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INTRODUCTION

About this Manual

Technical Manuals
Supporting T-Series
Programmable
Controllers

This manual (“T-Series Instruction Set (Ladder’. SFC) Manual”) gives
details and practical examples of ladder and SFC languages, two of the
programming languages supported by the PROSEC T3H/T3/T2E/T2/T1
Programmable Controllers.

The following manuals are available.

T1 User’s Manual Configuration, use, installation, wiring, care
(UM-TSO01 ***-E001) and maintenance concerning the hardware
of T1.

Specifications of the I/O modules.
T1 functions and how to utilise them and
important information for designing user

programs.

T2N User’s Manual Configuration, use, installation, wiring, care

(UM-TSO2N **-E001) and maintenance concerning the hardware
of T2N.

Specifications of the I/O modules.
T2N functions and how to utilise them and
important information for designing user

programs.

T2E User’s Manual Configuration, use, installation, wiring, care

(UM-TSO02E **-E001) and maintenance concerning the hardware
of T2N.

Specifications of the I/O modules.
T2N functions and how to utilise them and
important information for designing user

programs.

T2 User’s Manual Configuration, use, installation, wiring, care

(UM-TS02 ***-E001) and maintenance concerning the hardware
of T2.

Specifications of the I/O modules.
T2 functions and how to utilise them and
important information for designing user

programs.

T3 Hardware Configuration, specification, Installation and

(UM-TS03 ***-E002) wiring methods, care and maintenance of T3.

T3 Functions T3 functions and how to utilise them; and

(UM-TS03 ***-E003) important information for designing user
programs.
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T Series Instruction
Set (Ladder, SFC)
(UM-TS03 ***-E004)

T-PDS for windows
Basic Operation
Manual

(UM-TS03 ***-E038)

T-PDS Basic
Operation Manual
(UM-TS03 ***-E006)

T-PDS Command
Reference Manual
(UM-TS03 ***-E007)

T Series Computer
Link Function
(UM-TS03 ***-E008)

Detailed explanations of ladder and SFC
programming, two of the languages of the
T3H/T3/T2N/T2E/T2/T1S/T1 programmable
controllers.

Installation and basic key operations of the T-
Program Development System (T-
PDS) software for windows.

Installation and basic key operations of the T-
series Program Development System (T-
PDS) software.

Detailed command explanations of the T-
series Program Development System (T-
PDS) software.

Specification and explanation of the
computer link functions of T3H/T3/T2E/T2.

W
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Overview

OVERVIEW

The T series (except the T1S/T1) support the ladder diagram and the
SFC languages. The T1S/T1 support the ladder diagram langrage.
Various instructions are provided in the ladder diagram to meet a wide
range of applications. Floating point mathematics are also available with
the T3H/T3/T2N/T2E. The SFC (Sequencial Function chart) is suitable
for sequencial control applications.

Detailed operation of each instruction, available operands and
expressions are described in this manual.

The first part provides common and important information for reading the
explanation of each instruction, so please read it carefully.

The following subjects are described.

Handling of numeric data by the T series

Overflow, underflow, carry flag, error flag

Modification for operands (index modification, digit specification)
Edge execution modifier

format of instruction

Calculating the number of steps

How to read the instruction specification page.

Notes on programming

List of ladder and SFC instructions

0. Differences among the T series PLCs

BOoNOOA~WNE

Please note the underline keywords.
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Numeric Values

1. NUMERIC VALUES

1.1
Size of numeric data

bit position

The basic size of numeric data which is handled by each instruction is
one word. The basic size of one word is a group of 16 bits. This is called
single length data, and can handle decimal data 0 to 65535. This data
can also be expressed in hexadecimal; in single length data it is 0000 to
FFFF. When this is displayed on the programmer the letter H is added in
front of the data in order to distinguish hexadecimal data from decimal
data. i.e. the range displayed is from HO000 to HFFFF.

SINGLE LENGTH DATA

bit position

ON or OFF information is stored in the small boxes (0 - F) in this
diagram.

Briefly, this can be taken as 16 columns of binary numbers. These
binary numbers are converted into decimal numbers; 0 when all the 16
columns are OFF; 65535 when all the 16 columns are ON.

Therefore, values from 0 to 65535 can be handled as single length data.

Furthermore, with the T series numeric data greater than 65535 can be
handled.

Two single length data words are coupled together to form 32 bit (2
word) data, this is called double length data. Double length data can
handle in decimal values from 0 to 4294967295.

DOUBLE LENGTH DATA

This is basically the same concept as single length data but the number
of columns is doubled. The size of the numeric data which can be
handled is within the range 0 to 4294967295. When displayed as
hexadecimal it is HO0000000 to HFFFFFFFF.

_NOTE
VAV

When the T series handles numeric data such the data is stored in a
memory area called a register. One word (16 bits), one register should
be sufficient when handling single length data but when handling
double length data 2 registers are necessary.

2
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Numeric Values

An example of double length data is explained below, by the use of data
registers DO000 and DOO0O1.

(EXAMPLE)

For example when the data 500000 is stored in the coupled registers
DO0000, D0001, it appears as follows:

bit position F C 8 4 0 F C 8 4 0
[o]o]ofo]o]o[o[ofo[o[o[ofo[1]1]1] [1]o[1]0]o]o[o]1]o[o] 1] ofo[0]0]0]

D0001 D0000

In this case DO0O0O is called the lower register (or lower word) and
D0001 is called the upper register (or upper word).

That is, lower address register stores lower word data and higher
address register stores upper word data.

Instruction Set 3



Numeric Values

1.2 The following data types are available for single length.
Data types for single
length data 1 Unsigned integer
2 Signed integer
3 BCD (Binary Coded Decimal)

1.2.1 Unsigned integer
The same as single length data described under the 1.1. The total bits
for the numeric data is 16 bits, the data range is from 0 to 65535.

1.2.2 Signed integer

A data format to handle minus [negative] numeric values. The T3H/T3/
T2N/T2E/T2 utilises the 2's complement expression method, used
generally.

2's COMPLEMENT EXPRESSION

(EXAMPLE)
For example -10000 decimal value is expressed in 2's complement
expression of 16 bits as follows.

bit position Firstly, decimal 10000 is expressed in binary format as follows.

F C 8 4 0
[ofo[2]ofo]1]1][1]o]o[o[1]o0[0[0]0]

bit position Next, all bits are inverted (0 and 1 are exchanged).
F c 8 4 0
[1]1]of1]1]o[ofo]a]1]1]of1][1]1]1]

bit position Finally, 1 is added.

F C 8 4 0
[1]1]of1]1]o[ofo]1][1]1]1]o[0] o] o]
Dsignbit

This is the binary format of -10000 in 2's complemented expression

4 PROSEC T SERIES



Numeric Values

In the signed integer, bit F shows the sign of the data.

when bit F = 0 ... plus [positive] number
when bit F = 1 ... minus [negative] number

Therefore, as 15 bits from 0 - E are used for numeric data, the range is
from -32768 to 32767. This is shown graphically in the following
diagram.

minus number plus number
<>>/“35535) \
L A 0 1,

-10000 10000

(55536)

32767 32766 , ,
(32769) 32768 32767 numeric value in parentheses

(32768) is the unsigned value

Instruction Set
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Numeric Values

1.2.3 BCD Data

BCD means Binary Coded Decimal. It is a method of expressing one
digit of a decimal number by use of in a set of 4 bits of binary numbers.

The following are the corresponding examples for 0 - 20.

Decimal  BCD Data Decimal  BCD Data
No- o |ofofo]o][o]o]ofo] M- 10 [o]o]o]1][0]o]o]o]
1 [o]o]o]of[o[o]o[1] 11 [o]o]o]1][o[ofo[1]
2 [ofofofof[o]o[1]o] 12 [o]o]o[1][o]o]1]o]
3 [ofofofof[o]o[1]1] 13 [o]ofo[1][ofo]1]1]
4 |o]ofofo]fo[1]0]o] 14 [o]oo]1][o[1]o]o]
5 [ofofofof[o]1]o]1] 15 [o]ofo[1][o]1]0]1]
6 [o]o]ofof[o[1]1]0] 16 [0]o]o]1][o[1]1]0]
7 [o]o]ofof[of2]1]1] 17 [o]ofo]1][o[1]1]1]
8 [ofofofo[[1]o[o]o] 18 [o]o]o[1][1]o]o]o]
9 [o]o]ofof[1]ofo[1] 19 [o]oJo]1][1]ofo[1]
20 [ofo[1]of[o]o]o]o]

Because the size of single length data is 16 bits, BCD data is limited to
4 digits, i.e. HO000 - H9999 can be handled within one words.

_NOTE

VAV

Differences between BCD data and hexadecimal expression.

BCD data and hexadecimal expression are similar in that both express
data of one digit (from 0 to F) by use of a set of 4 bits. Please take
care when handling not to mix them together.

6
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Numeric Values

The following example illustrates the difference in addition.

(EXAMPLE)
BCD data addition (BCD addition)
Addition of H3765 and H4849

F c 8 4 0
[o]e[2 x[o[x[x]s[o]a o[o < o]1]
3 7 6 5
lo]1]o]o|1]o]o|ofo[1]o|o|1]o]o|1] for decimalisation each digit
bit position ) 4 8 4 9 is 4 bits carried over at 9.

[[o]ofo]e[1[1]o]o]o[o]1]o]z]o]o]
8 6 1 4

Hexadecimal addition (normal addition)
Addition of H3765 and H4849

F (of 8 4 0
[ofo]1]1]ofs]1]1]o]a]1]ofo]1]o]1]
3 7 6

5
[o]1]o]of1]o]o|ofo]1]o|o[1][o|o|1]| with hexadecimalisation
4 8 4 9 each digit is 4 bits
bit position carried over at F.
P CLLLLEEERERRR[RT] T came as binary
addition because
F=(1111).

+)
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Numeric Values

1.3
Data types for double
length data expression

The following data types are available for double length.

1 Signed integer
2 BCD (Binary Coded Decimal)
3 Floating point data (T3H/T3/T2N/T2 only)

1.3.1 Signed integer

Basically this is the same as single length data with sign, and is
expressed in 2's complement. The double length data can handle bigger
numbers than the single length data, because the length is 32 bits.

The numeric data range is from -2147483648 to 2147483647. This is
shown graphically in the following diagram.

minus number \pmlnumber
(294967295); o 1

(4294967294)

2147483646

Glirisoes) 2147455008347 numeric value in parentheses
(2147483648) is the double length unsigned value

8
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1.3.2 BCD data

BCD data is the same as single length data BCD. With double length
data the BCD digits are expressed across 32 bits, 0 to 99999999 can be
handled.

1.3.3 Floating point data (T3H/T3/T2N/T2E)

All binary number calculation functions both single length, and double
length described so far use so-called fixed point data.

Only integer data can be expressed by this format.

Real numbers, which contain data before and after the decimal point can
be handled by the T3H/T3/T2N/T2E, as it supports floating point data
calculation functions. (Floating point data cannot be handled by the
T2E/T2/T1S/T1).

FLOATING POINT DATA

When a real number is expressed with the floating point format, it is

expressed as follows.
Mantissa
| |:|Exponent

Real number value = (S) (M x 2F)
| Sign

Where S is the sign, M is the decimal fraction smaller than 1, and E is
-127 to 128. In practice when the T series handles data format, it is as
follows.

(TTTITTT I I [T I T LI ITTT]

exponent part e (8 bits) mantissa part m (23 bits)
sign part s (1 bit)

The real number value is obtained from the above formula

S=s

M=1+ 2%

E=e-127

Thus the real number value is (s) ((1 + 2"213 ) x 2 °*)
_NOTE

VAV

* The T series floating point data format is in accordance with IEEE
754 standard.

* Normally there is no need to consider the floating point data format
for user.

Refer to the next page for the floating point data table.
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Numeric Values

Floating point expression

Double length

Instruction language

) exponent | Mantissa hexadecimal Real number value handiin Notes
Slgn part part number g
0 38
HFF H7FI;FFF H7FFF0FFFF +6.805§5x10 +3.40282 x 108
HO00000 |  H7F80 0000 fmit
weg | HIFFFFF | HTFTF FFFF +3.40282 x10%8 maximum plus
o o o [positive] value
H000000 H7F00 0000 +1.70141 x 10°®
H96 H7FFFFF |  H4B7F FFFF +16777215
o o o *
H000000 H4BOO 0000 + 8388608
H7F H7FFFFF |  H3FFF FFFF +1. 99999988
0 0 )
HO00000 H3F80 0000 +1
HO1 H7FFFFF |  HOOFF FFFF +2.35099 x 10° *°
0 0 o | mimimum plus
H000000 H0080 0000 +1.17549 x 10 [positive value]
HOO H7FFFFF HOO7F FFFF
0 o) .
H000000 HO000 0000 +5.87747x 10
0
1 HOO H000000 H8000 0000 -5.87747x 107
0 o
H7FFFFF H807F FFFF
Ho1 H000000 H8080 0000 -1.17549 x 10 minimum minus
o o o [negative value]
H7FFFFF H8OFF FFFF -2.35099 x 10
H7F H000000 HCBOO 0000 -1
o o )
H7FFFFF |  HBFFF FFFF -1.99999988
H96 H000000 HCBOO 0000 - 8388608
0 0 )
H7FFFFF | HCB7F FFFF - 16777215
HFE H000000 HFFO0 0000 -1.70141 x 10°®
) o) 0 e | maximum minus
H7FFFFF |  HFF7F FFFF -3.40282 x 10 [negative value]
HFF HO000000 HFF80 0000 -3.40282x 1038
o) o) limit
HTFFFFF |  HFFFF FFFF - 6.80565 x 10°°

10
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Overflow, Underflow, Carry Flag, Error Flag

2.

OVERFLOW,
UNDERFLOW, CARRY
FLAG, ERROR FLAG

2.1
Overflow, Underflow

The T series use 2’s complement expression to express minus integers,
as has been explained in a previous page. Single length or double
length numeric data is divided into the plus [positive] zone and the minus
[negative] zone.

The maximum value of signed integer is 32767 for single length, or
2147483647 for double length. If a calculation result is greater than the
limit, it is called the overflow.

The minimum value of signed integer is -32768 for single length, or
-2147483648 for double length. If a calculation result is less than the
limit, it is called the underflow.

There follows examples of calculations when overflow is produced and
when underflow is produced.

(EXAMPLE 1) Example of Overflow (Single Length)

30000 + 10000 = 40000

The maximum single length data 32767 is exceeded, because it is
placed in the minus zone, an overflow is produced. This is shown
graphically as follows.

minus number plus number

I

@©s535) L 0 1

10000
addend number

Sum 30000
- 25536 Augend number

(40000) -30768 32767
(32768)

numeric value in parentheses
is unsigned value

Instruction Set 11



Overflow, Underflow, Carry Flag, Error Flag

(EXAMPLE 2) Example of Underflow (Single Length)

-20000 - 30000 = -50000

Exceeds -32768 the minimum single length data, because it is placed in
the plus zone, underflow is produced. This is shown graphically as
follows.

lus number

minus number p
/ 1+ \@

Subtrahend
number

15536
Difference

Difference

Minuend
number
-20000
(45536)

Minuend
number

30000 Subtrahend number

32767 32767 ) )
(32768) numeric value in parentheses

is the unsigned value

12
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Overflow, Underflow, Carry Flag, Error Flag

2.2 Basically the T series have only single length data or double length data
Carry Flag (CF)  calculation. In this way, with addition and subtraction of fixed point data,
carry from the F bit or borrow to the F bit can be produced. The T series
support addition with carry and subtraction with carry instructions, and
the device S0050 is set for carry to be produced.

This S0050 is called the carry flag.

An example of carry production in single length data calculation is given
below.

(EXAMPLE) -10000 + 20000 = 10000

F c 8 4 0
[t]e]o]2]2]o]o]o]1]2]2]1]o]0]0]0] -10000

[o]1]o]o]1]1]1]o]o]o]1]0]o o] 0] o] 20000

+)

Carry flag [ofo]1]o]o]1]1]1]o]o]o]1]o]o]0]0] 10000

Carry

This is shown graphically below. The carry or borrow occurs when the
calculation result has passed through the zero point.

minus number plus number

Mﬁrl 0 1 \@

Augend
-10000
(55536)

Augend 10000 Sum

(75536)

'Addend 20000 Addend

numeric value in parentheses
is the unsigned value

32767

-32768
(32768)

Instruction Set 13



Overflow, Underflow, Carry Flag, Error Flag

(EXAMPLE 2)
10000 - (-30000) = 40000

F c 8 4 0
[o]o]1]o]o]1]1]1]o]o]o]1]o]0]0]0] 10000

[1]o]o]o]1]o]1]o]1]1]o]1]o]o]0]0] -30000(@3s536)
-)

T [t]o]o]1]1]1]o]o]o]1]o]o]o]o]0]0] -25536 (40000)

Borrow

This is shown graphically as follows.

minus number plus number

<>>%35) 1

0 1 \\\\\\\\\¥>
Subtrahend \

Minuend

10000

- 25536 Difference

(40000)

numeric value in parentheses

35536 : .
(95539) is the unsigned value

32767

-32768
(32768)

14 pPROSEC T SERIES



Overflow, Underflow, Carry Flag, Error Flag

The calculation of bigger size data than double length can be performed
by using “with carry” addition or subtraction instructions consecutively.

A (4 words length) addition program example is shown below.

(EXAMPLE 3)

When NO contact X0000 is ON, the 4 words length data DO000 -
D0003 and the 4 words length data DO004 - DO007 are added and the
result is stored as 4 words length data DO008 - D0O011.

X0000

— RSTC] (1)

(1)
(2)

D0001-D0000 D+C  D0005-D0004 — D0009-D0008 ———— (2

D0003D0002 D+C D0007-D0006 - D0011-D0010]

Carry flag is reset
By coupling 2 addition with carry instructions the sum of the 4
words length data is calculated.

Instruction Set 15



Overflow, Underflow, Carry Flag, Error Flag

2.3 When a calculation error is occurred in the T series, the device S0051 is
Error Flag (ERF)  set ON. This S0051 is called the error flag.

When this flag has been set, it is held in the set status until the S0051 is
reset by the RST instruction (FUN115).

Calculation errors are as follows.

(2) I/O no answer error
2) I/O parity error
a) /O read parity error
b)  I/O write parity error
3) Boundary error
(4) Address boundary error
(5) Division error
(6) BCD data error
) Table operation error
(8) Encode error
9) Destination error
(10) Nesting error

In order to discriminate the cause of the error, the cause identification
flags in the registers SW002 and SWO006 are set at the same time as the
error flag comes ON.

FEDCBA98 76543210
swooz [ [ [[[[IIITILTIT]]

|— 1/0 no answer error
—— /O parity error

FEDCBA987 6 543210
swooe [ | [[[ ][Il ][[]]]

Boundary error
Address boundary error
Division error

BCD data error

Table operation error
Encode error
Destination error
Nesting error

The following table describes these errors.
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Overflow, Underflow, Carry Flag, Error Flag

ERROR TABLE
Error Name Ident;r;iqatlon Description Action Corresponding Instruction

I/O no answer error No response from the /0 [Has the /O module been The instruction that can use

module. /0 access retried |inserted? Also check device I, O or register IW,
50022 hut retry exceeded 4 times |insertion has been done | OW as operand.
S0 error down. correctly.

/O parity error /0 read parity error: Has the I/0 module been The instruction that can use
abnormal data from the I/O |inserted correctly? Check | device I, O or register IW,
module. that the expansion cable is | OW as operand.

I/O write parity error: not abnormal.
S0023 abnormal 1/0 data.
I/0 access retry performed,
exceeds 4 times, error
down.
Boundary error Bit operand, word operand  [Keep the operand range Instruction that can handled
S0064 or table address exceeds  |within the area. in register for operand
register area by index.

Address boundary error The entry number indicated |Specify the entry number of [ CALL, JUMP
in subroutine call or jump  |the subroutine call or jump

S0065 instructions, exceeds 0to  |instructions within the entry
255, by index number range 0 to 255.

Division error The divisor is 0 in the The divisor should be other |/, D/, U/, DIV, B/, DB/, F/,
division instruction. than 0.

The quotient has overflowed |Perform the calculation DIV
S0068 in the instruction of double  [when the quotient is less

length/single length division [than 65535.

without sign, but divisor is

not equal to 0.

BCD data error Digit of BCD data is numeric [Ensure every digit of BCD | BIN, DBIN, BCD, DBCD
value otherthan 0- 9 inthe |[datais0-9 B+, B-, B*, B/,

S0069 instruction using BCD data. DB+, DB-, DB*, DB/,
B+C, B-C, DB+C, DB-C

Table operation error In m bit file n bit shift/rotate  |Check table size, shift/rotate | TSHR, TSHL

instruction number TRTR, TRTL
(1) shift/rotate number TRRC, TRLC
exceeds table size
(2) shift/rotate number is
other than 1 to 16
S006A In table bit set/reset Check table size, keep bit | TSET, TRST

instruction, bit pointer is
over the table size

pointer within the range.

Data total number in
PUSH/POP instruction is
over the table size

Check the table size, keep
the data total number within
the range.

PUSH, POPL, POPF

Instruction Set 17



Overflow, Underflow, Carry Flag, Error Flag

Error Name

Identification flag

Description

Action

Corresponding Instruction

Encode error

S006B

No ON bhit in the table in
encode instruction

Enter data including On bit

ENC

levels in subroutine and
FOR/NEXT instruction.

for subroutine and
FOR/NEXT instruction.

Destination error S006C The entry number (modified |Check the program CALL, JUMP
by index) cannot be found  [corresponds to the entry
with the subroutine call and |number specified in the
jump instructions. subroutine call instruction
and jump instructions.
Nesting error S006D The nesting exceeds 6 Keep nesting within 6 levels | CALL, FOR~NEXT

Nesting for master control
instruction exceeds 8 levels.

Keep the nesting within 8
levels for master control
instruction.

MCS, MCR
MCSn, MCRn

18
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Operand Modifiers

3.
OPERAND MODIFIERS

3.1
Index Modifier

When the register and device are specified in the instruction, the
following 2 types of modifier are available.

1 Index modifier
2 Digit specification

Each is described below.

By use of the index regqisters (I, J, K) it is possible to perform indirect
addressing of random registers, devices and numeric values. A
numerical value from -32768 to 32767 can be set in the |, J, and K
registers. Program examples are shown below.

(Example 1)Data Transfer Instruction

X0000  X0001

f M fr } [+ |} 1)
X0001  X0000

} 1 i1 { 11 1 3]
X0002 |

———1 xwoo1 MOV D0500 ! @)

D) When device X0000 changes from OFF to ON, the contents of
index register | is increased.

2) When device X0001 changes from OFF to ON, the contents of
index register | is decreased.

3) When device X0002 changes from OFF to ON, the contents of
register XWO0O01 is transferred to the register of address which is
specified by the index register | as base address D0500 (e.g.. if |
=500, then the destination register is D1000).

_NOTE

The content of the index register | can be used from -32768 to 32767.
But, in case of using DO500 as the base, contents of the index register |
is -500 to 7691 because data register addresses are from D000O to
D8191. In case of exceeding this range, a boundary error occurs and
the error flag (S0051) come ON.

(Example 2)Double Length Addition instruction
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Operand Modifiers

XOOOIO XOE)Ol
I

3t {1} [+1 1 H+1 11

X0001  X0000

f 1 {1} [1 1 H-a 1}

X0002 |
p———+1—{ D0001-D0000 D +

D0003-D0002 — K -J

]—

O]
@
©)]

(1) When X0000 changes from OFF to ON, the contents of index
register | is increased by 2.

(2) When X0001 changes from OFF to ON, the contents of index
register | is decreased by 2.

3) When X0002 changes from OFF to ON, the contents of the
double length register which is specified by index register | as
base D0001-D0000 (for example D0501-D0500 if | = 500) is
added to double length data DO003-D0002, and the result is
stored in double length index registers K-J.

NOTE

' WAV 'e index registers (1,J,K) are used as a double length register,
the combinations J-1 or K-J can be used. Other combinations are not

allowed.
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Operand Modifiers

3.2
Digit Specification
(except the T1)

Data handling in digits (4-bit units) is available. In practice this can be
used for masking of BCD data etc. Program examples for the data
transfer instruction are shown below.

(Example 1)Digit Specification Bit Device -> Register

H3862 is stored in RW000, H21A3 is stored in RW001, before the
operation.

X0000 Q3 |
——+—R0008 MOV D000 } |

When device X0000 changes from OFF to ON, 3 digits (= 12 bits) of
data (from R0O008 upwards)are transferred to DO00O.

RWO001- RW000 D0000
C8 40 C8 40 C8 40
[2[1]a]3] [3]8]e]2] 0]3[3]s]
-~ -~

| A = 3 digits (12 bits) starting with RO008 |T

(Example 2)Constant Value -> Digit Specification Bit Device

X0000 Q2 |
——+—{H3A8B MOV Y0028 ] |

When device X0000 changes from OFF to ON, the lower 2 digits (8 bits)
of H3A8B are stored to 2 digits (8 bits) starting with Y0028.

Constant YW002
C 8 40 C 840

3[afs]e OEIEE

* | *
P ———— —— ——

| 1 data remaining before instruction execution.
These are not cleared to zero.

lower 2 digits of the constant data are stored
in 8 hits starting with bit 8 of YW002.
ignored

_NOTE
VAV

1. When digit specification specifies QO, 1 bit is specified.

2. The operands that can be used for digit specification are the
devices that are permitted for use in each instruction, within X, Y, S,
L, R, Z, I and O.

3. Inthe T2N/T2E/T2, the digit specification is available only for XCHG
(FUN18) and MOV (FUNZ22) instructions.
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Edge Execution Modifiers

4,

EDGE EXECUTION
MODIFIER

(except the T1)

Execution timing specification is possible for some instructions. In the
normal condition, the instruction is executed every scan during the input
condition (status of left link) is ON. In the other hand, if the edge
execution modifier has been added to the instruction, the instruction is
executed only once when the input condition is changed from OFF to
ON.

The edge execution modified instruction is the same in operation as a
normal instruction with a transitional contact (rising) placed before it.

The program example using addition instruction is shown as following.

(Example)

symbol modifier

X0000 |
}—1 —{ D0000 ~+ D000l — D002 | |

| equals

X0000 |
—+——{D0000 + D0001 —  D0002l |

Here, when device X000 changes from OFF to ON the addition
instruction executes once.

22
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Expression of Instructions

5.  When using arithmetical calculation instructions, logic instructions,
EXPRESSION OF comparison instructions etc., with added value functions (such as
INSTRUCTIONS  carrying, floating point calculations,) the notation rules are those in the
following table.

Function Notation Examples

double length D [instruction ] double length addition
(FUN 31) D+

with carry [instruction ] C addition with carry +C
(FUN 35)

double length with carry | D [instruction ] C double length addition D+C
with carry
(FUN 37)

BCD B [instruction ] BCD addition B+
(FUN 192)

double length BCD DB [instruction ] double length BCD DB+
addition
(FUN 196)

double length BCD with | DB [instruction ] C double length BCD DB+C

carry addition with carry
(FUN 201)

floating point (T3 only) F [instruction ] floating point addition F+
(FUN 208)

table T [instruction ] table transfer TMOV
(FUN 25)

unsigned data U [instruction ] Undsigned greater than
(FUN 108) u>
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Number of Steps Per Instruction

6

NUMBER OF STEPS PEF\’.

INSTRUCTION

The number of steps used by each instruction is entered in the list of
instructions. The exact number of steps varies according to what data is
used in the instruction. The theory is described here.

For example, when the number of steps for an instruction is 3 to 5, the
basic number of steps of this instruction is 3 steps.

Each instruction modifier used, adds one further step. The additional
essentials in the number of steps are the 3 following items.

) Using double length constant data.
(2) When a constant operand has an index modifier attached.
3) When a digit specification maodifier is used.

Examples are shown below.

(Example 1)Double Length Addition With Carry
The basic number of steps for this instruction is 4 steps. The operand
are set as described below.

| Q5
———{0000100000 D+C DO0001D0000  — Y0000 F———

T @ T @ T @)

(1) 1 step is added as the double length constant value data is used.
A further 1 step is added as the constant data has an index
modifier attached.

(2) No relevant item, no number of steps added to this operand.

3) 1 step added as digit specification modifier used.

Therefore, 3 steps are added to the 4 basic number of steps, making a
total of 7 steps.

24
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Number of Steps Per Instruction

(Example 2)ASCII Conversion
The basic number of steps for this instruction term is 3 steps (when

converting only 1 or 2 characters). Thereafter, 1 step is added 2 addition
characters.

———{Error - Message ASC D10000 ———

The total part is 13 characters, the first 2 characters are included in the
basic step.

Er ro r- Me Ss al e
| | | | | | | L% |
T_ total 6 steps
Included in the
basic steps

Therefore, 6 steps are added to the 3 steps which are the basic number
of steps making a total of 9 steps.
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How to Read The Instruction Specification

HOW TO READ THE

7. Each explanation page contains the particular instruction, as described

below.

INSTRUCTION
SPECIFICATION

function number, instruction name

/

instruction
<1
/ / TABLE OR name
FUN 58 T/ OR (TOR)’ describe
Performs logical OR of each bit of 2 register tables Related Instructions |_— the related
H H / - .
instruction 1 < instructions
outline
description
input executing output format of
—{ A TON@ B - C < instruction
Explanation
of instruction. i :
Functions _ . _ ‘ corresponding
~ Finds the OR of each bit of each register in 2 tables of size n words, Input Acton Output X o
[ starting with operands A and B, and stores the result in a table of o e ® le—T Input conditions,
size n, starting with operand C o oo o instruction action
* The range of table size n is from 1 to 64.
and output status
operand Device Register INDEX
opr mame [ [v|s{u Rz |t {c |1 |o|w|w|sw|w|mv|w|T]c|o|r|mw|ow|i]s |k |consant| index )
A | sanotune ojojo[o[of[o[o[o]o[o]o 0|, available
n | e 0 operands and
B | sroftable 0|0|0|0f0|O|O|O|0]|0O]|0 0 operand
¢ [datofrea o|o|o|O|O|O|0|0|0O] |O 0 modifiers
programming RO2D  HFO35 H26B  HF3TF |
example F—{ RW023 TOR (03) RWO16 — D000 } {
/ Operation
programming Rwo3 [HFO 35 OR RWol6 [ H236B - D100 [ HF37F
n |:RW024 HOOFF OR RWOL7 [ HAAAA - DI00L | HAAFF
example RW025 [ H5555 OR RWo18 [ HOFOF - D102 | H5F5F

* When the NO-contact R002 is ON, the OR of each bit of each register in a table size of 3 words, starting with
RW023, and a table size of 3 words, starting at RW016 is found. The result is stored in a table size of 3 words,

starting with D1000, and the output is OFF.

/

explanation of action of
programming example

26
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Notes on Programming

8.
NOTES ON
PROGRAMMING

8.1
Notes for Edge Execution
Modifier

In the case of using an edge execution modifier, please note that any

instruction cannot be written after (on the right link of) the edge
execution modified instruction.

7
- 00001MOV D0010 H oooo%ooon]— -

R0002
HD0010 "+ D0011 - D0020] ]

Connection error for edge detect instruction

Please make change as follows.

——+——— 00001 MOV D0010H 00000 MOV D0011}
R0002

—~
-

————{D0010 + D001l - D0020 }

Instruction Set
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Notes on Programming

8.2

Multi-input instruction

The multi-input instructions have two or more input connections. Each
input, except the lowest input, cannot be connected after divergence or

convergence.

For these inputs, use a dummy contact such as the normally ON special

relay (S004F).

The following 5 instructions are the multi - input instructions.

divergence/convergence
instruction symbol FUN No.
impossible input possible input
counter CNT C E
shift register SR 74 D, S E
B|-d|rect|ona| shift DSR 75 DS E L
register
flip flop FIF 147 S R
up down counter u/D 149 yC E
X0000 R0010
— | —
- CNT -
G.000
00100 CO00 —
or
X0000
— | CNT
X0001
— 00100 €001 -
C.001
in this case, change as follows
X0000 R0010
— | { —
S004F
= CNT
C.000
00100 CO000 —
X0000  SO04F
— CNT
X0001
— 00100 C001 —
C.001
_| -
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Notes on Programming

8.3
Counter (CNT) instruction
(T2/T2E/T2N/T3)

8.4
Subroutine call (CALL)
instruction

8.5
Step-sequence
instructions
(T2/T2E/T2N/T3)

8.6

Sequential Function
Chart (SFC)
(T2/T2E/T2N/T3)

Do not program a circuit in which a CNT output is connected with the
upper line. If such circuit(s) exists in a program, T2/T2E/T2N/T3 cannot
run normally.

RO000 R0001 RO005
4 f { | ( —
R0002 R0004
— CNT -
R0003 Not allowed
00100 CO000 -]
R0002 R0004 R0O005
4— CNT f ( —
R0003
00100 CO000 . =1
RO000  ROOO1 Normal operation
L ] L -
LI |

Do not program a circuit in which a CALL instruction is executed when
the left power-rail is OFF. If a subroutine is called in this condition, the T
series will become error state.

For example, the program below will cause error. If the invert contact (I(
is used instead of the transitional contact ((( in the example below, the
result is the same.

RO000
4 I IMNS

5 J——CALL N.000}
6| [MCR )—l

Hierarchy configuration of the step-sequence is not allowed. For
example, if a CALL instruction is used in a step-sequence circuit and
another step-sequence is used in the called subroutine, T2/T2E/T2N/T3
cannot run correctly.

By the same reason as above, it is not allowed to use some step-
sequences in different program types which are executed in parallel.
Use step-sequence(s) only in the main-program.

It is not allowed to use some SFC blocks in different program types
which are executed in parallel. Use SFC block(s) only in the main-
program.
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Notes on Programming

8.7
Timer register (T3H)

8.8
File register (T3H)

T3H internally, the register ranges TO0O to T511 and T512 to T999 are
handled separately. Therefore, index modification or table designation
across these ranges are not allowed.

For example)

|H{T450 TMOV (100) D1000}- Not allowed
T450 TMOV (62) D1000]— Allowed
T512 TMOV (38) D1062]—

The T3H has 32768 words of file register in the CPU module.

Function type Type | Address range Quantity Expression
code example

File register F 0000 - 9999 | 32768 words F9000
10000 - 32767

For the address range FO000 to F9999, normal direct addressing is
available as follows.

—[D1000 MOV F9999]-
However, for the address F10000 and after, direct addressing is not

possible. To use this address range with an instruction, the index
modification must be used.

I
—[D1000 MOV F0000]-  If I=30000, D1000 data is transferred to
F30000.

30
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List of Instructions

9.
LIST OF INSTRUCTIONS
9.1
Ladder Instruction
) Symb- FUN type*l
3tinstruction yO' °l No. T3H | T3 |T2N/T2E| T2 T1S/T1 Steps | page

edge execution *1: Instruction(O possible, A T1S possible, but T1 impossible)
(O possible) index modifier (1 possible)
(e not necessary) digit designation (Q possible)

sequence instructions

Normally open contract o (¢] o o o 1 43
Normally close contract (0] O O (@) O 1 44
Transitional contact (rising) (0] (0] (0] (@] O 1 45
Transitional contract (falling) (0] O O O O 1 46
coil (0] o (0] (0] o} 1 47
forced coil (o} o 0] (e} o 1 48
inverter (0] o (0] (0] o 1 49
invert coil (0] (0] o o (0] 1 50
positive transition-sensing contact (6] (e} (0] (e} A 1 51
mﬂ:\;a fransition-sensing o o o o A 1 52
positive transition-sensing coil (0] (0] (0] o A 1 53
negative transition-sensing coil o o (0] (0] A 1 54
jump control set JCS o} o o o O 1 55
jump control reset JCR (¢] (0] (¢] o (0] 1 55
end END (e} o (o} o (0] 1 56
ON delay timer TON (O I Ol 1 (O I Ol 1 O 2 57
OFF delay timer TOF o1 [eR ! o]l o]l (e} 2 58
single shot timer SS o]l (ol I o o O 2 59
counter CNT (Ol | o]l (0] (0] o 2 60
master control set MCs o (0] (0] o (0] 1 61
master control reset MCR (e} (¢} (o} (e} o 1 61
master control set (for nesting) MCSn 134 (6] (e} (o] (e] 2 191
master control reset (for nesting) | MCRn 135 o (0] o (0] 2 191
timer trigger TRG 148 o O (0] O 2 201
Data transfer Instructions

data transfer MOV O |18 Oll QoI |Q|O]l|Q]O]I]|Q]|O]!I 3to5 |62
double length data transfer DMOV | O |19 oOl1 QO] I]|Q]|O] I Ol (ol I 3to6 |63
Invert and transfer NOT O |20 ol |Q|]O]I]Q]|O]!I ol 1 [oN I 3to5 |64
Double length invert and transfer | DNOT | O |21 OlI']|QJO|I']Q|O] I ol 3to6 |65
data exchange XCHG | O |22 OlI|Q|O]I1]|QlO] !l |Q|O|I]|Qf|O]I 3to5 |66
double length data exchange DXCH | O |23 oll|QlOo]I]Q|O]! ol 3to5 |67
table initialization TINZ O |24 Ol1 QO I]Q|O]I Ol 1 4t06 |68
table transfer TMOV | O |25 ol |Q|Oo]I]Q]|O]!I ol 1 4t06 |69
Table invert and transfer TNOT | O |26 ojl|QlOo]I]Q]|O]!I ol 1 4106 |71

NOTE : The T1S/T1 doesn't support edge execution.
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List of Instructions

Instruction Sym- o FUN pet Steps | page
ol No. T3H T3 | T2N/T2E | T2 T1S/TL

edge e)'<ecution *1: Instruction(O possible,A T1S possible, but T1 impossible)

(Opossible) index modifier (1 possible)

(¢ not necessary) digit designation (Q possible)
Arithmetic Operations
addition + O |27 oll|Qfo]l|Q]o]!I o]l ol 4t07 |73
subtraction - O |28 O|l11Q|O]1I]|]Q]O]| I (o3 I O 1 4t07 |74
multiplication * O |29 Ol | QO I]|Q|O] I (O I Ol 1 4t07 |75
division / O |30 oll|Qfo]t1|Qlo]! o]l o]l 4107 |76
double length addition D+ O |31 Ol QO] 1 ]Q|O] I o]l (0] 4t09 |77
double length subtraction D- O |32 Ol |QJO]I1]Q|O] ! [oR (0] 4t09 |78
double length multiplication D* O |33 Ol |QJO]|] 1 ]Q|O] I [oR | 4t09 |79
double length division D/ O |34 Oll QO I']Q|O]I ol 4t09 |81
addition with carry +C O |35 Ol1 QO I]Q|O]I Ol I (o3 I 4t07 |83
subtraction with carry -C O |36 Ol |QJO]1]Q|O] ! [oR ol 4t07 |84
double length addition with carry |D+C O |37 Ol |QJO]I]Q|O] ! [oN 4t09 |85
‘:::I;)Et;re Tengin subtraction witn D-C ) olilaololilalo ol 2109 |86
unsigned multiplication u* O |39 ol |QJO]1]1Q|lO] I o1 | 4t07 |87
unsigned division u/ O |40 Ol1 QO] 1 ]1Q|O] I o]l | 4t07 |88
Unsigned double/single division DIV O |41 ollI|Qjo]Il|Qlo}|l oI 4t08 |89
Comreora manpreatonand oy o lz o] 408 |90
increment +1 O |43 Ol1 | QO I]Q|O] I (O I Ol 1 2t03 |92
double length increment D+1 O |44 Ol |QJO]1]Q|O] I o]l 2t03 |93
decrement -1 O |45 Ol!1I'| QO I]Q|O] I (O I Ol 1 2to3 |94
double length decrement D-1 O |46 Ol |QJO]1]Q|O] I o] 2t03 |95
floating point addition F+ O |208 o1l ol ol 4 273
floating point subtraction F- O 209 o1l o]l ol 4 274
floating point multiplication F* O |210 [oN | ol (ol I 4 275
floating point division F/ O |211 ol ol o1l 4 276
Logical Operations
AND AND O |48 oOjlI|QJO]1]1Q|lO] I ol (oM N 4t07 |96
double length AND DAND | O |49 Oll QO I]Q]|O]I ol 4t09 |97
OR OR O |50 OllI|QJO]1]1Q|O] I ol Ol 1 4to7 |98
double length OR DOR O |51 Ol1|QJO|I]Q|O] I (O I 4t09 |99
exclusive OR EOR O |52 ollr|Qfo]ltr|Qjol! o]l o]l 4to7 |100
double length exclusive OR DEOR | O |53 Ol QO] 1 ]Q|O] I [oR 4t09 [101
NOT exclusive OR ENR O |54 oll|Qfo]t1|Qlol! o]l 4t07 |102
double length NOT exclusive OR |DENR | O |55 Ol!l QO I ]|Q|O]I Ol I 4t09 [103
Table AND TAND | O |57 (ORI ol o1l o] 5 105
table OR TOR O |58 Ol 1 (O I O\l (O I 5 106
table exclusive OR TEOR | O |59 Ol 1 (O I O\l (O I 5 107
table NOT exclusive OR TENR | O |60 o1l o1l (el o]l 5 108
bit test TEST | O |64 ojl|Qfo]t1|Qlol! ol o]l 3to5 |112
double length bit test DTST 65 ol |QJO]1]Q|O] I o]l 3to7 |113
bit file bit test TTST 66 oI o1l ol o]l 4to5 |114

NOTE : The T1S/T1 doesn't support edge execution.
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List of Instructions

Instruction Symb- o | FUN typet Steps | page
ol No. T3H | T3 | T2N/T2E | T2 T1S/T1

edge execution *1: Instruction(O possible, A T1S possible, but T1 impossible)

(O possible) index modifier (I possible)

(e not necessary) digit designation (Q possible)
Shift instructions
1 bit shift right SHR1 | O |68 Ol1 QO I ]|Q|O]I Ol 1 (O I 2to3 | 115
1 bit shift left SHL1 O |69 O|l1 QO] I1]|Q|O] I Ol 1 Ol 1 2to3 | 116
n bit shift right SHR O |70 oljl|Qlo]1]Q|Oo] I ol ol 4t06 |117
n bit shift left SHL O |71 Ol |Q|O]I1]|]Q|O] ! [oN | ol 4t06 |119
m bit file n bit shift right TSHR | O |72 O]l ol Ol 1 (O I 4to5 [121
m bit file n bit shift left TSHL O |73 Ol 1 (O I Ol 1 (O I 4to5 [123
shift register SR 74 o1 (ol | o]l ol 1 O 3 125
Bi-directional shift register DSR 75 ol 1 [oN | o]l ol O 3 126
device shift SFT O |76 ol 1 [oN | (O I Ol 1 2 128
Rotate instructions
1 bit rotate right RTR1 O |78 Ol1 QIO I]|]Q|O]I (O I Ol 1 2to3 | 129
1 bit rotate left RTL1 O |79 Ol1 QIO I ]|]Q|O]I Ol 1 (O I 2t0o3 | 130
n bit rotate right RTR O |80 ojl|jQlojr|Qjoj! o] ol I 4t06 |131
n bit rotate left RTL O |81 oljl|jQlo]1]|Qlo]! ol ol 4t06 |132
m bit file n bit rotate right TRTR | O |82 o]l ol 1 Ol 1l o1 4t05 |133
m bit file n bit rotate left TRTL | O |83 o]l o]l ol ol I 4to5 |135
1 bit rotate right with carry RRC1 | O |84 ojl|jQlo]1|Qlo]l ol 2to3 | 137
1 bit rotate left with carry RLC1 | O |85 ojl|Qlo]l1]Qlo]! ol 2t0o3 | 138
n bit rotate right with carry RRC O |86 oll|Ql|o]I]lQ|O] ! ol I 4t06 |139
n bit rotate left with carry RLC O |87 Ol QO] I]|]Q|O]I (ol I 4t06 |[140
m”'e T DIt Totate ngnt with TRRC |0 |88 ol ol o1 ol 4105 |141
m bit file n bit rotate left with carry | TRLC | O |89 [oR | ol 1 ol 1l o1 4t05 | 143
multiplexer MPX O |90 (Ol | (o | (O | o]l o 5t06 |145
demultiplexer DPX O |91 ol [oR | ol ol O 5t06 | 146
table -> bit transfer TBM O |92 ol 1 [oN | o]l ol 1 5t06 |147
bit -> table transfer BTM O |93 o]l o]l o]l o1 5t06 |148

NOTE : The T1S/T1 doesn't support edge execution.
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List of Instructions

Instruction Symb- o | FUN et Steps | page
ol No. T3H | T3 | T2N/T2E | T2 T1S/T1

edge execution *1: Instruction(O possible,A T1S possible, but T1 impossible)

(O possible) index modifier (| possible)

(e not necessary) digit designation (Q possible)
Comparison instructions
bit file comparison TCMP 95 Ol QO] 1 ]Q|O] I ol 5 149
greater than > 96 OlI|QJO|I]Q|O] I (O3 I Ol 1 3to5 |150
greater than or equal > = 97 oljl|Q|Oo|I|Q|O}| I ol (oM I 3to5 |151
equal = 98 Ol1|QJO|I1]Q|O] I (O I Ol 1 3to5 |152
not equal <> 99 Ol | QO I]Q|O] I ol 1 Ol 1 3to5 |153
less than < 100 Ol | QO I'|Q|O] I ol 1 Ol 1 3to5 | 154
less than or equal <= 101 ol |Q|Oo|I|Q|O}| I ol (ol 3to5 |155
double length greater than D> 102 Ol |QJO]I1]Q|O]! [oR | (0] 3to7 |156
Egﬁ;mm@ tham o D>- 103 |oli1|aololi ool o1 0 3t07 |157
double length equal = 104 Ol |QJO]1]Q|O] I [oR o 3to7 |158
double length not equal D<> 105 ol |Q|O|I1|Q|O}| ! (oM I (0] 3to7 |159
double length less than D< 106 ol |Q 1 1Q|O | I [oN | (0] 3to7 |160
double length less than or equal D<= 107 ol |QJO]1]Q|lO] I o]l o 3to7 |161
unsigned greater than u> 108 ol |QJO]1]Q|O] I o]l Al 3to5 |162
unsigned greater than or equal Uu>= 109 Ol |QJO]|]I1]Q|O] ! (o I Al 3to5 |163
unsigned equal U= 110 Ol |QJO]1]1Q|O] I o]l Al 3to5 |164
unsigned not equal U<> 111 ollI|Qlo]I]|Q]Oo]! ol A 3to5 |165
unsigned less than U< 112 Ol |QJO]1]Q|O] ! o] Al 3to5 | 166
unsigned less than or equal U<= 113 ol |Q|Oo|I|Q|O}| ! ol Al 3to5 |167
floating point greater than F> 212 ol [oN ol 3 277
floating point greater than or equal | F > = 213 ol (ol | ol 3 278
floating point equal to F= 214 (ol I ol ol 1l 3 279
floating point not equal to F<> 215 ol (o I o] 3 280
floating point less than F< 216 ol ol ol 3 281
floating point less than or equal F<= 217 o1l (ol | ol 3 282
Special instructions
set device/register SET O |114 oOjl|QJO]1]Q|lO] ! ol O 2to3 | 168
reset device/register RST O |115 Oll QO I]Q|O]I ol 1 (e} 2to3 | 170
table bit set TSET O |116 Ol 1 (O I (O I ol 1 4t05 [172
table bit reset TRST | O [117 o1l (Ol | o]l (O | 4t05 [174
set carry SETC 118 O O O (0] (@) 1 176
reset carry RSTC 119 (e} (e] (e} (e} (e} 1 177
encode ENC O |120 ol o1l o1l ol o 3to4 |178
decode DEC O |121 Ol 1 (O3 I O\l ol 1 (e] 3to4 |179
bit count BC O |122 Ol1 | QO I ]Q|O] I (O I A 3to5 |180
double length bit count DBC O |123 oOl11Q|O]I]|QlO] I O 1 3to6 | 181
data search SCH O [124 (o | (Ol | o]l ol 5to6 |182
push PUSH | O |125 oll|Qfo]1|Q]o]! o]l 5to6 |183
pop last POPL | O |126 oll|Qfo]t1|Q]o]! ol 5to6 |185
pop first POPF | O |127 ol |Qfo]t1|Q]o]! ol 5t06 |186
flip flop FIF 147 o]l ol ol (ON I o 2 200
up down counter U/D 149 (ol ol o1l [oR (0] 2 202

NOTE : The T1S/T1 doesn’t support edge execution.
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List of Instructions

Instruction Symb- FUN typert Steps | page
ol No. T3H T3 | T2N/T2E | T2 T1S/T1

edge execution *1: Instruction(O possible,A T1S possible, but T1 impossible)

(O possible) index modifier (| possible)

(e not necessary) digit designation (Q possible)
Program Control
subroutine call CALL 128 (Ol | o]l ol o]l (0] 2to3 |187
subroutine return RET 129 (0] o (0] o o 1 188
conditional jump JUMP 130 (o [oN | ol 1 [oN 2to3 | 189
jump label LBL 136 (e} o (o} o 2 189
FOR-NEXT loop (FOR) FOR 132 (o} (¢} (e} o (e} 2 190
FOR-NEXT loop (NEXT) NEXT 133 (6] (6] O O O 1 190
subroutine entry SUBR 137 (6] (e} (6] (6] O 2 192
enable interrupt El 140 (0] (0] (0] (0] (0] 1 193
disable interrupt DI 141 (0] o (0] (e] (0] 1 194
interrupt return IRET 142 O O (0] O (0] 1 195
watchdog timer reset WDT 143 (0] (0] (0] (0] o 2 196
step sequence initialize STIZ 144 (0] (0] (0] o (0] 3 197
step sequence input STIN 145 o O (0] O O 2 198
step sequence output STOT 146 (0] (0] (0] (0] o 2 199
SFC initialize 241 (0] (6] (0] O 3 323
RAS
diagnostic display DIAG 150 o1 [oN | ol 1 ol 1 3to4 |203
diagnostic display reset DIAR 151 Ol [oN | ol o1 2to3 | 205
status latch set STLS 152 o} o (0] o 1 206
status latch reset STLR 153 (o} o (o} o 1 207
set calendar CLND 154 (Ol | o]l o]l o]l 2 208
calendar operation CLDS 155 ol 1 [oN | o1 ol 1 3 209
drum sequencer DRUM 158 (ol I [oN | ol [oN I 6 215
cam sequencer CAM 159 (O I Ol ol Ol 1 5 217

Instruction Set
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List of Instructions

_ type*l
Instruction Symb (o] FUN P Steps | page
ol No. T3H | T3 | T2N/T2E | T2 T1S/T1
edge execution *1: Instruction(O possible, A T1S possible, but T1 impossible)
(O possible) index modifier (1 possible)

(e not necessary) digit designation (Q possible)

Function

moving average MAVE | O |56 ol A 5to 6 |104
digital filter DFL O |61 O\l A 4to5 [109
upper limit UL O |160 OlI QO] 1 ]1Q|O] I o]l A | 4t07 [219
lower limit LL O |161 Ol |QJO]| 1 ]1Q|O] I o]l A | 4t07 |220
maximum value MAX O |162 o]l ol (ol I ol A 4 221
minimum value MIN O |163 o1l o]l (ol | (O | A 4 222
average value AVE O |164 Ol 1 (O I O\l (O I A 4 223
function generator FG O |165 Ol |QJO]1]Q|O] I ol (0] 5t07 |224
dead band DB O |166 ojr|QlojtrjQjof! ol 4t07 |226
square root RT O |167 Ol |QlO|I']Q|O] I ol 3to6 |227
integral INTG O |168 Ol |QJO|I]Q|O]I ol 1 4t07 |228
ramp function RAMP | O |169 Ol1 | QO I]Q|O] I ol 4to7 |230
PID PID 170 Ol 1 ol (o | ol 4 233
deviation square PID PID2 171 o1l ol ol oI 4 235
essential PID PID3 O |156 (o | (0] o]l (O | o 4 210
sine function SIN O |172 Ol1 | QO I QO] I ol 1 3to5 |237
cosine function COos O 173 ollI|{Qjo]r|Qjloj! ol 3to5 |238
tangent function TAN O |174 ol |QJO]1]Q|O] I ol 3to5 |239
arc sine function ASIN O |175 ol |QJO]1]Q|lO] I ol 3to5 |240
arc cosine function ACOS | O |176 Oll QO I']Q|O] I ol 1 3to5 |241
arc tangent function ATAN | O 177 oOjl|QJO]1]Q|lO] I ol 3to5 |242
exponential function EXP O |178 Ol |QJO]1]1Q|O] I ol 3to5 |243
logarithm LOG O |179 ojrjQlojtrjQjof! ol 3to5 |244
Data conversion

HEX to ASCII conversion HTOA | O |62 o1l A 4t05 [110
ASCII to HEX conversion ATOH | O |63 o1l A 4t05 [111
absolute value ABS O |180 ol |QJO]1]Q|lO] I ol (0] 3to5 |245
double length absolute value DABS | O |181 Oll QO I']Q]|O]I Ol 3to6 |246
2's complement NEG O 182 Ol | QO I]Q|O] I (O I (6] 3to5 |247
double length 2’s complement DNEG | O |183 ollIfQjojr|Qjloj! ol (0] 3to6 |248
double length conversion DwW O |184 Ol QO] 1 ]Q|O] I [oR 3to5 |249
7 segment decode 7SEG | O |185 Ol | QO I]Q|O] I ol (e} 3to5 |250
ASCII conversion ASC O |186 o1l (Ol | o]l ol (0] 3to 10 | 252
binary conversion BIN O |188 oOjl|QJO]1]Q|O] ! ol O 3to5 |253
double length binary conversion DBIN O |189 Ol QO] 1 ]Q|O] I o]l 3to6 |254
BCD conversion BCD O |190 ojr|QlojtrjQjof! (o} I o 3to5 |255
double length BCD conversion DBCD | O |191 ol |QJO]1]Q|lO] I o] 3to6 |256
floating point conversion FLT O |204 ol ol o1 3to5 |269
fixed point conversion FIX O |205 Ol Ol (o I 3 270
floating point absolute value FABS | O |206 o1l | 3 271
floating point sign inversion FNEG | O |207 o1l | 3 272

NOTE : The T1S/T1 doesn’t support edge execution.
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List of Instructions

Instruction Symb- | | FUN typert Steps | page
ol No. T3H | T3 | T2N/T2E | T2 T1S/T1

edge execution *1: Instruction(O possible,A T1S possible, but T1 impossible)

(O possible) index modifier (1 possible)

(e not necessary) digit designation (Q possible)
BCD operations
BCD addition B+ O 192 O|l1 QO] I]|Q|O] I Ol 1 4to7 |257
BCD subtraction B - O |193 O|l1 QO] I]|Q|O] I Ol 1 4to7 |258
BCD multiplication B * O |194 O|l1 QO] I ]|Q|O] I Ol 1 4to7 |259
BCD division B/ O |195 O|l1 QO] I ]|Q|O] I Ol 1 4to7 |260
double length BCD addition DB + O |196 Oll]QlOf|I]Q|O] I ol 4t09 |261
double length BCD subtraction DB - O |197 oll|Q|O]I]|Q]O] ! ol 1 4t09 |[262
double length BCD multiplication | DB * O |198 ol |QlOo]I]Q|Oo]!I ol 4109 |263
double length BCD division DB/ O 199 oll|Q|O]I]|Q]|O] ! ol 1 4t09 |264
BCD addition with carry B+C | O |200 ol |Ql]Oo]I]Q]|Oo]! ol 4t07 |265
BCD subtraction with carry B-C O |201 ol |QlOo]I]Q|o]!I ol 4t07 |266
ggtlrsle length BCD addition with EB + o |202 olilolo]li]alo] ol 4109 | 267
m’;;fy”gm stbsubtracton —1hp ¢ | o [203 olilaololi]olo] ol 4109 |268
Real Number Functions
floating point upper limit FUL O |218 o]l (o I 4 283
floating point lower limit FLL O |219 ol (ol | 4 284
floating point dead band FDB O |220 o]l o]l 4 285
floating point square root FRT O |221 o]l o]l 3 286
floating point PID FPID O |222 (O I Ol 1 4 287
floating point deviation square PID | FPID2 | O |223 [oR W [oN 4 289
floating point essential PID FPID3 | O |232 ol 4 299
floating point sine function FSIN O |224 ol [oN 3 291
floating point cosine function FCOS | O |225 ol [oN 3 292
floating point tangent function FTAN | O |226 ol [oN 3 293
floating point arc sine function FASIN | O |227 o] [oN 3 294
floating point arc cosine function gACO_ O |228 ol [oN | 3 295
floating point arc tangent function EATA' O |229 ol Ol 1 3 296
floating point exponential function |FEXP | O |230 ol (ORI 3 297
floating point logarithm FLOG | O |231 (ol I (ol 3 298
110
direct /0 1/0 O |235 (O I Ol 1 (O | Ol 1 o 3 304
Expanded data transfer XFER | O |236 o] (ol [oN | ol O 4 305
special module data read READ | O |237 ol (ol [oN ol O 4t05 |313
special module data write WRITE | O [238 ol [oN [oN ol O 4t05 |314
network data send SEND | O |239 (0] o 315
network data receive RECV | O |240 o (0] 319

NOTE : The T1S/T1 doesn't support edge execution.

Only the T2N supports FUN 239 and 240.

Instruction Set
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List of Instructions

9.2
SFC Instruction
Instruction Name Symbol Steps| T3H | T3 | T2N/T2E| T2 | T1S/T1 Page
I— detailed part
(O exist)
(O possible)
Initial step A E A:step No. 2 Ol O O O O 325
End ste A |-!L| A:step No. 2 |l ol o O O O | 326
p *the same step no. as the initial step
step A [:] A:step No. 1 Ol O O O O 327
) A A:step No.
wait step B B:timer No. 4 O O O O O 328
C C:set time
A A:step No.
Alarm step B B:timer No. 5 Ol O O O O 329
C C:set time
D D:alarm device
Transition T 1 Ol 0O O O O 330
. 2X
sequence selection ] (n-1) o]0 @) O 331
simultaneous sequences ] 3| O O O O 332
SFC jump A <0 | A:label No. 5 Ol O O O O 333
SFC label A >_| Aclabel No. 21 OO O O 333
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List of Instructions

A A:step No.
SFC initialize B B:timer No. 41 OO O O 334
c C:set time
macro ste| A A:step No. 31 OO O O 335
P B B:macro No.
macro entry A A:macro No. 1 O O O O 336
macro end A 2 Ol0O O O O 336
SFC end A = A:label No. 2 Ol O O O O 337
1
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Differences Among the T Series PLCs

10.

DIFFERENCES AMONG

THE T series PLCs

10.1

Range of register/device

10.2
Floating Point
Calculations

10.3
Digit Desingration

Please take note of the following 3 points of difference between the T
series with respect to the use of instruction described in this manual.

1 Register/device range is different among the T series PLCs.

2 Floating point calculation cannot be handled in the T2E/T2/T1S/
T1.

3 In the T2N/T2E/T2 instructions which can use digit designation
are restricted.

4 In the T1S/T1 instructions which can use index modification are
restricted.

5 In the T1S/T1 Link registers (W, LW) and file registers (T1S/T1)

cannot be used.

The register/device ranges of the T series are as follows.

Type Range of registe/device
T1 T1S T2/T2E T2N T3 T3H
XY 0000? |031F 031F 063F 127F 255F 511F
XWIYW 0007 [031 031 063 127 255 511
R 0000? |063F 255F 127F 255F 511F 999F
RW 0007 [063 255 127 255 511 999
L 00007 - - 255F 255F 255F 255F
Lw 000? - - 255 255 255 255
z 0000? - - 511F 511F 511F 999F
W 00007? - - 1023 2047 1023 2047
T 0007 [063 255 255 511 511 999
C 000? |063 255 255 511 511 511
S 0000? |063F 063F 255F 255F 255F 255F
SwW 0007 |063 063 255 255 255 255
D 0000? (1023 4095 4095 8191 8191 8191
F 00007 - - 1023 1023 8191 32767*

As floating point data cannot be handled in the T2E/T2/T1S/T1, the
following floating point calculation instruction cannot be used in the T2E/
T2/T1S/T1.

FUN 204 floating point conversion (FLT) FUN 205 fixed point conversion (FIX)

FUN 206 floating point absolute value (FABS) FUN 207 floating point sign inversion (FNEG)

FUN 208 floating point addition (F+) FUN 209 floating point subtraction (F-)

FUN 210 floating point multiplication (F*) FUN 211 floating point division (F/)

FUN 212 - 217 floating point comparisons FUN 218 - 231 floating point functions (real number functions)

In the T2N/T2E/T2 there are only 2 instructions which can be used with
digit designation, these are data transfer (FUN 18:MOV) and data
exchange (FUN 22:XCHG). The other instruction with digit designation
cannot be used digit designation cannot be handled in the T1S/iT1.
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NO-contact

Sequence | NO-contact
Normally open contact of the relay coil Related instructions
NC contact
. A
Input output
Function :
« The NO-contact (normally open contact) of the relay coil Input Action Output
corresponds to device A OFF [irrespective of the device’s status OFF
device =0 OFF
ON
device =1 ON
Operand
Device Register Constant | Index
opr Name X[y |s|L|r]z|Tm]c |1 [o]xw|w|sw|w[rw|w |T|[c|D|[F|w]ow|[1 ]3|k
A Device
programming —I[A MOV B]
example
Operation
e Coil Y0010 turns ON only when the contents of devices X0000 and R0O001 are both ON.
X0000 [ | | | | 1
R0001 [ | 1 [ |
Y0010 | 1 1
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NC CONTACT

Sequence | NC-contact
Normally closed contact of the relay coil Related instructions
NO-contact
) A
mput_M_output
Function :
« The NC contact (normally closed contact) of the relay Input Action Output
coil Corresponds to device A OFF |irrespective of the device's status OFF
device =0 ON
ON
device =1 OFF
Operand
Device Register Constant | Index
opr Name X Y S L R1zZ|T |C | O | XW [ YW |SW | LW | RW T|C|D F | W [OW| I J K
A Device
programming | X0000  R0O0Q1 Y0010 |
example ' N
Operation
e Coil Y0010 turns ON only when the contents of devices X0000 and R0001 are both OFF.
X0000 [ | [ | [
RO001 [ | 1 [ |
Y0010 | 111 [
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Transitional contact (rising)

Sequence | Transitional contact (rising) |

Detects the input changes from OFF to ON Related instructions

input —1— output

Function

« When input is changed from OFF to ON, output is set nput Aetion Outeut
to ON for 1 scan. This is used to get the pulse signal which OFF _ |Previous stats is irrelevant OFF
is generated at the change from OFF to ON ON Previous scan's INPUT was OFF ON

Previous scan's INPUT was ON OFF

programming X0000 " Y0010
example ' o '

Operation
* When NO-contact X0000 changes from OFF to ON, Y0010 is set to ON for 1 Scan time only.

X0000 | | | [ |
Y0010 1 1 1
1 scan time
~__NOTE
VAV
The T1S/T1 support up to 512 traditional contact (rising/falling)
instructions.

Instruction Set
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TRANSITION CONTACT (falling)

Sequence | Transitional contact (falling) |

Detects the input changes from ON to OFF Related instructions

input —i1— output

Function A

* When input is changed from ON to OFF, output nput Action Outeut
is set at ON for 1 scan. This is used to get the pulse o | revious scan's INPUT was OFF OFF
signal which is generated at the change from ON to OFF Previous scan’s INPUT was ON ON

ON |Previous status is irrevelant OFF

programming | xoo00 Y0010
example F . {

Operation
»  When NO-contact X0000 changes from ON to OFF, Y0010 is set to ON for scan time only.

X0000 [ | | |
Y0010 [ [1
1 scan time
~_NOTE
VAV
The T1S/T1 support up to 512 traditional contact (rising/falling)
instructions.
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COIL

Sequence [ Coil
Device A’s relay caoll Related instructions

Input A
—]

Function Input Action Output
e This is the relay coil indicated by Operand A OFF |Set device Ato 0
ON |Setdevice Ato 1
Operand
Device Register Const
X|Y[s|L]R o ant | 'ndex
opr Name X YI|S L R|Z |T.|C. | O|W|IWIWIW|IWIW|T]|]CI|D|FI|W|W] I J K
A Device O|JlO|JO|O|O o
programming X0003 RO023E
example — | {1
Operation

¢ When NO-contact X0000 is ON, device Y0010 is set to ON. Conversely, when NO-contact X0000 is OFF,
DEVICE Y0010 is set to OFF.

X0000 1 1101
Y0010 [ 1 1
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FOR

CED COIL

Sequence

| Forced coil

Coil which maintains the status (for debugging)

Related instructions

Input A |
Function
*  Whether input is ON or OFF, the device A keeps the previous status. [ input Action Output
The forced coil is a function for debugging. OFF |Maintains the previous status
ON |Maintains the previous status
Device Register Const
X |Y[sJL[R o ant | 'ndex
opr Name X|lY|]S|L|R|Z W I W|W|W|W T|CI|ID|F|lW|lW]| I |J
A Device o OoO|lO|O

programming

example

R0123
| It

Operation
The coil which is forced (Forced Coil) maintains the status of device Y0010 immediately before the forcing took
place; NO-contact X0000's ON/OFF state is irrelevant.

Y001B |
N
ey
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INVERTER

Sequence [ Inverter

Inverts the status (left link to right link)

Related instructions

Input Output

—1—

Function
When the input status is OFF, output
becomes ON and vice-versa.

Input Action Output
OFF |Reversal ON
ON |Reversal OFF

YEJO].B |
\

programming RO123
L JilL
example i

Operation

* When NO-contact R0123 is OFF, YO01B becomes ON. When NO-contact R0123 is ON, YO001B becomes OFF.

R0123

Y001B

1

—
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INVERT COIL

Sequence | Invert coil

Inverts the input status and stores in the device Related instructions

| t A
npu | )_|

Function
* When input is ON, operand A is set to OFF. Input Action Output
* When input is OFF, operand A is set to ON. OFF  |Set Device Ato 1
ON |Set Device Ato 0
Operand
Device Register Const
X[Y[sJL[R ) ant | 'ndex
opr Name X|lY]|S L R|Z |T.|C. | I O|W|IW|W|W|IWIWI|[T]|CI|D|F|IW|IW]I J K
A Device O|lOo|O]|]O|O (@)

progamming X0003 RO23E
example I {1
Operation

* When NO-contact X0003 is ON, device R0O23E is set to OFF.
* When a NO-contact X0003 is OFF, device RO23E is set to ON.

X0003 [ |
RO023E [ | [ |
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POSITIVE TRANSITION-SENSING CONTACT

Seguence | Positive transition-sensing contact |
Detects the device status changes from OFF to ON. Related instructions

Input A Output

—fph—

Function
* When input is ON and device A changes from OFF to ON, :
. ) Input Action Output
output is set to ON for 1 Scan time only. .
OFF |No operation OFF
A : Off OFF
A:ON — OFF OFF
ON
A OFF _, ON ON
A:ON OFF
Operand
Device Register Const
Xx[Y[s[|L[R o ant | 'ndex
opr Name X|lY|]S|L|R|]Z|T.|JC. | |[OIW|IW|W|IW|IWIWI|T|CI|D|F|W|W]I |J]|K
A Device OJ|J]O]J]O]J]O]|J]O]|J]O|O]|J]O|O
programming | X0001 RO125 o |
example ' o )
Operation

* When contact X0001 is ON and device R0125 alters from OFF to ON, Y0100 is set at ON for 1 Scan time only.
In all other situations Y0100 is OFF.

X0001 [ |

R0125 [ [
Y0100 1
> .
= 1 scan time
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NEGATIVE TRANSITION-SENSING CONTACT

Sequence | Negative transition-sensing contact |
Detects the device status changes from ON to OFF. Related Instructions

input A output

—N
Function Input Action Output
* When input is ON and device A switches from ON to OFF, OFF |No operation OFF

output is ON for 1 scan time only.
A:ON OFF
A: OFF _,ON OFF
ON
A: ON _,OFF ON
A: OFF OFF
Operand
Device Register Consta
x[Yy[s[L R [6) nt Index
opr Name X|]Y]|]S|L|R]Z|T.|JC.|]I |OIW|W|IW|W|IW|IWI|TJ|]CI|D|F|W|WI]I |J]|K
A Device O|]ojJOojo|J]OoO|JO|JO]|]O|O
programming X0002 R0126 Y0101
example ' h \
Operation

* Y0101 is ON for 1 scan time only when the NO-contact X0002 is ON and the device R0126 goes from ON to OFF.
Y0101is OFF in the other modes.

X0002 [ |
R0126 | |

Y0101

1
>
\— 1 scan time
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POSITIVE TRANSITION-SENSING COIL

Sequence | Positive Transition-Sensing Coil |
Detects the input changes from OFF to ON and stores the Related instructions
momentary signal in the device.

A
input —(p)_|

Function
* When input changes from OFF to ON, set device A to ON Input Action Output
for 1 scan time. OFF |stores 0in device A
when input is ON, last scan, stores 0 in
device A
ON
when input is OFF, last scan, stores 1 in
device A
Operand
Device Register
Const
x[Yy[s[L ][R ) :r?ts Index
opr Name X|y|s|L|Rr|z]|T|]c | |Jo|lw|w|w|w|w|w|T|c|D|F|[iw|w]1 |J]|K
A Device o|lo|o|o|o o
programming
example X0000 Y0012
— | {P

Operation
* When the NO-contact X0000 is switched from OFF to ON, the device Y0012 is ON for 1 scan time. Output Y012
is OFF at other times.

X0000 I ] | ]
Y0012 1 1
\ N 1 scan time
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NEGATIVE TRANSITION-SENSING COIL

Sequence | Negative Transition-Sensing Coil |
Detects the input changes from ON to OFF and stores the Related Instructions
momentary signal in the device.

A
input _(N)_|

Function
* When input changes from ON to OFF, set device A to ON for Input Action Output
1 scan time. when input is OFF, last scan, stores
0 in device A
OFF
when input is ON, last scan, stores
1in device A
ON [stores 0 in device A
Operand
Device Register Const
X|[Y[sJL ][R o ant | 'ndex
opr Name X|y|s|L|R]|]Z|T.]Jc. |1 |JO|Ww]w|w]|w|w]|w]|T|[Cc|D|F|w|w] 1 |J]K
A Device O|lOo|JO]|]O|O o
programming X0001 Y0013
[ {
example — | (N
Operation

* When the NO contact X0001 is switched from ON to OFF the device Y0013 is ON for 1 scan time. Output Y012 is
OFF at other times.

X001 [ —1
Y0013 || 1
< <

1 scan time
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JUMP CONTROL SET/RESET

Sequence | Jump Control Set/Reset

jumps between JCS and JCR.

Related Instructions

condition input
e ___cs 1—|

——acr —|
Function

* when conditional input for JCS instruction is ON, instructions
between JCS and JCR are skipped, and execution restarts
at the instruction following JCR.

* JCS, JCR always used as a pair

* JCS and JCR in reverse order produces error

* JCS cannot program more than twice consecutively.

Input Action

Output

OFF |no execution

ON [jump

programming X0023
example |—| I

A part

{JCs )—|

[ B part

Operation

{JCR )—|

* When the NO-contact X0023 is ON, part A of the program is not executed and part B of the program is executed

as normal.

* when the NO-contact X0023 is OFF, the JCS instruction and the JCR instruction are disregarded and parts A and

B of the program are executed as per normal.
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END

Sequence | End |

Indicates the end of the main program and the sub-program. Related instructions

FEND H

Function

* The END instruction is for main program and sub-program.

* Instructions can be written after the END instruction, but they are not executed. Those steps are, however,
counted in the total number of steps.

* In the program at last one END instruction is necessary.

programming |
example I_‘ END | |
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ON DELAY TIMER

Sequence | On Delay Timer (TON)
Turns ON the output after the set time has elapsed. Related instructions
input —{ A TON B ]— output
Function
* When input is ON, output goes ON after the set time (operand A) delay.| Input Action Output
* The elapsed time (increased) is stored in the operand B (timer register).[ orF Ino execution OFF
* The constant range for operand A is 0 - 32767. Srenivalie < set e OFF
* When a constant is specified for the operand A, index modifier cannot ON  |execution _
current value > set time ON
be used.
Operand Device Register
X Y |S L R (@] Const
opr Name X]lY|]S|L|R]Z]|T.|JC.|]!I |]O|IW|WIW|W|IW|W|T]|]C|D|F|IW|WI]I |J | K] ant Index
A set time O|J]ojOojJo|J]Oo]Jo|J]o|JOo]|Jo|oO|O oO|O|lO | O o
B Current o
Value

programming

XQ010 00100 00088 Y000C
example }—{ —{D1234 TON T001}- —

Operation

* When the NO-contact X0010 goes from OFF to ON, data 00100 (set time is 1 second) is delayed and TON output
(timer device T.001) is ON, the output coil YOOC is ON. The elapsed time (current value) is stored in TOO1.

*  After time-up, the current value is no longer increased, and maintained as long as the input (the NO-contact
X0010) is ON.

* When the NO-contact X0010 goes from ON to OFF, the register TO01 data is 0, the timer device T.001 and caoll
Y000C are OFF.

X0010 [ | { l
current value IS i i i
T.001 f I
Y000¢ [
< > >
set time ™ less than set time
_ NOTE

* Time is set in 0.01 second units from TOO0O to T063 (up to 327.67 seconds), and
in 0.1 second units from T064 and after (up to 3276.7 seconds) in the T series
(except the T1).

* Time is set in 0.01 second units from TOO0O to TO31, and in 0.1 second units
from TO32 and after in the T1.

* |If the timer register is specified as retentive memory, the register value and the
timer device status are retained during power off, (in the above example, the

contents of TOO1 and T.001 are retained).
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OFF DELAY TIMER

Sequence

| Off Delay Timer (TOF)

Turns OFF the output file after the set
time has elapsed.

Related Instructions

input —[ A TOF B ]— output

Function
* When input is OFF, output goes OFF after set time (operand A) delay. | Input Action Output
* The elapsed time (increased) is stored in the operand B (timer register). orF o |curTent value < set time ON
. execution
* The constant range for operand A is 0 - 32767. current value > set time OFF
* When a constant is specified for the operand A, index modifier cannot | on no execution ON
be used.
Operand Device Register
X|lY|S|L R (o] Const
opr Name X 1Y L R|Z |T.|C | O |W|IW|IW|IW|IWIW|T]|C|D|F|IW|W]I J K ant Index
A set time O|O|J]O|J]O]J]OJO|]O]|J]O|J]O]|]O|O o (@] o o
Current
B Value ©
programming XQ010 00100 00088 1 voo1c
example |—[ D1234 TOF T002] —
Operation

* When the NO-contact X0010 goes from ON to OFF, data 00100 (set time is 1 second) of the register D1234 is
delayed and TOF output (timer device T.002) is OFF. The elapsed time (current value) is stored in TO02.
* When the NO-contact X0010 goes from OFF to ON, the register TO02 data is reset to 0, the timer device T.002
and the coil Y001 becomes ON.
*  After time-up, the current value is no longer increased and maintained as long as the input (the NO-contact

X0010) is OFF.

X00
T00

10
2

T.002

YOO

1C

1 [ [
Pl I -
[ 1 [
[ | !
~— set time “~—— less than set time
NOTE
VAV

* Time is set in 0.01 second units from TOOO to TO63 (up to 327.67 seconds), and
in 0.1 second units from T064 and after (up to 3276.7 seconds) in the T series

(except the T1).

* Time is set in 0.01 second units from TO0O to T031, and in 0.1 second units

from T032 and after in the T1.

* |f the timer register is specified as retentive memory, the register value and the
timer device status are retained during power off, (in the above example, the

contents of TO01 and T.001 are retained).
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SINGLE SHOT TIMER

Sequence |

Single Shot Timer (SS)
Turns ON the output during the set time period. Related Instructions

input —{A ss Bl output

Function
* When input is ON, the output is ON until the set time (operand A) Input Action Output
has passed. OFF no execution OFF
* The elapsed time (increased) is stgred in the operand B (timer register); ~Tcument value < set tme oN
* The constant range for operand A is 0 - 32767. ON [ execution .
? r. i . current value = set time OFF
* When a constant is specified for operand A, the index modifier
cannot be used.
Operand Device Register
X]l1Y]|S L R (o] Const
opr Name X Y |S L R|Z |T.|C. | O |W|W|W|IW|W|W]|T]|C D|F |IW|W]|I J K ant Index
A set time O|]oOJ]O|J]O|JO|JO|J]O|J]O|O]JO|O (o] O (o] (o]
Current
B Value o
programming X0030 00080 YOOIA
example — 00100 SS T003]

Operation

* When the NO-contact X0030 goes from OFF to ON, the timer output (Timer device T.003) and the coil YOO1A are
ON until the operand A specified data 00100 (set time is 1 second) time has passed. The elapsed time (current
value) is stored in TO03.

* Even if the input (NO-contact X0030) is OFF before time-up, the timer update continues and the timer output
remains ON.

*  After time-up, the current value is no longer increasing, but maintained as long as the input (the NO-contact
X0030) is ON. When the input (NO-contact X0030) turns OFF, the current value TOO3 is reset to 0.

x0030 | 1 IERER| :
current value r ;;;};T.—T - T id -
T.003 ; 1
voorn T |
- set time - - set time -
R/A

* Time is set in 0.01 second units from TOO0O to TO63 (up to 327.67 seconds), and in 0.1 second units from T064 and
after (up to 3276.7 seconds) in the T series (except the T1).

* Time is set in 0.01 second units from TOOO to TO31, and in 0.1 second units from TO32 and after in the T1.

* If the timer register is specified as retentive memory, the register value and the timer device status are retained during
power off, (in the above example, the contents of TO01 and T.001 are retained).

* |f the timer register is specified as retentive memory, the register value and the timer device status are
retained during power off, (in the above example, the contents of TO03 and T.003 are retained).
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COUNTER

Sequence | Counter (CNT)

Counts the number of count input changes from OFF to ON.

Related Instructions

Count input

Enable input

§| CNT

E|AB

Output

Function
* When the enable input is ON the counter counts the number of times Input Action Output
the count input changes from OFF to ON, and when the current OFF o execution OFF
value reaches the set value, the output goes ON. Thereafter, even if count value < set value OFF
the count input continues to change from OFF to ON while the enable | ON | execution e ———— oN
input is ON, the count value is not updated, and the output stays ON.
* The constant range of operand A is 0 - 65535
* When the operand A has been specified as a constant, an index
modifier cannot be used.
Device Register
X Y|S L R (] Const
opr Name X|lY|]S|L|JR]Z |T.|JC.]I |OIW|IWIWIW|W|IW]|]T|CI|DI|IF|JWIW]I |J ]| K] ant Index
A setvalue o|lo|l|o|o|lo|o|o]o|]o|o|o ololo]| o o
Current
B Value ©
, X001 Y0010
programming I} c] onr Q (
example X002
I} E| 00005 coto
Operation

*  Counts the number of times the NO-contact X0001 changes from OFF to ON. The count value is stored in C010.
When the count value is reached to the set value (00005), the CNT output (counter device C.010) and the coil

Y0010 go ON.

* When the NO-contact X0002 (enable input) is OFF, the count value is reset to 0, and the output goes OFF.

X0001
X0002

current value

C.010

Y0010

fiii

NOTE

VAV

* A transitional contact is not required for the count input. (The CNT
instruction detects the input change from OFF to ON.)
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MASTER CONTROL SET/RESET

Sequence | Master Control Set/Reset (MCS/MCR)

Controls the power rail between MCS and MCR, depending on
the input status.

Related Instructions
Master control set n
Master cotrol reset n

input  —————IMCS 1—|

|—<MCR]—|

Function

* When MCS input is OFF, the power rail between MCS and Input Action Output
MCR becomes OFF. OFF |power rail OFF
* When MCS input is ON, normal execution is performed ON__|normal execution
programming X0000 ;
example — ! (MCS F—
X0001 Y0010
— | { )
[ MCR }—
Operation

*  Runs normally when the NO-contact X0000 is ON. When X0001 is ON Y0001 is ON, when X0001 is OFF Y0010

is OFF.

* When the NO-contact X0000 is OFF, the MCS input goes OFF, the power rail between the MCS - MCR goes

OFF, the Y0010 goes OFF, regardless of the state of X0001.

_NOTE

VAV

134, 135).

* The MCS and the MCR must always be used as a pair.
* Nesting of this instruction is not allowed. Where nesting is
necessary, use master control set n and master control reset n (FUN
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DATA TRANSFER

FUN 18 Data Transfer (MOV)
Transfers register data to another register. Related Instructions

input Execution output
— A MOV B ]

Function
* The contents of operand A are copied to operand B when the Input Action Output

input is ON. OFF |no execution OFF
* The range of constant operand A is -32768 to 32767. ,

. ) . . . . ON [execution ON

* High speed execution is performed when registers without modifier

are used for each operand.
Operand

Device (for Digit specification) Register
R o Constan

opr Name [Xx|vY|s|L|[R|Zz [T ]c |1 ]|o|xw|yw|sw|ww|w [w]T|c|[D|F|w[w]i|J]k t Index

A source |0 |o|o]o|O]O o] oloJo|o|lo|o|o|o|lo|o]o ofolo]| o o]

B | destination ofolo]ofo 0 oflo]of[o]o]ofo]o]o o|oJo]o 9]
programming RO0ZF 12345 ‘
Operation

* When the NO-contact ROO2F is ON, constant (12345) of the operand A is stored in register D0123, and the output
is ON.

A transfer B: D0123
12345 — 12345
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DOUBLE LENGTH DATA TRANSFER

FUN 19 Double Length Data Transfer (DMOV)

Transfers double length register data to another double length register. | Related Instructions

execution output

input
[ A+1.A DMOV B+1-B ]

Function
* Copies double length data A+1-A to B+1-B when the input is ON. Input Action Output
* The range of constant operand A+1-A is from -2147483648 to OFF [no execution OFF

2147483647" ON |execution ON
* The transfer is not executed and the output turns OFF when the

input is OFF.
Operand

Device (for Digit specification) T3 only Register
X|lY|S|LIR (6] Const

opr Name [X|Y|s|L|R|fz]|T|c|i|o|lw|w|lw|w|lw|w]|T|[c|D|F|w|w]|1]J]|K] ant | Index
A souce |0 |oflo|oflo]O o] ol|o|o|o|o|o]o|o|lo|o]|o o|o o] o]

B | destination olofoJolo ¢ o|loloJo|o]o]ofo]o o |ofo ¢)
programming RO29B  -1234567890 ~1234567890 |
example — —{ D0230 - D0229 DMOV RWO18 - RW017] |

Operation

* When the NO-contact R029B is ON, the double length data in D0230-D0229 (-1234567890) is stored in
RW018-RWO017 and the output turns ON.

A +1:D0230 A : D0229

transfer

I
— 1234567890 —

B +1:RW018 B : RW017

T
|—12345|67890
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INVERT AND TRANSFER

FUN 20 Invert and Transfer (NOT)

Inverts the register data and stores in another register.

Related Instructions

— [ ANOT B ]

input execution output

Function
* The 16 bit data in operand A is inverted and transferred to operand Input Action Output

B when the input is ON. OFF  [no execution OFF
* The range of the constant operand A is from -32768 to 32767. ,

ON [execution ON
Operand
Device (for Digit specification) Register
R (e] Constan

opr Name |X|[v|s|L|R]Zz [T |c ]I ]o|xw|yw|sw|ww|w [w]|T]c|D|F|[w]w|Ii|[J]K t Index
A source |0 |o|o]ofo]O o] ololJo|o|o|o|o|ofo]o|o ofoJo| o 0

B [ destination oloJo]o]o o olo]Jo]o]oJo|o]o]o o|olo]o [§)
programming 20023 H4321 HBCDE |

1

example —{ RW002 NOT RWO041} I
Operation

* When the NO-contact Z0023 is ON, all bits of the operand RW002 data H4321 are inverted, the resulting HBCDE

is stored in RW041 and the output turns ON.

RWO002 = 0100 0011 0010 0001 = H4321
o all bits inverted
RWO041 = 1011 1100 1101 1110 = HBCDE
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DOUBLE LENGTH INVERT AND TRANSFER

FUN 21 Double Length Invert and Transfer (DNOT) |

length register.

Inverts the double length register data and stores in another double Related Instructions

input execution output
[ A+1-A DNOT B+1-B ]

Function
* The 32 bit data in operand A+1-A is inverted, then stored to operand [ nput Action Output

+1- i i

B+1-B when the input is ON. _ OFF Ino execution OFF
* The range of constant operand A+1-A is from -2147483648 to .

ON [execution ON

2147483647.

Operand
Device (for Digit specification) Register
R (0] Constan

opr Name [x|Y|s|L|RrR]|z|[T]c |1 ]o|xw]yw[sw|lw]|w [w]T|c|D|F|w|w]i|[J]K t Index
A source |0 |o|o|o]ofo o] ololo|o|o|o|o]|o|o]o|o olo|o| o o]

B | destination ololofo]o §) oloJoJofoJolo]o]o ofolofo o
programming R0033  H13579BDF HECA86420 |

. . 1

example — RWO031-RW030 DNQOT D2344-D2343 } I
Operation

* When the NO-constant RO033 is ON, all bits of RW031-RW030 data H13579BDF are inverted, and the resulting
HECA86420 is stored in registers D2344:D2343, and the output is ON.

A+1:RWO031 A:RW030
upper word lower word (H13579DF)
all bits inverted
A\
B+1:D2344 B:D2343
upper word lower word | (HECA86420)
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DATA EXCHANGE

FUN 22 Data Exchange (XCHG)

Exchanges data between 2 registers.

Related Instructions

input execution output
[ A XCHG B ]

Function
* When the input is ON, the 16 bit data of operands A and B are Input Action Output

exchangeq for e_ach other, and the ou_tput is ON. _ OFF |no execution OFF
* When the input is OFF, no exchange is made and the output is OFF. .

ON [execution ON
Operand
Device (for Digit specification) Register
R O Constan

opr Name |[Xx|Y|[s|L|R]zZz]|T|C |1 XW [ yw|sw|Lw | w T|c|D|F|w|w|i]J]|k t Index
A source |0 [o]ofofofo o] oloJo|o]|o ofloJofo|o ofolo| o 0
B [ destination o[ofoJo]o oloJofo olofo]o o[o]o]o [¢)
programming RO044 23456 00291
example — RW023 XCHG YW010 |
Operation

* When the NO-contact R0044 is ON, the data 291 in register RWO023 is stored in register YW010, the data 23456
in register YWO010 is stored in RW023 and the output is ON.

A+1 RWO023

23456

B+1: YWO010

23456
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DOUBLE LENGTH DATA EXCHANGE

FUN 23 Double Length Data Exchange (DXCH) |

Exchanges the double length data between 2 double length registers.

Related Instructions

input execution output
[ A+1:-A DXCH B+1-B ]
Function
* When the input is ON, double length data of the operands A+1-A Input Action Output
+1- i
and B 1B. are e_xchanged for each other and the output is ON. OFF Ino execution OFF
* When the input is OFF, no exchange is made and the output is OFF. .
ON [execution ON
Operand
Device (for Digit specification) Register
R e} Constan
opr| Name |x|v|s|L|R|z]|T|c|i]|o|xw|yw|sw|w|w |w|T|[c|D|[F|w|w]|i]J]|k t Index
A source |0 |o|o|o]|O|O o] ololJo|o|o|o|o|o|o|o|o ofoJo| o o]
B | destination ofoJofo]o 0 oloJo]o|olo]ofo]o o|o]ofo 0
programming R0055 0000234612 -0102326157 |
—{ RWO032-RW031 DXCH RW121-RW120 |
example I
Operation

* When the NO-contact RO055 is ON, the data (-102326157) of double length register RW032-RWO031 is stored in
RW121-RW120, the data (234612) of double length register RW121-RW120 is stored in RW032-RWO031 and the

output is ON.

A+1:RW032 A:RWO031

B+1:RW121 B:RW120

-102326157 | | 234612

F F

F 0 F

0

0

234612 | | -102326157
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TABLE INITIALISATION

FUN 24 Table Initialization (TINZ)

Initializes a series of registers. Related Instructions

input execution output
[ A TINZ(n) B ]

Function
*  When the input condition is ON, all registers in a table starting with Input Action Output
operand B, of table size ‘n’ are initialized with data of operand A.
When the input is OFF, it does not execute, and output is OFF. OFF |no execution OFF
*  The range of table size (operand n) is 1 to 1024. The range of ,
. N t N
constant operand A is from -32768 to 32767. ON_|execution °
Operand , - —— ,
Device (for Digit specification) T3 only Register
op Xl1Y|S|L]|R o Const
r Name X|Yy|s|L|R|z]|T.|c |1 ]|]O|wW|w|w|w|w|[w|T|C|D|F|w|W]|I]|J ant | Index
A | initialise data |O [0 O |O|O|O o) o|lo|o|o|o|o|o|o|ofo|oO o|o o o
n table size (0]
B [ Startofthe olo|o|ofo o olo|lo|o|o]o]|o]o|o o o
programming RO173 13817 13817 |
example 1 —{ RWO18  TINZ(0012)D0030 } |
Operation

* When the NO-contact R0173 is ON, the register RW018 data (13817) is transferred to all registers in a table,

starting with DO030 of size 12, and the output is ON.

D0030 13817
D0031 13817
D0032 13817 12 registers

D0041 13817

Programming
example 2
* When the operand B uses digit specification, it becomes the following. (T3 only).

R0173 a1 |
—{ RW020 TINZ(0005)Y0030 ] |

FEDT CBA 987 654 3210
Rwozo|1|o|0|1|1|1|0|0|0|1|0|1|1|0|0|1|
\ /
ignored ~L transfer
ofofz

Y0033~Y0030

1100 |1 ] YO0037~Y0034

1]10]0 |1] YO03B~Y0038 5 block

1]10)]0 | 1] YOO3F~Y003C

1100 |1 ] Y0043~Y0040
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TABLE TRANSFER

FUN 25 Table Transfer (TMOV)

Transfers data in a table of registers to other registers in a block.

Related Instructions

input executing output
[A  TMOV(n) B ]
Function
* When input is ON, the table of size n starting a with operand A Input Action Output
is transferred in a block to a table starting with operand B. OFF o execution OFF
* The source and the destination tables must be in the effective range -
. ON [execution ON
of each register space.
* |tis possible to transfer even if the source and destination tables are overlapping each other.
* The range of table size (operand n) is from 1 to 1024.
Operand Device (for Digit specification) T3 only Register
op X|Y|S|L]|R (@) Const
r Name x|y|[s|L|Rr|z|T]|c|i|o|lw|w|w|w|w|w]|T|c|[D|F|w|w]|i]J]|K]| ant | Index
A | initialise data [0 |0 | O | O o) o|o|loJo|o]|o o|o|lo]o o]
n table size o
B | Startofthe olofofo]o o olo|lo|lo|o]o]o]o|o o o
programming X000E 04660 04660 |
example 1 1 —{ RWO10 TMOV (0010) D100 |
Operation

*

pro

*

When the NO-contact X000E is ON, the data of table size 10 words starting with register RW10 is transferred to a
table starting with D0O100 and the output is ON.

* When the NO-contact X000E is OFF, transfer is not executed, and the output is OFF.
A B

gramming example 2

In case of using digit specification for operand B, the operation is as follows.

X000E

—{ YW050 TMOV (0004)R0020 }

YW050
YW051
YW052
RW020

E

8

RW010
RWO11
RWO11

RW018
Rw019

H1234

H5678

H9ABC

block
transfer

H1234

H5678

H9ABC

HB5A5A

HA5AS

Q1

H5A5A

HA5AS

D0100
D0101
D0102

D0102
D0109

ol | of| |~

=l ol of of @

o|lo| o of
=l ol of »| »

o|lo| of »| «

ol o »|w~
ol ~|of of »
el o ~|e

R0023~R0020

R0027~R0024

ol o of »

=l ol of
olr|of| e

sl ] of -

R002B~R0028

R002F~R002C

N

the lower 4 bits data in the 4 words table starting with YWQ050
are transferred to each 4 bits in Rw002
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TABLE TRANSFER

programming
example 3
* In case of using digit specification for operand A, the operation is as follows. (T3 only)

Rwoo1 [ HIz3a HOO34 | YW020

RW002 | Hs678 HoO12 | Ywo21
S

RW003 [ H9ABC HOO78 | Yw022

H0056 YW023
HOOBC YW024

The upper 8 bits are stored as 0.

5 bytes data starting with the lower byte of RW001 are transferred
to 5 registers starting with YW020.
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TABLE INVERT AND TRANSFER

FUN 26 Table Invert and Transfer (TNOT) |
Inverts the data in a table of registers and transfers to other registers. Related Instructions

input execution output
[ A TNOT (n) B ]

Functions
* All data in a table of size n, starting with the operand A is inverted, Input Action Output
and then transferred as a block to a table starting with the operand B. [~ |15 execution OFF
* The range of table size (operand n) is from 1 to 1024. ,
ON [execution ON

* Operands A and B can be digit specified. (T3 only)

* The source and the destination tables must be in the effective range
of each register space.
* Itis possible to transfer even if the source and destination tables are overlapping.

Operand Device (for Digit specification) T3 only Register
op X|1Y|S|L|R O Const
r Name X|IY|S|L|R|Z|T.|JC.|IT |OIW|W|W|W|W|W|T|CI|D|F|W|W]I|J]|K]| ant Index
A | initialisedata |[O |]O ] O |O|O|O (e} O|J|O|J]O|J]O]J]O|J]O]|J]O|]O|lO|O|O O
n table size (@)
| statofthe o|lolo|o]o o olo|oflo|o|o|o]o]o 0 o
programming X001E  HOOFF HFF00 |

1
example — RW100 TNOT (0004)D0400 } {
Operation

* When the NO-contact XO01E is ON, each bit of each register in the table of size 4 words, starting with register
RW100 is inverted, then transferred as a block to a table starting with register D0400 and the output is ON.

* When the NO contact X001E is OFF, operation is not executed, and the output is OFF.
A B

RW100 HOOFF block HFFO0 D0400
RW101 HFFO0 transfer | woorr D401
RW102 H5555 HARAA D0402

RW103 H1234 HEDCB D0402

programming example 2

X001E Q1 I
— YW050 TNOT (0004)R0020 ] {

F 8

YW050 R0023~R0020

YW051 R0027~R0024

YW052 R002B~R0028

ol | o] | ~
|l ol o] oo
ol o] of o &=
NEIEIENES
ol of of »| »
ol ol ~|w~
ol | o] of »
]l ~] o
NN
ol | ~| o
NEIEE
ol o »| o

YWO053 R002F~R002C

|— bit inversion j

Every bit of the lower 4 bit data in the 4 words table starting with YWO050 is
inverted and transferred to each 4 bits in RW002.
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TABLE INVERT AND TRANSFER

programming X001E Q2 |
1
example 3 —{ R00T0 TNOT (0005)YW030) | I

In case of using digit specification for operand A, the operation is as follows.

RWO001 H1234 HOO0CB YWO030
RWO002 H5678 HOOED YWO031
—_—

RWO003 HO9ABC H0087 YWO032

HOOA9 YWO033
H0043 YW034

—L The upper 8 bits are stored as 0.

5 bytes data starting with the lower byte of RWO001 are bit inverted and
transferred to 5 registers starting with YWO030.
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ADDITION

FUN 27 Addition (+) |

Performs addition (16-bit signed integer addition without carry). Related Instructions
input
[A + B® C ] overflow/
underflow output

Functions

* The 16 bit data of Operand A and operand B are added and the [jn5¢ Action Output
result is stored in operand C.

* The data range of operands A, B and C is from -32768 to
32767. If this is exceeded (underflow/overflow), the limit value ON

OFF |no execution OFF

execution: normal execution OFF

is stored in operand C and the output is ON. overfiow/underflow ON
* High speed execution is performed when registers without

modifier are used for each operand.
Operand

Device (for Digit specification) T3 only Register

op X|1Y|S|L|R (o] Const

r name X|1Y|S|L R|lZ |T.|C.| I OlW|IWIWIW|IW|IW|T|C|D|F|IW|W]|[I|J K ant Index

A Augend O|J]O|J]O|JO|O|O O O|J]OjJ]O|J]OfO]J]O|J]OJO|]O|O|O O|O | O O O

B Addend oO|j|O0O|J]O|lO|O]|O (] oOo|j|o0o|JOo|J]O|l]O|J]O|O|JO|]O]|J]O|O Oo|O | O (] (@]

C Sum OoO|O0O|]O|lO]|O (@] oJj]o|ojlo|J]O|J]O]J]O|O| O O |OfO| O (@]
programming RO11F 12345 13613 YOO1A I
example 1 — 01268 + YWO001 — RW002 } { )
Operation

* When the NO-contact RO11F is ON, the sum 13613 of the constant data (1268) and the register YWO0O01 data
(12345) is calculated, and stored in the register RW002, and the output is OFF.

YWO001 RW002

1268 + 12345 —_— 13613
| 1268 | | 12365 | | w63 |

programming

example 2 ROT1F 26024 32767 Y035A |

—{ 10000 + YWO001 — RWO002 ] { ) |

Operation

* When the contact RO11F is ON, the sum of the operand A data (10000) and the register YWO0O01 data (26024) is
calculated. Since the result of the addition exceeds the limit value, (32767), this value is stored in the register
RWO002, and the output is ON.

YWO001 RW002
F 0 F 0 F 0
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SUBTRACTION

FUN 28 Subtraction (-) |
Performs subtraction (16-bit signed integer subtraction without carry) Related Instruction
input [A - B® C ] overflow/underflow
output
Functions
*  Subtraction of operand B from operand A. Result is stored in Input Action Output
operand C. OFF  |no execution OFF
* The data range of operands A, B and C is from -32768 to 32767. ,
Lo L. . normal operation OFF
If this is exceeded (underflow/overflow), the limit value is stored as ON jexecution
. . . overflow/underflow ON
the result of the subtraction in operand C, and the output is ON.

* High speed execution is performed when registers without modifier
are used for each operand.

Operand
Device (for Digit specification) T3 only Register

op X|Y|SI|L|R (@) Const

r name X|lY|S]|L R|lZ |T.|C.| I O|IW|IWIW|IW|IW|IW|T|C|D|F|W|W]I|J K ant Index
A Minuend O|J]O|J]O|JO|JO|O o] O|J]O]J]OJOJO|JO|]O]J]O|JO|JO]|O O|O0| O O O
B Subtrahend O|J]O0O|J]O]|]O|O|O (@) OjojJOo|jOo]J]O|J]O|JO|JO|O|lO|O Oo|lO| O o o
C difference O|lO0O|J]O]J]O]|O O O|J]O0O|J]O]J]O|JO|JO|JO|O]|O O |O|JO| O O
programming RO21F -15684 -18232 Y035A I
Operation

* When the NO-contact RO21F is ON, the difference between the register RW002 data (-15684) and the constant
data (2548) is calculated, stored in RW005 (-18232), and output is OFF.

A: RW002 B C: RWO005

: —
programming ROVIF  -25684 -32768 YO5A
— RWO02 - 22548 — RWO005 | () |

example 2

* When the register RW002 data is -25684 and the constant data is 22548, the result of the calculation generates
an underflow. The limit value -32768 is stored in RWO005 and output is ON.

A: RW002 C: RW005

B
=) - =] — [==]
F 0 F 0 F 0
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MULTIPLICATION

FUN 29 Multiplication (*) |

Performs multiplication (16-bit signed integer multiplication without carry)

Related Instructions

input execution output
[A % B ® C+1.C ]

Functions
* Calculates the product of operand A data and operand B data and Input Action Output

stores the result in operand C-.rl-C (double length register). OFF |no execution OFF
* The operand A, B data range is from-32768 to 32767. ,

. . . . . . ON [execution ON

* High speed execution is performed when registers without modifier

are used for each operand.
Operand

Device (for Digit specification) T3 only Register
X|lY|]S|L|R o Const

opr Name X|lY]|]S]|L Rz |[T.|]C.| I O|lW|IW|IWIW|IW|W]|T|C|D|F|W|W]I]|J K ant Index
A Multiplicand | O O] O[O | O | O O O|J]O]J]O|J]O]J]O|J]O|O]JO|O]|O|O O|lO | O O O
B multiplier O |O|O|O ]| O|O o oO|Jj]oJlOoO|J]O]J]O|J]O|O]lJO|O]|]O|O o|lo|]O| O o
fg product oOjJ]OoO|J]O|O|O o oOjJ]Oojo|Jo|jOoO]JO]|J]O]|]O| O O |O|O o
programming RO34F 12693 0298222035 |

N 1

example — — 23495 % RW031 — RWO052:RW051 } |
Operation

* When the NO-contact RO34F is ON, the product (298222035) of the constant data (23495) and the register
RWO031 data (12693) is calculated, and stored in double length register RW052-RW051. The output is ON.

B:RW031 C+1+C:RW052 RW051

A
=] = — =]

* When the NO-contact RO34F is OFF, no calculation is performed and the output is OFF
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DIVISION

FUN 30 Division (/) |

Performs division (16-bit signed integer division without carry) Related Instructions

input execution output
[A/ B® C ]

Functions
* Divides operand A data by operand B data, and stores the Input Action Outtpu ERF
guotient in C and the remainder in C+1. _
. OFF | no execution OFF
* The operand A, B data range is from -32768 to 32767. ST ool o
* When operand B is 0, the error flag is set (division error) and ON ﬁxecmio B =0 dvison emor 1o | o | oo
output is OFF. execution
* High speed execution is performed when registers without
modifier are used for each operand.
Operand
Device (for Digit specification) t3 only Register
X|1Y|S R Consta
opr Name vy s|L|Rrlz]|T|c]i]olw]w|lw|w[w]w]T]c]p]|Fr]|wfow]i]J3]k] nt | index
A avicend  [O [O]O]O] 0|0 O] [O[0]0|0|0|0[0]|0|0|0|0 Q0|0 O | O
B avisr (O ]O]0O|0O|0O|0O O] |0]|0|0[0[0|0|0|0|0|0(0 O|0|0l O | O
C quotient OOOOO O OOOOOOOOO OOOO O
programming RO31E 26854 -00082 YO035A
example — —1{ RW022 / 00325 — RW027] () |

Operation

* When the NO-contract RO31E is ON, the quotient (-82) is stored in register RW027 while the remainder (-204) is
stored in RW022. The output is turned ON.

C: Rwo27
A: RW022 B: -82
—
=) - =]
C+1: RW028
NOTE
VAV

*

Please note that when index register K is specified in operand C, the
remainder data is discarded.
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DOUBLE LENGTH ADDITION

FUN 31 Double Length Addition (D+) |

Performs addition on double length data (32-bit signed integer addition | Related Instructions
without carry).

input overflow/underflow output
[ A+.A D+ B+1-B ® C+1.-C ]

Functions
* Operand data in A+1-A is added to the data in B+1-B and the Input Action Outpu
result is stored in C+1-C. !
*  The data range of operand A+1-A, B+1-B and C+1-C is from OFF [no execution OFF
-2147483648 to 2147483647. on | executio [normal OFF
* When the result of the calculation exceeds the data range (overflow/ " overflow/underflow ON
underflow), the limit value is stored in operand C+1-C and the output
is turned ON.
Operand
Device (for Digit specification) T3 only Register
X|Y|S R Consta
opr Name Yls]L|rRlz|[T|c|i|o]w]w]w]w|w]lw|T|c|p|[Fr]w]ow]|i1]3]k] nt [ index
atal  agens [O]O]O[0]0|O Ol |10]|0(0|0[0|0|0|0(0]|0|0 q(O OoO| O
B+1.8| Addend |O|O[O|O[O]|O O] [(O]0|0[0|0|0(0|0|0]|0|0 Q|0 OO
C+1C sum 0O|0|0|0|0 O |0[0|0|0O[0|0|0|0|0 0O |0]|0O @)
programming RO31E 0358426434 0379794686 Y035A I
example 1 — 0021368452 D+ YWOOT-YW000 — RWO031-RW030 } { ) |

Operation

* When the NO-contact R0102 is ON, the sum (379794886) of double length constant data (21368452) and the

data in double length register YW001-YWO0O0O (358426434) is calculated, and stored in register RW031-RW030.
the output is turned OFF.

A+1: A:

| 021368452 |\ C+1: RW031 C:RW030

+ R 37794886 outtput OFF

| 35826434 |
B+1: YW001 B: YW000

programming RO102 1358426434 2147483647 Y035A
example 2 —{ 1121368452 D+ YW001-YW000 — RWO31-RW030 } ()

Operation

* When constant data is 1121368452 and the data in double length register YW001-YWO0O0O is 1358426434, the

results of the calculation (2479794886) produce an overflow. The limit value (2147483647) is stored in register
RWO031-RW030 and the output is ON.

A+1: A
| 1121368452 | \ C+1:RWO03L C:RWO030

| 1358426434 | /

B+1: YWO001 B: YW000
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DOUBLE LENGTH SUBTRACTION

FUN 32 Double Length Subtraction (D-) |

Performs subtraction on double length data (32-bit signed integer Related Instructions
subtraction without carry).

input overflow/underflow output
[ A+.A D- B+1:-B ® C+1-C ]

1

Functions
* The data in operand B+1-B is subtracted from the data in Input Action Outpu
operand A+1-A and the result is stored in C+1-C. : !
* The data range of operands A+1-A, B+1-B and C+1-C is from OFF | no execution OFF
-2147483648 to 2147483647. on | executio ”0”7:"/ — OFF
. n
* When the result of the calculation exceed the range (underflow/ overfowlunderfiow on
overflow) the limit value is stored in operand C+1-C and the output is ON.
Operand
Device (for Digit specification) T3 only Register
X|lY]|S R Consta
opr Name X|Y|S|L|IRJZ|T.|JC|I O|W|IW|WI|W|IW|W|T]|CI|DJ|F|W|OW]I J| K nt Index
aa|l  minvend [O[O]O]O]0O]O O] [0]0|0]|O|0O[0|0[0O|0]|0|0 0|0 OO
B+18| subrahend |O [O]O|O[O|O O] [0]|0|0|0|0(0|0(0|0]|0|0 Q|0 OO
C+1C difference OOOOO O OOOOOOOOO OOO O
programming ROT12  —0583254795 1153681537 1736936332 oA
example — b= RW053-RW052 D- RWO50-RW049 — RWO048-RW047 } (

Operation

* When the NO-constant R0112 is ON, the difference (-1736936332) between the data in double length register
RWO053-RW052 (-583254795) and double length register RW050-RW049 (1153681537) is calculated and stored
in double length register RW048-RW047. The output is turned OFF.

A+L: RWO53  A: RW052
| 583254795 |\ C+1:RW048 C: RW047

- e -1736936332 output OFF

1153681537
B+1: RW050 B: RW049

programming ROT12 1583264795 1153681537 -2147483648 Y035A I
example 2 —1 RW053-RW052 D- RWOS50-RW049 — RWO048-RW047 } () |
Operation

*

When the data in double length register RW053.RWO052 is -1583264795 and the data in double length register

RWO050-RW049 is 1153681537, the result of the calculation -2736946332 produces an underflow. The limit value
(-2147483648) is stored in doubie length register RWO48-RWOC47, ana ined ON

ICBIDLCI INNVVUSOI\NVVU“T, Allu UULPUL IQ LUIIIUU JIN.

A+1:RWO053  A:RWO052
| -583254795 | ~ C+1:RW048 C:RW047

_— -1736936332 output OFF
| 1153681537 | 7

B+1: RW050 B: RW049
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DOUBLE LENGTH MULTIPLICATION

FUN 33 Double Length Multiplication (D*) |

Performs multiplication on double length data (32-bit signed integer
multiplication without carry).

Related Instructions

inpUt_[ A+l A D% B+1-B — C+1:C} execution output
Functions
* The product of the data in operand A+1-A and B+1-B is calculated Input Action Output
and stored in C+3-C+2-C+1-C. OFF | no execution OFF
* The data range of operands A+1-A and B+1-B is from -2147483648 ON | execution ON
10 2147483647.
Operand
Device (for Digit specification) T3 only Register
X|1Y]S R Consta
opr Name X|1Y|S|L|R|Z|T|C|]I|O|IW[W|IWIW|W|W|T|[C|D|F|W]JOW|I]]J nt Index
ar1ea | mutipicand |O O] O[O[O]0O O] [O[0]O|0|0|0O|0O]|0|0|0|0] [C]O O| O
s+8| mutpier (O [O[O[O[O|O O] |0]|0]|0|0|0|0|0]|0|0|0|0] (OO O| O
Cc+1.C product OOOOO O OOOOOOOOO OOO O
programming RO002 0000010203 1644933620
example — — RW048-RW047 Dsk 0000582172 — RWO030-RW029 } |

Operation

* When the NO-contact RO002 is ON, the product (5939900916) of the data in double length register

RWO048-RW047 (10203) and the double length constant data (582172) is calculated and stored in 4 words length

register RW032-RW031-RW030-RW029.

A+l RW048 A: RW047

C+3: RW032 C=2: RW031 C+1: RW030 C:RW029

5939900916

| 10203 | ~
X 3 |
| 582172 | 7
B+1: B:
NOTE
VAV

* Please note that the upper 2 words C+3-C+2 of the product are

discarded when index registers are used for operand C+1-C.
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DOUBLE LENGTH DIVISION

FUN 34 Double Length Division (D/) |

Performs division on double length data (32-bit signed integer division Related Instructions
without carry).

input execution output
[ A+1.A D/ B+1-B ® C+1.-C ]

1

Functions
* Divides the data in operand A+1-A by the data in operand Input Action Output| ERF
B+1-B and stores the quotient is in C+1-C, and the remainder OFF | no execution OFF
in C+3-C+2. B+1+B10: normal ON
* The data range of operand A+1-A and B+1-B is -2147483648 ON B+1+B=0: not executing OFF | set
10 2147483647.
Operand
Device (for Digit specification) T3 only Register
X Y S R Consta
opr Name X|Y|S|L|IRJZ|T.|JC|]I]|]O|IW|W|W|W|W|W|T|]CI|D|F|W|OW]I | J]| K nt Index
ara|  dvidend  [O]O]O[O]O[O O] [0O]0O|0|0|0[0|0(0|0]|0|0 O|O O| O
8| dvsar |O[O]O|O[O|O O] [0]|0|0|0|0(0|0(0|0|0|0 Q|0 OO
c+1C| quoten O[O|0]0]o O[ |O]OJo]ojo|o[o[o[o] [Oo]o )
programming R032E -0001398245 -0000001276 YO035A
example —[ 1784961564 D/ RW024-RW023 — RWO15-RW014 | { ) I
Operation

*

When the NO-contact RO32E is ON, the double length constant data (1784961564) is divided by the data in
double length register RW024-RW023 data (-1398245), and the quotient (-1276) is stored in double length

register RW015-RWO014. The remainder (800944) is stored in double length register RW017-RWO016, and the
output is turned ON.

A+l A C+L:RW015  C:RW014

| 1784961564 | ~~ | -1276 |
=+ :,a

| -1398245 | / | 800944 |

B+1: RW024  B:RW023 C+3:RW017  C+2: RW016

*

When the NO-contact RO32E is OFF, calculation is not performed and the output is OFF.

NOTE
VAV

Please note that the remainder data (C+3-C+2) is discarded where
the index register is used for operand C+1-C.

*
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ADDITION WITH CARRY

FUN 35 Addition with carry (+C) |
Performs addition with carry. (16 bit signed integer addition with carry) | Related Instructions

input overflow/underflow output
[A +CB ® C ]

Functions
* Adds the data in operand A and operand B, including Input Action Output | OF
the carry flag, and stores the result in operand C. OFF | no execution OFF
The carry flag is set if carry from the bit F (MSB) of C norma | N0 carry OFF | reset
has occured , I |carry OFF | set
*  The data range of operands A, B, Cis -32768 to 32767. ON execuition overflow/underflow: no carry ON reset
* When the results of the calculation exceed the range overflow/underflow: carry ON set
(overflow/underflow), the output is ON.
Operand
Device (for Digit specification) T3 only Register
X L R Constan
opr Name X|Y|S|L|IR|Z]|T.|JC.|I O|W |YW|ISW|W|WI|W|T|C|D|FJ|]IW|OW]I]J]|K t Index
augend |O|0O|0|0O|0O|O O |O0]O|0|0|(0|00[0[0o(0]|0 QO[O0 O O
added |O|O[O|O[O|O O] |O[O|0|0]0(00]|0|0|0]|0 0|00 O @)
c sum 0O|0|0|0|0 O O[0O|0[0]|00|0|0[0]|0] O O[O0 O
programming RO103 07856 02717 10573 Y0354
example 1 —{RW012 +C RW021 » D0213 } { ) I

Operation

* When the NO-contact R0103 is ON, the sum (10573) of the data in register RW012 (7856) and the data in register

RWO021 (2717) is calculated. Since carry has not occurred, the carry flag is reset, and the result of the calculation
is stored in register D0213.

A RWO012 |0|0|0|1|1|1|1|0|1|0|1|1|0|0|0|0|(7856)
B: RW021 |o|0|0|0|1|0|1|0|1|o|0|1|1|1|0|1|(2717)
[o]cr
CF
C: D0213 oﬁ |sum |o|o|1|0|1|0|0|1|0|1|o|0|1|1|0|1|(105773)

reset
no carry from bit E to bit F (no overflow)

no carry from bit F to CF (no carry)
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ADDITION WITH CARRY

programming RO103  -32768 -10000 22768 Y035A |
example 2 —{RWO012 +C RWo021 » D0213} () |
Operation

* When register RW012 is -32768 and register RW21 is -10000, the carry from bit F is generated, and then the
carry flag is set. The result 22768 is stored in D0213.

A: Rw012 |1|0|0|0|0|0|O|0|0|0|0|0|0|0|0|0|(—32768)
B: RW021 |1|1|0|l|1|0|0|0|1|1|1|l|0|0|0|0|(—10000)(CF=0)
+)
CF
C: D0213 |0|1|0|1|1|0|0|0|1|1|1|1|0|0|0|0|(22768)(underﬂow)
se carry
programming RO103 20000 30000 -15536 Y035A I
example 3 —{RW012 +C RWO021 > DO0213 ] { ) |

Operation
* When register RW012 is 20000 and register RWO021 is 30000, the carry from bit E to bit F is occurring (overflow).
As carry from bit F has not occurred, the carry flag is reset. The result -15536 is stored in D0213.

A: RW012 |o|1|o|o|1|1|1|o|o|0|1|0|0|o|o|o|(20000)

B: RW021 |0|1|l|1|0|1|0|1|0|0|1|1|0|0|0|0|(30000)(CF:0)

1)

CF

C: D0213 1 t[rJofoJoJoJz[t[ofz[of1]oJofo[0]15536,) (overow)
LLfefofofoforfejofrjoftrfofojofoj

resel | I carry

programming RO103 -32768 10000 20768 Y035A I
example 4 —{Rwo12 +C Rwo21 - D0213 } () |
Operation

*  When register RW012 is -00025 and register RWO021 is -10000, both the carry from the bit F and carry from bit E
to bit F are occurring. In this case, carry flag is set, normal calculation is executed, and the result of the
calculation 9975 is stored in D0213.

A: RW012 |1|1|1|1|1|1|1|1|1|1|1|o|0|1|1|1|(—00025)

B: RW021 |l|1|0|1|1|0|0|0|l|1|l|1|0|0|0|0|(—100000)(CF=0)
*)
CF

C: D0213 |o|o|1|o|o|1|1|o|1|1|1|1|0|1|1|1|(9975)
se ’U

* The carry flag is set when carry occurs from bit F.
* Qverflow/underflow are generated whenever carry from bit F or carry from bit E to bit F occurs except for when
both occur at the same time.
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SUBTRACTION WITH CARRY

FUN 36 Subtraction with carry(-C) |

Performs subtraction with carry (16-bit signed integer subtraction Related Instructions
with carry).
input overflow/underflow output

[A-C B® C ]

Functions
*  Subtracts the data in operand B and carry from data in Input Action Output | OF
operand A, and stores the result in operand C. OFF Ino execution OFF
The carry flag is set if borrow into the bitF (MSB) of C
no borrow OFF | reset
has occured. norma
*  The data range of operand A, B, C is from-32768 oN | execution " |borrow OFF | set
to 32767. overflow/underflow; no borrow ON | reset
* When the result of the calculation exceeds the range overflow/underflow: borrow ON set
(overflow/underflow), the output is ON.
Operand
! Device (for Digit specification) T3 onl Register
opr Name XITY|S|L|IR|IZ|T.|JC. || |O|[XW|YW|SW|LW|RW|W|T |C|D]|F]|IW|OW|I|J]| K| Constant Index
A | minena |O]0O]0O]0O]0]|O O [0]0O]0]|0|0|0|0|0(0|0(0| |0]0|0] O O
subtrahend |0 |O]O|0O|0O|O O| [0]0]0|0|0|0]|0|0|0|0[0] |0]0|0] O O
C | diferent 0O[0|0|0]|0 0O[0]0|0|0|0[0]|0|0]|0|0| 00|00 O
programming - gonq4 10335 13313 Yoo1A
example 1 —{ 23648 -C RW022 > DO214 | {) |

Operation

* When the NO-contact R0014 is ON, the data in register RW022 (10335) and carry flag (0) are subtracted from the
constant data (23648), and the result (13313) is stored in register D0214. Since no borrow to bit F has occurred,
the carry flag is reset. The output is OFF.

F EDCBAU 9 876 543 210
A |0|1|0|1|l|1|0|0|0|1|1|0|0|0|0|0|23648

B: RW022 |o|0|1|o|o|o|o|o|1|1|o|1|1|1|1|1|(10335)

|Z| (cF)

-)

CF

C: D0214 Eldifferent ofofafafofs]ofofofofofofo]o]o]1]ass
7 no borrow from bit F to bit E

no borrow to bit F
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SUBTRACTION WITH CARRY

programming R0014 30000 15536 Y035A |
examp|e 2 |—[-20000 -C Rwo22 » D0214 ] ( ) |
Operation

* When the minuend constant is -20000 and register RW022 is 30000, borrow from bit F to bit E has occurred
(underflow) and borrow to bit F has not occurred (no borrow). The output then comes ON, the carry flag is reset
to OFF, and the result 15536 is stored in D0214.

FEDG CBA A9 87 6543210

A |1|o|1|1|o|o|0|1|1|1|1|o|0|0|0|o|
B: RW022 |o|1|1|1|1|1|o|1|0|o|1|1|0|o|0|0|
-)
CF
C: D0214 |0 |o|0|1|1|1|1|0|0|1|0|1|1|0|o|0|0|

rese | P [T borrow from bit F to bit E, no borrow to bit F

programming RO104 -28000 -27536 Yossh |
example 3 {10000 -G RWO22 » D0214 ] {} |
Operand

* When the minuend constant is 10000 and register RW022 is -28000, borrow to bit F is occurred and borrow from
bit F to bit E is not occurred (borrow and overflow). The carry flag is set. -27536 is stored in D0214.

A |o|0|1|0|o|1|1|1|0|o|o|1|o|o|o|o|
B: RW022 |1|0|o|1|0|0|1|0|1|o|1|0|0|o|o|o|
+)
CF
C: D0214 |1| |1|o|o|1|o|1|o|o|o|1|1|1|o|o|o|o|
€ | 1\ |_/I‘ no borrow from bit F to bit E, borrow to bit E.
programming R0104 31000 -14611 Y035A
example 4 —H—{ 16389 -C RW022 — D0214 } { ) I

Operand

* When the minuend constant is 16389 and register RW022 is 31000, both borrow to bit F and borrow from bit F to
bit E has occurred . In this case, the carry flag is set on and normal calculation is performed. The results of the
calculation (-14611) are stored in D0214.

A |0|1|0|0|0|0|0|0|0|0|0|0|0|1|0|1|(16389)
B: RW022 |0|1|1|1|1|0|0|1|0|0|0|1|1|0|0|0|(31000)(CF=0)
-)
CF
C: D0214 1|l|0|0|0|1|1|0|1|1|l|0|1|1|0|1|(—14611)
€ T LT borrow from bit F to bit E, borrow to bit F.

* The carry flag is set when borrowing to bit F occurs.
* QOverflow/underflow are generated whenever borrow to bit F or borrow from bit F to bit E has occurred, except for
both having occurred at the same time.
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DOUBLE LENGTH ADDITION WITH CARRY

FUN 37 Double Length Addition with carry(D+C)

integer addition with carry).

Performs addition on double length data with carry (32-bit signed

Related Instructions

[A+1-A D+C B+1-B ® ® C+1.-C ]

input overflow/underflow output

Functions
* Adds the double length data A+1-A and B+1-B and Input Action Output | CF
carry flag, stores the result in C+1-C. If carry from OFF 1o execution OFF
bit F of C+1 (MSB) has occurred, the carry flag is
no carry OFF | reset
set to on. normal
*  The data range of operand A+1-A, B+1-B is from on | exection carry OFF | set
-2147483648 to 2147483647. overflow/underflow; no carry ON reset
* The operand C+1-C data range is from -2147483648 overflow/underflow; carry ON set
to 2147483647. When the result of the calculation
exceeds this range, overflow or underflow has occurred.
Operand
Device (for Digit specification) T3 only Register
L o]
opr Name [X|Y|[S|L|R|z]|T.|]C |1 |Oo]|xw|yw|sw|w |Rw|w|T|[C|D|F|w]|w]|I]|J|K]|Constant| Index
a+1+A | augend [O]O[O[O[O|O O] |0[0]0]0|0|0|0O|0O[|0|0]|O| (O] O O
B+1:8 [ addend |O|O[O|O[O]|O Ol [0]0]0|0]|0|0|0(0[|0|0(0] |00 O O
C+1-C | sum 0|0]|0|0|0 O| |0[0|0|0|0]|0|0|0|0] |O|Q|0 @)
piogiaiminiing R0326 0201032516 0038591628 0240624145 Y0354
example 1 — —{D0121-D0120 D+C RW022 -RW021 — RW031-RW030] {} I

Operand

*  When the NO-contact R0326 is ON, the sum of the data in double length register D0121-D0120 (201032516) and

the data in double length register RW022-RW021 (38591628) and carry flag (1) is calculated, then the result

239624145 is stored in double length register RW031-RWO030. In this case, as no carry from bit F of RW031 has
occurred, the carry flag is reset. In the same way as no overflow/underflow is generated, output is OFF.

A+1: D0212 A: D0120
| 201032515 | ~—
B+1: RW022 B: RW021
| 38591628 | — +
carry flag CF

0

—>

CF C+1: RW031 C: RW030
| 0 | sum | 240624145
reset

1 has been entered before operation

When the NO-contact R0326 is OFF, calculation is not executed, and output is OFF.

Instruction Set

85



DOUBLE LENGTH SUBTRACTION WITH CARRY

FUN 38 Double Length Subtraction with carry (D-C)

Performs subtraction on double length data with carry (32-bit signed
integer subtraction with carry).

Related Instructions

input overflow/underflow output
[A+1-A D-C B+1.B ® C+1-C ]
Functions
* Subtracts the double length data B+1-B and the contents Input Action Output | ERF
of carry flag from A+1-A and stores the result in C+1-C. OFF I1o execution OFF
If borrow to bit F of C+1 (MSB) has occurred, the carry
. no borrow OFF | reset
flag is set to on. normal
* The data range of operand A+1-A, B+1-B is from on | exection borrow OFF [ set
-2147483648 to 2147483647. overflow/underflow; no barrow ON | reset
* The data I‘ange Of Opel‘and C+1.C iS from -2147483648 Overﬂow/underﬂow; borrow ON set
to 2147483647. When the result of the calculation
exceeds this range, overflow or underflow has occurred.
Operand
Device (for Digit specification) T3 only Register
X R (0] Constan
opr Name |[X|Y|s|L|R|z [T ]c|i]o]|w]|[yw|sw|jiw|w |[w]T|C|D|F|[w|]w]|I]|J]K t Index
a1 | augend |O|O[O[O]0|0O Ol |0|0|0|0]|0|0|0[0]|0|0(0] [0O]0 OO
g
B+1-8 | addend [O]O|0O(O|0O|O Ol |0|0|0|0]|0|0|0[0]|0|0(0] [0O]0 O (O
C+1:C[  sum 0O|0|(0|0|0 Ol |0]0|0|0|0|0[0|0|0f |0(0l0 0]
programming R0327 0324685213 1023568429 0696883216 YOA |
example —{ RW025:-RW024 D-C DO0123D0122 > RW042:RW041 } { )

Operand

When the NO-contact R0327 is ON, the data in double length register D0123-D0122 (1023568429) and the
contents of carry flag (0) is subtracted from the data in double length register RW025-RW024 (324685312), then

*

*

the result -698883216 is stored in double length register RW042-RWO041. In this case, as borrow to bit F has

occurred, the carry flag is set. In the same way as no overflow/underflow is generated, output is OFF.

A+l: RWO025 A
RW024
324685213 ] \\
B+1: D0123
B:D0122
1023568429 ? B
carry flac CF

@/

CF

C+1: RW42 C:RWO041

1

differen
t

set

—698883216

— 0 has been entered before operation

When the NO-contact R0327 is OFF, calculation is not executed, and output is OFF.
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UNSIGNED MULTIPLICATION

FUN 39 Unsigned Multiplication (U*) |

Performs multiplication on unsigned data (16-bit unsigned integer Related Instructions
multiplication)

input execution output
—{ A Ux B - G+:C]

Functions
* Multiplies unsigned 16 bit data in operand A and operand B, Input Action Output
and stores the result in operand _C+1-C. oFF Tro exacuion OFF
* The data range of operand A, B is from 0 - 65535.
ON | execution ON
Operand
Device (for Digit specification) T3 only Register
R
opr name XIY|S|IL|IR|Z|T.|JC.|I|O|XW|YW|SW|W|W |[W|T|C|D|F|[W|OW]I|J | K]Constant| Index
A | mutipicand| OO O|O[ O[O Ol [0O|0|0O[0]|0O|0]|0|0(0|0|0] [o]0o|0f © @)
B | mutipler [O[O[O[O|O|O O] |0]0[0|0|0|0[0]|0|0|0|O| [O[O[Of O @)
c+ecl product | |O]O|O|O|O O] |0|0|0[0O|0|0|0|0(0] (00|10 O
programming RO0D! 62312 53426 3702952912 Y035A I

* When the NO-contact RO001 is ON, the product (3702952912) of the data in register D0125 (62312) and the data
in register RW032 (59426) is calculated, and stored in double length register RW087-RW086. The output is ON.

A:D0125 B:RW032 C+L:RW087 C:RW086
62312 ‘ 59426 —_ | 37029512 |
F 0 F 0 F 0

When the NO-contact RO001 is OFF, calculation is not executed, and the output is OFF.
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UNSIGNED DIVISION

FUN 40 Unsigned Division (U/)* |

Performs division on unsigned data (16-bit unsigned integer division). Related Instructions

input : executing output
[A U B ® C]

Functions
* Divides operand A by operand B, and stores the quotient in Input Action Outout | ERF
C, with the remainder C+1. OFF | 1o execution OFF
* The data range of operand A, B is from 0 - 65535. == 0.l N
ON
B = 0: division error OFF set
Operand
Device (for Digit specification) T3 onlty Register
X1Y]|S R Consta
opr name X|IY|S|L|IR|Z|T|JC|]I|O|W|IW|WIW|WIW|[T|C|D|F]|]W|OW]I |J]| K nt Index
A | owiends |O[O[O]O]|O|O O |0]|0|0|0O|0[0|0]|0|0|0|0| [0O]j0j0] O | O
s |O[O[O[0O]0|0 O| |0]|0|0|0O|0[0|0]|0|0|0|0| [0O]j0j0] O | O
C | quotent 0|0]|0|0]|0 O [O[0]|0|0|O(0|0|0|0] [0]0|010 O
programming RO002 54321 00427 I

* When the NO-contact RO002 is ON, the data in register RW033 (54321) is divided by the constant (127). The
quotient (427) is stored in register D0123, while the remainder (92) is stored in register D0124. The output is ON.

C:D0123

e I e

C+1:D024

* When operand B is 0, the error flag is set (division error), and the output is OFF.
* When the NO-contact RO002 is OFF, calculation is not executed, and the output is OFF.

~ NOTE

VAV

* Please note that the remainder (C+1) is discarded when index
register K is used in operand C.
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UNSIGNED DOUBLE/SINGLE DIVISION

FUN 41 unsigned Double/Single Division (DIV) |

Divides double length register data by single length register data Related Instructions
(32-bit/16-bit unsigned integer division).

input executing output
—— [ A+1.A DIV B ® C]

Functions

* Divides operand A+1-A by operand B. The quotient is stored Input Action ouput | ERF
in C and the remainder is stored in C+1.

The data range of operand A+1-A is from 0 to 4294967295.
The data range of operand B is from 0 to 65535. B* 0;no overflow normal ON
When operand B is 0, division error is generated. (output OFF) | oy
The data range of the results of the calculation (operand C) is -
from 0 to 65535. When the results of the calculation exceed B =0;dhision et noerecuton | OFF | set
65535, the quotient is stored as 65535 and the remainder as

0. However, output is ON.

OFF | no execution OFF

E

exection | B 0; overflow fimit ON set

Operand
Device (for Digit specification) T3 only Register
X1Y]|S R Consta

opr name X|IY|S|L|IR|]Z|T.|JC|I|O|IW|W|IWIW WIW|T|CI|D|F]l]W|OW]I | J]|K nt Index
a | owieens |O]O]O|O[O]O O| |0O[0]|0|0|0|0|0]|0|0|0|0] (OO OO0

pvsor (O [O[O]|O]|O|O O| |0[0]0|0|0|0|0]|0|0|0|0] [O|I0|0l O | O
C | quotent 0|0]|0|0]|0 O] |0]|0|0|0|0|0|0|0(0] |0]|0|0o|0 @)
programming RO100 3109876542 60877
example — —{D0314:D0313 DIV 51084 — RW051]} I

Operation

* When the NO-contact R0100 is ON, the data in double length register D0314-D0313 (3109876542) is divided by
register data (51084). The quotient (60877) is stored in register RW051 and the remainder data 35874 is stored in
register RWO052. output is ON.

C:RW051
A+1:D0314 A:D013 60877

e ] - ] —>

C+1:RW052
* When the NO-contact R0100 is OFF, calculation is not executed, and the output is OFF.

NOTE
VAV

Please note that the remainder data (C+1) is discarded when index
register K is used in operand C.
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DOUBLE-WORD MULTIPLICATION AND DIVISION

FUN 042 Double-word multiplication and division (D*/) |

Performs multiplication and division

Related Instructions

Input —— [ A+1-A D*/ B+1-B ® C+1.C ]—— Output
Functions Execution condition
When the input is ON, the data of A+1-A is multiplied by the Input Operation Output | ERF
data_of 3+1-B, anq the product is divided_ by BJ_r3-B+2, then the  ["oor T No execution oFF | -
quotient is stored in C+1-C and the remainder in C+3-C+2. - .
The data range is -2147483648 to 2147483647. If the result B+$B+27 0. no overflow| Normal execuion ON | -
(quotient) is out of the data range, the following limit value is ON | B+3-B+2* 0,overflow | Limit ON | ON
stored. B+3.8421 0 No execution OFF | oN
Positive overrflow: quotient = 2147483647, remainder = 0
Negative overflow: quotient =-2147483647, remainder =0
Operand
Device Register
opr Name Constant | Index
X[y |s|L|r|z]|T]c]1|oxw]yw[swliw[rw|w]|T|[c|Dp]F|mwlow|[ 1]
A | Operation data O|0[O|0|O[O]10[OO]O @) O
B | Multiplier, divisor ol[e]|o][eolle][e][e][e][(e][e) O
C | Result OlO[O]O]0]|0|0|0|0O O
Example

R0200

1 F—D0351-D0350 D*/ D0262:D0261 — D0401-D0400}

When R0200 is ON, the double-word data of D0351-D0350 is multiplied by the data of D0262-D0261, and the

product is divided by the data of D0264-D0263, then the quotient is stored in D0401-D0400 and the remainder in

D0403-D0402.
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If the data of D0351-D0350 is 23437688, D0262-D0261 is 1876509, and D0264-D0263 is 113487, the quotient
(387542471) is stored in D0401-D0400 and the remainder (64815) is stored in D0403-D0402.

D0351-D0350 | 23437688 505645
0264-D0263 D0401-D0400 | 387542471
X - 113487 | ——>

D0403-D0402 64815
D0262-D0261 1876509

_NOTE
VAV

Edge execution modifier is also available for this instruction.
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INCREMENT

FUN 43 Increment (+1)

Register data is increased by 1. Related Instructions
input executing output
— +1 A ]
Functions
* Operand A data is increased by 1. Input Action Output
* The data range of the calculation results is from OFF | no execution OFF
0 to 65535 ON execution ON
* When data range of the results of the calculation is
exceeded, operand A data is reset to 0.
Operand
Device (for Digit specification) T3 only Register
X|1Y]S R Consta
opr name X|Y]|S|L|IR|JZ|T|JC|IT|]O|W|IWIWI|W|W|W|T|C|D|F|JW|OW|I |J]K nt Index
A | operationdata | O] O[O]O|O O| [O]O[0O|0[O|0(0O|0(0] |0|0|0|0 @)
programming | xo1g 00750 |
example 1+ RW023 | |
Operation

* When the NO-contact X0101 is ON, an increment of the data in register RW023 (750) is performed, the result of
the calculation (751) is stored back in register RW023. The output is ON.

A:RW023 A:RW023

(o] « 1 —> [ws]

* When the operand A data is65535, 0 is stored in operand A.

A:RW023 A:RW023

Caw] -+ —» [om)

* When the NO-contact X0101 is OFF, there is no calculation and the output is OFF.
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DOUBLE LENGTH INCREMENT

FUN 44 Double Length Increment (D+1)

Double length register data is increased by 1.

Related Instructions

input executing output
— D+1 A+1-A ]
Functions
* Operand A+1-A data is increased by 1. Input Action Output
* The data range of the calculation results is from 0 to 4294967295. OFF  |no execution OFF
* When data range of the results of the calculation is exceeded, ON [execution ON
operand A+1+A A data is reset to 0.
Operand
Device (for Digit specification) T3 only Register Consta-
opr name Xy |[s|L]|rR]zZz]|T|]C]| 1 ]O|xw|yw|sw|ltw|rw[w ]| T]|cCc|D|F|[w]ow]|! nt | Index
A | operaiion data [ | O] O] O]O[O O [0O]0|0|O[0O|0|0|0|O| |0]0 @)

programming X0102 0123456789
example — —{ D+1  RW028-RW027 |
Operation

* When the NO-contact X0102 is ON, an increment of the data in double length register RW028-RW027

(123456789) is performed, the result of the calculation (1234567890) is stored back in double length register

RW028-RW027. output is ON.

ARW028 A +L:RW027
| 123456789 |

+ 1

—_— |

A:RW028 A +1:RW027

123456790

* When the increment of operand A+1-A data (2147483647) is performed, -2147483648 is stored in operand A+1-A.

ARWO28 A +LRW027
[ 4004967205 |

—_— |

A:RW023

0

* When the NO-contact X0102 is OFF, there is no calculation and the output is OFF.
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DECREMENT

FUN 45 Decrement (-1)

Register data is decreased by 1. Related Instructions
input executing output
[ -1 A ]
Functions
* Operand A data is decreased by 1. Inpu Action Output
* The data range of results of the calculation is from OFF  |no execution OFF
0 to 65535. ON  |execution ON

* When data range of the results of the calculation is
exceeded operand A data is reset to the maximum value (65535).

Operand
Device (for Digit specification) T3 only Register
X|Y]S R Consta

opr name X|IY|S|L|IR|Z|T.|JC|]I|]O|W|W|W|W|WIW|]T|C|D|F|W]JOW]|I|J] K nt Index

A | operationcata | |O]O[O]O|O O [O]O[0O]|0[0|0|0O|0|0O] |0|C|O|0 @)
programming X0103 03665 |
example — — -1 Rw025 | |
Operation

* When the NO-contact X0103 is ON, the decrement of the data in register RW025 (3665) is performed, the result
of the calculation (3664) is stored back in register RW025. The output is ON.

A:RW025 A:RW025

(5] -+ —> [ow]

* When the operand A data is -32768, 32767 is stored in operand A.

A:RW025 A:RW025

3] - : — =]

* When the NO-contact X0103 is OFF, there is no calculation and the output is OFF.
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DOUBLE LENGTH DECREMENT

FUN 46 Double Length Decrement (D-1) |

Double length register data is decreased by 1.

Related Instructions

input condition

— D-1 A+LA ]

execution output

Functions
* Operand A+1-A data is decreased by 1. Input Action Output
* The data range of results of the calculation is 0 to 4294967295 OFF  |no execution OFF
* When data range of the results of the calculation is exceeded ON |execution ON

operand A+1¢A data is reset to the maximum value (4294967295).
Operand
Device (for Digit specification) T3 only Register
X Y S R Consta
opr name Y|S|L|R]|Z|T|C. | O|W|W[IWI[W|IW|IW]|T|C|D|FJW]IOW]| I |[J K nt Index
A operation data OO0 (0]0|0 (@) Oo[O|O0]|0|O0 0|0 |00 O 0|0 (@)

programming
example

Operation

104
— D-1 RW035:RW034 }

2109876544

* When the NO-contact X0104 is ON, decrement of the data in double length register RW035-RW034
(2109876544) is performed, the result of the calculation (2109876543) is stored back in the double length register
RWO035-RW034. The output is ON.

A+1:RW035 A: RWO034 A+1:RW035 A:RW034

2109876544 - 1 2109876543
—>

* When the decrement of the operand A+1-A data ( 0) is performed, 4294967295 is stored in A+1-A.

A+1:RW035 AO0:

RWO034 A+1:RW035 A: RW034

| 0 | - 1 SN | 4294967295

* When the NO-contact X0104 is OFF there is no calculation, output is OFF.
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AND

FUN 48 AND (AND)

Performs logical AND of each bit of 2 registers.

Related instruction
double length AND

input output
[ A AND B ® C]
Functions
* Finds the AND of each bit of the contents of operand A and the Input Action Output
contents of operand B and stores the result in operand C. OFF |no execution oFF
* The operand A, B data range is from HO000 to HFFFF. -
ON [execution ON
Operand
Device (for Digit specification) T3 only Register
X1Y]S R Consta
opr name x|yls|Lfrlz|T]c]i]o|lw|w|lwlw]w|w|[T]c|o]|Fr|w]ow|i|[as] k]| nt | index
A | operationdata |O |O[O[O[O|O O] [0|O[0O]O]|0|O|0|0|0|0|0O O|Oj|O| O | O
B | operationdata (O |O[O|O| O[O O] [0]0O|0[0]|0|0(0|0[0|0|0 O|0j0f O | O
c result 0O|0|0(0O|0O O] [O[O]|0O|0|0|0|0|0|0| [(O]0]|0|0 O
programming RO112  H4321 He765 Ho321 |
example — —{ RW012 AND RW003 — D1231 } |
Operation
FEDG CBA 987 6543210

RW012 |o|1|0|0|o|o|1|0|0|0|1|0|0|o|0|1|

(AND of bit by bit)

RW003 |1|0|0|o|o|1|1|1|o|1|1|0|o|1|0|1|

l

D1231 |o|0|0|o|o|o|1|1|o|o|1|0|o|o|o|1|

* When the NO-contact R0112 is ON, the AND of each bit of the contents of register Rw012 (H4321) and the

contents of register RW003 (H8765) is found. The result (H0321) is stored in register D1231, and the output is

ON.
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DOUBLE LENGTH AND

FUN 49 Double Length AND (DAND) |

Performs logical AND of each bit of 2 double length registers.

Related Instructions
AND

input execution output
[ A+1-A DAND B+1.B ® C+1-C ]
Functions
* Finds the AND of each bit of the contents of operand Input Action Output
A+1-A and the contents of operand B+1-B, and stores OFF  |no execution OFF

the result in operand C+1-C. . N lexecation oN
The data range of operand A+1-A, B+1-B is from
HO00000000 to HFFFFFFFF.

Operand

Device (for Digit specification) T3 only Register

X|Y]|S R Consta

opr name x|yls|L|rR]z]|T|]c]1|o|lw|w|lw|w|lw|lw|[T]|]c|Dp]|F|w]ow|I]J]K nt | Index
T | operationdata [O |O] O[O O|O O] |0|0(0]|0|0|0|0|0|0]|0]|0 0|0 O|O
o5 | operation data (O O] O|O| O[O O] |0|0(0]|0|0|0|0|0|0]0]|0 0|0 O|O
f,; result 0O|0|0|0|0 O| |0|0O[0|0|0|0|0|0|0] |0]|0|0 O
programming R0O11 H2014B762 H1268A5B3 HO000A522
example — —{ RW022:-RW021 DAND D0213-D0212 — RW033-RW032 ] I
Operation

*

FEDCBAZ98 765 43210 FEDCBAZ98 765 43210

Rwozz|o|o|1|o|o|o|0|o|o|o|o|1|0|1|o|o|- Rw021|1|o|1|1|o|1|1|1|o|1|1|o|o|o|1|o|

(AND of bit by bit)

00213|0|o|0|1|0|o|1|0|o|1|1|0|1|o|0|0|- 00212|1|0|1|o|0|1|o|1|1|0|1|1|0|0|1|1|

7

RWO33 fojOofOfojojofojojofojofofofojofofe RWO2|1fO]J1|OfOfj1jO0f1)O0jOfLjoOJO0fO|j1]0
[efofofofofofofofofofofofojofofo] LfofefofofefoftfoJotfofofoft]o]

When the NO-contact R0011 is ON, the AND of each bit of the contents of double length register RW022-RW021

(H2014B762) and the contents of double length register D0213-D0212 (H1268A5B3) is found. The result
(HOO00A522) is stored in double length register RW033-RW032, and the output is ON.
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OR

FUN 50 OR (OR)
Performs logical OR of each bit of 2 registers. Related Instruction
double length OR

input execution output
[A ORB® C]

Functions
* Finds the OR of each bit of the contents of operand A and Input Action Output
the contents of operand B, and stores the result in operand C. OFF |no execution OFF
* The data range of operand A, B is from HO000 to HFFFF. N lexeaution N
Operand
Device (for Digit specification) T3 only Register
X1Y]S R Consta
opr name X|Y|s|L|rR|z|T]c|1]ofw|w|w]|w|w|w]|T|C|[D|[F[w]|ow]1|J]K]| nt | Index
A | operaion data (O O] O[O]O[O O| [O|0O|0]|0|0|O|0O[0|0(0]|0] [O[0|0f O | O
B | operation data |O [O|O|O[O|O O| [O|0[0]|0|0|O|0[0(0(0]|0] [O[0|Of O | O
¢ result 0O|0|0|0O|O O| [0O|0O]|O0[0|0|0|O[0|O| |(O|0|0|0 @)
programming ROT13  H432A He7es  HCT76F
example —{ RW024 OR RW004 — D1232 | |

Operation

FEDG CGBA A 987 654 3210
RW024|0|1|0|0|0|0|1|1|0|0|1|0|l|0|1|0|

(OR of bit by bit)

RWO004 |1|0|o|o|o|1|1|1|o|1|1|o|o|1|o|1|

0

D1232 |1|1|o|o|o|1|1|1|0|1|1|0|1|1|1|1|

*

When the NO-contact R0113 is ON, the OR of each bit of the contents of register RW024 (H432A) and the

contents of register RW004 (H8765) is found. The result (HC76F) is stored in register D1232, and the output is
ON.
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DOUBLE LENGTH OR

FUN 51 Double Length OR (DOR)

Performs logical OR of each bit of 2 double length registers. Related Instructions

OR

input

[ A+. A DOR B+1-B ® C+1-C ]

execution output

Functions
* Finds the OR of each bit of the contents of operand A+1-A Input Action Output
and the contents of operand B+1:B, and stores the result in OFF | no execution OFF
operand C+1-C . ON  [execution ON
* The data range of operand A+1-A, B+1-B is from HO0000000 to
HFFFFFFFF.
Operand
Device (for Digit specification) T3 only Register
X|lY|S R Consta
opr name x|y|s|L|[rlz|T|c]i]o|lw|w|w|w[w|]w|[T]|c|p]|F]|w]ow|[i|[s]Kk]| nt | index
1 | operationcata |O [O|O[O|O|O O |0[0]|0|0|0|0|0|0|0|0|O O[O OO
b | operation data [O|O[O]O[O|O O [O]|0O]|0|0|0|0|0|0[0|0|0 O[O O] O
C
ot result O(0O|0]|0|O O |0[|0O[0]|0|0|0|0|0(0] [O]|0|O0 O
programming R0100 HD9B6837E HFBFEBF7F I
example — —{ H2A5CBD67 DOR DO0181-D0180 — RWO33-RW032 |
Operation
FEDCBAU 9S8 76543210 FEDCBAU 9S8 76543210

|-|2A5c|o|o|1|0|1|1|0|0|o|1|o|1|1|1|0|0|- HBD67|1|0|1|1|1|1|0|1|0|1|1|0|0|1|1|1|

(OR of bit by bit)

00181|1|o|1|1|1|0|0|1|1|0|1|1|0|1|1|0|- D0180|1|0|0|0|0|0|1|1|0|1|1|1|1|1|1|0|

:

RWO33 j1jo 112 fafofrjajafay21y1fj1)1j0) RWORZ|L1|O|2f2f2f2fj2j2joj1)1)1j1y1]1y1
Lfofufefefefofuefefafafefefs]efo] Clofefefefefefefofafejefafefrfe]

*

When the NO-contact R0100 is ON, the OR of each bit of constant (H2A5CBD67) and the contents of double

length register D0181:D0180 (HD9B6837E) is found. The result (HFBFEBFT7F) is stored in double length register
RWO033-RW032, and the output is ON.
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EXCLUSIVE OR

FUN 52 Exclusive OR (EOR)

Performs logical exclusive OR of each bit of 2 registers.

Related Instructions
double length exclusive OR

[A EORB® C ]

input execution output

Functions
*  Finds the exclusive OR of each bit of the contents of operand A and Input Action Output
the contents of operand B, and stores the result in operand C. OFF |no execution OFF
* The data range of operand A, B, C is HO000 - HFFFF. N lerecuton N
Operand
Device (for Digit specification) T3 only Register
X1Y]S R Consta
opr name X|IY|S|L|IR|IZ|T|C|I]O|W|W|IWIW|WI[W|T]|]C|D|F|W]JOW]I]|J]|K nt Index
A | operationdata |O (O] O|O[O|O O| |0|0|0|0(0|0|0|0|0|0|0] [Oj0j0] O | O
B | operaiondata |O |O[O[O|0O|O O| |0|0]|0|0(0|0|0|0|0|0|0] [Oj0j0] O | O
c result 0|0|0|0]|0 O] |0]0|0|0|0|0[0(0|0Of [O|0[O|0 O
rogrammin
brog g RO114  H23F2 H175A H34A8
example — —{ RW021 EOR RWO030 — RW025 } |

Operation

FEDTZGCBA A9 8 7 65 4 32 10
RW021|0|0|1|0|0|0|1|1|1|1|1|1|0|0|1|0|

(exclusive OR of bit by bit)

RW030 |o|o|1|0|0|1|1|1|0|1|o|1|1|0|1|0|

l

RW025 |o|o|1|1|o|1|0|0|1|o|1|0|1|o|0|0|

*

output is ON.

When the NO-contact R0114 is ON, the exclusive OR of each bit of the contents of register Rw021 (H23F2) and
the contents of register RW030 (H175A) are found. The result (H34A8) is stored in register RW025, and the
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DOUBLE LENGTH EXCLUSIVE OR

FUN 53 Double Length Exclusive OR (DEOR) |
Performs logical exclusive OR of each bit of 2 double length registers. Related Instructions
exclusive OR

input execution output
[ A+1.A. EDOR B+1-B ® C+1.-C ]

Functions
* Finds the exclusive OR of each bit of the contents of operand A+1-A Input Action Output
and the contents of operand B+1-B, and stores the result in operand I FO— o
C+1-C.
% : ON |execution ON
The data range of operand A+1-A, B+1-B data is from HO0000000 to
HFFFFFFFF.
Operand
Device (for Digit specification) T3 only Register
X|1Y|S R Consta
opr name X|Y|S|L|IR|Z|T|JC|]IT|O|W|IW|WIW|W|IW|T|C]|D|F]|JW|OW]| I |J]|K nt Index
. | operation data O |O|O|O[O|O O [O[O|0O|0]|0|0|0|0|0|0|0 O[O O] O
B | operation data |O [O]O|O|O|O O [O[O|0O|0]|0|0|0|0|0|0|0 O[O O] O
f; result 0|0]|0|0|0 O] [O[O[O[0|0|0|0|0|0] |0 (O[O0 O
programming RO102 H1234CDEF H2D1F0888 I
example —{ RW048-RW047 DEOR H3F2BC567 — D0253-D0252 | |
Operation
FEDCBAG98760543210 FEDCBA A998 760543210

Rwoag [0 o fof1]ofola]olofofsfsf{o]a]o]o]« rwoar{efo]a]alalafofa]a]ala]olafefe]1]

(exclusive OR of bit by bit)

HeFB [ofofef{e]a]efe]a]ofofe]ofefo]a]s]+ Heser[e]o|efe]o]afofe]ofefe]o]ofe]e]1]

7

po2s3 [ofoft{oa]efoa]ofofa]afefa]a]1]+ pozs2[o]oofo]1]ofofo]1fofo]o]1]o]0]0]

*

When the NO-contact R0102 is ON, the exclusive OR of each bit of the contents of double length register
RWO048-RW047 (H1234CDEF) and the constant (H3F2BC567) is found. The result (H2D1F0888) is stored in
double length register D0253-D0252, and the output is ON.
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NOT EXCLUSIVE OR

FUN 54 Not Exclusive OR (ENR) |

Performs logical NOT exclusive OR of each bit of 2 register data. Related Instructions
double length not exclusive OR

input execution output
[ A ENR B® C]

Functions
* Finds the not exclusive OR of each bit of the contents of operand Input Action Output
A and the contents of operand B, and stores the result in operand C. oFF ,
. no execution OFF
* The data range of operand A, B is HO000 - HFFFF. .
ON  [execution ON
Operand
Device (for Digit specification) T3 only Register
X1Y]S R Consta
opr name X|IY]|S|L|IR|JZ|T|C|]I|O|IW[IW|WIWIW[W[T]|]CI|D|F]|]W]IOW|I |J]| K nt Index
A