

n/r

(LEDA) (LEDB}|

20

9-12

32 bits

DBCDDA

The 2-word BCD value specified by ® is
converted to an 8-digit decimal ASCIl
value and stored after the word device
number specified by ®.

ASCH vslue

m/r

(LEDA) (LEDB)

20/26
(*2)

9-12

ASCIl to
BIN

16 bits

DABIN

The 5-digit decimal ASCil value specified
by ® is converted to a 1-word BIN value
and stored in the word device number
specified by ©.

Ten
thousandth
placa

® Sign

o ]

* 8IN
value
(—x768
to 32757}

@+1
@+2

placa
Ones place

place
Tens place

ASCHl value

Invin

(LEDA) (LEDB)

20

9-16

32 bits

DDABIN

The 10-digit decimal ASCII value speci-
fied by © is converted to a 2-word BIN
value and stored in the word device
number specified by ®.

Haliomth
place
Ten mil-
Kanth

[] Sign

Hundred

millionth
placs

G+

place

Millionth
place

@42

—[Erjre ]

BIN valun
(214748353 to

63

Qnes place

ASCH valua

n/r

(LEDA} (LEDB}

20

9-16

16 bits

HABIN

The 4-digit hexadecimal ASCIl value spe-
cified by ® is converted to a 1-word BIN
value and stored in the word device
number specified by ®.

® 167 digit 1 16° digit
placs placs

16 digit
place

1€° digit
G| 10 9!

e[ ]

vaiue
{0 to
FFFF)

ASCY value

InvVip

{LEDA) (LEDB)

20

9-19

32 bits

DHABIN

‘The 8-digit hexadecimal ASCIl value spe-
cified by ® is converted to a 2-word BIN
value and stored in the word device
number specified by ®.

16 digit
® placa

16° digit 1-16* digit
place

L5
g

18° digix

G+t

g
{

42

@+3

1

ASCH valug

Invag

(LEDA) (LEDB)

20

9-19

*1: The number of steps varies with the devices used. See Section 3.2.
*#2: The number of steps becomes 26 when DXNR by ®is used.
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2. DEDICATED INSTRUCTIONS MELSE C-A )

- Proces-
Classifi- < Instruc-
cation | S"3 | tion

. : Index | Subset
Format Contents of Processing Execution Number Qual- | Proces-| to
Unit . sing

Conditions | of Steps

The 4-digit decimal ASCH value specified :
by ® is converted to a 1-word BCD value
and stored in the word device number
specified by @.

16 bits | DABCD

o |"me Mmoo l.'l I/I 2|0 922

©+1/ Ones piace | Tens place
o |WEDA) (LEDB)
ASCH value (© 10
9999}

ASCIl to
BCD The 8-digit decimal ASCIl value specified
by ® is converted to a 2-word BCD value

and stored in the word device number
specified by ©.

® Million Ten mil-

place , fionth place

Handred Ton I I I 20 O 9-22
S+ s s “_’l o ” 5

©-+2] Hundredth { Tnousaneth 50D vatoe (LEDA)} (LEDB)
Place place {0 to 9999959)

©-+3{ Ones place | Tens place

32 bits | DDABCD

ASCH value

The comment of the device specified by
®) is stored as an ASCII value after the
word device number specified by ®.

o) 2nd 1st
character » character

4th 3rd
o+ character 1 character

6th 5th
©+2 character | character

o rE] [P L I I/l 2|0 9-25
Em o Sth

O+4
character | character (LEDA) (LEDB)

12th 1th
©+s character | character

Device

com-
ment COMRD

read

(15 characters} -

©+6 14th 13th

®@+7{ oo 15th

ASClHl vaiue

The length (number of characters) of
character string data stored in the word
device specified by ® is stored in the
word device number specified by ®.

1st

2nd : )
character . .

O+ charpetor | chasacter | I / I 2|0 9-27
©+2{ cnarpesr § craraceee | T~ @]

wow o (LEDA) (LEDB)

Character
string
length LEN
detection

§
i nth
©+n 00 { character

ASCH value

*1: The number of varies with devices used. See Section 3.2.
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2. DEDICATED INSTRUCTIONS

Classifi-
cation

Instruc-
tion

Contents of Pmméing

Execution
Conditions

ffication

BIN to
decimal
character
string

16 bits

STR

The 1-word BIN value specified by (82)
is. converted to the character string
adding -a decimal point at the position
specified by (S1) and the result is stored

in the word device number specified by | .

@ | = dign
©+1]3s gigin
©+2[5m diginn 1 4 gies
©+3[7n digis [ 6ih Sigins
@+¢ 00n

Sign
2nd digits

number of totai digita

Epecification ef the

ASCH value

nr

(LEDA) (LEDB)

23

9-29

32 bits

The 2-word BIN value specified by (82)
is converted to the character string
adding a decimal point at the position
specified by (81) and the result is stored
in the word device number specified by

@
o+
B2
—
@43
e

@+s

1 digt
3nd digits
Sth digits
Tth digits
Sth dagits
00w

Sign
2nd digits
& digits
Gh digits
8th digits
10th digits|

Totat digis
Decimal digits

EH[@]

2-word dats

numbar of totet digits

Speciiicailon of the

ASCH vaive

/s

(LEDA) (LEDB)

23/29
(*2)

9-29

Decimal

character

string to
BIN

16 bits

VAL

The character string with a decimal point
specified by @ is converted to a 1-word
BIN value and stored in the word device

number specified by and (B2).

Cnaracsor string &0
¥ OO« cods

Load)
@42
GH43

2nd digita
an digits
o digits

Invin

(LEDA} (LEDB)

23

9-37

32 bits

-DVAL

The character string with a decimal point
specified by @ is converted to a 2-word
BIN value and stored in the word device

numbers specified by and (D2).

®

&+t
(221
@+3
[
@45
48|

n digit
3nd digits
5th digits
Tth dligits.
9 Sgis
198 digin:
[

Sign
2nd digits.
&h digits
h digits.
& digits
I0th digits
T2 Goi]
ASCH value

e ateg @D
DL e Ty

2eword dats

/f

(LEDA) (LEDB)

23

9-37

Hexade-
cimal
BIN to
ASCIl

.16 bits

A 1-word BIN value after the device
number specified by @ is converted to
hexadecimal ASCIl and number of char-
acters specified by (@ is stored after the
word device number specified by @®.

|

©[2nd igin? 15t Gt |

©@+1[4m g [ 3ra Gigis |

— )

en[ T 1T 11 ngwm-:uml

©H3] 40 digits 1 3rd digins
e
@[ 1 1 T ] ©n[2adpn] tmdge]

1O — |
ASCH vaive

Number of cheracters epsciilsd by @.

Ipvap

(LEDA) (LEDB)

*1: The number of steps varies with devices used. See Section 3.2.

*2: The number of steps becomes 29 when the DXNR is used for (52)
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2. DEDICATED INSTRUCTIONS

Classifi-
cation

Proces-

Instruc-
tion

Format

Contents of Processing

Execution
Conditions

ASCIi to

hexade-

cimal
BIN

HEX

Only the number of characters specified
by @ of the hexadecimal ASClI data after
the word device specified by ® is con-
verted to a BIN value and stored in the
word devices beginning with the word
device number specified by ©.

o
1

e [+ 1 1
3

® [2nd Ggisi st digit |
T [

o+

on[ T 1 11

@+2]2nd digits? 1= digit |
=T T

®+3| an digirs 3 3 digins

Numbar of charscters specilled by @.

®4n[2nd sigst Im gk | Ba
T L

4@y

ASC value

/5

{LEDA) (LEDB)

23

9-45

Character
string
transfer

16 bits

SMOV

ll

The character string data specified by ©®
is transferred to the word devices begin-
ning with word device number specified

by ®. :

® I ®

| MR T
datw 10 00w

@-l-zlna-—n:ne--l code @ﬂm
e

| LEoR |

o T

[ R—————
Character string dats

mn/r

(LEDA} (LEDB})

20

Character
string
associa-
tion

SADD

The character string specified by (§2) is
combined with the character string spe-
cified by (81) and the result is stored in
the word devices beginning with the
number specified by ©@.

o
o ]

T
R
|

= |
P |

in¥ia

(LEDA} (LEDB)

20

9-51

*1; The number of steps varies with devices used.

See Section 3.2.
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2. DEDICATED INSTRUCTIONS

Classifi-
cation

sing
Unit

Instruc-
tion

Format

Contents of Processing

Execution
Conditions

ffication

Character
string
compari-
son

SCMP

The character string specified by (§82) is
compared with the character string spe-
cified by and, if they are identical,
the bit devices specified by © is turned

on.

§
i

data to 00x code
f
" Character string

data to 00 code
® is ON when the

characier surings are

™ Character string
{dentical,

B
-

dsta 10 00 code
1§

" Character string
deta to 60 code
® s OFF when the
character strings are

diffarent.

M Character string

Inviy

(LEDA) (LEDB)

23

-] Separa-
tion/Com-

bination
into units

of 1 byte

16 bits

WTOB

The 1-word data of the number of bytes
specified by @, beginning with the word
device specified by ®), is separated into
upper and lower bytes, which are stored
in the word devices beginning with the
word device specified by ©@.

® 1

o+ H

(Si4n 1

©+a[@] ]

@+in+1} _

Number of devices specified by @.

[ g

n/f

(LEDA) (LEDB}|.

9-57

BTOW

1-byte data for the number of bytes
specified by @ beginning with the word
device specified by ® are combined into
upper and lower bytes. The results are
stored in the word devices beginning

® ; @

mry
e R

G+ 1 | e#|

—
Tl

o+ 1 ]

©+n| J

i
_*

down T

Number of devices spocified by (82).

with the word device specified by ©."

mn/r

(LEDA} (LEDB)

*1: The number of steps varies with devices used. See Section 3.2.
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2. DEDICATED INSTRUCTIONS MELSECA

' (7) Data control instructions (AnACPU/AnUCPU/QCPU-A (A Mode)
compatible)

- Proces- p : index | Subset | Refer
c‘!aatsii':‘i' sing I":it;:‘:' Format . c of Prc ing g::m:::'s :t';'b“ Quak-
Unit 8951 ification | sing | Page:

The value specified by (§3) is processed
to the data with fixed ranges by upper/
lower limit values set in and
the result is stored in the word device
number specified by ©.
. < when:

Value of ($1) is stored in ©
G = 3D = (582 when:

Value of (§3) is stored in ®

| uMT |
[ GD |
. hen:
16 bits | LIMIT @V:lugc‘gé)e is stored in ©® I I / I 26
[ Ex | © |

{LEDA) (LEDB)

10-2

0]

The values specified by ((83) + 1, (&)
are processed to the data within fixed
rages by upper/lower limit values set in
Upper/ (CSD + 1. (BDVCED +1, (52)) and
lower the resuilts are stored in the word device

- limit numbers specified by (© + 1, Q).
control S+ 1.ED) < (G +1.GD)

when:
Value of (D) + 1, (D)) is stored
in (O + 1, O
-(+ LD = (BD+1.GEDI<
(82) + 1, (52)) when:

Value of {(S3) + 1, (S3)) is stored .
in(® + 1, ©

< (&, D+ 1 < (GD. & +1) l-—l T— 2
when: (*2) O 10-2
Value of ((52) + 1, (S2) is stored

in (@ + 1. © (LEDA) (LEDB)

32 bits | DLIMIT

vt e 13 @ v 30

——
/IV D — T,

Y
B el U e

The area specified by (§1) and (82) is
set as the dead zone. "0” is stored in the
word device specified by © when the
input value specified by is within
the dead zone area. When the input
value is outside the zone area, the value
of "input value - upper/lower limit values
of the dead zone" is calculated and
stored in the word device number

ified by ©.
ip(eg_lga ébé@ = (82 when:

DEAD (@] -(@O : when: /
c;:?:’l 16 bits | BAND ‘ = GO = ~ ® I I I 26 | O 10-6
®-®@-~0 (LEDA) (LEDB)

Ot wobun h--:‘.m
ST=Fl L

I/ St vetee L350
A [ E—

*1: The number of steps varies with devices used. See Section 3.2. )
*2: When DXNR is used in (1), (82), and (§2), the number of steps increases by 6 each for each use.
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2. DEDICATED INSTRUCTIONS

| classifi- | Froces” | nstruc.

- sing A
cation Unit tion

G i Index | Subset | Refer
CE:nditio:s rfsups Qual- | Proces- | 1o
ffication | sing | Page:

Format Contents of Processing

The area specified by (8D + 1, G1)
and ((82) + 1, (81)) is set as the dead
zone. "0” is stored in the word device
specified by @ when the input value
specified by {(83) + 1, (83)) is within
the dead zone area. When the input
value is outside the dead zone are, the
value of "input value - upper/lower limit
values of the dead zone” is calculated
and stored in the word device number
specified by

. )< =
(R4 Qs D+ 1. (D =
FRERL)

@+ 1, G < (BD +1,GED) :
oEAD when 4 N
zone |32 bits | DBAND +1. &) —(ED + 1, I l l 210 10-6
control Sy ) *2)
[ 1=c | © | when: (LEDA) (LEDB)

Concerning input values specified by
, positive and negative bias values

are set by (S1) and to calculate the
plus bias value. The result is stored
—7—1 LEDA/LEDB | ZONE in the word device specified by ®.
: (*E) =Qwhen: 0 ~ ®
Leoc/sus | (8D | (53) > 0 when: +-@
< Owh -
T | & | @ when: (83) + (8D - @
1 i 26 10-10
6 bits | ZONE ooes _‘-_—l_ _I_ @]
[ | © | N — (LEDA)} (LEDB) :
+ tian e DN
-— o e
= menvares (F)
Concerning input values specified by (
-+ 1, ), positive and negative
Zone bias values are set by (8D + 1, (SD)
control and (8D + 1, ) to calculate the
plus bias value. The result is stored
m the word device specified by (© + 1,
@ + 1, @ 0 when:
—--——_l-EDM-EDB | DZONE | (@ @) o
1, 0 when: ;
&2+ 1L ) + (@ +1, _
“2’( Q1o f_ "
32 bits | DZONE : * Q 10-10
4 -IE)CfDXNR -® ) + @..f ) + )(..S‘l -+ 1, (*2)
—- 1, ©®
| uc | © | (LEDA) (LEDB)

Oupen wenee Ouapue velum (3 + 4, B}

wreds
. [ “-_’:'i,q-: Il
/”0; FES I

*1: The number of steps varies with devices used. See Section 3.2.
*2: When DXNR is used in (§1), (82), and (83, the number of steps increases by 6 each for each
use.

2-17

’ . . 1B (NA) 6B251-A



2. DEDICATED INSTRUCTIONS MELSEC_A |

(8) Clock instructions (AnACPU/AnUCPU/QCPU-A (A Mode) compétible)

Execution Number g::: PSuhset n:f:'

Conditions | ofSteps| oo sing | Page:

Classifi- | 7ro¢e% ! jnctrue-

cation f,':g tion

Format Contents of Processing

Clock data is stored as a BIN value in the
word devices

beginning with the word device number
specified by ©.

BIN value
B Year |(0 to 89}

D+1| Month (1 10 12) I | f 17 0 11-2
0+2| Date |1 to 32} -

—»0+3| Clock |(0to 239 |{LEDA} ({LEDB}
‘D'+4 Hour {0 to 59}
‘0'+5{ Minute }{0 to 59}
Clock 04+6[ Second (0 t0 €

data |44 bits -
read/ . Clock data (BIN value) set in the word
write devices beginning with the word device
number specified by (&) is written to the
clock.

DATERD

BIN value
5 Year {0 to 99}

S+1| Month |(1 1o 12) | l -f- 17 'e) 11-4
S42| Date |(110 32)

s+3[_clock |10 10 23) = (LEDA) (LEDB) ‘
Si+4] Hour {0 to 59)

g4+5] Minute {(0 to 59)
46| Second ({0 to 6)

DATEWR

g

(9) Extension file register instructions (AnACPU/AnUCPU/QCPU-A
(A Mode) compatible)

. Proces- - Index | Subset | Refer
Classifi- v Instruc- . Execution Number
cation . lle::gt tion Format Contents of Processing Conditions | of Steps _Qua_l-n P:;s- P:;e:
: The block number of an extension file
Block LEDA/LEDS | RSET | register i(s)changed to the number speci-
No. spe- H fied by ©. . y
Cifice. RSET [ epcrsus | (®) | 7] 0. |1285
tion _ .
[ o8 | {LEDA) (LEDB}
The number of points, specified by @, of
the content of extension file register
specified by (81 is transferred to the
extension file register specified by ®.
s {Block No.}—y  [twmberof] o |Biock No.}~
S+ "'f‘- : == o1 d’:l.-; :
Block oy | 1 : aumber | } I ‘ ! . -7
move BMOVR : : : : ; / 23 O 12
[LEDC/SUB | @ | ; i H ; Z
} Bos . : / sockne (LEDA) (LEDB)
Rssx - - Ress]
16 bits : o] [ a3 ! !
The number of points, specified by (@), of
the content of the extension file register
specified by and is replaced.
® Biock No. b= 25 | Mumbes of 3 Block No.
Head | 4 LW | Head |}
Block - SR ""““-?“m'&'iﬁl I I
oc! : H ! - : : ) 12-10
exchange BXCHR i i : p i ) 23 Q
! H i 2 .
jgeane 1 Jwene © |(LEDA) (LEDB)
Axss e REsa
| Ry ]
— —

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
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2. DEDICATED INSTRUCTIONS

Classifi-
cation

Proces-
sing
Unit

Instruc-
tion

Format

Contents of Processing

Execution
Conditions

ification

Subset

Direct
read/
write of
data in
units of
bytes

16 bit

ZRRD

[owov] @ Joe
| e Tl

By specifying each device number of the
extension file registers to ® by con-
tinuous device numbers regardiess of
the block No., the data of the device
number specified by accumulator AQ is
read in units of points.

Block No. 1 ares

oo o} Biack No_2 ares | - AD
- {7

0} Slock No. 3 arss

L]
3

7 word

invan

(LEDA) (LEDB)

20

12-16

ZRWR

ll
LEDA/LEDB | ZRWA |

By specifying each device number of the
extension file registers to ® by con-
tinuous device numbers regardless of
the biock No., the data is written to the
specified device number set in accumu-
lator AO in units of points.

gVl

(LEDA} (LEDB)

20

12-19

8 bits

ZRRDB

] © -
LEDA/LEDB | ZRRDB

Each device number of an extension file
is split into units of 1 byte each and used

‘as 1-byte device memory.

Extension file registers split into units of
bytes are automatically assigned con-
secutive numbers that ignore block num-
bers. By specifying the number with an
(@, the 1-byte data of that number is read
to accumulator AO.

BIS to b8 b7 to b0

3 byt

Inval

(LEDA) (LEDB)

20

12-25

ZRWRB

..

Each device number of an extension file
is split in units of 1 byte each and used as
1-byte device memory.

Extension file registers split into units of
bytes are automatically assigned con-
secutive numbers that ignore block num-
bers. By specifying the number with an
@, the 1-byte data set in accumulator A0
is written to that number of the device.

Extansion Sie repiste
Block No. 1 e

e Py W, oy
Rl e R

L]
?

———

1 byn

/g

(LEDA)} (LEDB)

20

12-28

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
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2. DEDICATED INSTRUCTIONS

MELSEC-

(10) Data link instructions (AnACPU/AnUCPU/QCPU A (A Mode) compatible)

... | Proces- : Indox { Subset | Refor
Classifi- . Instruc- . Execution  |Mumber | "% U °
cation 3:3 tion Format Contents of Processing Conditions | of Steps if:uu.tli” Pl:;.lu‘r P.t‘: :
In the MELSECNET data link system, a
~r—{ tepanos | LROP | master station reads the D, W, T, and C
Reading data of a local station. ‘
e = T H I—| r
device [ ux [ @ ]
date LRDP 29| 0 132
from :
local {LEDA} (LEDB)
stations _eoc | (©2) |
In the MELSECNET data link system, a
— tEoAieD -'_WTP master station writes data to D, W, T, and
2 C in a local station.
Writing [_sus [ GaD |
data to m Master sation Local giation 081 _sruchst _l-—-l- —r
word
) o H ®
devices Lwrp o e [t E‘E 29 | O 13-6
in local § R (LEDA) (LEDB)
stations = = I .
{ LEDR }—-
In the MELSECNET data link system, a
—J LEDANEDE master station reads the data of a special
Reading LLEDAnEDS | R ] function module loaded in a remote /O
codr
from re- sUB (n2) Meser stion Bemate 10 smions -"_'L _j—
Specist function module
":t):tei!r? 16bits | RFRP s 1 29 | 0 13-10
Special EETIRION - 2 .5 o] |EDA) (LEDE)
modules | woc | (3] RO ~ __$_
LEDR g e
: In the MELSECNET data link system, a
_W master station writes data of a special
Wiiting | LEDAEDS | TGP function module loaded in a remote IfO
remote —_m J_L J_
saton RTOP 2| o| |ow
fz’:n?:(t:u?rl\ [ s [ @] (LEDA} (LEDS)
modules = ECH
S
Sequence program processing is
interrupted and link refresh processing for
the network designated by (o) using /O
number is executed.
Refresh
of desig-
nated ZCOM l l | 17 o 13-18
network (LEDA) (LEDB)

*1: The number of steps varies with devices used. See Section 3.2.
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2. DEDICATED INSTRUCTIONS

—

MELSEC-

11) Data link instructions (AnUCPU/QCPU A (A Mode) compatible)

.. | Proces- : Index | Subset | Refer
Classifi- . Instruc- . Execution Number
cation ﬂ::gt tion Format Contents of Processing Conditions | of Steps if'::::ia Pr:;e: P-t:. :
- In the MELSECNET/10 data link system,
——{LEDALEDB| ZNRD |
. [LEDALEDE| data is read from devices T, C, D, and W of
the MELSECNET/10 staton of a
Reading sus | (n2) | designated network number.
data from
s | [ LOH T elo]| oo
dovicsof o | s
sp:aclt-'fled 5 (D] o O @] (LEDA) (LEDB)
sta-tion . .
—{ " eoc 1 0 ’ ©-
— Tl
In the MELSECNET/10 data link system,
~1LEDAALEDS | ZNWE] data is written to devices T, C, D, and W of
the MELSECNET/10 staton of a
Writing designated network number.
data to |_sus [ (D]
word . LEDC l l / |
device 0 ZNWR 32 o] 13-24
desig- o o | R
raed i i o et s B | Rl
station e [ 0D ] Y e | [ ©
16 bits -
_ 5 In the MELSECNET/10 data link system, a
[LEDALEDB| ZNFR master station reads the data of a special
" (n1) function module loaded in a remote VO
Reading y
data from :SUB E’_ station.
re-mote . :
Vo ZNFR [ @D} i | | / | 32 | o 1330
stain S=E
fspe(t:.ial s [ GD] g.‘ %_' @i (LEDA) (LEDB)
unction fad
modes e- | |o-==
L [ien}
_- In the MELSECNET/10 data link system, a
| LEDAILEDB] ZNTO |
. master station writes data of a special
Writing function module loaded in a remote VO
data to s | . |station. : :
remote G2 | [r—
s Sm=Es
; ZNTO oG 32 (o} 13-33
staion e ||
fnctn &b =] 8 (LEDA) (LE0S)
modules [ T ||o- [ |e-
2-21
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2. DEDICATED INSTRUCTIONS

MELSEC-A

(12) Special function module instructions (AnACPU/AnUCPU/QCPU-A
(A Mode) compatible)
(a) AD61(S1) high speed counter module control instructions

" Proces- . Index | Subset | Refer
Classifi- - Instruc- = Execution Number
cation 3:?1 tion Format Contents of Processing Conditions | of Staps (lu.m_l-n P:ne:- P::e:
Preset data specified by & is written to
CH. 1 of the AD61{S1) specified by @®.
PVWR1 I l / | | 20 @] 14-7
(LEDA} (LEDB}
Present
value
data Preset data specified by ® is written to
setting CH. 2 of the AD61(S1) specified by @.
ll
| LEDR | (LEDA) ({LEDB)
Set value data specified by ® is written
to CH. 1 of the AD61(S1) specified by @.
SVWR1 I I / ] 20| O 14-9
Set
value (LEDA) (LEDB)
data
write for
com-
parison
1 and Set value data specified by ® is written
coinci- to CH. 2 of the AD61({S1) specified by ®@.
dence
identi- | LEDA/LEDS [SVWR2|
featon = Tot
- [O 1 ﬂ/f
| LEDR | (LEDA} (LEDB)
The present value of CH. 1 of the
AD61{S1) specified by @ is read and
stored in the word device number speci-
(s [eor | fed by ©
PVRD1 E] I I /I 20| 0 14-11
II
[ LEDR | {LEDA} (LEDB)
Present
value
read -| The present value of CH. 2 of the
AD61(S1) specified by @ is read and
stored in the word device number speci-
ooy G
PVRD2 H / 20 @) 1411
[ LEDR | (LEDA) (LEDB)

-*1: The number of steps varies with devices used. See Section 3.2.
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2. DEDICATED INSTRUCTIONS

(b) AD59(S1) memory card/centronics interface module con-
trol instructions
(Not supported by the QCPU-A (A mode))

Classifi- | P79°8% | instruc-

“otion | Sitg Format Contents of Processing Execution | Number| ¢ Proces-{ 1o

Unit tion . Conditions  |of Steps fication | sing | Page:
The number of bytes specified by (n2)
=7 LEDA/LEDB m of data stored in the word devices begin-
ning with the word device number speci-
fied by ® is output to the printer con-
nected to the ADS59(S1) specified by
Leoc/sus | (@) | (aD). At output completion, the bit de-
PRN vice specified by ©® is turned ON. | l I % | O 1414
Printer
output .| Data from the word device number spe-
cified by & up to the 004 code is output
to the printer connected to the AD59(S1)
specified by @. At output completion,
the bit device specified by @ is turned
ON.
PR l I / I 23 (@] 14-17

(LEDA} (LEDB)

The number of points of data specified
by (82) is read from addresses begin-
ning with the address specified by &), of
memory cards loaded in the AD59(S1)
specified by (n1) and stored in the word

devices beginning with the word device
number specified by ®. | I I 26 | O 14-20

(LEDA) (LEDB)

GET

read/

write to

memory The number of points specified by (n2)
card from data stored in the word devices

beginning with the word device specified
by (82) are written to the addresses
beginning with th address specified by

of memory cards loaded in the
AD59(S1) specified by (n1). I | | 26 '®) 1423

(LEDA} (LEDB)

PUT

[ uoc | © |
o

[ LEDA/LEDS | PUT |

[ e | (5D |

*1: The number of steps varies with devices used. See Section 3.2.
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2. DEDICATED INSTRUCTIONS _/ MELSECA

(c) AJ71C24(S3, S6, S8)/AJ71UC24 computer link unit control
instructions (No-protocol mode application instructions)

. Proces- = Index | Subset | Refer
Classifi- - Instruc- " Execution Number
cation E:igt tion . Format Contents of Processing Conditions  |of Steps mu}-n Pr;:s— Patgue:
The number of points specified by (n2)
LEDA/LEDS | PRN |
of data in the word devices beginning )
[ s [ @D ] witlé)the word device number specified
by (® is output in the no-protocol mode
PRN [1eoc/sus | @) [ |from the RS-232CRS422 of the % | O 1427
AJ71C24(S3, S6, S8)/AJ71UC24 specified
by . At output completion, the bit:
device specified by @ is turned ON. [(LEDA) (LEDB)|.
Data —————{ eor |
send Data from the word device number spe-
cified by ® up to the 004 code are output
in the no-protocol mode from the RS-
232C/RS-422 of the A.mcgs(ss, S6, S8)/
AJ71UC24 specified by (@. At output
PR gmpleﬁon, the bit device specified by z o 14-31
e 19 1 | © s wed ON
LE?R (LEDA) (LEDB)
_ The number of points specified by (32)
LEDA/LEDB
of data received in the no-protocol mode
BEE O] to the RS-232C/RS-422 of the
AJ71C24(S3, S6, S8)/AJ71UC24 specified
Data INPUT by (a1) is stored in the word devices % | O 1435
receive beginning with word device number
specified by (01). At processing comple-
| o | (02 tion, the bit device specified by (D2) is [(LEDA) (LEDB)
turned ON.
The send/receive processing status of
_—_ "tepanieDs [spausy] the AJ71C24(S3, S6, S8)/AJ71UC24 spe-
Com- cified by @ is stored in the word device
munica- | sus | ™ | number specified by @®.
oo SPBUSY = 5 - I 2 {0 14-41
O
tus read
(LEDA) (LEDB)
Send/receive processing of the
AJ71C24(S3, S6, S8)/AJ71UC24 specified
by @ is forced to stop.
F ‘s’{gg" SPCLR l I / I 20 | O 1443
(LEDA) _ (LEDB)
(d) AJ71C21(S1) computer link unit control instructions
{Not supported by the QCPU-A (A mode))
- Proces- . index | Subset | Refer
Classifi- z Instruc- - Execution Number
cation sing tion Format Contents of Processing Conditions  |of Steps Qual- | Proces- | to
Unit ffication | sing | Page:
——{iEoanzDs [ Parz | The number of points specified by (a2)
of data stored in the word devices begin-
| s | (aD) | ning with @the word device number speci-
fied by is output in the no-protocol
pang | [LE238 ] @ M |mode from the RS-232C_of the % | o 1448
AJ71C21{S1) specified by (al). At out- -
put completion, the bit device specified
Send by © is turned ON. (LEDA) (LEDB)
data of __—-_
speci- :
fied ——{EoAnEDe [ pane || | The number of points specified b
number =R of data stored inpthe wor?j devices);g%
of bytes ning with@the word device number speci- _
fied by is output by the no-protocol
PRN4 mode from the RS422 of the 26 e} 14-46
~ AJ71C21(S1). specified by (. At output
completion, the bit device specified by .
[ woc | ® [ |© is turned ON. (LEDA) (LEDB)
———{ R

*1:. The number of steps varies with devices used. See Se&ion 3.2.

2-24

IB(NA)66251-F



2. DEDICATED INSTRUCTIONS

. . Index | Subset | Refer
. Execution Number
Format Contents of Processing Conditions | of St iﬁuugl- Pr;::s— toe:

Classifi- | P19°%5" |instruc-

> sing A
cation Unit tion

Data stored in the word device numbers
beginning with the word device number
specified by ® and up to the 00u code
are output in the no-protocol mode from
the RS-232C of the AJ71C2(S1} specified

by ®. At output completion, the bit . .
device specified by @ is turned ON. {2810 14-50

(LEDA) (LEDB)

PR2

Data
send up
to 00+
code

Data from word device numbers speci-
fied by ® up to the 00x code are output
by the no-protocol mode from the RS-
422 of the AJ71C2(S1) specified by @. At
output completion, bit devices specified

by ® are turned ON. I | /f 2|0 14-50

(LEDA) (LEDB}

PR4

The number of points specified by (n2)
of data received in the no-protocol mode
to the RS-232C of the AJ71C21(S1) speci-
fied by (@1) is stored in the word
devices beginning we word device
number specified by (D). At processing -

completion, bit device specified by I | / l % | O 14-54

are turned ON.

INPUT2

{LEDA) (LEDB}

Data
received

The number of points specified by (n2)
of data received by the no-protocol
mode to the RS-422 of the AJ71C21(S1)
specified by (n1) is stored in the word
devices beginning with the word device

- number specified by (D1). At processing 1454
INPUT4 completion, bit devices specified by % | O -
. are turned ON.
|

(LEDA) (LEDB)

of data is read from the addresses begin-
1 ning with the address specified by ® of
the RAM memory of the AJ71C21-S1
specified by (n1) and stored in the word

devices beginning with the word device .
number specified by (D1). At processing l I / l 23 | O 14-60

completion, the bit device specified by
-Em (02 is turned ON. (LEDA) (LEDB)
—{wx [6 -

——{Eoaneoe | eer | The number of points specified by (n2)
EETEE D)
GET

Read/
write to

the RAM " N

— e The number of points specified by (n2)
memory of data stored in the word devices begin-
_ning with the word device number speci-
fied by (82) is written in the addresses

be-g-mning with the address specified by

] of the RAM memory of the
ur oot o, o, memery of e [ / la|o] |ue

cessing completion, the bit device speci-
fied by © is turned ON. (LEDA) (LEDB)

®

é

*1: The number of steps varies with devices used. See Section 3.2.
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2. DEDICATED INSTRUCTIONS MELSE C-A

" Proces- : . index | Subset | Refer
Classifi- - Instruc- . Execution Number
cation sing ‘tion Format c<_mtents of Processing Conditions | of Steps mn.:n Proces- me:

Processing status of the AJ71C21(S1)
specified by (@ is stored in the word
device number specified by. ©.

SPBUSY

Com-
munica-
tion sta-
tus read

SPBUSY

Yr|=|e| |

(LEDA) (LEDB)

Processing of the AJ71C21(S1) specified
by @ is forced to stop.

Com-
munica-
tion pro-
cessing

forced

stop

SPCLR . l | / I 20 O 14-70

{LEDA) (LEDB)

(e} AJ71PT32-S3 MELSECNET/MINI-S3 master module con-
trol instructions '

. Proces- . .| index | Subset | Refer
Classifi- M Instruc- " Execution Number
cation ﬂ:?t tion Format Contents of Processing Conditions | of Steps H.::’ﬁl;n "m‘f“: P:;e:
Key input data from the operation box
—~{ Lepanens | Ut | | specified by (n3) connected to the
AJ71PT32-53 specified by (al) is read
and stored in the word devices begin-
. ning with the word device number speci-
Key in- fied by (D1). At processing completion,
Dg:’g;t“ INPUT [ eoc | (@D | gﬁ bit device specified by (D2) is turned I l I 2|0 14-74
m (LEDA) (LEDB}
The number of points specified by (n2)
of the data stored in the word devices
' beginning wg the word device number
specified by & is output to the AJ35PTF-
R2 specified by (n3) connected to the _
AJ71PT32-S3 specified by (a1). At pro- E
PRN cessing completion, the bit device speci- 210 14-78
fied by © is turned ON. I
Data :
con neow) (uzo)
receive
of =
speci-
fied
n;:n;\;er Data from the word device specified by
o es ® up to the 00+ code is output to the
f‘o a't‘g —r{ = | P H | 2aserrae specified by con-
rom the nected to the AJ71PT32-S3 spcified by
AJ35- . At processing completion, the bit
PTF-R2 device specified by © is turned ON.
i IRVAREIEE I
[ teoc/sus | (n2) | (LEDA) (LEDB)

*1: The number of steps varies with devices used. See-Section 3.2.
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2. DEDICATED INSTRUCTIONS

- Proces- . index | Subset | Refer
Classifi- - Instruc- - Execution Number
cation :’l:g “tion Format Contents of Processing Conditions  |of Steps uua.l-n Py;:;s- P:;e:
' Data within the number of points speci-
Data fied by (n2) of data from the AJ35PTF-
sent - R2 specified by connected to
T ecefxve AJ71PT32-53 specified by (n1) is stored
or _- in the word devices beginning with the
Sgeg" e | @) | word device number specified by (D1).
e | " > ; -
INPUT _-— [ o | (@1 } | At processing compietion, the bit device I | I 29 | O 14-86
";’f;‘;e' specified by is turned ON. :
o es [ eoc [ (02 |
to and {LEDA) (LEDB)
from the Leoc/sus | (n3) |
AJ35-
PTF-R2 R
Communication with the MINI standard
protocol remote terminal module con-
____-m nected to the AJ71PT32-S3 specified by
MINI ® is executed.
stan- | suB § (n1
dard S et -
protocol
module MINUL 1 rRowmo | l I 74e) O 1491
data | instruction 1
read/ L e e 3 (LEDA} (LEDB)
write ‘ -
Error reset at the occurrence of a remote
terminal error is executed to the
AJ71PT32-S3 specified by @.
Error
reset for
o MINIERR Il ‘ I / I 17| o 1496
terminal m
module (LEDA) (LEDB)
The processing status of the AJ71PT32-
S3 specified by @ is stored in the word
device specified by ©.
Com-
don ata SPBUSY i | 1 20 {0 1498
tus read
(LEDA) (LEDB)
Communication processing between the
AJ71PT32-S3 specified by @ and the
remote terminal module is stopped only
for the remote terminal module specified
Com- by G®. :
" A4
munica-
tion pro- 141
cessing SPCLR l I / I 20 O 00
forced
‘stop {LEDA) (LEDB)

- #1: The number of steps varies with devices used. See Section 3.2.
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2. DEDICATED INSTRUCTIONS

MELSEC-A4

" Proces- : Index | Subset | Refer
Classifi- - Instruc- - Execution Number
- sing | Format Contents of Processin vy Qual- | Proces-|{ to
cation | [rd | tion 9 Conditions  fof Steps| i | VS0 [ e
AJ3SPTF-R2 is designated by (n3) con-
— nected to AJ71PT32-83, which is desig-
Data send nated by (n1). Data from the AJ35PTF-
I;e;e_n!e sue [ (nD) ] R2 is read within the number of points
of desig- - designated by ( :: ), and is stored in the | .
nated [_eoc [ (02) | word devices beginning with the word
number INPUT [_eoc [ (DD | | device number designated by (B1). 2 | O 14.81
of bytes . At processing completion, the bit device
ﬁ'tc'.\ ar;: [ weoc [(G2)] designated by is turned ON. /
et LEDC/SUB ' (LEDA} (LEDB)
PTF-R2 LEDR
Communication with the MINI standard
MIN! protocol remote terminal module con-
standard nected to the AJ71PT32-S3 designated
protocol by @ is executed.
module MINI I I 17+«| O 14-97
data
read/
Write {LEDA)
Error reset at the occurrence of a remote
Error reset terminal error is executed to the
for the re- ~TLEDA/LEDB MNIERRI— | A J71PT32-S3 designated by @.
mote ter- MINIERR 58 | @ ] I‘_I / r 17 | O 14103
minal -
module LEDR
{LEDA) (LEDB)
The processing status of the AJ71PT32-
——{LEDA/LEDB]SPBUSY} | S3 designated by (@) is stored in the word
Com- s T O] device designated by ©.
fon = SPBUSY - |—‘ f— 2|0 14105
tus read
‘ LEOR (LEDA) (LEDB)
Communication processing between the
m‘:‘;'i“c; —{Eoasceva]sPeLRH | As71PT32-53 designated by @ and the
A ” ___ [ sus ] remote terminal module is stopped only
tion pro- SPCLR L@ | for the remote terminal module desig- 201{0 14-107
cessin
forcedg e | ® [ |nated by ®.
sto LEDR
P (LEDA) (LEDE)
(18) Program switching instruction (A4UCPU compatible)
- Proces- - Index | Subset | Refer
Classifi- - instruc- - Execution Number
cation 3:3 tion Format Contents of Processing Conditions  |of Steps E&w‘&n P:I:s- P:;e:
[ DA [ “zcHeo || Switches to the main program.
Switchin LEDA Z2CHG1 Switches to sub program 1.
- g B
o desig- ZCHG l_| 13 152
program [ Leoa | zche2 Switches to sub program 2.
{LEDA)
LEDA Switches to sub program 3.

*1: The number of steps varies with the type of devices used. See Section 3.2.
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(14) CC-Link instructions (AnUCPU/QCPU-A (A Mode)/AnSHCPU

compatible)
.. | Proces- . Index jSubset | Refer
Classifi- . Instruc- . Execution  {Number B
cation ;m_g tion Format Contents of Pracessing Conditions  jofSteps Qual- [Proces-| _to
nit . ification| sing | Page:
——] Lepateps ] AP || | Sets the network parameter data set at the
devices beginning with the one specified at
Network to the master module specified at ().
pamime- RLPA .l l. j 23 163
sei RS
e il
- NLEDB Sets the devices and numbers of points on
Auto- which automatic refresh will be made
matic between the ARSHCPU and mastenlocal
'Ef:::‘e_ RRPA module. 20 167
i oo o
. L) ,
Read Reads the points of data specified at ()
——] LEDALEDB .
from from the automatic updating bufter memory
f:;:; | suB | @D | addresses beginning with the one specified
updating at @) for the station having the station
buffer | |number specified at (2 in the master J_L —f_
memory RIFR module specified at (i), and stores that 29 16-13
for data into the' devices starting from the one | (LEDA)  (LEDB)
specified specified at (@)
- '
gent
e
station
Wiite to ——[tEoanene] Ao || | Writes the points of data specified at &9
auto- from the devices starting from the one
matic specified at (©) to the automatic updating
‘;upcf:fl::mg LepersuB | (@) | {buffer memory addresses beginning with
the one specified at (3 for the station /
remory  Eow (@ - /1]
for RITO Leposus | ) | having the station number specified at (2 29 16-15
specified | Eoc | ® f |in the master module specified at &. (LEDA) (LEDB)
.jintelfi-
gent
ice ——-—
station
Reads the points of data specified at @ +1
from the buffer memory addresses begin-
——1LE0ALEDS | AIRD | ning with the one specified at [ G)+3] in
Read 5 TG || rmae saion baing e saion
. 565 T® 1 [1e mastortocal m ciiod l l ]‘
remole AIRD [_su8 ]| @ ||e mastertocal module specified at (o), 26 16-19
station | tenc | @D | |and stores that data into the devices stan- (LEDA)  (LEDE)
buffer = 1o ing from the one specified at 01 +4. i
memory On read completion, the bit device specified
at (02 switches on one scan.
On abnormal completion, the bit device at
(@ +1 switches on one scan.
' Writes the points of data specified at §1) +1
from the devices starting from the one
—71LEDALEDB | RWT [ | specified at (B)+4 to the buffer memory
. [ sus | GO | addresses beginning with the one speciﬁed
Write to at [(®) +3}in the remote station having the _
lelmor te RIWT station number specified at (@) and con- ' l l 26 1623
buffer nected to the masterlocal module specified (LEDA) . (LEDE)
memory &t @.
On write completion, the bit -device speci-
‘ fied at (02 switches on one scan.
: On abnomal completion, the bit device at
(@2 +1 switches on one scan.
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-« | Proces Index | Subset | Refer
?é:fiil:: -sing I":i::"" Format Contents of Processing g:::;g,on'; :lfug:::e; Quali- | Proces to
Unit P$| fication| -sing Page:
gads the points of data specified at
Read +1 from the buffer memory addre-
from —7—1LEDALEDS | RRCV |11 sses beginning with the one specified
intelli- at [6D +3] in the intelligent device sta-
gent | 56 T & H tion having the station number speci-
device LS5 | @ | fied at @ and connected to the mas-
station RIRCV ter module specified at @D, and stores 29 16-27
buffer that data into the devices starting from | (tEDA) * (LEDB)
memory the one specified at @ +4.
(with [ e8¢ | & 1| On read completion, the bit device
hand- L Teor 1| specified at @2 switches on one scan.
shake) On abnormal completion, the bit devi-
ce at® +1 switches on one scan.
. Writes the points of data specified at
m:}lei_‘o [LEDALEDS [RISEND}— | &) +1 from the devices starting from
gent the one specified at @ +5 to the bul-
. fer memory addresses beginning with
g;ﬁgﬁ the one specified at [@ +4] in the / .
e RISEND intelligent device station having the _| l_ _1 29 16-31
memory station number specified at @ and (08" (LEDR)
. cted to the master module spe-
(with = T @ H| cifed,
hand- o mplton the bit devi
shake) L Meorp{On write completion, the bit device
specified at @2 switches on one scan.
*1: Usable with the following versions of software.
CPU type Instruction Software version
BRPA S/W version K made on September, 1998, or later
A2U(ST), ASUCPU, A4UCPU Other than RRPA S/W version Q made on July, 1999, or later
RRPA S/W version A made on September, 1998, or later
A2ASCPU(S1) Other than RRPA S/W version E made on July, 1998, or later
A2ASCPU-S30 All eight instructions S/W version L made on July, 1998, or later
A2USHCPU-81 All eight instructions S/W version L made on July, 1998, or later

(15) 1ms timer setting instruction (QCPU-A (A Mode) only)

.. | Proces- . {ndex Subset Refer
Classifi- ) Instruc- . Execution Nunber
! sing - Format Contents of Processing - . Quai- { Proces- to
cation tion Conditions of Steps | R
Unit ification} sing Page:
LEDB ZHTIME)
1ms time -——.
s:m'ng ' ZHTIME [ SB[ n 1~ | Enable the 1ms timer 13 172
LEDR
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3. USING DEDICATED INSTRUCTIONS

3.1 Déscribing Dedicated Instructions

Dedicated instructions -are described in combination with an
LEDA, LEDB, LEDC, LEDR, SUB, or DXNR instruction as shown

below:

In a Ladder Circuit

In an Instruction List

cated instruction.

(Condition contact) Describe an Instruction LD X10
X110 // symbol. LEDA ; BCDDA
'—l I LEDA |BCODA Specify the data used for :
the operation and the de- SUB : K12345
>— vice where the resuit of LEDC : D10
‘ the operation is to be :
stored. LEDR
‘ -LEDR
™ Indicates the end of dedi-
cated instruction. .
' {Condition contact) : -
X10 . Describe an Instruction | LD X10
—| LEDB [DBCDDA symbol. : |LEDB :DBCDDA
{dummy) Specify th? data used for : DXNR K1234567 Do
—DXNR[K1234567] DO l: the operation and the de- ; TEDC D -
| ——== vice where the result of : : D100 :
LEDC the operation is to be : LEDR |
. d. :
‘ DR store '
"~ Indicates the end of dedi- g

In the description explained in the instructions lists in Section 2.3
and detailed explanations for the instructions in Section 4, the
dedicated instructions are described as shown below:

Instruction symbol

—[LEDC/SUBI ® H
—{ Leoc ] ©®

Condition contact Condition contact

Instruction symbol

4
—| F——{LEDA/LEDB[BCDDA —| |-——{LEDA/LEDB [DBCODA}—

——1LEDC/DXNR] ®© .}-—

— LEDC ]@l—

{ LEDR I— |

{ LEDR }-—
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(1) LEDA, LEDB, LEDC, LEDR, SUB, and DXNR instructions are
used in the following manner:

[ LEDA/LEDB | Instruction symbol | --- Indicates the beginning of a dedicated instruction.
|LEDA|Instruct|on syme A dedicated instruction is ex-
ecuted in every scan while the
condition contact is ON.
{ LEDB | Instruction symbol |: A dedicated instruction is ex-
ecuted once at the leading
edge of the condition signal.

[LEDC/SUBI@] ---------- geeseese -- Sets the data used for the operation or specifies the device
: where the result of the operation is to be stored.
[LEDC/DXNR[® | i Designating [LEDC/SUB |®| indicates that either LEDC or
LEDC [@)]----e-seeeeeeeeers : SUB can be_specified.
Designating | LEDC/DXNR | ® | indicates that either LEDC or
[SUB|®) DXNR can-be_specified
Designating | LEDC indicates that only LEDC can be
designated.
Designating m indicates that only SUB can be
designated.

« LEDC is used to set a device number.
[LEDC|DO} |LEDC]|Y10]

» SUB is used to set a 16-bit constant.
Setting range: —32768 to 32767 or 0000« to FFFF.
| SUB | K32767 |, | SUB | HFFFF |

« DXNR is used to set a 32-bit constant.
Use the following format when DXNR is used:
DXNR [@] (Dummy) L— All devices except for inputs (X) can’
be speciﬁéd. (No processing) :
Digit specification is required
whenever a bit device is specified.

Setting range: —2147483648 to 2147483647 or 00000000.
to FFFFFFFF.
| DXNR|K2147483647 | DO}, { DXNR | HFFFFFFFF | DO |

LEDR | --eereverrerereees CRRERITRLITERY Indicates the end of a dedicated instruction.
With some dedicated instructions, this indication is not
necessary.

(2) ®, ©®, and @ described with LEDC, SUB, or DXNR
. @ ------ Specify the device number

—-l l"——ﬁ_EDA/LEDB] WTOB }— where the data to be used
for the operation is stored
—— LEpc | ® :—- or the data to be used for

the operation.

—{_LEDC_ | ©® 1} .
©----- Specify the device number
—JLEDC/SUB | @ |— where the resuit of the op-

eration is to be stored.
; LEDR ]— :

@~ Specify the number of
pieces of data used for op-
eration.
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3. USING DEDICATED INSTRUCTIONS

3.2 Number of Instruction Steps

The number of instruction steps increases by one because the device
number (device extended for use with the AnACPU/AnUCPU/QCPU-A (A
Mode)) is used in each instruction.

Device Number Range
Device Name AnUCPU
AnACPU QCPU-A (A Mode)

Input/Output — 800 to 1FFF
Internal relay (M, L, S) 2048 to 8191
Timer (T) 256 to 2047
Counter (C) 256 t0 1023

Link relay (B) 400 to FFF 400 to 1FFF

Data register (D) 1024 to 6143 1023 to 8191

Link register (W) 400 to FFF 400 to 1FFF
Annunciator (F) 256 to 2047

Index register E\Z/; 1 Ig g

* When an extended device is not used:

| {0z [6eobal
t sus
L TR

Number of steps = 20

* When an extended device is used:

—| I-— Number of steps = 20 +_1+_= 21

Used for an extended
. device (D5000)
‘ LEDC |DS0004—

[—~Extended device
‘ LEDR

— LEDA [BCDDA Number of steps = 20 + _1f +1=22
‘ [sus ko zif Used for an extended

LEDC: | DS800 device (D5800)
N Used for an extended
‘ LEDR \ device (Z1)

Extended device

— }T—{LEDA | BCODA || Number of steps =20+ 1+1=22
B 1 SuB | Ko Zi‘t Used for an extended
1 LEDC |p3000 ze];—\ device (D3000 Z2)

g —— A

Used for an extended
' LEDR

device {Z1)
Extended device
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3.3 Precautions on Using Dedicated Instructions

(1) A series of descriptions beginning with LEDA/LEDB and
ending with LEDR is a single dedicated instruction.
Therefore, an error will occur if an format error is found at any
step in a single dedicated instruction.

An error will also occur if the description of an-instruction is
illegal. '

(2) The AnACPU/AnUCPU/QCPU-A (A Mode) does not check the device

number when index qualification is described so that operation
processing is executed at a high speed. Only the file register (R) is
checked.
Therefore, if the device number exceeds the last device number of the
designated device or is "0" because of index qualification, unexpected
processing might be executed or the PC CPU might malfunction. Note
that this does not cause an error.

(3) Index qualification is not available for the AnSHCPU.

34
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3.4 How To Read Instruction Explanations

? 799999
(o

[¢]

0]0|2)O

@ ‘{g olofclolo = °©
©

8212 Tangent operations---- -TAN 11‘
Availsble Devices ti Ealfe
Bit devie E Word [16-bit) device Constaa| Pointer | Ll 'giéé ws
xvunsasrcnwnmnzv:nrlu?i“'—
2

*1: The number of steps varies with devices used. Refer to Section 3.2 for dotails.

@ - F i _{1) Calculates the tangent vatue of the angle designated by ® and
stores the operation result in the device designated by ©@.
®&+1  ® ®+1 ®
| v S— IS —
Fiating-paint real number Floating-point real aumber

(2) An angle to be designated by & should be set in units of
radians (angle X #/180). .
For the ion b ~deg! and "units”, refer to
the DEG and RAD instructions.

{3) If an angle designated by ® is "7/2" radians or “(3/2) %"

di an operation error is g d to obtain a radians
value and, therefore, the error is not caused.

@ - E jon Coaditions The TAN & { ion mode d ds on whether it is

. designated with an LEDA or LEDB instruction. it is executed every
scan while the TAN operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the TAN operation command.

"'i:"—."_%_‘:: ?“;5

Sequence progmm flow

Tangent oparmtion command g;_J L I L
TAN (with LEDA) N 3 L [L
TAN (with LEDR) N : N
@ O ion Emors An operation error will occur in the following cases and an error
flag (M9011) wilt be_ set.
- Enor Code
Desctiption 9008 | D301
The operation result is outside the fotiowing range.
% 2 " 5 | Operation resul | < 2 @ o | =
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@.— Pr k This program tes the g ion for the angle set in
X2F to X20 in 4-digit BCD and stores the operation resultin D1 and
00 as 3 fioating-point real number.

9836 13 !
2t {BIN X828 D38 Inpuytting an angte (T}

. prrre————————{LEDR FLOAT

r {160t 938 . _ :

Conversian of an angle into
- r————  ———iEoC D28 fRoating-paint real number {2}
oo EDR
o f———————1{lE0% RAD
U —

LEDC 078 Conversion of an angle into
P —————————niett p1g 3| =D

B [ ——————{1EDR
- meeme e {LEDR  TRH

LEDC D1R Tangent operation using con-
erted angle {radi &)
L i ¢ pe v angle {radians} (&)

r {LEDR

@ Indicates the instruction function and symbol.

@ Indicates the devices that can be used for the instruction with a
circle.

® Indicates whether or not the designation of a digit is necessary
when a bit device is used. A circle is present when digit
designation is necessary.

® lndicatés the number of steps of the instruction.
Refer to Section 3.2 for details of the number of steps.

® Indicates the instructions that permit subset processing with a
circle. ‘ .

® Indicates the instructions that permit index qualification (with Z
or V} with a circle.

@ Indicates the instructions for which the ON/OFF status of the
carry flag (M9012) changes according to the instruction execu-
tion result with a circle.

Indicates the instruction for which the error flag (M9011) is set
at the occurrence of an operation error with a circle.

@© Indicates notes concerning ltems @ through ® above. Always
read these notes if an asterisk is present.

@0 Indicates the instruction format when described in the ladder
mode.

@ Gives details on the instruction. -
@@ Indicates the execution timing of the instruction.

@ Indicates the conditions that resuit in an operation error and
the error code.

@@ Shows a program example in the ladder mode.

IB {NA) 66251-A
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4. DIRECT OUTPUT INSTRUCTION

Direct output instructions output the output signals (Y) to external
devices when an instruction is executed.

Because the I/O image refresh mode is used for the I/O control of
the AnACPU/AnUCPU/QCPU-A (A Mode), outputting the output
signals (Y) from the PC CPU and inputting the input signals (X) to
the PC CPU are executed when the END instruction is executed.
By using direct output instructions, it is possible to output the
signals to an external device while a sequence program is being
executed.

The direct output instructions are summarized below:

. . Instruction . e Refer to
Classification Symbol Description Page

Direct output instruction equivalent to
OUT instruction
urns output (Y) ON when the condi-
tion contact is turned ON and turns
output (Y) OFF when the condition
contact is OFF. '

Coil output DOUT 4-2

Direct output instruction equivalent to

SET instruction

Set output DSET “Turns output {Y) ON when the condi-\ 44
tion contact is turned ON and holds
the output status. y,

Direct output instruction equivalent to
. SET instruction
Reset output DRST urns output (Y) OFF when the condi-) 4-4
. [:;on contact is turned ON and holds

the output status. . J

With a direct output instruction, outputs (Y) are designated in units
of points.

In addition to the instructions above, a SEG instruction can also be
used for direct output. Unlike the instructions in the table, the SEG
instruction outputs multiple, consecutive output signals in batch.
The SEG instruction can fetch inputs (X) to the PC CPU in the direct
processing mode. :
Refer to the ACPU Programming Manual (Common Instructions)
for details on the SEG instruction.
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4.1 Direct Output:-----DOUT
Available Devices ,_E _iﬁ- sl gm Eg'
o | s ] =
Bit device Word (16-bit) device - Constant| Pointer |Level | 5 E _§ § O= | Ws
g|Elo|=
X|YIMIL|S|B|F|T|C|{D|W|R([AC|A1}|Z|V|K]|H|P|I|[N|&|Z M9012 | M93011
© o ' ' 17{ |0 O
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
lDirect output command
| —{LEDA__ [ DOUT
Data to be set
Set the device nu;nber of
@ output (Y) which is output
in direct processing.

Functions (1) The DOUT instruction outputs the output (Y) designated with a
(© from the PC CPU in the direct mode. With an
AnACPU/AnUCPU/QCPU-A (A Mode), outputs are usually
processed in the refresh mode.

s I I o

END processing |
Refresh mode Sequence S;tup o l ENI? ?lzn 0 ‘ EN? ?lep Q- ‘ EN?
program I T 4l T I N

Qutput from the PC Qutput from the PC  Output from the PC

IED |LEDA |oouT] E‘Eﬂ
= B B

END processing
Step 0 l END | Step 0 ‘ END Step 0 i END
Sequence | e

program r : : H :' t:

Output from the PC  Output from the PC  Output from the PC

Direct mode

(2) The DOUT instruction executes the same processing as the
OUT ‘instruction used for the PC CPU that is operating in the
direct processing mode.

Execution Conditions The DOUT instruction is executed every scan while the direct
output command remains ON. :

lns:ruamn END lnsmncuon Instruction ctmn
enc\nmn proeeuing exeamon axecution uxeeunon
Sup [ ] END smp END Snp 0 END Step Step [

" ON
Direct output command OFF |

DOUT | 17 M

Sequence program flow

B I

e

4-2
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Operation Error An operation error will occur in the following cases and an error
flag (M9011) will be set.

Error Code
D9008 | D091

Description

The device range of output (Y) has been exceeded due to repetitive index

qualification . 50 502

- Program Example A program example to output to an output module in direct
processing.

Xaea
#—it

—{LEDR DOUT

[LEDC YB18

LLEDR

Y10 is turned ON as X0 goes ON and Y10 is turned OFF as X0 goes
OFF. The ON/OFF status of Y10 is output to an output module in
" direct processing mode when the DOUT instruction is executed.

4-3
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4.2 Direct Set/Reset------ DSET, DRST

Available Devices ElE > =
ElZ|8|x| 88 | £2
Bit device Word (16-bit) device Constant | Pointer |level [ g | & ,§ Lo [u=s
= | B £
XYMI.SBFT(:D<WRADA1Z-VKHPlN:g'ém MS012 | M9011
DSET O ‘
© 17 ol @)
DRST O

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Direct set command

— | [LEDA/LEDB] DSET
LEDC
— LEDR
- Data to be set

Set the device num-
ber of output )

LEDA---Executed while ON
LEDB---Executed at leading edge

Direct reset command LEDA-E 4 white O DSET e A )
l I ~-Executed while ON at is set in dire
—LEDA/LEDB] DRST | LEDB---Executed at leading edge ® processing.

LEDC Set the device num-
ber of output (Y)

‘ LEDR DRST that is reset in direct
processing.

Functions (1) The DSET/DRST instruction outputs the output (Y) designated
with a (@) from the PC CPU in the direct mode. With an
AnACPU/AnUCPU/QCPU-A (A Mode), outputs are usually
processed in the refresh mode.

—SE 30 Howorssang—{T [0 H

Step 0 END Step 0 END
Sequence | i I i
program ° 1

Refresh mode

Qutput from the PC Output from the PC OQOutput from the PC

@Eﬁ
Eﬂm lEEm Eﬂm

Direct mode Sequence 1o END Stew END Step 0 N
I }— J-—-l::
program " - k l 4 ¢ l {

Output from the PC OQutput from the PC OQutput from the PC

(2) The DSET instruction turns ON output (Y), designated by @,
when the direct set command goes ON. The output (Y) keeps
the ON status, thereafter, even when the direct reset command
goes OFF. 4
The DRST instruction forcibly turns OFF the output (Y),
designated by @, when the direct reset command goes ON.

4-4
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Execution Conditions When used in combination with an LEDA instruction, the DSET
and DRST instructions are executed in every scan while the direct
set/reset command remains ON. When used in combination with
an LEDB instruction, the DSET and DRST instructions will only be
executed once at the leading edge of the direct set/reset com-

mand.
lnstructlon END. Instruction Instruction Instruc‘hon Inarucnon
exeumon processing | execution execution execunon an
END Step Q END Step 0 END Slep o END Slep 0

Sequence program flow

1 ! ) ) !
ON i i i i i
o 1 T 1
Direct set/reset command OFF l ! : I 1 ] ! ! L
‘ ' ' i '
DSET ' . i ' '
Doy lused with LEDA) !—[ 1 . J.—I M
] | t ' '
1 1 ] 1
DSET ' i ' :
bReT (used with LEDB) M ; M :
Operation Error An operation error will occur in the foliowing cases and an error
flag (M3011) will be set.
- .- Error Code
Description
D9008 | D3091
The device range of output (Y) has been exceeded due to repetitive index 50 502
qualification
Program Example A program example to set/reset output (Y) in direct processing.

a2 :
F {LEDB DSET ¥

TLEDE Y818  } Direct set of Y10

- —LLEDR H

xeel
18—t

—{LEDB DRST b

- [LEDC ¥aim X ¢ Direct reset of Y10

5 —CLECR H

Sets Y10 when X2 goes from OFF to ON and outputs the ON status
to an output module in direct processing.

Resets Y10 when X2 goes from ON to OFF and outputs the OFF
status to an output module in direct processing.

4-5
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS

Structured program instructions are used to partially structure a
sequence program so that the program can be created efficiently.
Structured program instructions simplify the creation of programs
that have the same format, subroutines, and FOR to NEXT loops.

Structured program instructions are summarized below:

. . Instruction . . Refer to
Classification Symbol Description Page
Device qualification X Executes index modification of de-
in units of circuit IXEND vice numbers for all the devices in 5-2
blocks the designated circuit block.

Forced termination Forcibly terminates a FOR to NEXT

of a FOR to NEXT | BREAK 5-5
{ loop.

loop

Non-execution processing is ex-
Subroutine prog- ecuted for the designated subroutine
ram non-execution FCALL program skipped at the trailing edge 5-7
processing of the conditional contact or when

the conditional contact is OFF.
Changing faiiure | CHK The pattern of the circuit to be check- 5-10
check pattern CHKEND | ed by the CHK instruction is changed.
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5.1 Index Qualification of a Circuit Block:---- IX, IXEND
Avail i S| &
vailable Devices g ;:% - x ES’ EE,”
Bit device Word (16-bit) device - Constant| Pointer (Level | B 3 § 2| S& | u=
x|yImloL]s|ele|r]c|o|w]r|acfar[z|v|k|ulr|i|n]|B|E|®]| [moo12]me011
. 17,
®. o|o|o|o|o % O
*1: The nummber of steps varies with devices used. Refer to Section 3.2 for details.
*2: The number of steps: IX-+17 steps, IXEND---13 steps
MS036
— LEDA
Al
(Always ONI LEDC ] © |
‘ LEDR
i Circuit in which index qualifica- |
! tion is executed for the devicesto | D
' be used i ata to be set
M9036 Desi%nateh the crllevice
11 number that sets the in-
1 LEDA | IXEND ® dex qualification value set
{Always ON) for each device.
Functions {1) Index qualification of device numbers is executed for all the

devices in a circuit block beginning with the IX instruction and
ending with the IXEND instruction.

(2) By setting a qualification value for each individual device in
advance, the set qualification value is added to the numbers of
the devices used in the circuit block beginning with the IX
instruction and ending with the IXEND instruction; the prog-
ram is executed for the device numbers after qualification.

(3) Set the index qualification values in binary and designate the
head device number of the devices for which the qualification
value is set with an ©.

Set the word devices with an MOV instruction, for example.

(® | Qualification value for input (X)
® + 1 | Qualification value for output (Y)

internal relay (M)
® + 2 | Qualification value for { latch relay (L)
. - . step relay (S)

® + 3 | Qualification value for link relay (B)

® + 4 | Qualification value for timer (T)

® + 5 | Qualification value for counter (C)

® + 6 | Qualification value for data register (D)
® + 7 | Qualification value for link register (W)
® + 8 | Qualification 'value for file register (R)
® + 9 | Qualification value for pointer (P} .
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS / MELSEC-A

(4) Execute index qualification for the device numbers in the
following manner:

o . - - - -

Qualification value

M9|OES D100 2 (For X)
i1 LEDA / D101 A (For Y)
LEDCID400 D102 10 {ForM, L, S)
' D103 16 (For B)
{LEDA}- D104 3 (For T)
1 xim62v24 7T i " D105 5 | (For C)
—HH [SET| M6 ! D106 1 (For D)
. ' D107 0 {For W)
T495 €270 820 : D108 0 (For R)
— HHF—{Mv ] ko [ oo}
Xilg : D109 0 {For P}
40]
L. C _____ ‘: Equivalent circuit |
M3036
X3 M72Y2E
1
1T LEDA |IXEND _I H H (SET | M16 |

T498 C275830

—-|HH|-——{M0V| Ko [ D1 }—

X1B

I -@—

In the circuit shown above, the devices are processed as
indicated below:

For X1 and X19, the value “2” is added to the device
number, and they are processed as X3 and X1B.

For Y24 and Y40, the value “A." is added to the device
number, and they are processed as X3 and X1B.

For M6 and M62, the value “10” is added to the device
number, and they are processed as M16 and M72.

For B20, the value “16” is added to the device number, and
it is processed as B30.

For T495, the value "3” is added to the device number, and it is
processed as T498.

For device C10, the value “5"” is added to the device
number, and it is processed as C15.

For device DO, the value “1” added to the device number,
and it is processed as D1.

(5) For devices used in the designated circuit blocks, index
qualification with an index register (V, Z) is not allowed.

The following instructions and devices cannot be used
within the designated circuit blocks. If used, unexpected
operation results may be obtained.

An instruction, which is executed only once at the leading
edge of the conditional input, such as LEDB, which is used
with dedicated instructions as well as the PLS, PLF, and
"X ¥ P instructions.

CHK instruction

"TO to T255 and CO to C255 (T256 to T2047, C256 to C2047

can be used.)
Pointer (P}, which is used as label.

(6) An error will not result if a device number exceeds the set
device range after adding qualification value. In this case,

however, processing will not be executed for the correct
device.

{7) Up to 32 pairs of IX and IXEND instructions can be used in a
program.

5-3
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS  / MELSEC-A

Execution Conditions The IX and IXEND instructions can be used regardless of ON/OFF
status of the conditional ccntact. '

Operation Error An operation error will occur in the following case and an error
flag (M9011) will be set. '
e Error Code
Description =
D9008 | D9091
An index qualification is executed using an index register (V, Z) -in the 10 106
range of the circuit block designated by the IX and IXEND instructions.
More than 32 pairs of IX and IXEND instructions are designated in a
program.
13 135
IX and IXEND instructions are not written in pairs.
Program Example A program to execute the same circuit block 10 times while

changing the device numbers.

N9836 K '
B‘——H {Hoy @ D188 3 Setting the qualification value
¥ for an input (X)
- {HEY @ D181 H Setting the qualification value
K for an output {Y)
- {HOGY @ D182-H Setting the qualification value
K for an internal relay (M)
- —HOY 8 Pi186 H Setting the qualification value
' [ for a data register (D)
= {Hoy ¢ D187 H Setting the qualification value
¥ for a link register (W)
28 {FOR 18 H
H9834
29—} fLEDR IX 3
- {LEDC D188 H
- . TLEDR H
X808  xe1s '
47—k 4F Ya3e 2
ya3a . - . . .
T Circuit block in which device
—— LSET e X qualification is executed
- —T+ weee bpo pia H
9836 ’
99— —CLEDA IXEHD 3
K
- {+ 1 D188 } Changing the qualification value
¥ for an input (X)
- L+ 1 D181 H Changing the qualification value
K for an output (Y)
- L+ 1 D182 H Changing the qualification value
K for an internal relay (M) i
B L+ 1 D186 } Changing the qualification value
¥ for a data register (D)
= L+ 1 0187 H Changing the qualification value
for a link register (W) '
98[ : - THEXT

* The program is executed 10 times while adding “1” to the device
number for the devices in circuit block 1.

Ist 2nd 3rd  ccecereeseenccnnaaieann. 10th
X0 - X1 — K2  cemeeeeccnncccicneenen. X9
X‘l 0 — X‘l 1 -— x‘] 2 ........................ x1 9
Y30 — Y31 — Y32 cesecnccrrececcceccniens Y39
MO - M1 — Y b T M9
Do — D1 — [0 T D9
DI0 — DI1 = D12 -eeerererersmemnes D19
wo — w1 - W2  ceeeccccocnccecinaninan wWso
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS /MELSE C-A

5.2 Forced Termination of FOR-NEXT Loops-:---- BREAK

Available Devices E|l 8 > -
E1Z|8| x| 88| E8
Bit device Word (16-bit) device Constant | Pointer [Level |  { = § B O | W=
x|v|mlo|slelelt]{c|olwlrlaclar|z{v|klule{i|n|E[Z{®| |moo12|me011
© Ol0|0i0|0 |
® . 5 20 O O
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Data to be set
Forced termination command Designate  the de—vice
11 T LEDA---Executed while ON -
: LEDA/LEDB|BREAK - (© | where the remaining re-
H L I - LEDB---Executed at leading edge petitive number is stored.
LEDC ©
n Designate the branch des-
— tination where the sequ-
LEDC (@, @ ence jumps after the
- forced termination of loop
LEDR processing

Functions (1) Forcibly terminates the FOR to NEXT loop and jumps to the
: pointer designated with an ®.

{2) The remaining number of the FOR to NEXT loops at the time
the processing is forcibly terminated is stored in ®.

(3) The BREAK instruction can only be designated within the FOR
‘to NEXT loop.

Execution Conditions The BREAK instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It will be executed in
every scan while the forced terminal command remains ON,
provided that it is designated with an LEDA instruction. When it is
designated with an LEDB instruction, it is executed only once at
the leading edge of the forced termination command.

Instrucuon Instruction Insu-uamn instruction
aecv.mon pmng execution a:ea.mon execution
Step 0 END END S!ep 0 END Step L] END Step 0
] L
I | e

¥ B 1 ¥

Sequence program flow

N ON
Forced termination command OFF [

e
—

BREAK (used with LEDA)

BREAK (used with LEDB)

Operation Errors An operation error will occur in the following case and an error
flag (M9011) will be set.
Description Error Code.
D9008 | D9091 |
The BREAK instruction is used outside the FOR to NEXT loop. 133
The jump destination pointer designated wnth an @ is not found in the 13 132
program
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS  /’ MELSEC-A

Program Example A program to store the data in registers DO through D9 to D10
' through D19 after BCD conversion with a FOR to NEXT loop.

K9836
8“—” IRST 2

K
4 -[FOR i@

Registers are checked in
the range of DO through
D9; the BREAK instruction
L ————  — TIEDC P5 N is executed if a value of
10000 or more is found to
{LEDR JL be stored ’

936 z z

W b

K Z
?r-{<= 16868 D8 :T——ELEDR BREAK
I~ [———{LEDC D28

IFS

34 —£BCD D8 Die
- —ING 2
- —RST D28 3
46 INEXT 3
P5 | xeee
47—

If any piece of data cannot be converted to BCD, the BREAK
instruction causes the sequence to exit the FOR to NEXT loop.
. After this, the remaining number of loop processing to be
executed is stored in D20 and the program is executed from P5.
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS /MELSEC‘-A

5.3 Subroutine Call------ FCALL
Available Devices ElE z =
El=|8| x| 58|88
Bit device . Word {16-bit) device Constant | Pointer |Level | & E _;n‘ y- os | us
o hi=-
x|y{mlols|elr|rlc|pl{w|r|aslatlz|vik|u|r| 1| n|Z|Z M9012 | MS011
P _ : ' 10 17 0] O

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Subroutine call command

|1 — " CALL__1_P¥x

LEDA---Executed while OFF
‘ |LEDA/LEDB] FCALL | |£pg.Executed at trailing edge

F—— LeEDC | Pxx |}
[ LEDR

Head pointer number of subroutine program

Data to be set
S Subroutine program
r—————— " Head pointer number (PO
i RET #— P {through P255) of sub-
boesm—- 4 . routine program
)
Functions (1) Executes the non-execution processing of -the designated

subroutine program while the subroutine call command is OFF
or at the trailing edge of the command.

The term “non-execution processing” means that the coil
instruction is processed in the same manner as when the
conditional contact goes OFF. By executing the FCALL instruc-
tion, the operation results of the coil instructions in the
subroutine program will be as indicated below regardless of
the ON/OFF status of the conditional contact.

OUT instruction ----c--eseeeeeeesees Forcibly turned OFF

SET instruction

RST instruction

SFT instruction @ [ ------ Status retained
Basic instructions

Application instructions

PLS instruction } - Executes the same processing as

XXXPinstructions | when conditional contact goes OFF
10 msec/100 msec timer l

present value Reset to “0

present value = p e Count value retained

100 msec retentive timer }
Counter present value

57
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS /MELSEC-A

(2) The FCALL instruction is used in combination with the CALL
instruction.

If a CALL instruction is executed without executing an FCALL
instruction, the subroutine program will not be executed
because the subroutine call command is OFF. Therefore, the
output status of each coil instruction is retained.

The subroutine program non-execution processing is ex-
ecuted when the FCALL instruction is executed. This allows
the OUT instruction and PLS instruction (including XX XPLS
instruction) to be forcibly turned OFF.

(3)

[ When FCALL is not executed |

X0
, 1| xo —1 L L1
S, LEDB i xi —— L
; [Ceoc] PO | vio L SN
| I LER | m — B
S Mo B N l
. @_ [ When' FCALL is executed |
|:|l ~ X0 | | M-
PO 11 J :. H
Y11 X1 _'J - EL—IE
=
: RET Y11 — \ / / ;
MO I \VII

Execution Conditions

Sequence program flow

Subroutine call command

FCALL (with LEDA)

FCALL (with LEDB)

Processing by FCALL
The FCALL instruction execution mode depends on whether it'is
designated with an LEDA or LEDB instruction. It will be executed in
every scan while the subroutine call command remains OFF,
provided that it is designated with an LEDA instruction. If it is
designated with an LEDB instruction, it is executed only once at
the leading edge of the subroutine call command.

lnstmwnn Instruction Instrumun Instrueuon instruction
Scion | srocessing | exgeion
Slep o END Step 0 END Stev END $(ep END Smep 0

ON
OFF

T

- f o -

___[____.:-_-J--- :
j--_-.j_---_'—--
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS /M ELSEC -A

Operation Errors

Program Example

An operation error will occur in the following case and an error
flag (M9011) will be set.

. Error Code
Description
D9008 | D091
The designated jump destination pointer is not found in the program. 13 132

A program to turn Y70 ON/OFF according to the subroutine
program execution conditions and increase the counter data.

PR LCALL P6 N

- Lﬂ,‘!?______,—;,_g,,g FCALL 3

- LLEDC P6

: ’ —LLEDR Y
22290 —RST €O 3
26| LFEND 3

Py LE{ AL C¥876 D
- £PLS M8}
3311% ' S
35 _ {RET

X2: OFF | (FCALL instruction not executed)

Y70 retains ON status when X0 is turned ON once and the
present value of CO is increased by “1”.
The status does not change if X(,is turned ON more than once.

X2: ON | (FCALL instruction executed)

Y70 is turned ON when X0 is turned ON, and Y70 is turned OFF
when X0 is turned OFF. The present value of CO0 is increased by
“1" each time X0 is turned ON.
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS .MELSEC—A

5.4 Changing the Check Pattern for the CHK Instruction:---- CHK, CHKEND

‘Functions

required format.

Available Devices ) E|E ol Em 5
Elal 2 s | E8
Bit device Word (16-bit) device Constant| Pointer | Level z § .§ 'E OF | us
alE
XYMLSBFTCDWRADMZVKHPINE’E M9012{M3011
©D O|0|O|0|0{0O cal s o o
CHK
O{O[OIOIC{O|0{0|O{O|10{0O|0{0O]|0
{LEDA) —
CHK 13 ©
(LEDA) —
CHKEND 13 O
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Device which turns ON when a failure occurs.
—Hf
Device designated with
¥
— CJ [ Pxx]
1 X2 XITXIZ X3
P HH AT e e}
Always set CHK | Check conditions (max. 150 contacts)
instruction at M9036 [Effective for NO contact only]
pointer P254 — LEDA
(A‘W?E--O-N-) ------------------- 3 — Dummy annunciator (F)
| I |
H
] 1
i '
- -
i Circuit pattern to be checked | \ Max. 6 coils
! ! Data to be set
, : : D Device number that is
— r—{::}— . turned ON at detection of
Y e e K failure
MI036
LEDA | CHKEND Device number that
stores an error number at
(Always ON) Only LD, LDI, and NOP can the detection of failure
P be used
(1) Changes the pattern of the circuit to be checked into the

POINT |

The CHK and CHKEND extension application instructions
provided for the AnACPU/AnUCPU are only used to
change the circuit pattern for failure check.

Failure check is executed using the same procedure as the
CHK instruction that is common to all types of CPUs.
When using the CHK and CHKEND extension application
instructions, refer to the ACPU Programming Manual -
{Common Instructions) for an explanation of the CHK

instruction.

\
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS / ME[_SEC.A

(2) A failure check is executed according to the contact device

numbers designated as the check conditions and the circuit

pattern described in the circuit block that begins with

LEDA and ending with | LEDA | CHKEND |.

1) P254 must be written at the head of the CHK instruction
step. :

2) A maximum of 150 contacts can be designated as check
conditions with the LD and AND instructions.
(instructions other than LD and AND cannot be used.
However, the LDl or ANI instruction can be used to
designate no-processing contacts.)

3) The device number indicated in the check conditions (X2
and X8 in the ladder example shown below) is used as an
index qualification for the device numbers described in the
circuit pattern, excluding annunciator (F).

X10 is processed in the following device number:
X2 ceeeee For check condition X12
X8 -eeee For check condition Xi8

&
} _xI12x14 Y42 X8
X2 X8 My )
pa54— X1A r
Y U | — €)—| | equivaient
i M3036 — : | veoxes _\-rl4la x1c © g ;;323": or
1
e | o
! X10X12 Y40 X6 ' ] —jsli_xlat-_l i S
i X8 & E —xlisx Y48X1D '
1 ' D Hi’fA IA’F |11 &
i | veExes Y46 X4A E B X10 =
' _I H l_" H{ @'— ! —' 'r @— Equivalent
|| YSFXxe2 : ! YE6X29 YSD X22 > circuit for
A = | AR e— |
t | me036 : Y67 X2A
A edmen | HBE
Pt —-| l—

4) In the failure check, the ON/OFF status of OUT F._} is
checked in each check condition. _
In all check conditions, if any OUT F._: is turned ON under,
the bit device designated by is turned ON.
At the same time, the error number (see ltem 3 above)
corresponding to the OUT F._: that has been turned ON is
stored in a BCD value in the device designated by ©2.

5) The following instructions can be used in the circuit
pattern: _
Contact ---* LD, LDI, AND, ANI, OR, ORI, ANB, ORB, MPS,
MPP, MRD, and comparison instructions
Coil -eeeee: OuT F_:

6) The following devices can be used in the circuit pattern
contacts:
Input {X), output (Y)
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS  // MELSEC-A

7) The only device that can be used for the circuit pattern coil
. is an annunciator (F). .

Because an annunciator is used as “dummy”, any value in
the range of FO through F2047 can be set. The same value
can be set repeatedly. ’
If the annunciator (F) that is assigned the same number as
the one used in the circuit pattern is used outside the circuit
pattern, it can be turned ON/OFF properly, because annun-
ciators used in and out of the circuit pattern are processed
separately.
Because the annunciator (F) used for the CHK instruction is
not actually turned ON/OFF, it is not turned ON when
monitored with an external device.

8) A circuit pattern of up to 256 stéps can be created.
For OUT F._}, up to 6 coils can be used.

(3) Error numbers stored in are assigned as indicated below
according to the contacts designated as check conditions and

2nd contact 149th contact the coils in the circuit pattern. Error numbers are stored in a

1st ‘contact | 3rd contact |150th contact BCD value.
X*IZ Xil Xi.'.l X3 X'.'.:
_| H H l—.“--l H Error number corresponding to contact numbers
— | LEDA designated as check conditions
(n: contact number)
._& 1st to 50th | 5ist to 100th | 101st to 150th
- 1st coil contact contact contact
@ L 2nd coil st coil [100 -+ 2(n—1)]4004+ 2 (n — 51){ 700 + 2 (n — 101)
—Q 2nd coil [101 + 2 (n — 1)]401 + 2 (n — 51)| 701 + 2 (n — 101
__@:—-3"1 coil | 3rd coil {200+ 2{n — 1){500 + 2 (n — 51){800 + 2 (n — 101)
L 4th coil 4th coil {201+ 2({n— 1)}{501 + 2 (n —51){801 + 2 (n — 101)
Q' L 5th coil 5th coil |3012(n— 1)]601 4+ 2 (n —51)|901 + 2 (n — 101)
—@: 6th coil {300+ 2(n — 1)[600 + 2 (n — 51)[900 + 2 (n — 101)

L 6th coi
— } ' LEDA]carenp o™ !

Example: If the 5th coil is ON in the circuit check based on the
b5th contact:
Error number

(Error numbers are expressed in a BCD value.)

601 + 2 (656 — 51)
609
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS MELSE CA

(4) If any OUT F._: is detected to be in the ON state, execution of
the CHK instruction stops and consequent check is aborted.
Therefore, write a program taking into account the following
priority order when the CHK instruction is used.

High Low
2nd contact 148th contact
1st contact |3rd contact .l150th contact

X*il Xt X*.'.I XT3 X032

—HHF---4H

— LEDA
C2 High

Y 3

@ - 1st coil
@ = 2nd coil
@ - 3rd coil [F_r'Toritv
@ - 4th coil
@ - 5th coil

- F LEDA ot L,

(5) To clear the bit device designated by ®@1, which has been
turned ON by executing the CHK instruction, and the error
number stored in ©2, use a user program after taking proper
corrective action. ,
The CHK instruction cannot be executed again unless the bit
device designated by ®@Dis turned OFF.

(6) The CHK instruction cannot be written or corrected whlle the
PC CPU is running.

Execution Conditions The CHK instruction is executed regardless of the ON/OFF status
of the contact designated as the check condition.
The and |LEDA | CHKEND] instruction is also ex-
ecuted regardless of the ON/OFF status of the contact designated
as the check condition.
When the execution of the CHK instruction is not required, use the
CJ instruction to skip those blocks which include CHK or CHKEND
instructions. .
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS  / MELSECA

Operation Errors

An operation error will occur and the PC CPU will stop in the

following cases: '

+ A parallel circuit exists in the check condition or the condition
contact for the CJ instruction.

Bit device designated by

} — cJ [Prx]}— A
L:;;; l-[: U{ H b = Eliminate parallel contacts

HHHHE S Te -

» An NOP instruction is contained in the check condition.

Eliminate parallel contacts in

P254 the CJ circuit block

Eliminate the NOP instruction

} - CJ m N (An LDI or ANI instruction can
be used instead of an NOP
P254 H NCP cik| @ | @ instruction)

Not displayéd in the ladder mode
« Pointer P254 is not designated at the head of the CHK
instruction step.
; CJ [P
iHHHH = Insert label P254

Reduce the number of contacts
to 150 or less

More than 150 contacts

* A CJ instruction circuit block is missing.

P254 +_| H H H = Add a CJ instruction circuit

block
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5. INSTRUCTIONS FOR STRUCTURED PROGRAMS /MELSEC-A

= There is more than one check pattern to be checked.

H
P2t H H HHEx [ & [ 8 H
- HE

R i
: Circuit pattern to be checked : }@

> Delete pattern @) or pattern @

l i

i LEDA] CHK |

VT TTTTTTmmmm e 3

: Circuit pattern to be checked ! }@
H CHKEND

» More than six OUT F._: exist in a circuit pattern.

¢ A circuit pattern consists of more than 256 steps.

= An instruction or device that cannot be used exists in a circuit
pattern.

* An index register (Z, V) is used for each device in a circuit
pattern (if index qualification is executed). :

» The conditional contact designated prior to | LEDA | CHKEND |
is not LD, LDI, or NOP instruction, or more than one LD, LDI,
and NOP instructions exists. Only one contact or NOP instruc-
tion can be designated.

POINTS |

{1} CHK and CHKEND instructions cannot be written or
corrected when the PC CPU is in the RUN state.

(2) An operation error occurs if there is an NOP instruction
within a format determined by the CHK and CHKEND
instructions. Since the NOP instruction is not display-
ed with peripheral devices in the ladder mode, check
the NOP instruction with the list mode.
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6. DATA PROCESSING INSTRUCTIONS /MEL'SEC-A

6. DATA PROCESSING INSTRUCTIONS

Data processing instructions process data in units of bits to form
the required data. '

The following table summarizes the data processing instructions:

Classification Instruction Description Refer to
Name Page
Searching - DSER Searches the designated 32-bit data 6-2
32-bit data from the group of 32-bit data.
Swapping upper Swaps upper and lower 8 bits in 16-bit
and lower bytes SWAP |data. N 6-4
in 16-bit data
Dissolving data DIS lI:))iltsssolves data into units of designated 6-6
e Data is constructed by joining desig-
Unifying data UNI nated bits from several sets of data. 610
E b TEST The status of designated bit is read to 614
xtracting bits bi ice. 1
DTEST the bit device

The following instructions can be used for all types of PC CPUs for

data processing. Refer to the ACPU Programming Manual {com-

mon instructions) for details.

¢ 16-bit data search

¢ Bitcheck

. Decode/en_code
* 7-segment decode
* Bitset/reset

----------------------------

---------------- SER instruction
................ SUM instruction
DECO/ENCO instruction
......... SEG instruction
BSET/BRST instruction

+ Data dissociation/association --- DIS/UNI instruction

(dissolving/unifying)

The DIS and UNI instructions are used differently depending on
whether they are used as common instructions or dedicated

instructions.

6-1
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6. DATA PROCESSING INSTRUCTIONS '/MELSEC-A

6.1 32-bit Data Search------ DSER
Available Devices E|l B e =
Els|le|x| =8 | ER
Bit device Word ({16-bit) device Constant| Pointer |Level | g | © .§ g | OF | w=
XYMLSBFTCDWRAOA‘IZVKHPINE’E'” M9012{ M9011
& ojojololo

() o|o|o|o|0 23 O O

GE) OJ|0|0O|0]|0 o0

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Search command g LEDA----~Executed while ON
{ l[ {LEDA/LEDB| DSER }—{ LEDB-----Executed at Data to be set
leading edge
———————  LEDC | & H Device number where the
LEDC:-----Executed when @ data used as the keyword
——-——L LEDC [ @ }_' device number for search is stored.

is designated

p————— LEDC/SUB | & SUB-—-Executed when @ Head number of the de-

vices where the search is

LEDR constant is executed.

designated
@ The number of device
points to be searched.
Functions (1) Search is executed in the 32-bit data range. It is designated

with G3), beginning with the device number designated with
(2 using the 32-bit data designated with GD as the keyword.

(2) The result of the search is stored in accumulators A1 and A2.
The number of the data agreeing with the keyword is stored in
A1 and the position of the data which agreed first is stored in
AO0.

Search data position

1 I987654321 |
G + 1. (G

2123456789

6D +3), 1B+ 2 |.

Number of agreed data

M ——

Device number storing the
data that agreed first

ml[ 2 ]

2

£

2

23456785] 3 ®
& + 1, (ED (& +5, 6D+ 4

n|1-23455789| 1
(D +n+ 18D+ n)

1
|
|
|
|
|} Keyword data
i
1
I
H
|

=
|
!

(3) Processing does not occur if the number of points designated-
with &3 is "0” or a negative value.

6-2
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6. DATA PROCESSING INSTRUCTIONS _/MELSEC -A

Execution Conditions. The DSER instruction execution mode depends on whether it is
o designated with an LEDA or LEDB. If designated with a LEDA

instruction, it is executed every scan while the search command

stays ON. When designated with an LEDB instruction, it is

executed only once at the leading edge of the search command.

. END instruction Instruction lns:rucnon Instruction
execution | processing | execution execution execution
?tep 0 END | Step O END Slep o END Step [} END Step 0
‘ 1 1

Sequence program flow [

1 r

ON
OFF

Search command

[ f
I AR I
B R

DSER (used with LEDA)

S R N B 1)
i Hat

N P

DSER (used with LEDB)

Operation Errors An operation error will occur in the following cases and an error
flag (M9011) will be set.
o Error Code
Description
D9008 | D091

The search data storing range, designated with (82 and §3), exceeds the | o 504
range of the device designated with .

Program Example The program to search the 32-bit data is stored in W0 and W1, in
the range of DO to D9.
Bﬂ?a {LEDR DSER A

o {LEDC U888 H Keyword designation

- {LEDC DB
' K | { Search data designation
- {SUB 5 X
- {LEDR H

Data search is executed when X0 is turned ON. The number of the
data agreeing with the keyword is stored in the accumulator in A1
and the position where the data agreed with the keyword first is
stored in accumulator AQ.

Position D1  to DO Wi to WO
1| 379568477 k\lk 379568477 |
N 4gr, K

D3 to D2 e eyword data
2[ 106000032 j+—» _ Ao :

D5 to D4 . The first data agreement position
3] 587944561 je—

D7 t D6 Al

A
4 [ 379568477 Je——u — 2 ]

The number of the data agreeing
D9 to D8 o ‘with the keyword

5| 100396758 [e—»
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6. DATA PROCESSING INSTRUCTIONS /MELSECA

6.2 Swapping Upper and Lower Bytes of 16-bit Data------ SWAP
Available Devices szl > =
E|c|8|5 58| £E8
Bit device . _Word {16-bit) device Constant| Pointer | Level :;’ ; .§ -§ o | W
x|yim[oe]s]ele|t]c|p|w|[r|aofar|z]{v]klule][ 1 n]|ZE|5]|®]| [me012{mso11
® | : ololo|o|o 17 0] O

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Swap command

1} {LEDA/LEDB] SWAP |
— L Ex [ @ H
@ Data to be set

Device number for which
© upper and lower bytes are
swapped.

LEDA-«---+| Executed while ON
LEDB------ Executed at leading edge

Functions (1} Swaps the upper and lower 8 bits of the data in the device
designated with ®.

b15 to b8b7 to b0 bi5 to b8b7 to b0

Ol [ = | = = ]|

Execution Conditions The SWAP instruction execution mode depends on whether it is
~ designated with an LEDA or LEDB instruction. It is executed every

scan while the swap command stays ON if it is designated with an

LEDA instruction. When it is designated with an LEDB instruction,

it is executed only once at the leading edge of the swap command.

instruction END Instruction Inslrudtcn instruction
uecutmn processing | execution execution execution
?ﬁp 4 I END ! Step 0 [ END Slap | END Step ] I END sup

Sequence program flow |

oN
Search command OFF l

SWAP (used with LEDA)

[~ :I'""""
17 :l"""'"
.__f---l:,_---_.__-

SWAP (used with LEDB)

6-4
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This is the program to swap the upper and lower bytes of the
binary data in X20 to X2F and output them to Y30 to Y3F.

Program Example

b15 to b12b11 to b8 b7 to b4 b3 to

3

N,

H

N,

K9a3e PH
B&'_‘l'r ~—THOU 1234 D@
Xead _ '
s—iF LLEDE SHAF
- [LEDC D&
- {LEDR
F Kd
= —THOU DR Y860 H

Data setting

Outputting the data to display unit
after swap

po{ w | 2« [ 3 | a4 |
bis to bi12bil1 to b8 b7 to b4 b3 to boO
Do 3« | a4 | T2
6-5
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6. DATA PROCESSING INSTRUCTIONS / MELSEC'—A |

6.3 Data Dissolving:-----DIS
. Available Devices =§: % ;.: x gg Eg’
Bit device . Word (16-bit) device Constant| Pointer | Level E 3;.' g E oF | W
X{Y/MIL|S|B|F|[T|C|{D|W|[R|AOJA1|Z{V|K|H|P|I|N|S|Z M9012 | M9011
& ol fel ol o2 lC]
© olofjojolo 23 @) ®)
& ojo|ojofo

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Dissolving command

il

1 ON
|LEDA/LEDB| DIS LEDB-----Executed at
——————— LEDC | & | leading edge
————— enc | © H
P LEDC | @

{ LEDR l——

LEDA:------Executed while

Data to be set

&

Head number of the de-
vices that store the data to
be dissolved.

®

Head number of the de-
vices that- store the dis-
solved data.

&

Head number of the de-
vices that store the units
of data dissolving.

Functions (1) Each bit of the data stored in the devices following the device
number designated with G is dissolved into units of bits
designated with G2, and this data is stored in the devices
following the device designated with ©.

Designation of
dissolving bits
©2 &
@D +1 8
@D+ 2 &
: to :
@ -+ n 3
. 0 -«———1— Designation of end of setting
b15b14b13 to b6 b5 fo b0 i — . _b5 o 'bO
& | . © [T Tl
¥ Bits designated with @ . —
: @+ T[T T
I Bits designated with 62 + 1
b15 to bBb7 to bab3 to bO .
@+ N @+2) ;i
: Bits designated with §2) + 2
@+3] ]
Bits designated with §2 + 3
©@+a]iiifit
Bits designated with §2 + 4
b12tob10b3 o b0 b9
& +2| SRR R ®+s[ ]
3 Bits designated with G2 + 5
I

Bits designated with §2 + 6

@+6f
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(2) G2 can be designated in the range of 1 bit to 16 bits.

(3) The numbers stored in the devices beginning with the device

- designated with G2 to the device preceding the one where

"0" is stored are assumed to be the number of bits used for
dissolving.

Execution Conditions The DIS instruction execution mode depends on whether it is
designated with an LEDA or LEDB. If it is designated with an LEDA
instruction, it is executed in every scan while the dissolve
command stays ON. When designated with an LEDB instruction, it
is executed only once at the leading edge of the dissolve
command.

'on END Instmmon Instmctmn instruction Ins(rucmn
processing execullon execution execunon
Step ] END Slep END leﬂ END Suep a END Step ]

Sequence program ﬂow!

. ON
Dissolve command OFF |

"""'"ﬁﬁﬁ:

=

DIS (used with LEDA) [
i :
1 t
] I
DIS (used with LEDB) H r-l
Operation Errors An operation error will occur in the following cases and an error

flag (M9011) will be set.

D intio Error Code
escri

ption D9008 | D90S1
The use range of the device designated with @ and (D) exceeds the last
device number of each of the designated devices due to the designation 504 .
of the dissolving bit numbers with é@ 50
The dissolving bit number designation is outside the range of 1 to 16. 503

6-7
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Program Example

MELSECA]

This program dissolves the data stored in DO into 4 bits, 3 bits, and
6 bits from the lowest bit and stores the bits after dissolving in D10

_to D12.
#9836 P K
a— LHOU 4 p2a
PK
S LHOV - 3 p21
FE
L —LHOU & p22
PK
- oy 4 023
- —{LEDR DIS
- [LEDC D@
- LLEDC D1
- LLEDC D28
R 1 EDR

b12  to b7 b6tob4 b3 to b0

[1i1:0i1]oi1i1i0]0i0i1i1]1i1i0l0| DO

3
X
3
H
3
X
3
3

R,

Designation of 4 bits
Designation of 3 bits
Designation of & bits

Designation of end of “setting

b3 to b0

oioioiofoioioiofoioioiof1i1i0i0] D10

All 0s
bZAtovbO

§o§o§o|o§oéoio[-oﬁoioio[oio§1§1| D11

All 0s
b5 to b0

4 bits
3 bits _]LO
6 bits |

Y
ignore the bit data in this portion.

loioioiofoioioiofoioi1i0[1i1i0i0] D12

All 0s

6-8
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6. DATA PROCESSING INSTRUCTIONS MELSEC-A

This program dissolves the data stored in DO and D1 into 9 bits, 10
bits, and 8 bits from the lowest bit and stores the bits after
dissolving in D10 to D12.

Blﬂl?se : EHGUF l'-': b28 3 Designation of 9 bits
-+ .EHD'-)P li:B bZl Designation of 10 bits
o - [HEIUP lé paz Designation of 8 bits
= EH[I‘JP E D23 Designation of ;ld of setting

B TLEDA DIS

= [LEDC D1w

- {LEDC D28

H
3
X
X
L —CLEDC DB
X
i
3

= : LLEDR

B0 to  b3b2tob0 b5 _ to b6 _ to - bO
o1 [1ioi1i1]oi1iniofoioi1if1i0i1i0] [1i0i1ir]1i0i0tof1i0ii0f0i1ii1] o

o bit : B8 —£
——=010 {0;0i0;0]oi0i0io]1i0i170]0i1i1i1]
e
3 bits 7 bits All s
10 bits b7 to b0
1] H H H H H H H H H H H H
011 [0j0i0i0]oioioi0f1i1i0i0]0i1i1i1]
All 0s -
8 bits o] to b0
i T T . Tt HPRPNH
»012 [0i0ioio[oi0ioi1]oi1i0i1]1i1i0}0f
v : =
Ignore the bit data in this portion. All Os
6-9
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6.4 Unifying Data------ UNI
Available Devices £l & > .
EiZ|8| x| 58| E®
Bit device Word (16-bit) device Constant| Pointer |Level | § H 2 -§ O | ws
XYMLSBFTCDWRAOMZVKHPINg"gm M9012 | M9011
@' Ol0]0|0|0 ‘
® o|oloflo|o 23| (O o
@ Ol010}0 |0
*1: The number of steps varies with devices Qsed. Refer to Section 3.2 for details.
Unifying command LEDA------Executed while
T T " ON Data to be set
it ILEDA/LEDB]| UNI I g,
LEDB Executed at .
leadi Head number of the de-
———— LEDC_ | & eading edge (81| vices that store the data to
@ be unified.
LEDC _
@ Head number of the de-
——— LEDC vices that store the uni-
ED l &€ fied data.
LEDR Head number of the de-
@ vices that store the units
of data being unified.
Functions (1) Each bit of the data stored in the devices following the device

number, designated with GV, is unified in units of bits,
designated with 62, and stored in the devices following the
device, designated with ©.

Designation of

lD_

o bGBS

unifying bits
&2 6
&+ 1 -8
&+ 2 6
H o
’ @ +n 3
0 «———1—Designation of the end of the setting
b5 to b0 b15b14b13
® [ [ [ [ ‘] ® [ii
= Bits designated with 52
b7____to b0 .
@+ [ [ [ ] 7] o
- Bits designated with 62 + 1
b5 _to b0
@ +2] ] [0
) > Bits designated with §2) + 2
b3 to b0
1 | R

Bits designated with @ +3

b7 _.tD_ __bo
@+a | [T ] .
L Bits designated with §2 + 4
2 EENEEEI — ___b12wob10
@+s[ 11 T [ 7] , @+2[ 11 [T
L Bits designated with &2 + 5 =
e T b2tobo
@+e[ [T TiTI]

Bits designated with 82 + 6

'6-10
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6. DATA PROCESSING INSTRUCTIONS MELSECA

{2) G2 can be designated in the range of 1 to 16 bits.

(3) The numbers stored in the devices beginning with the device .
designated with G2 to the device preceding the one where
"0" is stored are assumed to be the number of bits used for

'unlfylng

Execution Conditions The UNI instruction execution mode depends on whether it is
designated with an LEDA or LEDB. If it is designated with a LEDA
instruction, it is executed in every scan while the unify command
stays ON. When it is designated with an LEDB instruction, it is
executed only once at the leading edge of the unify command.

Instruction] END instruction Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
1 -~ 1 § [ [N ] 1 ] L

Sequence program flow -

1 T L] L] L] L)

ON
OFF

Unify command

I——i

-UNI (used with LEDA)

I

1]

1

1
UNI {used with LEDB) 1

Operation Errors An operation error will occur in the foIIowingj cases and an error
flag (M9011) will be set.

Descricti Error Code
ion

Pt . D9008 | D9091

The use range of the device designated with (1) and (D) exceeds the last

device number of each of the designated devices due to designating the 504

dissolving bit numbers with (§2). 50

The dissolving bit number designation is outside the range of 1 to 16. 503
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6. DATA PROCESSING INSTRUCTIONS / MELSECA

Program Example

This program unifies the lower 4 bits of the data stored in D10, the

lower 3 bits of the data stored in D11, and the iower 6 bits of the
data stored in D12 and stores the unified data in DO.

P K

THOY 4 B26 3}
P K

HoY 3 D21 3
PEK .

—HOU 6 022 3
P K

THOY 8 D23 3}

[LEDR UKI 3

{LEDC Dig X

LLEDC D8

[LEDC D26 3

p1o foioioi1]oititiofoiririof1i1 000

Designation of 4 bits
Designation of 3 bits
Designation of 6 bits

Designation of end of setting

o1 Joitieit]1iririo1i0i0i0f1i1i001]

]

;12 foioi1i1[1i0i1i1foioiio]ri1i0i0]

— ]

v

Ignore the bit data in this portion

6-12

LLEDR N

b3_to bo
y 4 bits

Ib2'to'b0
T 3 bits

to b0
- 6 bits

Y \ ]

loioioi1]oi1i1iofoi1i0i1]1i1i0i0]

———
All Os

b12 to b7b6tob4b3 to b0
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6. DATA PROCESSING INSTRUCTIONS / MELSEC-A

This program unifies the lower 9 bits of the data stored in D10, the
lower 10 bits of the data stored in D11, and the lower 8 bits of the
data stored in D12 and stores the unified data in DO.

Bwﬂajs EHOUP l‘.’(l D28 1} Designation of 8 bits

—~ [HBUP l1<B 21 K Designation of 10 bits

- £HUUP 5 D22 } Designation of 8 bits

~ CHBUP g D23 Designation of end of setting

= TLEDR UNI

- {LEDC D@

- ' LLEDC D28

H
3
- : : {LEDC D18
3
A
X

- LLEBR

. i b8r to b0
profoi1ioi01i1iriof1i0i1i0foiri1in]
‘ ; . 9 bits
bS. __to ..‘bo
p1fiieirir]oitioirfoitioi|1i1i0i0]
I es— i 10 bits
' b7 10 b0 . .
piz[1i1i1i0]1i1i0i0[1i1:0i00iniri] 3 bts L bits
| ; 8 bits
] v { ¥ Y
v p1foioioiofoi1i1iofoioiti1]1i0i1io]  opo[1iei1i1[1inioinf1i0i1i0]0ininin
Ignore the bit data in this portion ~———b10 _ to _ b3b2tob0 bi5  to  bobs to B0
All 0s
6-13
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L

6.5 Bit Extraction---TEST, DTEST
Available Devices g % 3| EE’ gg’
Bit geﬁce Word (16-bit) device Constant| Pointer | Level E é 3 E oF | WE
x{y(m|rL|s|B{F|T|c|D|W|R|AojAt|Z|V|k|r]|P|1|N|S|=Z M2012 | M9011
& ’ o|olo|o]o
& CJjo|01010 (O} [OX I B 23 O O
© OCl|O|0}10|0 1

: Indicates the instruction symbol.

. X TEST, DTEST
Bit extlralctlon command, LEDA------Executed while ON
i} {LEDA/LEDB| [ZZ1 | LEDB---Executed at Data to be set’
leading edge -
— LEDC | €@ Device number of the de-
LEDC------Device number @ vice that stores the bit

——— LEDC/SUB | 6 I designated data to be extracted.

) SUB------ t i
LLEDC [®)) Constant designated & Position of the bit data to
be extracted.
LEDR ] . Bit device number of the

@ device that stores the bit
data extracted.

Functions
(1) The bit data at the position designated with G2 in the word
device designated with G is extracted and written to the bit
device designated with ©.

(2) The bit device designated with © is turned OFF when the-
corresponding bit is "0”. It is turned ON when "1".

(3) With &2 bit position (0 to 15) in word data is designated.
&2 bit

:15:pp12b11 to b8b7 to b4b3 to bO ®

@[] IJI/I i |

(1) The bit data at the position designated with G2) in the 2-word
device, designated with GD and &1 +1 is extracted and .
written to the bit device designated with @.

(2) The bit device designated with @ is turned OFF when the
corresponding bit is 0", It is turned ON when “1".

(3)’ With G2, the bit position (0 to 31) in 2-word data is designated.
(&2 bit

b31 to b28b27 to b24b23 to b20b19 to b16 .b15 to b12b11 to b8b7 to b4b3 to b0

LTl ZL e

@‘_d_{
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6. DATA PROCESSING INSTRUCTIONS /MELSEC-A

Execution Conditions ke TEST and DTEST instruction execution mode depends on
whether it is designated with an LEDA or LEDB. If they are
designated with an LEDA instruction, they are executed every scan
while the bit extraction command stays ON. When they are
designated with an LEDB instruction, they are executed only once
at the leading edge of the bit extraction command.

. Instruction| END Instruction Instruction Instruction Instruction
sroesng
Step 0 END | Step 0 END Step 0 END Step 0 END Step 0
1 3 1 - I L ] L ] L
L 1 i | o |
T M r M L] L] v 1 T v 1 L

Sequence program flow

] ' ] I 1 T
ON T T ! T 1
Bit extraction command OFF l : : l | l : . : L
1 1 ] 1 1
] ] ] 1 1
TEST ' ' i ! ' '
" DTEST {used with LEDA) !—‘ !_| : : !—l ! |
1 H ) 1 '
1 t 1 1 !
. t t 1 . ] 1
" TEST . I-—I t ! '
DTEST {used with LEDB) : 1 ) I_I !
Operation Errors An operation error will occur in the following cases and an error
flag (M9011) will be set.
Descrinti Error Code
cription
Pt D39008 | D909
‘When executing a TEST instruction, the bit position designation using
is outside the range of 0O to 15. 50 503
When executing a DTEST instruction, the bit position designation using i
is outside the range of 0 to 15.
Program Example

This program turns MO ON/OFF according to the status of bit 10 of
word data stored in DO.

xons
BL—I: CLEDA TEST

- {LEDC D@

- {LEDC M8 3 ON/OFF device designation

3
H
K
- {50R 18 H Bit position designation
3
N

b15__to bi0tobBB7 1o b0
po [1i0i1:1]oioi1i1foi1irio|1i0i1in]
A

MO is tumed OFF because bit 10 is "0

b15 __ to b10.to.b8b7. ___t _bO
oo {oioitiofoi1i1i1]{1i0i1i0{0i0i0i1]
. el S ,
L - MO is turned ON because bit 10 is “1”
6-15 -
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6. DATA PROCESSING INSTRUCTIONS /MELSECA

This program turns Y40 ON/OFF according to the status of bit 19 of
the 2-word data stored in W0 and W1.

Leh T
El—l;‘ {LEDH DTEST 3
- —{LEDL  U@BE H
= . ——{5li8 17 T Bit position designation

- {LEBC #8488 3 ON/OFF device designation
— —LEDR
w1 W0
b31 to b24b23 to b19tob16b15 to - b8b7 to b0

[1i0i1i1]oioitiof1ioi1i1[oininio]1i0i1i1]oi1i1i1]oi1i1i1]0i1i1 0]
O———

I—-—-——-—>Y40 is turned OFF because bit 19 is “0”

w1 wo
b31 _ _to  b24b23 to b19tobl6b1S __to __ bBb7 __ to bo !

<=

loi1i1iof1irioinf1itioia[1i0ini1{1i0i1i0][1i1i0i0]0i0i1i0]1i1i011]

L———————-—Y40 is turned ON because bit 19 is "1”
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7. INPUT/OUTPUT PROCESSING INSTRUCTIONS

Input/output instructions are used to change the output status or
enter a numeric character-string from an external device.

The following table summarizes input/output instructions:

Instruction Refer to
Classificati ipti
assification s ol Description Page
Reverses output i Reverses the ON/OFF status of a bit
. FF . : 7-2
status {flip-flop) device. .
Enters data usin Converts the ASCll code (30« to 39k,
" number keys 9 KEY 414 to 4Fu) entered from eight points 7-4
4 of input (X) into hexadecimal data.
7-1
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7.1 Reversing Output (Flip-flop)------ FF
— Available Devices _g E__. . §= :-65’
Bit device Word (16-bit) device Constant| Pointer |Level | & '; 2|3 6 |u&
= 3l E
XYMLSBFTCDWRAOMZVKHPIN.E".'Em MS012|M9011
® o|ojolo|o] ' 17{ |O o

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Flip-flop instruction
| - tebB [ FF |+

—— [ Ttenc | ® M
ri-_'-—EE._Fl—_I'— . Data to be set

Device number for which
@ flip-flop control is ex-
ecuted.

{1) Reverses the output status of the device, designated by ®), at
the leading edge of the flip-flop instruction.. '

Flip-flop command OFF
® on:j 2 E

(2) The ON/OFF status of the device, designated by ), stays as it
is until the leading edge of the next fiip-flop command.

Functions

The FF instruction is executed for one scan at the leading edge of
the flip-flop command.

END Instruction Instruction Instrl.u:tnon
execution | processing | execution execution execution
s END shp 0 END s“p 0 END s!lﬁ ) END sllp

Sequence program flow l

Execution Conditions

]

. ON T
Flip-flop command OFF [ '
i

]

FF B

;_:Ej

7-2
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7. INPUT/OUTPUT PROCESSING INSTRUCTIONS

Program Example This program reverses the output status of M10.
Xaag |
a—t TLEDE FF
TLERC H1&
~[LEDR

The output status of M10 is reversed when X0 is turned ON.

o o 1] I B 1

W e | L1 |
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7. INPUT/QUTPUT PROCESSING INSTRUCTIONS /ME[_SEC'A.

7.2 Entering Data from Number Keys------KEY
Available Devices 5 ’% - Z.a 5.
ElZ|eo| x| & =
Bit device Word (16-bit) device - |Constant| Pointer |1l | 2 | 5 [ 8| §| O | 9F
x|[v[ml{L]s[e[r[T]clolw|r|aolatfz|v|k|u]p|1|n]|Z]|E]|®| |moo12|me011
® |o
@ |00l 0|0 26 o o
olojo|olo
® ClO0J0O|0|0
*1: The number of steps varies with devices used. Refer.to Section 3.2 for details.
Data to be set
Input command ) .
Head device number of
——l I——L LEDA | KEY | (® | input (X) for numeric data
L I 1eoc | ® M ey
Th b f digits of
po————o!  LEDC | @ © |input data, oo O
————  LEDC | € J— Head number of the de-
vices where input numer-
—— LEDC | & - ic data are stored.
I I__ The bit device number
LEDR that is'tum:cli ON at the
completion of data input.
Functions (1) The ASCII data input to 8 points of input (X), designated by ®),

is converted into hexadecimal and stored in the devices
beginning with the device designated by @Y.

When the designated number of digits is input or when the
ODH code is input, the input processing terminates and the bit
device designated by is turned ON.

@ | Designation of input .digitsl Input module

b15 to b12 b11 to b8 b7 to b4 b3 to b0
Input number of digits
@+1 I5th digit|6th digit|7th digit|8th digit <:|
+2 1st digit|2nd digit|3rd digit|4th digit

A

2220TLT%0
T1IT1T1T:

N -

“0” (304) to “9" (39n)
“A” {41n) to “F” (46w}

Strobe signal
Example:
DO 5 Input madul
1
LI i
1
4 ! X10 @ First input value
X11 @
D10 5 J X12 @
X13 @ “ 1 3 5 6 9 "
DIt} 3 S R S IG Xi & (31w) (33w} (35u) (37w) (39W)
D12 On Ou On n X16 @
X17 @« .
X18 @ Strobe signal
7-4
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7. INPUT/OUTPUT PROCESSING INSTRUCTIONS MELSEC—A

{2} The ASCII code of the entered number is input to 8 points of
input (X) designated by ®.
ASCIl code range: 30« (0) to 39 (9), 41 (A) to 46. (F)

(34) {1u)
b? to bab3 to b0
“17 (311) = |0i0i1i1|0i0i0i1

input module

(3) When the strobe signal of "® -+ 8” is turned ON after the

ASCIl code is input to ® to © + 7, the entered number is input
to the PC CPU.
The strobe signal should remain ON/OFF for more than one
scan of a sequence program. If the ON/OFF status does not
remain for one scan or longer, the entered data cannot be
input correctly.

Input command (conditional
contact for KEY instruction I

execution) ON for one scan OFF for one scan
or longer or longer

Strobe signal (®) + 8) __| l ] {

ASCIl code input
Bt®+7 (3w X 32n X33 X 3 X_

1 | l |

inputting Inputting Inputting {nputting
wqn wge ngn nge

The input command {conditional contact for executing the KEY
instruction) should remain ON until the input of the designated
number of digits is completed. The KEY instruction cannot be
executed if the input condition is turned OFF.

(4) When the data is stored in the devices designated by @D, the
number of input digits is stored in ®1 and the data is stored in

+ 1 and + 2 after converting the ASCII code into
binary data.

Input command
{conditional contact for theJ
execution of KEY instruc-
tion)

Strobe signal (@ + 8 _11 L5 1 IilL lll N 1

BTH OoCCECECE X

2 3| 4 5

|
oioi1:3|C>loi1isis|Colisisiz|[Dlaisizis
0|

oioioio] [oioioio| Joioioio] [oioio

-
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7. INPUT/OUTPUT PROCESSING INSTRUCTIONS - /MELSEC -A

The designated
number of
digits has
been input

0D« cade is input

N/

(5) The number of -input digits designated for (@ should range of
from 1 to 8.

(6) Input entry is terminated when the input of the number of
digits designated by @ is completed or when the 0D. code is
input. The bit device designated by is turned ON at this
timing.

To input the numeric data again, clear the number of digits
stored in @D and the input data, and turn OFF the bit device
designated by with a user program.

Example: @ =
( Input command _[
Strobe signal I I
> +8
»(‘&Cll ;o'k®inri:t7) { 3w X 4z 354 374 39H
1 2 ET 5
@D + 1oioioi1|T>oio 1iB|C >0l iBis|C|1iBIs 7[> BT 7 8] -
@D + 2Joioioio] foioioio] Joioioio] Jooioio] [oioioi1]
Processing completion Q .
@2
Input command _J
Strobe signal 1 l
e +8
%c)“ © gTﬂ ¢ 31" 42" 1 A OT" -
1 2| 3 _ 4
+ 1 Joioioiaf[>oioi 1B ol 1iBis[T ol 1iBis
®D + 2 |oioicio] - Joioioio] [oioioio] [oioioio

—

Processing completion

\ @)

Execution Conditions

The KEY instruction is executed during every scan while the input
command remains ON as iliustrated below.

| Instruction l END Instruction lnstrumn nmwnn
execution pmng execution exeqmon execution
Step 0 END ! Step 0 END Sﬁep END Step ] END Step 0 .
L o ] 1 1 'l
Sequence program flow | | ! 11—
ON
Input command OFF l L

'_ 'ffﬁ
c
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7. INPUT/OUTPUT PROCESSING INSTRUCTIONS /MELSEC -A

Operation Error An operation error will occur in the following cases and an error
flag (M9011) will be set.

. Error Code
.Description
D9008 | D9091
The device designated by @ is not an input (X). : 50 502
The number of digits designated for @ is outside the range of 1 to 8. 503
Program Example This program reads data of up to five digits from the ten keys
connected to X20 to X28 and stores the read data at DO
Xees NO
BI——IF # —LSET M8
P K K
= . ————LFNOV @ be 3 3} Clearing previously input data
Ne ) P K
12—t —{HOU 5 D18 ¥ Setting the number of input digits
- LLEDA KEY X
— LLEDC X820 1} Designating X20 to X28
- : {LEDC D18 JH Setting the number of input digits
| CLEDE D8 3 Desi.gnating_ the head of the data
storing devices
- {LEDC M18 1 Turning ON the -device at the
completion of data input
- —LLEDR
44 ma {RST ME&
- fRST  H18 H Resetting the data input comple-
tion flag
input module
[ X20 O
X21 O
“A-2}-E-E-E" X22 'e)
: X23 0O Do 5
X24 0 > D1]24i34i44:6m
X25 O D2 0H50H§0H?1H
X266 ¥ O
1 X27 O
(Strobe signal) ——» X28 O
Ten-key pad

7-7
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8. 'REAL' NUMBER PROCESSING INS'fRUCTIONS 4 MEL-SECA

8. REAL NUMBER PROCESSING INSTRUCTIONS

Real number processing instructions are used to execute PC CPU
operations that contain real numbers. ’

There are. two types of real number processing instructions:

* BCD real number processing
* Floating-point real number processing

8.1 BCD Real Number Processing Instructions
BCD real number processing instructions process real numbers by
" first dividing the real number into an integer and a decimal; each

part is processed in BCD.

BCD real number processing instructions can handle values from
0.0001 to 9999.9999.

BCD real number processing instructions are summarized in the
following table:

- - Instruction e gr Refer to
Classification Symbol Description Page
Square root BSQR Calculates the square root of the 82

operation BDSQR designated value
. Calculates the sine of the desig-
SIN operation BSIN nated angle. 85
. Calculates the cosine of the desig-
COS operation BCOS nated angle. 8-8 -
. Calculates the tangent of the desig- | |,
TAN operation _ BTAN nated angle. '8-11
-1 . Calculates the arc sine of the desig- _
SIN™" operation BASIN nated value to obtain an angle. 8-14
Calculates the arc cosine of the
} COS™" operation | - BACOS designated- value to obtain an| 8-16
angle.
Calculates the arc tangent of the
TAN™? operation BATAN designated value to obtain an| B8-18
angle.
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8. REAL NUMBER PROCESSING INSTRUCTIONS '/MELSEC-A.

8.1.1 BCD 4-digit/8-digit square root operation------BSQR, BDSQR
Available Devices £|l&g = =
2185|5828
Bit device Word (16-bit) device Constant| Painter | Lave! :; s _§ -§ ox |us
xlylmloL|s|ele|T{c|{p|{wlr|aclat|z{vix|{u]r] 1| n|[B|E|%|" |mso12|mso11
Oj0j0|0|0 OO0
®© , %l 1o o)
© | | |olojolo]o

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
*2: When DXNR is used for (S) with the BDSQR, the number of steps is 26.

Square root
operation command

LEDA---Executed while ON .

] L

[LEDA/LEDB] BSGR H

LEDB---Executed at leading edge

LEDC:--Device number designated

— [TEDC/SUB [ ®

SUB---Constant designated

‘ { teoc | @:— . ® Data for which square
root operation is executed
LEDR Head number of the de-
@ vices where the results of
BDSQOR | the operation are stored.
Square root
&
operation command LEDA-Executed while ON
11 {LEDA/LEDB lBDSGRI'_ LEDB---Executed at leading edge  *To use DXNR, state as

LEDC---Device number designated  indicated below.

———{LEDC/DXNA]_ ©

DXNR---Constant designated

| buNR | © | (Dummy) |

LEDC

[ ©®

I

All devices exéept for
input (X) can be desig-

]I LEDR |-—

nated.

Functions

(1) The square root of the value designated by ® is calculated and
the result stored in the word devices designated by ©.

© ©+1
\/@- = |Integer| . | Decimal|

(2) A value of up to 4 digits (0 to 9999) can be designated in BCD
with ©.

(3) The operation result is stored in ® and {(©+1) in BCD.
(0.0000 to 9999.9999) :

(4) Since the result-is rounded off to four decimal places, it will be
accurate to .0001.

8-2
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8. REAL NUMBER PROCESSING INSTRUCTIONS .MELSEC-A_

BDSQR
(1) The square root of the value designated by ® and ®+1is
calculated and the result is stored in the word devices

designated by ©.

©®) @+
[ ®+1 H @ J = ]Integerl . Lpecimal|

2-word data

v

(2) A value of up to 8 digits (0 to 99999999) can be designated in
BCD with ®, @+1.

(3) The operation result is stored in ® and ©®-+1 in BCD.
(0.0000 to 9999.9999)

(4) Since the result is rounded off to four decimal places, it will be
accurate to .0001.

Execution Conditions The BSQR and BDSQR instruction execution mode depends on
whether it is designated with an LEDA or LEDB instruction. It is
executed every scan while the square root operation command
stays ON if it is designated with an LEDA instruction. When it is
designated with an LEDB instruction, it is executed only once at
the leading edge of the square root operation command.

Instruction]| END lnstrutmon Instmmon Inslructlon
execution | processing |_execution exeamon execunon execullnn
Step 0 END sleﬂ 0 END slep 0 END Step [} END Snep
1

Sequence program flow E

. ON
Square root calculation command OFF I

—

BSQR

17 il

BDSQR {With LEDA)
BSQR
BDSQR ‘With LEDB)
Operation Errors An operation error will occur in the following cases and an error

flag (M9011) will be set.

S Error Code
Description
D9008 | D091
The data designated by @ or by (§) and @+1 is not BCD. 50 503

8-3
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Program Example

This program calculates the square root of 1325 (decimal) and
outputs the integer part of the operation result to Y5F to Y50 in
4-digit BCD and the decimal part of the operation result to Y4F to
Y40 in 4-digit BCD.

‘ H9R34 H | Setting the data for which the
F fuoy 132 - .

e - HoU 1323 be square root is calculated (D)
- {LEDA RSER Ht

i : LLEDC DB 3
. Square root calculation (@)

= : {LEDC P1 X

- TLEDR
Ed Outputting integer part of the op-
o MGt
o o1 Y858 3 eration result to display unit {3)
K4 Outputting decimal f the op-
. - 3 H part of the op
tHoY D2 ¥848 3 eration result to display unit (@)
, Do D1 o Y5F to Y50
@ @ BSQR operation 3 Move
13254 113|2]5 0]1013}6 0[(03}6] Integer
: - | MOV - -BSQR MOV
BCD value - BCD value BCD value
D2 Y4F to Y40
= . . M
1325 = 3564005 - alol|o]|s © Move 40|05 | Decimal
MOV
BCD value BCD value
BDSQR
This program calculates the square root of 74625813 (decimal) and
outputs the integer part of the operation result to Y5F to Y50 in
4-digit BCD and the decimal part of the operation result to Y4F to
Y40 in 4-digit BCD.
| K936 U ) Setting the data for which
i - fOHDY 74625213 pE XA square root is calculated (D)
+ CLEDR BDSOR 3
- - LLEPC -8
_ : Square root calculation {2)
- ' LLEDE B2 3
o {LEOR 3}
- . Kd Outputting integer part of the op-
—LHov bz Y858} oration resuit to display unit {3)
A __fHoy 03 Se4p 3| Outputting decimal part of the op-
eration result to display unit (@)
D1 DO ®@ D2 Y5F to Y50
: @ | BSQR operation. @ Move
, 74625813 ——————————p1 71416} 2 5|8|1|3 8|16]3|8 8|6|3]8| Integer
' DMOV | -_BDSO.R MOV
BCD value - BCD value BCD value BCD value
D3 Y4F to Y40
74625813 = B638.6233 -+ | 62]a]s -2 eT,]3]s] pecimel
MOV
BCD value BCD value
8-4

1B (NA) 66251-A



1B (NA) 66251-A



S
2
m
0

8. REAL NUMBER PROCESSING INSTRUCTIONS

8.1.2 Sine operation----- BSIN
Available Devices sla > |5
BlE|8| x| ED £e
Bit device Word {16-bit) device Constant| Pointer | Level ; By o | W<
: < =R
XYMLSBFTCDWRAOA‘!ZV'KHPIN:’*E‘m M9012 | M9011
® . ojofololo olo ~ '
- 20 O O
®) O|0J010|0
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Sine operation
command | LEDA-Ex ted while ON
11 'y ---Executed while
b |LEDA/LEDB| BSIN LEDB---Executed at leading edge
LEDC---Device number designated
LEDC/SUB ® SUB --- Constant Data to be set
designated i
—-——-.[ LEDC . Data for which sine opera-
I @_ @ tion is executed
} LEDR l—- Head number of the de-
' @ vices where the operation
result is stored.
Functions ' (1) Calculates the sine value of the angle designated by ® and

stores the sign of the operation result to the word device
designated by © and the operation result to the word devices
designated by ®-+1 and @+2.

® @+ 0+
sin ® = llnteger| . ]Decima||

(2) A value in the range of 0 to 360° (units: degrees) can be
designated for ®in BCD.

(3) The value to be stored in @:
0 covereeer : When the operation result is positive.
T oereeeeees When the operation result is negative.

(4) The operation resuit stored in ®+1 and ©®+2 is BCD in the
range of —1.000 to 1 000

(5) The result is rounded off to four decimal places.

-85
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Execution Conditions The BSIN instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the SIN operation command stays ON if it is designated
with an LEDA instruction. When it is designated with an LEDB
instruction, it is executed only once at the leading edge of the SIN
operation command.

Instruction END Insts Instruction lnstrul:‘non instruction
execution | processing exeeutm execution execution
Step 0 eno | Step © END Step END Slep ° END Step 0
L 1] 1 &

Sequence program flow F . It - —F -
on ] : : :
Sine operation command OFF I E E I ‘ I E E L
. ! 1 ] t 1
t 1 1 t 1
1 1 : t 1
BSIN (with LEDA) | [ ! | | ] L
1 1 .- 1
: i | ' i :
1 1 1 ] 1
, H : : 3 :
BSIN (with LEDB) ! 2 !
Operation Errors An operation error will occur in the following cases and an error
flag (M9011) will be set.
. Error Cade
Description
D9008 | D091
The data designated by () is not BCD. 50 503
The data designated by @ is not in the range of 0 to 360.

8-6
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Program Example

This program calculates sine value of the data designated to X2F
to X20 in 4-digit BCD outputs the integer part of the operation
result to Y53 to Y50 in 1-digit BCD and the decimal part of the
operation result to Y4F to Y40 in 4-digit BCD.

K9836 .
GL—H : THOV

-~ ——————{B/ D8

Setting the data for which the

E

A sine value is calculated (D)

H Processing so that the input
63ee D18 X angle will fall within the range

of 0 to 360. (D)
- LLEDR BSIN. H

- {LEDC DIl X
Sine value calculation (®)

- {LEDL D28 X

B ' {LEDR H

_ Outputting integer part of the op-
eration result to display unit (@)
Outputting decimal part of the op-
eration result to display unit (8)
Qutputting the sign of the opera-
tion result in ON/OFF status (®)

K1
- {HOY D21 Y858

- K4
. [HOU D22 Vede N

—

45+-{=  D2#

Y868

o

For a value greater than 360° (degrees), the value is converted to a
value in the range of 0 to 360° to calculate sine using the following
formula:

Sin X = Sin (360n + X)

* Sin 590" = —0.7660--

X2F to X20 DO ® D10
@ Move B/ operation
0j5]9i)0 0{5(9]|0 —0001Qt_
-MOV -m uotient
BCD value BCD value BCD value
590 <+ 360 = 1 ---- 230
D11 ©) D20
BSIN operation ®
0f({2131}0 ojojo|1p———>rY6E0 ON
outT
BCD value BCD value
Remainder ’ '
sin 230° = —0.7660 ------
D21 X53 to X50
Move
oo [o[o]teert)
BCD value : BCD value
D22 X4F to X40
Move
> 7]|6]6}|0 ® 716|610
- -MOV
BCD value - BCD value
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8.1.3 Cosine operation--+-+ BCOS
Available Devices 51 & -
HEEIME TR
Bit device Word (16-bit) device Constant | Pointer level | §| o [ 5| 5| OF | Wi
‘ =€ £
-xYMLsarTcnwnAomzvxnplN's”é‘” MS012 | M9011
-® o|ojolo}o olo ‘
. |20 O O
© o|olo|o|o ,

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Cosine operation

command LEDA-Executed while ON
|1 T ---cXecutea while
1T {LEDA/LEDB| BCOS [ ¢pp..Executed at leading edge

LEDC---Device number

—— LEDC/SUB | @_ designated Data to be set

SUB. ~Constant designated Data for which cosine op-
{ LEDC | ©:}— @ eration is executed
Head number of the de-
LEDR @ vices where the operation
result is stored.

Functions (1) Calculates cosine value of the angle designated by ® and
stores the sign of the operation result to the word device
designated by @ and the operation result to the word devices

designated by ®+1 and ®+2.

©® O+ ®©+2
cos (§ = [Sign| |Integer] . | Decimal |

{(2) A value in the range of 0 to 360 (units: degrees) can be
designated for © in BCD. :

(3) The value to be stored in ©@:
Q --------- When the operation result is positive.
T oeeeenene When the operation result is negative.

(4) The operation result to be stored in @1 and ©®+2 is BCD in
the range of —1.000 to 1.000.

(5) The result is rounded off to four decimal places.

8-8
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Execution Conditions The BCOS instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the COS operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the COS operation command.

] e, [ ey e et
. Step 0 END ! Step 0 END Step [} END Slep 0 END Step [}
L
Sequence program flow ! —F .'_} i
oN i ‘ ! H {
Cosine operation command OFF IT: E I : I § ; L
1
i ' : i !
! 1 : 1 t
BCOS {with LEDA) rl : ﬂ : n II L
i i : i |
1 1 1 : ! [}
' ' : ' :
]
BCOS (with LEDB) M ! . _ 1 '
Operation Errors An operation error will occur in the following cases and an error
flag (M9011) will be set.
Description Error Code
Pt D9008 | D091
The data designated by () is not BCD. . 50 503
The data designated by @ is not in the range of 0 to 360.
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Program Example

This program calculates the cosine value of the data designated to
X2F to X20 in 4-digit BCD and outputs the integer part of the
operation result to Y53 to Y50 in 1-digit BCD and the decimal part
of the operation result to Y4F to Y40 in 4-digit BCD.

If the operation result is negative, Y60 is turned ON.

H9836 - X4 Setting the data for which
BL—I' THOV A@2¢ DB 3 cosine value is calculated (@)
H Processing so that input angle
= P————-y_B8/ .
B/ .08 368 D18 will fall within the range of 0 to
- LLEDA BCOS 3 | 360~ @
- {LEDC Di1 3
Cosine value calculation {3)
- CLEDC D026 3
- LLEDR 3} | Outputting integer part of the
Ki operation result to display unit
= {NOY D21 Y838 H (@)
Kd Outputting decimal part of the
- {H0Y D22 Y848 ) operation result to display unit
K ®)
49= D28 ) = Y868 21 Outputting the sign of the op-

eration result in ON/OFF status

@®

For a value GREATER than 360° (degrees), the value is converted to
a value in the range of 0 to 360° to calculate the cosine with the
following formula:

Cos X = Cos (360n+X)

* Cos 430" = 0.3420-----

X2F to X20 Do ® D10
® Move | B/ operation
0|4]|3]0 0]4{3]0 v0001Q
- -MOV -lm uotient
BCD value BCD value BCD vaiue
430 - 360 == ] ceaces 70
D11 ©)] D20
BCOS operation ®
0(0}7}0 olojo}o0 }—————> Y60 OFF
[BCos] [OUT]
BCD value BCD value
Remainder
cos 70° = + 0.3420 ------ . D21 X53 to X50
. @ Move
—»10|0|0]|O
-MOV
BCD value BCD value
D22 X4F to X40
® Move .
— 314210 » 3]4}12]|0
-MOV
BCD value BCD value
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8.1.4 Tangent operation------ BTAN
Available Devices E| 8 b 5
§, Zle|x! 88 =§’
8it device Word .(16-bit) device . |Constant| Pointer { Level | 5 E _§ g|OoF |w=
£ £
XYMLSBFTCDWRAOA1ZVKHPINisuzgm M9012| M9011
- ® ) oj0|0oj0o|0 v OO
20 O O
(®) Ojo0|0}10|0

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Tangent operation

comand LEDA-+Executed while ON
1L [ --Executed while
LAl {LEDA/LEDB| BTAN I enp...Executed at leading edge

LEDC---Device number designated

LLEDC/ SL?B [ 4®:'— SUB --- Constant designated 4. 44 be set
——1__LEDC l @:l_ @ Data for which tangent

operation is executed

LEDR ’ Head number of the de-

@ vices where the operation
resuit is stored.

Functions (1) Calculates the tangent value of the angle designated by G and
stores the sign of the operation result to the word device
designated by @ and the operation result to the word devices
designated by ®+1 and @+2.

® O+ ©+2
tan ® =[Sign] [Integer] . [Decimal]-

(2) A value in the range of 0 to 360° (units: degrees) can be
designated for ® in BCD.

(3) The value to be stored in ©@:
Q ceeevenes When the operation result is positive.
T oeeeeeeees When the operation result is negative.

{4) The operation result to be stored in ®=+1 and ®+2 is BCD in
the range of —57.2900 to 57.2900.

(5) The result is rounded off to four decimal places.

8-11
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Execution Conditions The BTAN instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the TAN operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the TAN operation command.

lnslrucxuon END lnsxmmon Instmamn Instruction Instruction
mcutlon pracessing exewtlon
Step 0 END Slep L] END Step ] END Step 0 END Swp
J-—-L

Sequence program flow

ON

3 H i 1 1
] 1 ! 1 )
Tangent operation command OFF : E l : l S i L
! ] t 1 ]
t 1 i 1 1
{ 1 : 1 1
BTAN (with LEDA) N ﬂ ! I FL
i i i i A
! ] 1 i 1
' : : ' :
BTAN (with LEDB) n ! : H !
Operation Errors An operation error will occur in the following cases and an error
flag (MS011) will be set.
Descrivti Error Code
escription D9008 | D9091

The data designated by (§) is not BCD.
The data designated by @ is not in the range of 0 to 360. 50 503
The data designated by @ is 90" or 270" (degrees).

8-12
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Program Example

This program calculates the tangent value of the data designated
to X2F to X20 in 4-digit BCD and outputs the integer part of the
operation result to Y53 to Y50 in 4-digit BCD and the decimal part
of the operation result to Y4F to Y40 in 4-digit BCD.

If the operation result is negative, Y60 is turned ON.
Setting the data for which

K936 K4 tangent -value is calculated
Pkt {HOU X628 08 N (@) )
: H Processing so that the input
- —————{p/ D@ 8368 DIi8. 1 angle will fall within the range
H of 0 to 360. (@)
15= DIl 8898 3 {1 3 | Interlock so that the operation
H :J is not executed when the in-
= D11 @z76 put angle is 90° or 270"
26rm}f {LEDA BTHH 3
- —TLEDL DIl H
Tangent value czlculation (3)
- LLEDC D26 3
B i LLEDR 3 | outputting integer part of the
K4 operation result to display
= —{Moy D21 Y858 H  unit (@)
Kd Outputting decimal part of the
B {HOU D22 Y48 1 operation result to display -
K unit {®)
ifl= b28 1 T Y868 2 Outputting the sign of the

operation result in ON/OFF
status {®)

For a value greater than 360° (degrees), the value is converted to a
value in the range of 0 to 360° to calculate cosine operation using
the following formula.

Tan X = Tan (360n-X)

If the data input for tangent operation is 90 or 270, M1 is turned ON
to preclude execution of the BTAN instruction.

o Tan 390° = 0.5774-ssve-

X2F to X20 Do ()} D10
@ Move B/ operation
0i3}9i]0 > 0|3}8(0 ojlojo]1 :
MOV Quatient
BCD value BCD value BCD value
390 <+ 360 = 1 - 30
D11 €)) i D20
BTAN operation ®
0({0([3]{0— 0{0|{0{1p————— Y60 ON
-OUT
BCD value BCD value
Remainder
tan 30° = + 0.5774 - D21 X853 to X50
Move
> 0)10]0]0 ®
MOV
BCD value BCD value
D22 X4F to X40
Move
L s]7|7]a| @M Jsi7]7]4
MoV
BCD value BCD value

813
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8.15 Arc sine operation------ BASIN

Available Devices E| B g 5
- g2lZ|8|x| 58| £8
Bit device Word (16-bit) device Constant| Pointer | Level | & E .é' § Ox | W
XYMLsEFTcDWR_AoMZVKHPIN%Em-msmzmsou

® o|ojojolo ' '

: - 20 O O

® ol|o|o|o|o

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Arc sine
operation command

I l [ LEDA---Executed while ON
LEDA/LEDBTBASIN}_ LEDB---Executed at leading edge

LEDC---Device number Data to be set
LEDC E designated

. Data for which arc sine
E5e @ SUB --- Constant designated @ operation is executed
) @ Head number of the de-
: vices where the operation
LEDR result is stored.
Functions (1) Calculates arc sine value of the value designated by ® and
stores the operation result to the word device designated by
® ®+1 ®+2

sIN™' ( [Sign] |Infeger| . [Decimal| ) = ©®

(2) Set the sign of the data for which operation is executed to ®.
0 «-eeeeee When the data is positive.
T oeeeeeeees When the data is negative.

(3) Store the integer part and decimal part of the data to be
operated in ®+1 and ©+2), respectively, in BCD.
(Setting range: 0 to 1.0000)

(4) The operation result is stored in @ in BCD in the range from 0
to 90° or from 270 to 360° (degrees).

(5) The decimal part is rounded off to obtain an angle.

Execution Conditions The BASIN instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the SIN™' operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the SIN™' operation command.

Instmmon END Instruction Inwueuon

execution | processing | execution axeemmn
Step 0 I ENDl Step 0 END smpo END Stepn END Step
1

Sequence program flow

. . ON
Al
rc sine operation command OFF

' l_

BASIN (with LEDA)

-t

BASIN (with LEDB)
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Operation Errors

Program Example

- An operation error will occur in the following cases and an error
flag (M9011) will. be set.

I " Error Code
Description
D9008 | D9091
The data designated by @ is not BCD. 50 503
The data designated by @ is not in the range of —1.000 to 1.000.

This program calculates the arc sine of the sef data and.outputé
the operation result to Y4F to Y40 in 4-digit BCD.

Data setting:
XQ coemmemrrmemernennnnneeen, Sign (Plus when ON, minus when OFF)
X33t0 X30 -ereenereeerss Integer part (1-digit BCD)
X2F to X20 --eeeveerecesss Decimal part (4-digit BCD)
%088 K
al_" Thay 1 be 3 Setting the sign of sine value
REan K
aP—iF Moy @ pe 3 @)
L 13836 r ki Setting the integer part of sine
12—k LTHOY  Heze D-l H value @
| oy §338 p2 A Setting the decimal part of sine
value (@)
K K
3= M I o 2 ¢ )r'“ 7 Checking the set sine value
| 4
D b1 13 range
ne
J9—iF —{LEDA BHSIH H
- [LEDC DR
‘ Arc sine value calculation (@)
- - {LERC D28 H
- : CLEDR
. . K4 Outputting the operation result
THOU D28 vede H o display unit (©®)

The MO is turned ON in the following case and the BASIN
instruction is not executed. ) ’

» The value set in X33 to X30 (integer'part) is greater than 1.
* The value set in X2F to X20 is not 0 while the value set in X33
to X30 (integer part) is 1

* Sin~! 0.4753 = 28.3----"

DO
@
X0 OFF ofoio
BCD value
X33 to X30 D1 D20 Y4F to Y40
Move BASIN o ti Move
B @ olo|o ® e .lo|o|2]e © Mov olo|2]s
MOV BASIN MOV
BCD value BCD value - " BCD value . BCD value
X2F to X20 - D2
@ Move
4171513 71513
MOV
BCD value BCD value
8-15
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8.1.6 Arc cosine operation:---- BACOS
Available Devices E|E z 5
— - ‘ £ Z|slx| 52| B2
Bit device. Word (16-bit) device Constant j Pointer [Level | & ; 218 oF | ws
=|lE|l@lE
x|yim|rL|s|B|FiT|c|D|w|[R|ao|lat|z|Vvikin|P|I|N|Z|Z]|? MS012{ MS011] -
® olololojo )
20 O O
© O100{0]|0O :
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Arc cosine
OPer?tilon command LEDA--Executed while ON
— I —{ LEDA/LEDB | BACOS | LEDB---Executed at leading
. - edge Data to be set
LEDC---Device number
"'_"—[ LEDC l @:]'— designated @ Data for which arc cosine | .
. operation is executed
. SUB ---Constant designated
[ LEDC l @——j— Head number of the de-
. @ vices where the operation
} LEDR }__ result is stored.

Functions

Execution Cpnditicns

(1) Calculates arc cosine value of the value designated by ® and
stores the result (angle) of the operation to the word device
designated by ©.

® ®+ ®+2
{[Sign] [Integer] . [Decimal]) = @
(2) Set the sign of the data for which operation is executed to ®.

0 -eeveeeee When the data is positive.
1 ceeeeees When the data is negative.

(3) Store the integer part and decimal part of the data to be
operated in ®-+1 and ®+2, respectively, in BCD.
(Setting range: 0 to 1.0000)

{4) The operation result is stored in © in BCD in the range of 0 to
180° (degrees).

(5) The decimal part is rounded off to obtain an angle.

The BACOS instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the COS™' operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of

~ the COS™! operation command.

Sequence program flow

Arc cosine operation command ON

BACOS (with LEDA)

BACOS (with LEDB)

'—;—'Wm‘%"’"‘“ﬁ ,,.,H—J &,OLHW s

"'3

OFF

—

-
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MELSEC A

Operation Errors An operation error will occur in the following cases and an error
flag (M9011) will be set.

Description Error Code
Pt D9008 | D9091
The data designated by @ is not BCD. 50 503
The data designated by (§) is not in the range of —1.000 to 1.000. '
Program Example This program calculates the arc cosine of the set data and outputs
~  the operation result to Y4F to Y40 in 4-digit BCD.
Data setting:
B (: EESISTURR RN Sign (plus when ON, minus when OFF)
X331t0 X30 ---eeeeeeeeeees Integer part (1-digit BCD)
X2F to X20 ----vevevveeees Decimal part (4-digit BCD)
K888 K
EL_" tHoY 1 a3 Setting the sign of cosine
xape o K
6k MY @ g 3 | @
| 9836 El ing i i
12 fHOY X828 D1 3 f:f‘z":é;)"ege' part of cosine
L CHOY %3@ vz H Setting decimal part of cosine
" . value (3)
3 . " 1 R
= M 1 o0 ¢ J]—-CHB , 7 Checking the set cosine value
5 b | 3 ! range
e )
39— {LEDR BACOS 3
- LLEDE DB H . .
Arc cosine value calculation
- riepe p2e 3 | @
- LLEDR X
L THOU D28 gg 48 3 Outputting operation result to
= i display unit {®)

The MO is turned ON in the following case and the | BACOS
instruction is not executed. . )

* The value set in X33 to X30 {integer part) is greater than 1.
* The value set in X2F to X20 is not 0 while the value set in X33
to X30 (integer part} is 1

Cos™! —0.7650 = 139.9-----*

Do
X0 ON U 0]0|0]{1
BCD value
X33 to X30 D1 ‘ D2o Y4F 10 Y40
M @ BACOS operation ®
E @Move  Tololo]o s ol1]afo ol1|a]o
MoV BACOS
BCD value BCD value BCD value BCD value
X2F to X20 D2
@ Move
7161510 —1 71650
MOV} - -
BCD value BCD value
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8.1.7 Arc tangent operation------ BATAN .
Available Devices E|lg > =
—E|Z| 8| x| 52| £2
~ Bit device Word (16-bit) device . |Constant| Pointer | Level 3_2 £|g| O= |u=
x|vim|e|s|[s|F|T|{c|o|w|r|aojar|z|v|k|u|p|1|N|ZF]|Z|“| |mo012|meon
O|0J10J0|0
© 20 O O
® O|0|0|0O|0 :

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Arc tangent
operation command LEDA--Executed while ON

1 [LEDA/LEDB | BATAN}—| LEDB--Executed at leading _
edge , Data to be set

LEDC---Device number
LEDC E designated Data for which arc tangent
LEDC Head number of the de-

@ vices where the operation

SUB - Constant designated (® | operation is executed
{ LEDR l— result is stored.

Functions (1) Calculates arc tangent value of the value designated by ® and
" stores the result {angle) of operation to the word device
designated by ©.

® ®+1 ®+2
tan " ( [sign] [Integer] . [Decimal] ) = @
(2) Set the sign of the data for which operation is executed to ©).

0 -eeverees When the data is positive.
T oereeeeees When the data is negative.

{3) Store the integer part and decimal part of the data to be
operated in ©+1 and ©+2, respectively, in BCD.
(Setting range: 0 to 9999.9999)

{4) The operation result is stored in © in BCD in the range of 0 to
980°, and 270 to 360° (degrees).

{b) The decimal part is rounded off to obtain an angle.

Execution Conditions The BATAN instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the TAN™! operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the TAN™? operation command.

-END lnstmctmn Insnuchon Instruction
euecuunn praewng mu.mon execution execution
Step 0 END Slep ] END Step 0 END Step 0
] L ] L
—

I I L] 3 M L] ¥

Sequence program flow

—

Arc tangent operation command OFF I

© BATAN (with LEDA)

[ I

BATAN (with LEDB)
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Operation Errors

Program Example

MELSEC-A

An operation error will occur in the following cases and an error
flag (M9011) will be set.

Descrintion Error Code
P D9008 | D3091
The data designated.by @ is not BCD. 50 503

This program calculates the arc tangent of the set data a‘nd
outputs the operation result to Y4F to Y40 in 4-digit BCD.

Data setting:

D (0 B At Sign (plus when ON, minus when OFF)
X2F to X20 ----r--eneeeee- Integer part (4-digit BCD)
X3Fto X30 ---ceeveeenese Decimal part (4-digit BCD)
Xape K
Bl_" tHOV 1 be 3 Setting the sign of tangent value
1068 4 (@)
6—3F —{HoY @ pe N
12__“3?35 MOl ’ l}({gZB b1 3 Setting integer part of tangent
. value (@)
. K4 N .
B TNOU  R63a 0z 3 Setting decimal part of tangent
value (@)
o —{LEDR BRATAN H
- {LEDC D8
Arc tangent calculation (@)
L LLEDC D28 XH
= {LEDR X
- K4 Outputting operation result to
o {HOU D2@ Yedd H display unit (®)
*Tan™' 1.2654 = 51.6--"
DO
@
X0 OFF ojojo
BCD value
X2F to X20 D1 D20 Y4F to Y40
N @ Move @ BATAN operation [ _ ®
ojojoj1 0joi1 0]0|5]2 0|l0|5}2
MOV
BCD value BCD value BCD value BCD value
X3F to X30 D2
2lels|a @ Move 6lsla
MoV
BCD value BCD value
8-19
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8.2 Floating-Point Real Number Processing Instructions

The floating-point real number processing instructions execute
real number operation with the 32-bit floating-point real numbers.

The floating-point real number processing instructions can pro-
cess the following range of values: :

~1.0X2'® < Value £ —1.0X27'%, 0, 1.0X277 < Value < 1.0X2'%®

The floating-point real numbers are processed in single precision
of 32 bits.

Therefore, the effective number of digits of real numbers is as
indicated below:

24 bits when expressed in binary
Approx. 7 digits when expressed in decimal

The floating-point real number processing instructions include the
following instructions:

Classification Instruction Description Refer to
Symbol Page
Real number to INT  |Converts a floating-point real 802
integer conversion DINT number to an integer (binary).
Integer to real FLOAT | Converts an integer (binary) into a 825
number conversion | DFLOAT |floating-point real number.
- Executes Addition () of floating-
Addition (-+) ADD point real number data. 828
L Executes subtraction (—) of float-
Subtraction () SUB ing-point real number data. _8-30
s e Executes multiplication (X) of
Muttiplication (X) MuL floating-point real number data. 832
Mivieimm f Executes division (-+) of floating- .
Division (=) DIv point real number data. &34
Degrees to _radians RAD Converts angle units from de- 8-36
conversion grees to radian.
Radians to qegrees DEG Converts angle units from radians 838
conversion to degrees.

"SIN Calculates the sine value of the 840

Sine operation designated angle.

cos [ Calculates the cosine value of the 842

Cosine operation designated angle.

Calculates the tangent value of | 844

Tangent operation TAN the designated angle.
: Calculates the arc sine of the
Arc sine operation ASIN |designated value to obtain an| 846

angle.

Calculates the arc cosine of the
Arc cosine operation | ACOS |designated value to obtain an| 848
angle.

Calculates the arc tangent of the
Arc tangent operation ATAN designated value to obtain an| 8-50
angle.

Calculates the square root of the 852

Square root operation SQR_ designated value.

Calculates the exponent of the - 854

Exponent operation EXP designated value.

LOG Calculates the natural logarithm 856

Logarithm operation (logarithm of "e” as base)
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MELSEC A

8.2.1 Precautions on using floating-point real numbers

(1

(2)

Floating-point real numbers are processed in single precision
of 32 bits. -

Therefore, the effective number of digits of real numbers is as
indicated below:

24 bits when expressed in binary
Approx. 7 digits when expressed in decimal

If the operation result exceeds the value indicated above, the
result contains an error.

Comparison of floating-point real numbers is possible using
the 32-bit data comparison instruction for the data within the
following range:

= 0 and positive number
* 0 and negative number
» Positive numbers

* Negative numbers

If-a comparison is executed between two negative numbers,
the result is the reverse of the actual relationship.

For details of 32-bit data comparison instructions, refér to the
ACPU Programming Manual (Common Instructions).

[ POINT ]

The binary numbers and floéting-point real numbers
cannot be directly compared. Use the (D) FLOAT or (D) INT
instruction to make the data format of the two the same.

(3) Refer to Appendix 2 for the internal representation of the

floating-point real numbers.
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8.2.2 Real number to integer (binary) conversion-----INT, DINT
Available Devices E|lE E:n 50
Bit device Word (16-bit) device Constant Pointer | Lo | § | 3 215|828 |usd
= a2l E
x{v|m|t|s|e|F|{T|{c|p|w|rjaclarfz{vik|ujp|[1|n|E|E|? Ms012 | M3011
lojojolo|o : '
© - 20 O @)
® . olojo|o|o

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Conversion command LEDA--Executed while ON [ INT, DINT
{ } —{LEDA/LEDB] I3 J-—I LEDB---Executed. at leading
edge Data to be set
I LEDC l @:-— ’ Device number where the
@ real number to be con-
____._L LEDC verted into binary data is
I ©:-_ stored.
I LEDR ]—— Device number where
@ binary data after conver-

sion will be stored.

Functions
(1) Converts the floating-point real number designated by ® into

a 16-bit integer {binary) and stores it to the device number,
designated by ©.

- @n ® ©
L I | - [integer|

Floating-point real number

(2) A floating-point real number, designated by ® and ®-+1, can
be designated in the range of —32768 to 32768.

(3) An integer is stored in ® in 16-bit binary data.

(4) The first digit to the right of a decimal point of a real number is'
rounded to obtain an integer.

DINT ' :
® into

(1) Converts the floating-point real number designated by
a 32-bit integer (binary) and stores it to the device number,

designated by ©.
&+ ® @+ )

L iR | = | Upper 16 bits| [ Lower 16 bits |

Floating-point real number Integer

(2) A floating-point real number, designated by ® and ®+1, can
be designated in the range of —2147483648 to 2147483647.

(3) An integer is stored in ®, @1 in 32-bit binary data.
(4) The value is rounded off to obtain an integer.

8-22
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Execution Conditions The INT or DINT instruction execution mode depends on whether
it is designated with an LEDA or LEDB instruction. It is executed
every scan while the conversion command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the conversion command.

instruction| END Instruction Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END § Step 0 END Step ENi Step O END Step 0
1 111 1 1 1
Sequence program flow I l-l—l 1} —

L M 1 L] M L] 1 Ll { 1 L}

- O

. ON
Arc t
rc tangent operation command OFF [

- o o
r—-l

BN .
I B R

INT .
DINT (with LEDA) ‘:l l
1
i
)
INT i
DINT (with LEDB)
Operation Errors An operation error will occur in the following cases and an error
flag (M9011) will be set.
Description Error Code
P D9008 | D091
When an INT instruction is used, the real number designated with @ is
outside the range of —32768 to 32767. 50 503
When a DINT instruction is used, the real number designated with @ is
outside the range of —2147483648 to 2147483647.
Program Example

This program converts a floating-point real number stored in D21
to D20 into a 16-bit integer (binary data) and stores it in DO.

M9636

8 —LLEDR IKT b,
{LEDC D28
LLEDC P& 3
{LEDR H
D21 D20 ) Do
25915“6796 Conventorealnumber"25916
1
Real number Binary data
D21 D20
r c°nvert to real number An operation e_rror occurs
—-33562.3211 - » because the set data is less
[INT] than —32768

Real number
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MELSEC-A
.-

This program converts a floating-point real number stored in D21
to D20 into a 32-bit integer (binary data) and stores it in D1 and DO.

H9836
a F {LEDR DINT X
- LLERC D28 3
{LEDC DE8 H
I.. LLEDR X
D21 D20 D1 Do
i Convert to real number i
—574868.321 - —574968
i1 -DlNT I
Real number Binary data
D21 D20 -
" Convert to real number An operation error occurs
2147483649.22 -» because the set data less

21 than —2147483647

Real number
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8.2.3 Integer (binary) to real number conversion------FLOAT, DFLOAT
Available Devices . __E §. x Eu 5 o
2|2 «| E s
Bit device Word (16-bit) device Constant| Pointer |Levdl| £ T | 8 | 2 8& | us
p £
XYM‘LSBFTCDWRAOA‘IZVKHPlNE‘E“ M9012} M9011
_ 516 -
® ojojo|ojo 2l 1o °
© ololojo|o

- *1: The number of steps varies with devices used. Refer to Section 3.2 for details.
*2: When DXNR is used for @ with the DFLOAT, the number of steps is 26.

Conversion command

LEDA----- Executed while ON

1 JCEDA/LEDB]FLOAT }—

LEDB-----| Executed at leading edge

LEDC------ When device number is designated

———l1enc/suB | ®

SUB ----- When constant

is designated Data to be set

I LEDC

[ ® M

Device number where the

@ real number to be con-
verted into binary data is

l LEDR l——

Conversion command

stored.

Device number where
@ binary data after conver-
sion will be stored.

LEDA------ Executed while ON

| ————{LEDA/LEDB [oFLOAT}—

LEDB------Executed at leading edge  1© Yse DXNR, state as

LEDC------When device number indicated below.

- [{epc/oxa]_©

is designated

~-When constant is | oXNR | © | (Dummy) |

—

LEDC

T ® H

designated

All devices other than
input (X) can be desig-

: LEDR l'—

nated.

Functions

(1) Converts a 16-bit integer (binary) designated by @ into a
floating-point real number and stores it in the device number

designated by ®@.
® ©+1 ©
[integer] — { | ]

Floating-point real number

(2) Aninteger designated by ® can be designated in the range of

—32768 to 32767 in binary.

(1) Converts a 32-bit integer (binary) designated by @® into a
floating-point real number and stores it into the device

number designated by ©.
. ® ©+1 )
[Upper 16 bits | [ Lower 16 bits] — | 11 ]
Floating-point real number

Integer

(2) An integer, designated by ® and -1, can be designated in
the range of —2147483648 to 2147483647 in binary.
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(3) A floating-point real number is processed in 32-bit single
precision. Therefore, the number of effective digits is 24 bits
when expressed in binary and approximately 7 digits when
expressed in decimal.

This means that a value after conversion includes an error if
the integer is outside the range of —16777216 to 16777215 (24
bits, binary).

After conversion, the 25th bit from the highest bit of an integer
is rounded (rounded up by 1 and rounded off by 0) and the
following bits are discarded.
» integer After conversion

b31 to b24 b23 to b16 bis to b8 b7 to b0
222030030 [0i0;0i0[1]1i0i1f0ini1i1]1i0l1i4] [1110]1000{1100?}110] > 222030032

1
Rounded (rounded up by 1 and rounded off by 0} E Discarded

b31 to b24 b23 to bi6 b1s to b8 b7 to b0
372588919[0205051[0215120]05051%1]0%130%1] [o§15050[050%051]0%17{205121§1|::>372533912

! ] —

Rounded (rounded up by 1 and rounded off by 0)-j L—Discarded

Execution Conditions The FLOAT or DFLOAT instruction execution mode depends on
‘whether it is designated with an LEDA or LEDB instruction. It is
executed every scan while the conversion command stays ON if it
is designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the conversion command.

rcor | prosessing | Sasmiton eaion 's;';nmm Py
. Step C END | Step O END Slep END Step (/] END Step 0
L 1 ) 1 L
Sequence program fiow [ o . :H- =
oN | i ‘ i
- L}
Conversion command OFF I : : I 1 I : : L
1 3 1 -1 ]
: : : : :
FLOAT . M i I
prLoaT (With LEDA) !—l | , !—l ;
1 H H t 1
] ] 1 [ ] 1
1 1 : 1 :
FLOAT . ! ! } !
FLON + (with LEDB) 1 ' . B!
Program Example FLOAT

This program converts a 16-bit integer (binary) stored in D20 into a
floating-point real number and stores the result of the conversion
in D1 and DO.

Haa3s
of—i— —{LEDA FLORT 3
—LLEDC D28
—{LEDC DR
CLEDR
'DZO‘ i D1 DO
Convert to real number r
15923 > 15923
Binary o ~ Real number
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DFLOAT | :
This program converts a 32-bit integer (binary) stored in D21 and
D20 into a floating-point real number and stores the conversion

result in D1 and DO.

H3@36
B F -[LEDR DFLOART X
LLEDC D2R H
LLEDC D&}
{LEDR H
D21 D20 : D1 Do
" Convert to real number '
16543521 - 16543521
L - DFLOAT 1t
Binary Real number
D21 D20 -
T Convert to real number An error is generated
173963112 » because the number of
= Binary DFLOAT effective digits is 7.
D1 DO
L
173963120
Real number
8-27
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8. REAL NUMBER PROCESSING INSTRUCTIONS /MELSECIA“

8.2.4 Addition------ ADD
Available Devices __g _::,. 2| . gg, gg'
Bit device Word (16-bit) device Constant| Pointer |Level| ' | 2 | 8 g| O= | 9=
x|v[miv|s|{B|Fi{T|c|p|w|r|aojat|z v {k|u|P|1|N|Z|[E]®|  [me012{ms011
& O|010|10|0] . .
& o|ololojo 23 O O
© olo|ololo
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Addition command LEDA---Executed while ON
|| }—————{LEDA/LEDB] ADD || LEDB-Executed at leading Data to be set
edge Head number of devices
___.__.‘ (:: )| where the first addend is
LEDC 1 @ l— stored.
————{ LEDC ‘Head number of devices
L& @ where the second is to be
stored.
—{Ee T H
@ Head number of devices
where the operation re-
Jl LEDR |'— sult (sum) is stored. -
Functions (1) Adds the floating-point real number, designated by @D, and

the floating-point real number, designated by &2, and stores
the result of the addition in the device number designated by

&+ & &+ & ©o+1 ©
| § [+l |=1__ I |
Floating-point Floating-point "Floating-point
real number real number real number

(2) The value which can be designated by GD and &2 and the
value which can be stored in © are indicated below.

0, + 277 < |value | < + 212

Execution: Conditions The ADD instruction execution mode depends on whether it is

designated with an LEDA or LEDB instruction. It is executed every
scan while the addition command stays ON if it is designated with
an LEDA instruction. When it is designated with an LEDB
instruction, it is executed only once at the leading edge of the
addition command. _ :

processing i =
?ep 0 EN? ?upo ENI') ?tnpo ENI'J ?tepo ENE Sltepo
Sequence program flowg :

1 L 1 L] M L] L 1 4

—

- ON
Addition command OFF- l

ADD (with LEDA)}

_--__-J:l-----__-4

e et

ADD (with LEDB)

8-28
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Operation Error An operation error occurs in the following case and the error flag
: (M9011) is set. ‘

- Error Code
Description
D9008 | D9091
The operation result is outside the following range or not “0”.
. 50 503
+27'7 < | Operation result | < + 2'® C
Program Example This program adds the floating-point real number stored in D11

and D10 to the floating-point real number stored in D21 and D20
and outputs the operation result to Y5F to Y40 after converting it
into an integer.

-

a3

k]
a— {LEDR  ROD 3

- {LEPC Dlf 3

L [LEDE D28 3 Addition of floating-point real
numbers (D)

- {LEDE D38 X

- LLEGRE 3

- {LERR  DINT N

B LLEPL D38 M | conversion of the operation re-

sult into an integer (@)

- ftepe pa 3

~ —{LEGE X

L [DRCD O 5543 o Ou‘tputting integer to display
unit ().

D11 D10 D21 D20 ® D31 D30

ad I Addition A
5961 437 + 12003 2 17964 64
w i m it Real number value

Real number value Real number value l @
D1

Conversion to integer | DINT

D0 @ Convert Y5F to Y50 Y4F to Y40

M to BCD
17965 0j0[(0|1]|719]6]|5

.-

Binary value ‘ BCD value

8-29
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S
~
n
X

8.2.5 Subtraction------ SUB
Available Devices S| 2 .
vailable Devi if%x gg o
Bit device . Word (16-bit) device Constant| Pointer | Level f E 2l o= | W=
S| E
x|{viml{L|s|s{e{T|{c|p|w|r|aofar[z|vik|[u]|p| 1| N|Z|5]®] [meo12|mso11
Sy olojo|o]|o '
& Oj010|1010 23 O O
) O[O0 |010
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Subtraction command LEDA:--Executed while ON Data to be set
-—-'I I——'—————{ A/LEl S LEDB---E ted at leadi
LEDA/L DBI uB l—- e;e:ue ot leacing Head number of devices
g @ where the minuend data
—— ebc | & I is stored.
Head number of devices
-————'l LEDC | & l'— @ where the subtrahend is
to be stored.
1 LEDC Head number of devices
: ®© | where the operation re-
LEDR v sult is stored. :
Functions (1) Subtracts the floating-point real number designated by G2

from the floating-point real number designated by €1 and
stores the result to the device number designated by ©.

&+ & | &+ & @+ @
L I | =1 I 1= H |
Floating-point Floating-point - Floating-point
real number real number real number

(2) The value which can be designated by G and G2 and the
value which can be stored in @ are indicated below.

0, £27" =|Value| < +

21 29

Execution Conditions The SUB instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the subtraction command stays ON if it is designated
with an LEDA instruction. When it is designated with an LEDB
instruction, it is executed only once at the leading edge of the

subtraction command.

§

instruction
execution

Sequence program flow :F

instruction]| END  [instruction Instruction
execution | processing | execution execution execution
] END ! Step 0 END Step 0 END Step 0 END Step O
J | | L od L ] L
| p | | o | :

. ON
Subtraction command OFF I

SUB (with LEDA) .

1 ¥ 1 r

—

N L e
______J:__-__--_

SUB (with LEDB)

BN R
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Operation Error An operation error occurs in the foliowing case and the error flag
(M3011) is set.

Description Error Code
D9008 | D9091
The operation result is outside the following range or not “0”.
i . 50 503
+ 2727 < | QOperation result | <+ 2%
Program Example This program subtracts the floating-point real number stored in

D21 and D20 from the floating-point real nhumber stored in D11
and D10 and outputs the operation result to Y5F to Y40 after
converting it into an integer.

M3836 :
GI——H LLEDPR  5SUB H

— {LERT D18 3

B fLEDC D28 3 Subtraction between floating-
- point real numbers (®)

~ fLEBC D38 3

~ LLEDR  DINT

. Conversion of the operation re-
- LLELC DA 3 sult into an integer {®)

= - {LEDE H
Ke i i i
| rPRCD D@ Ya4n H Ou‘tpumng integer to display
unit (D)
D11 D10 D21 D20 ) ) D31 D30
" 1 Subtraction r
97365 2 — 76059 8 21305 41
i i m Real number value
Real number value Real number value @
Convert to integer
O] .
D1 Do Convert Y5F to Y50 Y4F to Y40
i to BCD
21305 0{0j0}2{1}|3|01]5
.
Binary value BCD value
8-31
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'8.2.6 Multiplication----- MUL
Available Devices .% _E- . E? -g-g
Bit device Word (16-bit) device Canstant | Pointer |Level [ E | T | 8 | 8| ©= | W=
=
x|y{m|L|s|{B|F|T|c|p|w|r|acfat|z|v|k|H]|rP|1|N|Z|E|®|" |mo012|mse011
& O|0|0|0}0 '
® o|ojolo|o , 23 ) @)
© 010100 |0
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.”
Multiplication command ile
“T-’l 1 | LEDA---Executed while QN Data to be set
1 {LEDA/LEDB| MUL LEDB--Executed at leading
edge @ Head number of devices
where the multiplicand
"‘—'—| LEDC r @ |‘" : data is stored.
1 Head number of deﬁces
l LEDC I @ @ where the multiplier is to
be stored.
LEDC Head number of devices
®) | where operation result is
LEDR stored.

Functions (1) Multiplies the floating-point real number designated by GD
with floating-point real number designated by (§2) and stores
the result of multiplication in the device number designated by

GD+1 @D &D+1 &2 ©+1 ®)
[ | | x| 1 =1L I |

Floating-point Floating-point Floating-point
real number real number real number

(2) The value which can be designated by &1 and &2 and the
value which can be ‘stored in @ are indicated below.

0, = 27?7 < | Value | < + 212

Execution Conditions -  The MUL instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the multiplication command stays ON if it is designated
with an LEDA instruction. When it is designated with an LEDB
instruction, it is executed only once at the leading edge of the
multiplication command.

tnstruction] END  [instruction Instruction . instruction
execution | processing { execution ) execution execution i
Step 0 END ‘ Step 0 END Step 0 END Step0 0
L 3 [N 3 | ] | . L
— 1 1

Sequence program ﬂow_ I

|

1] L) > L] ¥ L L]

j‘--_-.:-_'.-..-_..i

L ON
Multiplication command OFF I

—

MUL (with LEDA)

:I..._.....:,_---....--

. """"":"“""""

MUL (with LEDB)

1B (NA) 66251-A
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Operation Error An operation error occurs in the following case and the error flag
(M9011) is set.

Description Error Code
P . D9008 | D9091
The operation result is outside the following range or not “0”.
) 50 503
+ 2777 < | Operation result | < + 2'2°
Program Example This program multiplies the floating-point real humber stored in

D11 and D10 by the floating-point real number stored in D21 and
D20 and outputs the operation result in Y5F to Y40 after converting
it into an integer.

H9a3se
GI—I} ~(LEDR  NUL H

s LLEDC Di1@ 3

B [LEDC b2 Mtfltlphcatlon between floating-
point real numbers (D)

- fLEDC D3& X

o TLEDR 3

B {LEDA  DINT H

5 LLEPE D38 J | conversion of the operation

result into an integer (D)

- : {LEPC DB H
-~ LLEDR X
K8 i i ispl
| £DBED DB Y848 3 Ou'tputtmg integer to display
unit (®)
D11 D10 D21 b0 @ D31 D30
v T Multiplication "
36. 789665 X 11. 92786 - 438 8218
m m MUL m Real number value
Rea! number value Real number value ’
: . ®
Convert to integer |DINT
D1 oo @ Y5F to Y50 Y4F to Y40
T Convert to BCD
439 - 0o/ojoi{ojo|4|3]8
L  DBCD | .
* Binary value BCD value
833
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8.2.7 Division------DIV

Available Devices sl g e 5
ElZ|gix| 52| 2
Bit device -Word (16-bit} device Constant| Pointer |Level | & ; § 8| oxF |uWs
=
x|yiml{L|s|e|FlT|c|p|w|rlaclat|z|v|k|u|p|1|n|Z]|5E|®?|" |meo12|ms011
& O|0|0{|0O|0.
& Q|010{0O |0 23 O O
© OC|0|0{0|0O
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Division command LEDA---Executed while ON
—— ————{LEDA/LEDB] DIV_} | LEDB-Executed at leading Data to be set
edge Head number of devices
' .___._.{ (::) where the multiplicand
LEDC | & data is stored.
—————1 | EDC | & |- Head number of devices
@ where the multiplier is to
be stored.
LEDC
@ Head number of devices
| where operation result is
Jl LEDR ]—' ' stored. P
Functions (1) Multiplies the floating-point real number designated by GD

with floating-point real number designated by G2 and stores
the result of the multiplication in the device number desig-

nated by ©.
&+ & &+ & ©+ ©
| | |+ I =1 | |
Floating-point Floating-point ) Floating-point
real number real number real number

{2) The value which can be designated by GD and &2 and the
value which can be -stored to © are indicated below.

0,277 =< | value | < £ 2'®

Execution Conditions The DIV instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. it is executed every
scan while the division command stays ON if it is designated with
an LEDA instruction. When it is designated with an LEDB
instruction, it is executed only once at the leading edge of the

- division command.

&Tﬁ s.,.,E—Hm ?m s.,,fm MT

Sequence program flow

t 1 | 1 i
N oN [+ i i T i
Multiplication command. OFF | E i I E l E E I_

. H 1

I 1 1 ! 1

. 1 ] 1 ] [
DIV (with LEDA) n I L : J l ' ] L

: I 1 ! T i

1 1 H 1 ]

1 1 H | N ¥

| ' : S :

DIV (with LEDB) 1 H H N i

8-34
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Operation Error An operation error occurs in the following case and the error flag
(M9011) is set.

" Error Code
D9008 | D9091

Description

The operation result is outside the foliowing range or not “0”.
+ 2 ~7 < | Operation result | < + 2 12 50 503
The divisor designated by @ is "0”.

Program Example This program divides the floating-point real number stored in D11
and D10 by the floating-point real number stored in D21 and D20
and outputs the operation result in Y5F to Y40 after converting it
into an integer. :

H9a36
Bl—-i% {LEDR DIV h;

= - fLEDC Dig@ 3

Division of floating-point real
numbers (D)

~ - LLEDC D28 3

= —{LEDC D38 H

- —{LEDR X}

- LLEDR  DINT J

= LLEDC D36 X o .
Conversion of the operation

8 [LEDC D8 H result into an integer (@)

~ . {LEDR }
K8 . . -
r_ ‘ rDECD D@ vasa H Ou.tputtlng integer to display
unit (3) :
D11 D10 D21 D20 D31 D30
i e @ Division 1
52171. 39 = 9. 73521 » - 5359. 041
IL I DIV i Real number
Real number Real number @
l Convert to integer
D1 D0 & Y5F to YS50Y4F to Y40
r Convert to BCD
5359 »10{0]/0}j0]5]3}{5|9
L

DBCD g
Binary value . BCD value

8-35
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- 8.2.8 Angle to radians conversion::-:-- RAD
) Available Devices ,'_: é. . gg EF,P
Bit device Word (16-bit) device Constant| Pointer |Levl| F| T Slg| OF |u=
als
XYMLSB-FT_CDWRAOMZVKHP'lNE’E M9012 | M9011
® 0O|01010|0 '
20 O O
® O|O|OIOJO
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Conversion command LEDA Executed while ON
I | I ------ ecuted while
LEDA/ LEDB‘ RAD l—- LEDB------Executed at leading edge
Ltenc | ® | Data to be set
' Head number of devices
LEDC ® where the angle to be
converted in radians is
stored.
LEDR
Head number of devices
(@ | where operation result is
stored.

Functions (1) Converts an angle expressed in ﬂbating-point real number

designated by @ into radians and stores the result of the
conversion in the device number designated by ©.

® +1 ® ©+1 ©
(— R — | —r
Floating-point real number Floating-point real number

(2) Conversion from “degree” to “radian” is executed using the

following formula.

Degrees X % = Radians.

[Execution Conditions The RAD instruction execution mode depends on whether it is

designated with an LEDA or LEDB instruction. It is executed every
scan while the conversion command stays ON if it is designated
with an LEDA instruction. When it is designated with an LEDB
instruction, it is executed only once at the leading edge of the
conversion command.

’ Instruction END Instruction Instructio Instructi - { Instruction
Comion | processing | execution
Step 0 END [ Step 0 END Step 0 END Step 0 END Step 0
e L 1 L 1 L — 1
1 1 1
LI M 1 ™ H

Sequence program flow i

ON
OFF

1 F H -t =

pRp—

L

Conversion command

RAD (with LEDA)

b_“—.j"“““

- RAD (with LEDB)

'8-36
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Program Example

" X2F to X20

@

Binary conversion

This program converts the angie set in X2F to X20 in 4-digit BCD
into radians and stores the operation result in D21 and D20 as a
floating-point real number.

-

Do

g|1j21)0

BCD value

120

. r “Kd Inputting an angle to be con-
—LBIN 2620 D8 verted into radians. (D)
—CLEDA " FLOAT 3
{LEDC D8 X | Conversion of the input angle
{degree) into a floating-point
{LEDC Dia H | real number. (Q)
{LEDR F
{LEDR RRD i,
TLEDC D1 3 Conversion of the input angle
TLEDC D28 3 (degree) into radian. (®)
{LEDR H
120° —2.094395---rad
@
Convert to a D11 pio @ D21 D20
real number ] Convert to radian |
120 > 2. 094395--
I H

Binary value

837

Real number value

Real number value

1B {NA) 66251-A
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8.2.9 Radians to angle conversion--:---DEG
Available Devices s
— HUB PR EIE
Bit device Word (16-bit) device Constant| Pointer |iewl | 3 | 2| 815 | O | WIS
N = [/ 3 Bl
X|Y|[M|L]S T(:DWRAOA1ZVKHPIN§;=E MS012 | M9011
® OJ]O1010]0
- 20 @) O
©® O|Oo|0}10]0
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Conversion command LEDA------Executed while ON
— | {CEDA/LEDB] DEG | LEDB---Executed at leading
. edge
Data to be set
LEDC
E : Head number of devices
’ where the angle express-
LEDC (@, @ ed in radians to be con-
verted in degrees is
. stored.
} LEDR l—
Head number of devices
@ where the operation re-
sult is stored.

Functions

Execution Conditions

Sequence program flow I

. ON
Conversion command OFF l

DEG (with LEDA)

DEG (with LEDB)

(1) Converts an angle expressed in radians designated by ®into
degrees and stores the conversion result to the device number
designated by ©.

®+1 ® ®@+1  ©®
( i

Floating-point real number

] red ———— I -

Floating-point real number

(2) Conversion from "radians” to "degrees” is executed using the
following formula:

Radians X % = Degrees

The DEG instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the conversion command stays ON if it is desighated"
with an LEDA instruction. When it is designated with. an LEDB
instruction, it is executed only once at the leading edge of the
conversion command.

Instruction]  END Instruction : Instruction . [instruction
execution | processing | execution execution execution execution
Step 0 END J Step 0 END Step O END Step 0 END Step 0
[ ] ‘ 1 I L I 1 3 &
1 1 ¥ .
T o ™ I .l I r

ey
AT

I
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Program Example This program converts the radians value set in D21 to D20 as a
floating-point real number into degrees and outputs the operation
result in Y4F to Y40 in-a BCD value.

H9836
Bl-—'l! : {LEDR DEG N,

- {LEDC D2e¢ 3

Conversion of radians into an

. rLEpc pge 3 | 29 (@
s LLEDR 3
. _ LLEDR INT A

B {LEDL D18 3} | Conversion of an angle express-
ed in floating zero point into an

[ - fLEDC b8 3 | integer (@)

- LLEDR J

Outputting converted integer to
display unit (3)

K4
- {ecp pa Yade 3

1.435792 rad — 82.264821--°

@
D21 - b2s @ - D11 D10 Convert to DO X4F to X40
o Convert to angle T integer " ®
1. 435792 82. 26482 > -82 olojg|2

Real number Real number Binary value BCD value

839
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m
"
m
O

8.2.10 .Sine operation------SIN
A'vailable Devices ) "_;? gg . gg EE
Bit device Word (16-bit} device Constant| Pointer | Level ; é 3| OF | ws
£
x|vy|m{L|s|B tlc|p|w[r|aoja|z|v|k|u|p|[1|n|ZE]|E]%]|" [moo12|ms011
® - ol|olo|olo )
- 20 O O
@ Olo0j0|10|0
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Sine operation
command 1__) LEDA---Executed while ON
M err /i eral ot L] LEDA----- xecuted while
LLEDA/LEDB‘ SIN LEDB------ Executed at leading edge
———-oF 1eoc_| & Data to be set
Head number of devices
‘ LEDC ()] ® where the angle data for
: which the sine operation
’ to be executed is stored.
} LEDR l'—
Head number of devices
@ where the operation re-
sult is stored.

Functions

Execution Conditions

L
Sequence program flow !

- . ON
Sine operation command OFF l

SIN {with LEDA)

SIN (with LEDB}

(1) Calculates the sine value of the angle designated by © and
stores the operation result in the device designated by ©.

®+1 ©® = @®+1 ®

SIN (] 1 ) ——— | I L |

Floating-point real number Floating-point real number

(2) An angle to be designated by ) should be set in units of
radians (angle X 1/180).
For the conversion between "degrees” and "units”, refer to
the DEG and RAD instructions. '

The SIN instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the SIN operation command stays ON if it is designated

_ with an LEDA instruction. When it is designated with an LEDB

instruction, it is executed only once at the leading edge of the SIN
operation command.

e e i i ol

é’

—

I Y L

8-40
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MELSEC-A

Program Example This program executes the sine operation for the angle set in X2F
to X20 in 4-digit BCD and stores the operation result in D1 and DO
as a floating-point real number.

IL9‘836 . K4 )

8t fBIN X&@28 D38 H Inputting an angle (D)
= {LEDA FLOAT H
L - LLEDC D38 J

Conversion of an angle into
B S CLEDC D28 H floating-point real number (D)

- {LEDR H

- -{LEDA RAD 1)

o {LEDC D28
: Conversion of an angle into

i LEDC Dig 3 | radians (@)

~ —LLEDR 3

- —LLEDR SIN . X

- P -~
LLEDC D18 3 Sine operation using converted

i CEDe pa 3| | @ndte (radians) (@)
[ CLEDR 3 |
SIN 150° = 0.5
X2F 1o X20 @ D30
Binary conversion
011510 150

BCD value @ Binary value
Convert to real number | FLOAT

) 1©)] ®
D21 D20  Convert D1 D10 Sine D1 DO
- to radians H operation A
150 > 2. 617993 » 0. 50000006

po . [sn] p»
Real number value Real number value Real number value

841.
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8.2.11 Cosine operation------COS
Available Devices :; § . E‘” 53’
Bit device Word (16-bit) device ~ |Constant)| Pointer |Levl| % | 2 8 | 5 6& | s
XIYIMI|L|S|[B{FIT|CID|W|IR|AOIAI{Z|VIK|H|P|I N;séém—MSMZMSOH
@ O|0I0|0O|0O
20 @] o
@ Ol0j0|{0O|0O
. ¥1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Cosine operation
command LEDA------E d while ON
] T reha/Zt el roe | LEDA--- xecuted while )
it 1LEDA/LEDB] COS | LEDB------Executed at leading edge
———o— LEDC | @E— Data to be set
Head number of devices
— LEDC | @:— ® where the angle data for
which cosine operation is
. to be executed is stored.
J| LEDR I—
Head number of devices |
@ where operation result is
stored.
Functions (1) Calculates the cosine value of the angle designated by ® and

Execution Conditions

Sequence program flow f

Sine operation command

COS (with LEDA)

COS (with LEDB) .

stores the operation result in the device designated by ©.

®+1 ® © +1 ©

cos 1 )—— | | L |

Floating-point real number Floating-point real number

(2) An angle to be designated by © should be set in units of
radians (angle X T/180).
‘For the conversion between "degrees” and "“units”, refer to
the DEG and RAD instructions.

The COS instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the COS operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the COS operation command.

lnarumnn END lnslruwon lrsu-ucmn Instruction
au!u.mnn processing ueumon e:ecutmn execution
stsp ] END Stﬂp ] END Stﬂp ] END Stzp END Sl!p
1—F

ON
OFF

R
—

:Jf"":l""f”""

B A B
e et
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Prograni Example This program executes the cosine operation for the angle set in
X2F to X20 in 4-digit BCD and stores the operation result in D1 and
DO as a floating-point real number.

m836 K4
ok {BIN X828 D32 1} Inputting an angle (D)

u TLEDA FLOAT H

= LLEDC D36

Conversion of an angle into a

i — FLEDC D28 1 | Moating-point real number (@)

- LLEDR H

= {LEDR RAD H

o LLEDC D28 3| conversion of an angle into

- reoc pre 3 | e (@
- LLEDR 3
- —LEDA COS A

i —LLEDL D18 Sine operation using converted

angle (radians) (®)

o fLEDC DB H
- ~—[LEDR
COS 60° = 0.5
XZF to X20 @ D30
- Binary conversion
010|610 > 60

BCD value @ Binary value
Convert to real number |FLOAT

€) ®
D21 D20 Convert D11 D10 Cosine D1 . DO
1T to radians T operation

r
610 1. 047197 »> 0. 5000001

L i i

Real number value Real number value cos
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8. REAL NUMBER PROCESSING _INSTRUC‘TIONS

8.2.12 Tangent operation:-----TAN
. Available Devices "‘é _% | gg Eg
Bit device Word (16-bit) device Constant | Pointer | Level ‘_§’ ; 2 -§ o | WE
- p S| £
x|y|m|els|e|e|lt|c|p|w|r|aoflat|z|{v|k|[nu|rp|1|{N|ZE]E|®]| [Meo12|ms011
® ' |lojolololo|
: 20 O O
®© ' O|010|0i0
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Tangent operation
command LEDA------ Executed while ON
] |————{LEDA/LEDB] TAN || LEDB--Executed at Data 1o be set
leading edge
Head number of devices
LEDC E‘ : where the angle data for
@ which tangent operation
' LEDC | is to be executed is
LEDC | s o
: LEDH l'— ' . Head number of devices
@ where operation result is
stored.

Functions (1) Calculates the tangent value of the angle designated by & and
stores the operation result in the device designated by ©.

® +1 ® © +1 ®)
TAN ([ [ ) L » [ 1 |

Floating-point real number Floating-point real number

(2) An angle to be designated by S should be set in units of
radians (angle X T/180). _
For the conversion between "degrees” and "units”, refer to
the DEG and RAD instructions.

(3) i an angle designated by ® is "7/2” radians or "(3/2)7W"
radians, an operation error is generated to obtain a radians
value and, therefore, the error-is not caused.

Execution Conditions The TAN instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. 1t is executed every
scan while the TAN operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the TAN operation command.

' END Inwueuon Instmauon . Instruction
* processing *mnnn ’ | l execution
Step 0 END Slep o END Step 0 END Slep 0 END &lp
L
L

Lo L] r

Sequence program flow

. ON
Tangent operation command OFF |

—

TAN (with LEDA)

- "ﬁf

TAN (with LEDB)

| :""F‘-“""’-
------.b--------
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Operatioh Errors An operation error will occur in the following cases and an error
flag (M9011) will be set.

8. REAL NUMBER PROCESSING _INSTRUCTIQNS -

Descrivtion Error Code
eScCri| -
pti D3008 | D9091
The operation result is outside the following range. o
+ 2 7 < | Operation result | < + 2 = 50 503
Program Example This program executes the tangent operation for the angle set in

X2F to X20 in 4-digit BCD and stores the operation result in D1 and
D0 as a floating-point real number.

H9836 K4
BL-I‘r {BIN X828 D38 H Inputting an angle (D)

~ —LLEDA FLOAT 3

- - {LEDC D38

Conversion of an angle into
| : rLEpc p2e 3 | Tioating-point real number ()}

- _ LLEDR
- CLEDR  RAD u'll

- LTLEDC D28 3 . .
: Conversion of an angle into

- FLEDC D1a 3 | radians ()

- LLEDR 3}

- —LLEDR TaN X

3 T —{LEDC D18 Tangent operation using con-

verted angle (radians) (@)

— LLEDC DB X
- {LEDR H
TAN 135° = —1
X2F to X20 @ D30
Binary conversion
0(1(3i5 135

BCD value @ Binary value
Convert to real number |FLOAT

® @
D21 D20 Convert ‘D11 D10 Tangent D1 D0
1 to radians 1T operation L
135 2. 356194 -» —1. 000001
11 it it
Real number value RAD Real number value TAN Real number value
845
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8.2.13 Arc sine operation-----* ASIN

Available -Devnces § f"% 2l x Eg -gg,
Bit device Word (16-bit) device Constant | Pointer | Level ’z{ E _§ -E o= | ds
als
XYMLSBFTCDWRAOMZVKHPIN§°§ M9012 | M9011
® : ojolololo| |
2 O O
® olololo]|o
*1: The number of steps varies with devices used. Refer to Section 3.2 for details.
Arc sine operation
command ' LEDA------Executed while ON -
— ————{LEDA/LEDB] ASIN |-4 LEDB--+---Executed at
leading edge Data to be set
——— LEDC | @:I'— Head number of devices
@ where the sine value for
which arc sine operation
——— LEDC | @__l_ is to be executed is
stored.
LEDR Head number of devices
. @ where operation result is
stored.
Functions (1) Calculates an angle from the sine value designated by ® and
stores the operation result in the device designated by @.
®+1 ® ® +1 ®

siN 7 ([ [l } | | [ |

Floating-point real number Floating-point real number

(2) Sine value to be designated by ®.
Setting range: —1.0 to 1.0

(3) An angle obtained by arc sine operation and stored in @ .
should be in units of degrees.
For the conversion between “degrees” and “radians”, refer to
the DEG and RAD instructions.

Execution Conditions The ASIN instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the SIN-1 operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the SIN-1 operation command.

s ==
execution | processing m exeqmon
[ END!Stepo END Stepo END Sﬂepo END Stlp

e

:[""'\___["“""
e paet B

Sequence progi'am flow

ON

Arc sine operation command OFF

A

ASIN (with LEDA)}

e

ASIN (with LEDB)
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An operation error will occur in the following cases and an error
flag (MS011) will be set.

Operation Errors

Program Example

D1

P O

_ Error Code
Description
D9008 | D9091
The sine value designated by @ is outside the following range 50 503
: —1.0 to 1.0

This program obtains the arc sine value for the floating-point real
number stored in D1 and DO and outputs the obtained angle to Y4F
to Y40 in a 4-digit BCD.

SIN 7' 0.5 = 30°

Arc sine operation

{LEDR

ASIN H

LLEDC DO N

TLEDC D18

TLEDR

—CLEDR H
DEG H

LLEDC Die 1

{LEDC D28 X

—{LEDR

{LEDR 3

IHT 31

{LEDC D28 3

{LEDC D38 3

0. 5

Real number value

ASIN

—{BCD

—[LEDR

K4
b3a Ya4e 3

@ Real number value

Convert to degrees

D11 D10
i

0. 5235988

D21 D20

®

LA

30

I

|integer conversion[

f

Real number value

[ivr]

Calculating an angle (radians-
)by executing arc sine opera-

tion (D)

Conversion the angle (radians)
into degrees (@)

Conversion of the angle (de-
grees) expressed as a floating-
point real number into an inte-

ger (@)

Qutputting the obtained angle
to the display unit (@)

D30 @ X4F to Y40
BCD conversion

30 0j0j310

Binary value BCD BCD value

If the value of a floating-point real number stored in D1 and DO is
outside the range of —1.0 to 1.0, an operation error occurs when
the | ASIN | instruction is executed.
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Available Devices’

Carry
flag
Error
flag

Bit device .Word (16-bit) device Constant | Pointer | Level

Subset
Index

Digit designation
Number of steps

X|YIM{L|S B|F|T!IC|D|W|R|AO|A1|Z|VIK|H|P]|I|N M3012 | M9011

00|00 |0]

®
©®

01010100

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Arc cosine operation
command LEDA-----~ Executed while ON

K [LEDA/LEDB] ACOS | LEDB---Executed at Data to be set
leading edge

______l Head number of devices
LEDC l GE_ where the cosine value
@ for which arc cosine op-

| — -7 T @:._ eration is to be executed

is stored.

; LEDR l— : © Head number of devices

where operation result is
stored.

Functions (1) Calculates an angle from the cosine value designated by ®

and stores the operation result in the device designated by ©.

®+1 ® ®© +1 )
cos ~ (] | h | | L |

Floating-point real number Floating-point real number

(2) Cosine value to be designated by ®.
Setting range: —1.0 to 1.0

" (3) An angle obtained by arc cosine operation and stored in @
should be in units of degrees.
For the conversion between “degrees” and "radians”, refer to
the DEG and RAD instructions. '

Execution Conditions The ACOS instruction execution mode depends on whether it is

designated with an LEDA or LEDB instruction. it is executed every
scan while the COS-1 operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the COS-1 operation command.

END  Tinstruction Instruction Instruction Instruction
execution | processing | execution execution execution execution
Step 0 END l Step 0 END Step 0 END Step 0 END Step 0
L 1 | - 1 L ] e ] L
1 —
1 T H F H =1 I 1 f

Sequence program flow i O

eyt

. . ON
Arc cosine operation command OFF I

ACOS (with LEDA)

[— j--..-.....-..
'.""'""'":"""'-'"

ACOS (with LEDB) J—L

848

1B (NA) 66251-A



8. REAL NUMBER PROCESSING INSTRUCTIONS

MELSEcA

An operation error will occur in the following cases and an error
flag (M9011) will be set. '

Operation Errors

L Error Code
Description
D9008 | D9091
The cosine value designated by @ is outside the following range 50 503
:—~1.0to 1.0

This program obtains the arc cosine value for the floating-point
real number stored in D1 and DO and outputs the obtained angle in
Y4F to Y40 in 4-digit BCD.

Program Example

19836
Bl—l} —LLEDR ACOS H
= LLEPC DB T Calculating an angle (radians)
. by executing arc cosine opera-
= {LERC D18 3} | tion (D)
- - fLEDR H
= {LEDR DESG X
- £ [N 0
LEDC D10 4 Conversion of the angle (ra-
| FLEDE D28 N dians) into degrees {@)
- - {LEDR H
- LLEDA IHT ¥
L - Conversion of the angle (de-
CLEDC D20 ¥ grees) expressed as floating-
L - point real number into an inte-
LLEDC D3@ 3 ger (®)
= LLEDR F
K4 Outputting the obtained angle
036 040 3 to the display unit {®)
COS — 05 = 60°
D1 DO @ D11 D10
W Arc cosine operation 1
0. 5 1. 047198
Real number value @ Real number value
Convert to degrees
D21 D20 @& D30 @ Y4F to Y40
e Integer conversion BCD conversion
60 » 60 oloj6|0
Real number value @ Binary vaiue BCD BCD value

If the value of a floating-point real number stored in D1 and DO is
outside the range of -1.0 to 1.0, an operation error occurs when the
| ACOS | instruction is executed.
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8.2.15 Arc tangent operation------ATAN
Available Devices sls -
=1Zlglz| Ep| B2
Bit device - Word {16-bit) device Constant | Pointer | Level | 3 E .g::: -E o= | W& |
x|vim[i]s|elelv][c|olwlrlaofat]|z|v|xklule] 1 [ n|ZIE]®|" [mo012[ms011
Oj0o|0]0]0
© 20 @] O
® ololojolo.

*1: The number of steps varies with devices used. Refer to Section 3.2 for details.

Arc tangent operation
command
|1

LEDA:------ Executed while ON

Data to be set

{LEDA/LEDB| ATAN }—{ LEDB------Executed at
Head number of devices

leading edge
LEDC | © |
where the cosine value
LEDC (®) | for which arc tangent op-

eration is to be executed

is stored.
: L_EDR I-—

Head number of devices
@ where the operation re-
sult is stored.

Functions

Execution Conditions

Sequence program flow

Arc tangent operation command

ATAN (with LEDA)

ATAN (with LEDB)

(1) Calculates an angle from the tangeht value designated by ®
and stores the operation result in the device designated by ©.

®+1 ® @ +1 ©
TAN “ ([ | L ] | L |
Fioating-point real number Floating-point real number

(2) An angle obtained by arc tangent operation and stored in ©®
shouid be in units of degrees.
For the conversion between “degrees” and "radians”, refer to
the DEG and RAD instructions.

The ATAN instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the TAN-1 operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the TAN-1 operation command

Instnn:tnon Immnon hstmcuon
mumon pmussng muamon mu.mon l I
END Smp ] END Siep [} END Step [} END Shep

ON
OFF

—

:"". T
L-..-......J:.._----__
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Program Example This program obtains the arc tangent value for the floating-point
' real number stored in D1 and DO and outputs the obtained angle in
Y4F to Y40 in 4-digit BCD.

N9B36
o _ —LLEDR ATAN H

fLEDC DB ¥ Calculating an angle (radians)
by executing arc tangent opera-
- fLEDE DI8 3 | tion (D)

L fLEDR }

- —{LEDA DEG k)

o {LEDC Dié X

Conversion of the angie ({ra-
dians) into degrees (@)

= [LEDC D28 3
= LLEDR
= {LEDR INT 3H

Conversion of the angie (de-
grees) expressed in floating-

- point real number into an inte-
{LEDC D3a 1 ger (®)

- CLEDC D28 H

o {LEDR
r ’ CBCD D38 5348 3 Outputting the obtained angle
to the display unit (@)
TAN  1=45°
D1 DO Q@ D11 D10
" Arc tangent operation h
1 > 0. 785398
J1

1l :
Real number value ATAN @ Real number value
Convert to degrees

D21 D20 O D30 Y4F to Y40
17 Integer conversion BCD conversion
45 45 0045
H1
Real number value Binary value BCD BCD value
8-51
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8.2.16 Square root operation «--*-* SQR
Available Devices ___§ 5-_.. | E“’ §m
Sl (] - B
Bit device Word (16-bit) device Constant| Pointer {level| 2 | = .§ g O | wF
- =2 £
xly|m{o|{s|elelT|c|p|w{riaejar|z|{v|ik|u|prp|1|n|ZE|Z|®!] |meo12{ms011
@ O|0|0|0}0O
. 20 O O
@. Ol0|0|0|0
*1 The number of steps varies with devices used. Refer to Section 3.2 for details.
Square root operation -
command LEDA----- Executed while ON
| {LEDA/LEDB] SGR | LEDB---Executed at Data to be set
leading edge
S— Cc Head number of devices
LED I @_ @ where the data for which
) square root operation is
—— LEDC | @— to be executed is stored.
Head number of devices
= LEDR "— ) | where the operation re-
sult is stored.

Functions (1) Calculates a square root of the value designated by & and

stores the operation result in the device designated by ©.

©+1 ® @+ ©)
\/_([ | | ) | I i

Floating-point real number Floating-point real number

(2) Only a positive value can be designated with &. A square root
operation is impossible using a negative value.

Execution Conditions The SQR instruction execution mode depends on whether it is

designated with an LEDA or LEDB instruction. It is executed every
scan while the square root operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the square root operation command.

Instruction Instruction Instruchon instruction
execution exeeution exeumon execution
END END Smp ] END Slnp [ END Step 0
1 L
1 T

*

Sequence program flow

Square root operation commaqd OFF I

T

SQOR (with LEDA)

-

SOR (with LEDB)
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Operation Errors An operation error will occur in the following cases and an error
flag (M9011) will be set.

. Error Code
Description
D9008 | D991
A negative value is designated with (). 50 503
Program Example This program calculates the square root exponent for the value set

in X2F to X20 in 4-digit BCD and stores the operation result in D1
- and DO as a floating-point real number.

#9836 . K4 inputting the daﬁ from which
GL—" (BIN @28 D26 3 the square root is calculated. (D)

- LLEDR FLOAT H

i TLEDC D28 3 Conversion of the input data into

a floating-point real number. ()

- —{LEDC D18 3

- {LEDR H
o {LEDR SGR X
= {LEDC D16 H
Calculating square root (3)
L [LEDC DA H
~ {LEDE H
v/ 650 = 25.49509---
® @ ©)
X2F to X20 Binary D20 Real number D11 D10 Square root D1 Do
conversion conversion " operation L
0(6i{5{0 -» 650 650 25. 4951

FROAT 1 - "
BCD value Binary value Real number value m Real number value
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8.2.17 Exponent operation----- EXP
Available Devices ElE £ 5

E|Z|S x| 28 | £8
Bit device Word (16-bit) device Constant | Pointer |level| 2| £ | .2 g O | us
x|y[m[ils]e[elt|c|o|w|r|aclat|z|v|k|[u[p[t1[n]|B]|E]|®]| [mo012]moor1

® 00|00} 0 ‘
20 O O

® ojololo|o

*1 The number of steps varies with devices used. Refer to Section 3.2 for details.

Exponent operation

command LEDA----~-Executed while ON
t— F————1CEDA/LEDB] EXP_}{ LEDB---Executed at Data to be set
leading edge

Head number of devices
‘ LEDC 6] @ where the data from

which the exponent op-

eration is to be executed
. LEDC @ is stored.

Head number of devices
LEDR @ where :peratrion result is
stored.
Functions (1) Calculates the exponent of the value designated by & and
stores the operation result in the device designated by ©.
©+ ® ©H+1 ®
eI h——[ 1 ]
Floating-point real number Floating-point real number

(2) In the exponent operation, the value "2.71828" is used as the
base (e).

Execution Conditions The EXP instruction execution mode depends on whether it is
‘ designated with an LEDA or LEDB instruction. It is executed every
scan while the exponent operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the exponent operation command.

Instmmnn Insnucnon Instruction
execution pmeassmg mumn execution
Step 0 END Step 0 END S!ep [} END Step [} END Step 0
L 1 L
—i

Sequénce program fiow !

1 L g

X . ON
Exponent operation. command OFF l

T

EXP (with LEDA)

EXP (with LEDB)
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An operation error will occur in the following cases and an error
flag (M9011) will be set.

8. REAL NUMBER PROCESSING INSTRUCTIONS

Operation Errors

Descripti Error Code
escription
Pt D9008 | D091
The operation result is outside the following range:
~127 . 129 50 503
2 < | Operation result | < 2

This program calculates an exponent for the value set in X27 to
X20 in 4-digit BCD and stores the operation result in D1 and DO as
a floating-point real number.

Program Example

Xaag - inputting the data from which
Bl:"ﬁ LBIN “28 D28 the exponent is calculated. (D)
D D28 39 3— CHO O Checking the range of the set
"8 value
12— LLEDA FLORT K,
2 LLEDC D28 3} | conversion of the input data
. into a floating-point real num-
-~ CLEDE DI F | per. (@)
- {LEDR 3}
— —LLEDR EXP 3
- - {LEDC Die X .
Calculating the exponent (3)
-~ TLEDE DB 3 :
u {LEDR 1}
13
e =442413. 39--
@ . ©)
X2710 X20 ginary D20 Real number D11 D10 Exponent D1 Do
113 .conversion 13 conversion 1"3 operation 4424'1‘3. A
Il 11
BCD value Binary value FROAT Real number EXP Real number

When the BCD data set in X20 to X27 is 89 or less, the operation
result becomes less than 2'* as log e 2* =89.4. Therefore, do not
turn MO ON if a value of 90 or larger is set to execute the operation.
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8.2.18 Natural logarithm-----LOG
Available Devices €|l 8 > =
HEIR IR AR
Bit device Word (16-bit) device Constant | Pointer |Level| £ | = -§ -§ OF | ws
=1EBldai= i
XYMLSBFTCDWRAOMZVKHPINEE M9012{ M9011
® OO0 |0|0] . : :
— 20 O O
© | olololo|o
*1 The number of steps varies with devices used. Refer to Section 3.2 for details.
Logarithm operation )
command LEDA------Executed while ON
t— F————]{LEDA/LEDB] LOG | LEDB--Executed at Data to be set
leading edge Head number of devices
LEDC | © | » where the data from
: @ which the logarithm op-
eration is to be executed
LEDC is stored.
Head number of devices
LEDR @ where the operation re-
sult is stored.

Functions (1) Calculates a natural logarithm of the value designated by ®
and stores the operation result in the device designated by ©.

&t ® O+ ®
log (| N h— 1l |

Floating-point real number Floating-point real number

(2) Only a positive value can be designated with ®. Logarithm
operation cannot be executed with a negative value.

Execution Conditions The LOG instruction execution mode depends on whether it is
designated with an LEDA or LEDB instruction. It is executed every
scan while the logarithm operation command stays ON if it is
designated with an LEDA instruction. When it is designated with
an LEDB instruction, it is executed only once at the leading edge of
the logarithm operation command.

Instruction END instruction Instrucmn
execution | processing | execution m:eetmon
0 I END l Step 0 I END Step Q END Smp ] END Step

L . ON
Logarithm operation command OFF I

§

Sequence program flow i

—

g —— I

LOG (with LEDA}

jj

N ;T""'"
_-__-_d:_--_-___T

LOG (with LEDB)
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Operation Errors An operation error will occur in the following cases and an error
flag (M9011) will be set.

8. REAL NUMBER PROCESSING INSTRUCTIONS

Error Code
D9008 | D091

Description

A negative vaiue or 0 is designated with @ The operation result is
outside the following range: . 50 | 503

2_127§ [ Operation result I < 21&9

Program Example This program calculates a logarithm for the value set in D41 to D40
as a floating-point real number and stores the operation result in
D31 and D30.

lH9836 K
a—t THoU 18 056 H

~ fLEDA FLOAT 3

-~ {LEDC D38 | Conversion of the input data
into a floating-point real num-
-~ {LEDC D42 I | ber. (D)

- TLEDR J

= ———{LEDA LOG 3

i TLEDC D40 "3 Calculating natural logarithm

@
- {LEDC D38 X
- : LLEDR 3
o @
D50 - Real number Da1 D4g Logarithm D31 D30
ituti i i i I

10 Substitution. 10 conversion 10 operation | 2 302585

F Il . . JL
mov Binary value LOAT Real number value Real number value
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