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Introduction

Thank you for buying a Panasonic product. Before you use the product, please carefully read the installation
instructions and the users manual, and understand their contents in detail to use the product properly.

Types of Manual

¢ There are different types of users manual for the FP7 series, as listed below. Please refer to a relevant
manual for the unit and purpose of your use.

e The manuals can be downloaded on our website:
http://industrial.panasonic.com/ac/e/dl center/manual/

Unit name or purpose of use Manual name Manual code
FP7 P I i
ower Supply Unit FP7 CPU Unit Users Manual  (Hardware) WUME-FP7CPUH
FP7 CPU Unit Command Reference Manual WUME-FP7CPUPGR
FP7 CPU Unit i
I FP7 QPU Unit Users Manual WUME-FP7CPULOG
(Logging Trace Function)
FP7 CPU Unit Users Manual (Security Function) WUME-FP7CPUSEC
Instructions for Built-in LAN FP7 CPU Unit Users Manual
Port (LAN Port Communication) WUME-FP7LAN
Instructions for Built-in COM
Port
FP7 Extension Cassette FP7 series Users Manual (SCU communication) WUME-FP7COM

(Communication)
(RS-232C/RS485 type)

FP7 Extension Cassette

(Communication) _(Ethernet FP7 series Users Manual (Communication cassette

WUME-FP7CCET

Ethernet type
type) ype)
FP7 Extension (Function)
Cassette FP7 Analog Cassette Users Manual Y&UZ)I;:;P;FCA
Analog Cassette P 9
FP7 Digital Input/Output Unit FP7 Digital Input/Output Unit Users Manual WUME-FP7DIO
FP7 Analog Input Unit FP7 Analog Input Unit Users Manual WUME-FP7AIH
FP7 Analog Output Unit FP7 Analog Output Unit Users Manual WUME-FP7AOH
FP7 High-speed counter Unit FP7 High-speed counter Unit Users Manual WUME-FP7HSC
FP7 Pulse Output Unit FP7 Pulse Output Unit Users Manual WUME'.FP7PG
(Upcoming)
FP7 Positioning Unit FP7 Positioning Unit Users Manual WUME-FP7POSP
FP7 Serial Communication Unit FP7 series Users Manual (SCU communication) WUME-FP7COM
PHLS System PHLS System Users Manual WUME-PHLS
Programming Software FPWIN GR? Introduction Guidance WUME-FPWINGR?

FPWIN GR7
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1

Overview of Instructions



1-1 Structure of Instructions
Structural patterns of basic instructions

B Sequence basic instructions
¢ Basic instructions are a group of the most essential instructions based on the relay sequence circuit, used
for logic operation by the unit of bits. As indicated below, they are expressed by a combination of relay
coils and contacts.

¢ Available relays vary by instruction. Refer to explanations for respective instructions.

Input contact Internal relay coil
Address /\ 1

\ X100 X101 3 | RO |
e o}

I AN 7ot

RO

1 I . |OR s Output coil

Internal 'T E ,/, _-J___
relay <: RO ix"’ :Iy100 \:
contact N ! : |
4 H :<:>+

ST ot
\ Bus /

bars

Bl Basic function instructions
e These are a group of instructions that execute timer, counter, shift register and other basic functions.

X100 [N, . ‘
*{ I ' TMX 51| K30 [
T5 Y100

:a‘ L @

In this example, a 0.1-second timer with the timer number 5 is set to 3.0 seconds. It starts counting time when
X100 is on, and the contact T5 turns on when the timer reaches 3.0 seconds.
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B Control instructions

¢ These are a group of instructions that determine the order and flow for executing a program. Conditions
can be set to modify parts of a program to be executed, or to execute necessary parts only.

¢ Major control instructions include the following.

Mnemonic Name Functions
MC-MCE Master control relay When execution conditions are off, output between MC and MCE are turned off.
JPILBL Jump label When execution conditions are on, execution between JP and LBL is skipped. This

cuts down on time for program execution.

When execution conditions are on, the part of a program between LBL and LOOP is
LOOP/LBL Loop label repeated for specified times.

B Step ladder instructions

e Handle a section specified by SSTP to STPE as an independent "process", and operate sequential
execution or branch execution.

H Subroutine instructions

¢ Call and execute subroutines when necessary. Subrountines are programs for repeated execution of
operations, etc., as specified by SBL and RET.

Bl Data comparison instructions

These are a group of instructions for comparing two sets of data. They operate as a contact that turns on and
off in accordance with the comparison result.

R100




Structural patterns of high-level instructions

B Structure of high-level instructions
e Mnemonics indicate the specifics of operation (e.g. data transfer, arithmetic operation).

¢ Operation units indicate the units for operation triggered by instructions (e.g. US, SS, UL, SL, SF, DF).

¢ Operands indicate the targets of operation and/or methods for operation processes. There are three types
of operands: [S], [D], and [n]. The number and types of operands that need to be specified vary by
instruction.

Mnemonic Operation unit Operand

Lo :

RO T 1 1

*{ }— MV.US | KO | DTO [

l

o—>

Bl Types of operands

Symbol | Type Functions

S Source Specify data targeted by operation and/or methods for processing.

D Destination Specify the storage location for operation result.

n Number Numerical data that specify data targeted by operation and/or methods for processing.

Bl High-level instructions executed in every scan and only at the leading edge

e There are high-level instructions executed in every scan, and those executed only at the leading edge.
(1) High-level instructions executed in every scan
This type of instructions are repeated in every scan as long as the internal relay is established.

ON

Internal relay ] OFF
High-level instruction Executed

H_J
Single scan

(2) High-level instructions executed only at the leading edge
This type of instructions are repeated in every scan as long as the internal relay is established.

ON

Internal relay J OFF
High-level instruction |_| Executed

H_J
Single scan
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M Input of high-level instructions executed only at the leading edge

¢ In order to input a high-level instruction executed only at the leading edge, using the tool software
FPWINGR, press down [Shift] key + [F6] key, and then select a desired instruction in the instruction list
dialog box.

¢"(P)" is prefixed to a high-level instruction executed only at the leading edge.

RO

}7 pMV.US KO | DTO

B Operation of high-level instructions executed only at the leading edge
¢ While the internal relay as the execution condition for the relevant instruction remains on, the instruction is
only executed when it is switched on, and not executed afterwards.

o If the internal relay is already established before switching to the RUN mode or powering on in the RUN
mode, the high-level instruction executed only at the leading edge is not executed in the first scan.

RUN
(Power on)
\ 4

Internal relay

Operation of instruction

N J
~" T
Not executed Executed

¢ \When a high-level instruction executed only at the leading edge (a "P" instruction) is to be used in
combination with instructions for changing the order of instruction execution, such as MC - MCE
instructions and JP - LBL instructions ((1) to (6) below), operations vary by the timings for instruction
execution and count input.

(1) MC - MCE instructions
(2) JP - LBL instructions

(3) LOOP - LBL instructions
(4) CNDE instructions

(5) Stepladder instructions
(6) Subroutine instructions

¢ REFERENCE

e For details, see "4-7 Leading Edge Detection Method".

e When a high-level instruction executed only at the leading edge is combined with an AND
stack instruction or a POP stack instruction, make sure that they are described correctly.
For details, see "4-8 Precautions for Programming".
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B High-level instructions and internal relays
¢ High-level instructions are always used in pair with internal relays.

¢ When the operation result of the relay sequence circuit specified for an internal relay is on, the high-level
instruction is executed.

Example) When the internal relay RO is on, the MV instruction is executed, and KO is transferred to DTO.

RO

}— MV.SS | KO | DTO

¢ When high-level instructions with the same internal relay are used consecutively, the internal relay can be
omitted from the second instruction onwards.

RO
~{ }— MV.SS | K50 | DT1 H
| Ro
~{ % MV.SS | K1 | DT10 H
RO

*{ '—|: MV.SS | K50 | DT1 [
MV.SS K1 | DT10 [
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B Precautions for omitting internal relays
o If both high-level instructions executed in every scan and those executed only at the leading edge are used
with the same internal relay, a program should be written as follows.
Example 1) Separately describe high-level instructions executed in every scan and those executed only at the
leading edge.

RO
*{ I MV.SS | DTO | DT10
MV.SS | DT1 | DT11
RO
*{ I pMV.SS | DT2 | DT12

Example 2) Use PUSH, RDS, and/or POPS instructions.

RO
~{ I MV.SS | DTO | DT10 [
N
PSHS
MV.SS | DT1 | DT11
RDS
pMV.SS | DT2 | DT12 |
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1-2 Operation Unit

B What are operation units?
¢ They specify basic units for operation triggered by respective instructions.

¢ Operation result of the same instruction may vary by the specified operation unit. The range of operand
targeted by operation and/or the no. of words to store the operation result also vary.

¢ Available operation units vary by instruction. In some instructions, operation units are not specified. Refer
to explanations for respective instructions. Operation units are indicated with "i".

Example 1) Differing operation units for a transfer instruction
When the operation unit is US (unsigned 16-bit data), the value of DTO is transferred to DT100.
When the operation unit is UL(unsigned 32-bit data), the values of DTO to DT1 are transferred to DT100 to

DT101.

RO

|

RO

|

| mv.us [ DTO [ DT100 |
| S D

[ mv.uL | bpTto | DT100 |
| S D

Example 2) Differing operation units for a comparison instruction
When binary data "1111 1111 1111 1111" are stored in DTO:

If the operation unit is US (unsigned 16-bit data), the value of (S1) is handled as a positive number “65535”,
resulting in (S1) > (S2), and the comparison flag SRA turns on.

If the operation unit is SS (signed 16-bit data), the value of (S1) is handled as a negative number “-1”,
resulting in (S1) < (S2), and the comparison flag SRC turns on.

RO

'

RO

'

B Types of operation units

[cmp.us | D10 | WO |+
| S1 S2
cmp.ss | bto | wo |+
| S1 S2

Symbol Name Available range
bit 1-bit data 0,1
us Unsigned 16-bit data 0 to 65535
SS Signed 16-bit data -32768 to +32767
UL Unsigned 32-bit data 0 to 4294967295
SL Signed 32-bit data -2147483548 to +2147483547
o Single precision floating point E)1 .175494E-38 to -3.402823E+38
real number data +1.175494E-38 to +3.402823E+38
o Double precision floating point 62.2250738585072014E-308 t0 -1.7976931348623158E+308

real number data

+2.2250738585072014E-308 to +1.7976931348623158E+308
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Bl Operation units and available constants (®: Available)

Operation unit K constant U constant H constant Real numbers String
Name | Size "'23‘:'1'"9 16 bit | 32bit | 16bit | 32bit | 16bit | 32bit | SF DF
us . Off — - [ - ° - - - _
16bit
SS On [J - - — ® - - - -
UL 32bit Off - - — ° — ° - — _
SL On — ® - - _ ® _ _ _
SF 32bit On - - - - — - ° _ —
DF 64bit On - - _ - _ - _ ° _
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1-3 List of Operation Devices

B List of operation devices

No. Symbol
of Name Points Range Explanation
bits | Global Local
X X External input 8192 points 0to 511F Turns on or off based on external input.
Y Y External output 8192 points 0to 511F Externally outputs on or off state
R R Internal relay 32768 points | 0to2047F | Relay thatturns on or off only within a
- program.
L L Link relay 16384 points 0 to 1023F Shared relay used for a PLC link
T T Timer 4096 points 0 to 4095 Turn.s.on vyhen the timer reaches the
- specified time.
c c Counter 1024 points 0to 1023 Turn_s_on when the counter reaches the
] - specified value.
} Approx. 1120 Relay that turns on or off based on specific
SR System relay points conditions, and is used as a flag, etc.
. Relay that turns on only in the first scan
P ) Pulse relay 4096 points 0 to 255F after the execution condition is switched on
E . Error alarm 2096 points 0 to 4095 Relay for having the memory store given
relay P error conditions allocated by the user
. . Max. 1008
IN - Direct input points 0 to 62F Relay for input/output processing during
Max. 1008 operation, independent of normal 1/0
- ; ax. refresh
oT Direct output points 0 to 62F
. Code for speciyfying 16 external input
wX _WX External input 512 words 0to511 points as one word (16 bits) of data.
Code for specifying 16 external output
wy _Wy External output 512 words 0 to 511 points as one word (16 bits) of data.
WR WR Internal relay 2048 words 0 to 2047 Code for specifying 16 internal relay points
- as one word (16 bits) of data.
. Code for specifying 16 link relay points as
WL _WL Link relay 1024 words 0to 1023 one word (16 bits) of data.
. Upto1 M Oto .
DT _DT Data register words 099423 Data memory used in a program
16 LD _LD Link register \1%:3;1 0to 16383 Shared data memory used for a PLC link
Device for accessing the unit memory of a
um - Unit memory Up t_o 512 kw Oto high-function unit; The size varies by unit,
/ unit 524287 .
and is allocated by default.
Data memory for storing specific data.
SD - System data Approx. 80 - Various settings and error codes are
words
stored.
. . Up to 62 L
Wi - Direct input words 0 to 62 Access for unit input
. Up to 62 .
WO - Direct output words 0to 62 Access for unit output
) 4096 Data memory for storing the timer target
TS _Ts L double words 0o 4095 value; It corresponds to the timer number.
Timer elapsed 4096 Data memory for storing the timer elapsed
TE _TE value double words 0104095 value; It corresponds to the timer number.
Data memory for storing the counter target
CS CS Counter set 1024 0to 1023 value; It corresponds to the counter
32 - value double words number
Data memory for storing the counter
Counter 1024 .
CE _CE elapsed value double words 0 to 1023 elapsed value; It corresponds to the
counter number.
Index . e
P 15 Register for modifying memory area
10 to IE ?;Z?S'I:ftlon double words 10to IE addresses and/or constants




Note 1) Values in the table indicate the number of devices that can be used in a program. The actual number of input/output points that
can be used vary by configuration.

Note 2) Operation devices are categorized into "hold type", where a status immediately before power failure or switching to the PROG.
mode is retained, and "non-hold type", where the status is reset. Areas of the non-hold type are cleared to zero when the unit is
powered on or at switching between PROG and RUN.

Types of operation devices

Setting of hold or non-hold type

Internal relay (R), data register (DT), link relay (L), link register
(LD)

Can be specified as a hold or non-hold type, using the
tool software.

However, data registers that can be used as hold type
are a maximum of 262,144 words.

Counter (C), counter set value (CS), counter set value (CE),
error alarm relay (E)

Hold type

Input (X), output (Y), timer (T), timer set value (TS), timer set
value (TE), pulse relay (P), direct input (IN), direct output (OT),
index register (l), unit memory (UM), system data (SD)

Non-hold type

Note 3) Devices for direct input (IN), direct output (OT), and unit memory (UM) are used by specifying the slot numbers and memory

addresses to be controlled using instructions.

Note 4) The number of data registers (DT) that can be used vary by the type of CPU unit and the setting of memory configuration.

Memory selection patterns

Unit type Memory type
1 2

3 4 5

Data register capacity

CPs4 (words) 65,536 131,072 262,144 524,288 999,424
CcPS3* Data register capacity
(words) 131,072 262,144 425,985 589,824

Bl List of constants

No. of

Symbol | Name operation bits Range
16 -32768 to +32767
K Signed decimal constants
32 -2147483548 to +2147483547
) . 16 0 to 65535
U Unsigned decimal constants
32 0 to 4294967295
16 0 to FFFF
H Hexadecimal constants
32 0 to FFFF FFFF
) - ) . -1.175494E-38 to -3.402823E+38
SF Single precision floating point 32 0
real number constants +1.175494E-38 to +3.402823E+38
. . -2.2250738585072014E-308 to -1.7976931348623158E+308
DF Double precision floating 64 0

point real number constants

+2.2250738585072014E-308 to +1.7976931348623158E+308

Character constants 8 Up to

256 characters




1-4 Specification of Device Numbers

B External input (X), external output (Y), internal relay (R), link relay (L), pulse relay (P),
system relay (SR), direct input (IN), and direct output (OT):

Since relays may be handled in units of 16 points, their numbers should be expressed as a combination of
decimal and hexadecimal numbers.

1,2,3...

Decimal

0,1,2..9AB...F

Hexadecimal

[Example] External input (X)

x O,X 1 ...................... x F
x 10,X 11 ...................... x 1F

X 20, X 2 eeeemeeeenenennns X 2F

B Relay number of external input/output
¢ Only external inputs (X’s) that are actually allocated to input contacts can be used.

¢ Only external outputs (Y’s) that are actually allocated to output contacts can be used. Y’s that are not
allocated can be used as internal relays.

e Allocation of numbers are determined by the combination of units.

Bl Timer contact (T), counter contact (C), and error alarm relay (E)

e The numbers of timer/counter contacts correspond to the numbers of timers/counters, and should be
specified by decimal numbers.

e The numbers of error alarm relays should be specified by decimal numbers.

— _/
. 0,1,2
Decimal
T 0 T 1 .......................... T4095
C O’C 1 .......................... C1023
EO’ E1 .......................... E4095




B Bit specification of word devices (DT*.n, LD*.n)

¢ As for data register DT and link register LD, specific bits in 16-bit data can be extracted and used as bit
data, by specifying the device type, device number, and bit number.

e The device number and the bit number should be separated by a period (.).
¢ See explanations for respective instructions to check available instructions.

N J — ) k_“F_J
DT, LD
| Device type
1,2,3
| Device no.: Decimal I
,1,2..9AB...F

| Bit no.: Hexadecimal I

[Example] Word device DT *.n
DTO0.0, DTO.1, ------- DTO.F,
DT10.0, DT10.1, ---- DT10.F
DT20.0, DT20.1, ---- DT20.F

B How to count memory area numbers

The numbers of respective memory areas (e.g. data register DT) should be specified by decimal numbers.
(This excludes index registers.)

[Example] Data register DT

DT10, DT11, ------- DT19




1-5 Explanations about Relays
X _ External input

B Functions of external input (X)

¢ External inputs are used to feed in signals sent from external input devices (e.g. limit switch, photoelectric
switch) connected to input points.

Bl Restrictions on use
¢ External inputs that are not allocated cannot be used.

¢ The on or off state of external inputs cannot be switched by programmable operation.
e There are no restrictions on the number of times one external input relay is programmed.

Y External output

B Functions of external output (Y)

¢ External outputs are used to send the results of program operation as signals, to the loads connected to
output points (e.g. solenoids, displays). The on or off state of an external output is sent as a control signal.

B Restrictions on use

¢ External outputs that are not allocated can be used as internal relays. (However, they cannot be specified
for hold-type devices.)

¢ \When used as contacts, there are no restrictions on the number of times that can be used.

¢ As a rule, when this type of relay is specified as an output destination for operation results of OT and KP
instructions, its use is limited to once in a program. (Inhibition of duplicate output)

¢ Duplicate output may be permitted through "Select operation" > "Duplicate output authorization" in the "CPU
configuration" dialog box using the tool software FPWIN GR7.

e Use in the SET or RST instruction is not regarded as duplicate output.
Yn

Yn Duplicated output

/ O
* NOTE

o Even when a project total check is conducted using the tool software FPWINGR?7, the
instruction used at the start is not indicated. Instead, the second and later outputs that are
regarded as duplicate use are indicated.




R Internal relay

B Functions of internal relay (R)
¢ An internal relay only operates within a program. Its on or off state is not externally output.

¢ Once the operation result is output and switched on (Coil: ON), the same relay used as a contact is also
switched on.

___________

=

H Hold relay and non-hold relay
e Internal relays are categorized into two types, depending on their operation following powering off or
switching from the RUN to PROG. mode:
1) "Hold relays", which memorize the on or off state immediately before stopping, and can restart operation
in the same state following restoration; and
2) "Non-hold relays", where the state is reset following a stop.

¢ Hold relays and non-hold relays can be set through "Setting of the no. of local devices to be used (in total)"
> "Global hold-type start no." in the "Memory configuration" dialog box using the tool software FPWIN GR?7.

o If the beginning of a hold type relay is specified using a word number, relays before that point will be
non-hold types, and subsequent relays will be hold types.

¢ Setting of hold type and non-hold type is available for both global devices and local devices.

Non-hold type

"Memory configuration" >
"Setting of the no. of local devices to be used (in total)" > >
"Global holding start number" Hold type

B Restrictions on use
¢ When used as contacts, there are no restrictions on the number of times that can be used.

¢ As a rule, when this type of relay is specified as an output destination for operation results of OT and KP
instructions, its use is limited to once in a program. (Inhibition of duplicate output)

¢ Duplicate output may be permitted through "Select operation" > "Duplicate output authorization" in the
"CPU configuration" dialog box. Use in the SET or RST instruction is not regarded as duplicate output.

SR System relay

B Functions of system relay (SR)
o System relays turn on or off under specific conditions.

e Its on or off state is not externally output. It only operates within a program.

Bl Types of system relay (SR)

Classification Functions Example
Operation status Operation status is indicated Under operation (RUN) (SR20), under forced input/output (SR29), results
flag by on or off. of comparison instruction (SRA to SRC)
Turn on when an error occurs .
Error flags and notify abnormality. Operation errors (SR7, SR8)
Relays that tum on Can be used Wit.h. sele_cted Constantly ON relay (SR10), relay that turn ON/OFF in every scan (SR12)
or off under specific | necessary conditions in a Initial oul lav (SR13 to SR14). clock pulse (SR18 to SR1E
conditions program. nitial pulse relay ( to ), clock pulse ( to )




T Timer

B Functions of timer (T)

e When a timer is activated and the set time elapses, the timer contact with the same number as the timer
turns on.

¢ When the timer is in the time-up state and the timer execution condition turns off, the timer contact turns off.
All timers are categorized as non-hold type.

Timer no.
_{ P i Time up
H TMXn |1 U0 — _l
' Tn Tn:ON
“":I'imer contact: ON n: Timer no.

B Restrictions on use
¢ \When used as contacts, there are no restrictions on the number of times that can be used.

C Counter

B Functions of counter (C)

¢ When the decrement-type preset counter is activated and the counter value reaches zero, the counter
contact with the same number as the counter turns on.

¢ When the counter’s reset input is turned on, the counter contact turns off.
¢ All counters are categorized as hold type.

Count input e Counter no.
' CTn !
Reset input | I
: uo E Count up
-1 Cn:ON
I/*{Cn| v @
““““ ' n: Counter no.

Counter contact: ON

B Restrictions on use
¢ \When used as contacts, there are no restrictions on the number of times that can be used.




L Link relay

B Functions of link relay (L)
e Link relays are shared relays used for a PLC link, when multiple controllers are connected via network.

¢ When an operation result is output to a link relay (coil) in a PLC, the information is sent to another PLC that
is connected to the same network, and the operation result is reflected into the link relay (contact) of the

same number.
¢ In this way, bit information can be exchanged between PLCs using a link relay.

-,
’
’
1

Ln
}_< | ON | Oﬁz{
I \ ’

MEWNET-WO0 !

~

Bl Range of link relays used
¢ Range of link relays used varies by the type of network and the combination of units.

e The range of use and points should be specified for each network.

B Setting of hold relay and non-hold relay
e Link relays are categorized into two types, depending on their operation following powering off or switching

from the RUN to PROG. mode:
1) "Hold relays", which memorize the on or off state immediately before stopping, and can restart operation

in the same state following restoration; and
2) "Non-hold relays", where the state is reset following a stop.

e The ranges of hold relays and non-hold relays can be set through "Setting of the no. of local devices to be
used (in total)" > "Global hold-type start no." in the "Memory configuration" dialog box using the tool
software FPWIN GRY7.

o If the beginning of hold type relays is specified using a word number, relays before that point will be
specified as non-hold type, and the subsequent relays will be specified as hold type. For example, if the
"Global hold-type start no." is set at 10 under "Memory configuration" > "Setting of the no. of local devices
to be used (in total)", then LO to L9F are specified as non-hold type, and L100 to L63F as hold type.

¢ Note that, when link relays are used for reception, the retaining operation is not enabled even if they are
specified as hold type in the system configuration.

¢ Setting of hold type and non-hold type is available for both global devices and local devices.

B Restrictions on use
e When used as contacts, there are no restrictions on the number of times that can be used.
¢ As a rule, when this type of relay is specified as an output destination for operation results of OT and KP
instructions, its use is limited to once in a program. (Inhibition of duplicate output)

¢ Duplicate output may be permitted through "Select operation" > "Duplicate output authorization" in the
"CPU configuration" dialog box. Use in the SET or RST instruction is not regarded as duplicate output.




P Pulse relay

B Functions of pulse relay (P)

¢ A pulse relay goes on for one scan only. Its on or off state is not externally output. It only operates within a
program.

« A pulse relay only goes on when a leading edge start instruction (OTT) or a trailing edge start instruction
(OT!) is executed.

*When used as the trigger, a pulse relay only operates during one scan when leading edge or trailing edge
is detected.

[Example 1] Operates at the leading edge of Input X100

- ~

X100 S PO

x100 __f
PO
]

R100 __ |

{

Single scan
[Example 2] Operates at the trailing edge of Input X101

- 1O
1 o P1\\\\ / F_{:]01

X101

|

R101
H_J
Single scan

Bl Restrictions on use
¢ Pulse relays are cleared when the power is turned off.

« As a rule, when this type of relay is specified as an output destination for an OTT or OTY instruction, its use
is limited to once in a program.. (Inhibition of duplicate output)

¢ \When used as contacts, there are no restrictions on the number of times that can be used.
¢ A pulse relay cannot be specified as an output destination for an OT, KP, SET, RST or ALT instruction.
¢ A word unit pulse relay (WP) cannot be specified as a storage location for a high-level instruction.




E Error alarm relay

B Functions of error alarm relay (E)

e Error alarm relays are used to feed back error conditions freely assigned by the user to internal relays, and
to store them in memory.

e Error alarm relays are turned on and off using the SET and RST instructions in the user program.

¢ \When an error alarm relay goes on, the number of error alarm relays which are on, the relay numbers, and
the data of the calendar timer which went on first are stored in a memory area in the CPU unit.

g;lgslt&ﬁ data register Description

SD50, SD51 Year/month data Calendar timer data when error alarm relays went on first
SD52, SD53 Day/hour data

SD54, SD55 Minute/second data

SD60 No. of error alarm relays in the ON state

SD61 to SD79 Numbers of error alarm relays in the ON state

e Information for up to 500 error alarm relays can be stored in the memory area. Relays that can be
monitored or operated by the user, however, are those in the range from SD61 to SD79 only.

B Restrictions on use
¢ An error alarm relay (E) cannot be specified as an output destination for an OT, KP, or ALT instruction.
¢ An error alarm relay (E) can be turned on and off in multiple locations in the program, using the SET and
RST instructions. However, no check is carried out for duplicateuse.

B Program for setting (turning on) an error alarm relays
e The SET instruction should be used as follows, to turn on error alarm relays in the error alarm conditions.
e Error alarm relays are held even if the error condition goes off.

[Example] RO goes on when an error occurs

RO {E15 )
I - SET >
+1 ;
SD60 K3 K4 gltg;[:f error alarm relays in the ON
SD61 K21 K21
SD62 K12 K12 Relay numbers of error alarm relays
in the ON state
SD63 K5 _— K5
SD64 KO K15 |+
SD65 KO KO
- ~— N - L
N N TN T




Bl Reset program for a given error alarm relay
¢ \When an error has been corrected, the RST instruction should be used to turn off the error alarm relay.

[Example] RO goes on when an error is corrected

RO C B2
I - RST >—

X1:ON
-1
SD60 K3 —_— K3 |4 No. of error alarm relays in the ON state
SD61 K21 I K21 Relay numbers of error alarm relays
K5 in the ON state

spe2 | Ki2
SD63 | K5 —— KO
sp64 | KO —— KO
SD65 | KO ——

B Clearing all buffer areas

¢ In order to reset all error alarm relays, specify system data SD60 using the RST instruction in the same
method as described in the next page.

B Clearing buffer areas and starting data

¢ Of the areas in which relay numbers are stored, only SD60 and SD61 can be cleared by directly specifying
system data using with the RST instruction.

o If SD60 is specified, all error information in the buffer is cleared. If SD61 is specified, the relay no. at the
start of buffer areas is cleared, and the buffers are carried up as indicated below.

[Example] Content of SD61 is deleted with the RST instruction

T or <R >

[ Storage buffer 1 K1 SD60 K2 SD60
Storage buffer 2 K2 SD61 K3 SD61
Storage buffer 3 K3 SD62 K4 SD62
Storage buffer 4 K4 SD63 K5 SD63
Range visible < . ~ ~— ~ —~—
to the user 7 Ty - o~ T
Storage buffer 17 K17 SD77 K18 SD77
Storage buffer 18 K18 SD78 K19 SD78
Storage buffer 19 K19 SD79 K20 SD79
N Storage buffer 20 K20 K21
e Storage buffer 21 K21 K22
. TN TN N TN
Range invisible < . N N M~ o~
to the user
Storage buffer 499 | K499 K500
Storage buffer 500 | K500
=
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IN Direct input

B Functions of direct input (IN)

o While all external inputs (X's) are read and updated at the execution of an input/output refresh, it is
possible to read and update external inputs during execution of operation by using direct input (IN).

¢ This is useful in a control that requires high-speed response.
¢ Direct inputs should be specified in combination with slot numbers S1, S2, and so on in a program.

OT Direct output

B Functions of direct output (OT)

o While all external outputs (Y's) are output at the execution of an input/output refresh, it is possible to output
operation results (on or off) to the present point during execution of operation by using direct ouput (OT).

¢ This is useful in a control that requires high-speed response.
¢ Direct o should be specified in combination with slot numbers S1, S2, and so on in a program.

‘ S1:INO S$52:0T10
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1-6 Explanations about Memory Areas
DT Data register

B Functions of data register (DT)

¢ Data registers are memory areas which are handled in word (16-bit) units, and are used to store data such
as numerical data configured of 16 bits.

DTn(0 0 0 11010010 1i100 0]

[Example of program to write numerical values into DTn]

I MV.US UorH DT n

¢ \When 32-bit (double word) data is handled in data registers, use two data registers as a set. In a program,
the number of the data register for the lower 16 bits is specified.

DT n+1 DTn
A A

000110100101 |{0010|0001 (0101|0101 | 1000

Bl Hold type data and non-hold type data

¢ Data registers are categorized into two types, depending on their operation following powering off or
switching from the RUN to PROG. mode:
1) "Hold type data registers", which memorize the on or off state immediately before stopping, and can
restart operation in the same state following restoration; and
2) "Non-hold type data registers”, where the state is reset following a stop.

¢ Setting of hold type and non-hold type is available for both global devices and local devices.

¢ Hold type and non-hold type can be set through "Setting of the no. of local devices to be used (in total)" >
"Global hold-type start no." in the "Memory configuration" dialog box using the tool software FPWIN GR?7. If
the beginning of hold type data registers is specified using a word number, data registers before that point
will be specified as non-hold type, and the subsequent data registers will be specified as hold type.

"Memory configuration” > Non-hold type
"Setting of the no. of local devices to be used (in total)" >
"Global holding start number"

Hold type
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LD Link register

B Functions of link register (LD)

s Link registers are shared data memories used for a PLC link, when multiple control units are connected via
network.

¢ \When data are written into a link register in a PLC, the information is stored in the link register of the same
number in another PLC that is connected to the same network.

¢ In this way, data can be exchanged between PLCs only by writing data, if a link register is used.

LDn

MEWNET-WO0

LDn

B Range of link registers
¢ Range of link registers used varies by the type of network and the combination of units.

¢ The range of use and points should be specified for each network.

B Setting of hold type register and non-hold type register
o Link registers are categorized into two types, depending on their operation following powering off or
switching from the RUN to PROG. mode:
1) "Hold type registers", which retain the content immediately before stopping, until operation is restarted;
and
2) "Non-hold type registers", where the state is reset following a stop.

e The ranges of hold type and non-hold type can be set through "Setting of the no. of local devices to be
used (in total)" > "Global hold-type start no." in the "Memory configuration" dialog box.

¢ Note that, when link registers are used for reception, the retaining operation is not enabled even if they are
specified as hold type in the configuration.

¢ Setting of hold type and non-hold type is available for both global devices and local devices.
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UM Unit memory

B Functions of unit memory (UM)
¢ Unit memories are used when data are exchanged between CPU/high-function units.

¢ Data amount and allocation of unit memories vary by the type of unit.
¢ Unit memory addresses should be specified by five-digit hexadecimal numbers. (H 0 to H 7FFFF (Max.))
¢ Unit memories should be specified in combination with slot numbers S1, S2, and so on in a program.

B Example of use of unit memory (UM)
Constant HO is transferred to H 00081, which represents the address of a unit memory (UM) for Slot No. 1.

}—‘ }7 MV.SL HO S1:UM00081

SD System data

B Functions of system data (SD)
¢ System data represent memory areas that store specified contents.

e They are divided into call-only areas, call-and-write areas, and areas used by the system.
¢ Major types of system data are as follows.

B Types of system data (SD)

Classification Functions

The operation statuses of PLC, specified with configuration data and various types of instructions, are
stored.

Example) Scan time

Environmental settings,
operation status

Information of units where errors occurred, etc. are stored.

Error contents Example) Self-diagnostic error codes, slot numbers of units where errors occurred, addresses where
operation errors occurred

The year, month, day, hour, minute, second, and day of the week tracked by the calendar timer are

Calendar timer stored here.
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WX, WY, WR, WL, WI, WO

B Functions of WX, WY, WR, WL, WI, WO
eRelays (X, Y, R, L, IN, OT) can be handled as blocks of 16 points.

¢ Pulse relays (P) and error alarm relays (E) cannot be handled in word units.

¢ These are one-word (16-bit) memory areas, thus they can be treated as data memory.

e The composition of the one-word memory areas is as follows. Numbers correspond to the respective
areas.

wro [ | [ | [ [ [ [ [ [ [ [ [ [ [ |
RF RE RD RC RB RA R9 R8 R7 R6 R5 R4 R3 R2 R1 RO

wre | | | [ [ [ [ [ [ [ [ [ [ [ |
RIFRIE - =+ =« =+ =« < < < <« < R12RI11R10

wrel | [ [ [ [ [ [ [ [ [ [ [ [ [ | |
RFRE « - =+ =+ =+ =« =+ « =+ « =« R22R21R20

H Example of use of WX, WY, WR, WL, WI, WO

¢ WX and WY can be used for reading inputs from high-function units and for external input/output in word

units.
*\WR can also be used as a shift register.
¢ All of these relays can be used to monitor 16-bit words.

B Precautions on use

o If an on or off status of one of the relays composing the memory is changed, the memory area value will

also be changed.

WRO
olofofolofofolofofofofo[1[of0[1](H9)

@R1 :ON

WRO v
olofofofofofolofo]ofofol1]of[1]1]HB)

1-25



TS, CS Timer/Counter set value reqister

B Functions of set value area (TS, CS)

e Timer set value (TS) and counter set value (CS) are stored in the set value area with the same number as
the relevant timer and counter.

¢ A decimal number or the set value area (TS/CS) number should be used when the TM or CT instruction is
entered in the program.

¢ A set value area (TS/CS) is a 32-bit memory area which stores a decimal number from 0 to 4,294,967,295.

l o [0
| A R J U 30
] CTn [
U0 =
] LS ] U 10

B Making use of set value area (TS, CS)

¢ Even during the RUN mode, a set value for a timer or counter can be changed by rewriting the
corresponding set value area.

e The value of a set value area can be rewritten using a user program (e.g. data transfer instruction).

e |t can also be read or written using a programming tool.

B Reference:

¢ TS and TE corresponds with a timer number, and CS and CE with a counter number, on a one-on-one

basis.
Timer/counter no. Set value area Elapsed value area
TO TSO TEO
T TS1 TE1
T4095 TS4095 TE4095
Cco CSO0 CEO
C1 Cs1 CE1
C1023 CS1023 CE1023

* NOTES

o Timer/counter settings for the FP7 series should be specified with unsigned constants (U

constants).

e The set value area (TS, CS) occupies a 32-bit area.
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TE, CE Timer/Counter elapsed value reqister

B Functions of elapsed value area (TE, CE)
¢ While a timer or counter is operating, the elapsed value is stored in the elapsed value area (TE/CE) with
the same number as the timer or counter.
¢ When the value of the elapsed value area (TE/CE) reaches zero, the timer or counter contact with the
same number turns on.
¢ An elapsed value area (TE/CE) is a 32-bit memory area which stores a decimal number from 0 to
4,294,967,295.

TSn

| TSn
¥ )
|| T™ n | U30 uso

- qm |G

TEn

B Making use of elapsed value area (TE, CE)
¢ The elapsed value of a timer or counter in operation can be changed to prolong or shorten the operation.

¢ The value of a elapsed value area can be rewritten using a user program (e.g. data transfer instruction).

¢ |t can also be read or written using a programming tool.

B Precautions during programming
¢ Timer/counter settings for the FP7 series should be specified with unsigned constants (U constants).

* NOTE

e The elapsed value area (TE, CE) occupies a 32-bit area.
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10 to IE

Index reqister

B Functions of index register

¢ Index registers are used to indirectly specify constants and memory area ddresses.
¢ Operation to change an address or constant using the value of index register is called "index modification".

o Fifteen 32-bit registers are available (10 to IE).

B Precautions for the use of index register
o If the result of address modification exceeds the size of the relevant memory area, an operation error

occurs.

Example) A negative or excessively large value for an address results from modification

B Items that can be modified with an index register

¢ No. of memory area used for a basic instruction

¢ Slot no. and memory area no.

¢ No. of memory area used for a high-level instruction

¢ Value of constant specified for a high-level instruction
¢ K constant (16 bits, 32 bits)
o U constant (16 bits, 32 bits)
o H constant (16 bits, 32 bits)

M Items that cannot be modified with an index register
o Floating point data

e Some instructions may not be index modifiable. Check the section "Types of available memory areas" in
the explanation pages for respective instructions.

B Methods for index modification

* NOTE

The index register (10 to IE) occupies a 32-bit area.

[Example 1] Modifying a transfer destination

The address of destination data register DT varies by the value of DTO.

4

Example) If the value of DTO is K10, the value of DT100 is written into DT210.

10

RO

MV.UL

DTO

10

MV.SS

DT100

I0DT200

DT200 — DT210

\
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[Example 2] Modifying a transfer source

RO
‘{ I MV.UL DTO 0 [

MV.SS (I0DT100{ DT200 —

The address of source data register DT varies by the value of DTO.
Example) If the value of DTO is U8, the value of DT108 is transferred to DT200.

o DT100 — DT108

\
% \
\

8 + 100 = 108

B Modification of address
Address = Standard address + Value of |0 to |IE

IODT11

Standard address 10 value Targeted address
11 + KO = DT11
11 + K10 = DT21
11 + K-10 = DT1

B Modification of constant
Constant = Standard value + Value of 10 to IE

I0K100 IOH10

S0

Standard value 10 value Constant Standard value 10 value Constant
K100 + KO = K100 H10 + HA = H1A
K100 + K10 = K100 H10 + H10 = H20
K100 + K-10 = K90
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B Precautions for index modification of relay numbers

¢ For the external input relay (X), external output relay (Y), and internal relay (R), when using index
modification on relay numbers, be aware that the last digit of the relay number is hexadecimal while higher
digits are decimal.

[Example] External input (X)

X 0, X 1, =eereennennsaaX F

X1 0’ X11 R TR RY X1F
- ~ Jo X20, X2, e enrnrnnnnns X2F
Decimal . :
1,2, 3enernnns 12
Hexadecimal

0,1,2,3---9 A,B---F

B Examples of index modification

Value of index register | post-modification
K H relay no.
0 0 X0
1 1 X1
9 9 X9
10 A XA
15 F XF
16 10 X10
31 1F X1F

159 9F X9F
160 A0 X100
161 A1l X101
255 FF X15F
256 100 X160
257 101 X161
265 10A X16A
267 10B X16B
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B Modification of basic instruction no.

Object Example of modification
Timer no. Modify TML20 TML 1020
Counter no. Modify CT200 CT 10200
Shift register no. Modify SRWRO SR IOWRO0
Label no. specification in a jump instruction Modify JP1 JP 101
Label no. specification in a loop instruction Modify LOOP5 LOOP 105
Subroutine program no. Modify CALL10 CALL 1010

B Restrictions on modification of timer/counter no.

e Timer numbers and counter numbers can be modified only when a memory area is specified for the set

value.

I TMXI00 | TSO

Specified by a
memory area no.

¢ Modification cannot be done if the set value is specified with a constant.

TMXI0O 0 | U30
N

Specified by
a constant

}—
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1-7 Explanations about Constants
K Signed decimal constant

B Functions of signed decimal constant (K)

¢ This is binary data that have been converted into a decimal format. When entering a decimal constant,
specify the value by entering a "K" at the beginning.

¢ Decimal constants are primarily used to specify data sizes and quantities.

e Inside the PLC, the decimal constant (K) is processed as BIN data in units of 16-bit words, as shown
below.

¢ The positive/negative sign is determined by the prefix bit (sign bit). A “0” indicates a positive sign (+), and a
“1” indicates a negative sign (-).

¢ Data are normally handled in units of one word (16 bits). However, they may also be handled in units of two
words (32 bits). In this case, as well, the prefix bit serves as the sign bit.

B Format of signed decimal constant (K)
[Example] Decimal "+32" (K32)

15 12 9 5 0
[0i00000000i0010i0000]

I— [+]

[Example] Decimal "-32" (K-32)

15 12 9 5 0
(1111111111111 1000 00|

T— g

B Range that can be specified using a decimal constant (K)

Operation Available range
16-bit operation K-32,768 to K32,767
32-bit operation -2,147,483,648 to K2,147,483,647
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U Unsigned decimal constant

B Functions of unsigned decimal constant (U)

¢ This is binary data that have been converted into a decimal format. When entering and reading a decimal
constant, specify the value by entering a "U" at the beginning.

¢ Decimal constants are primarily used to specify data sizes and quantities such as set values for timer.

e Inside the PLC, the decimal constant (U) is processed as BIN data in units of 16 bits, as shown below.

e Because an unsigned constant (U) represents a value with 16 bits only, it cannot handle a negative value.

¢ Data are normally handled in units of one word (16 bits). However, they may also be handled in units of two
words (32 bits).

B Format of unsigned decimal constant (U)
[Example] Decimal "+32" (U32)
15 12 9 5 0
[0O00O 0 0I00O0O0O0!I0010!000 0]
[Example] Decimal "+65504" (U65504)

15 12 9 5 0
(111111111111 10100 0 0]

Bl Range that can be specified using a decimal constant (U)

Operation Available range
16-bit operation U0 to U65,535
32-bit operation U0 to U4,294,967,295

H Hexadecimal constant

B Functions of hexadecimal constant (H)

¢ This is binary data that have been converted into a hexadecimal format. When entering or reading a
hexadecimal constant, specify the value by entering a "H" at the beginning.

o Hexadecimal constants are primarily used to specify an ordering of 1’s and 0’s in 16-bit data, such as
system data settings and specification of control data for high-level instructions. Hexadecimal constants
are also used to specify BCD data.

e Inside the PLC, the hexadecimal constant (H) is processed as BIN data in units of 16 bits, as shown below.
¢ Data are normally handled in units of one word (16 bits). However, they may also be handled in units of two
words (32 bits).

B Format of hexadecimal constant (H)
[Example] Hexadecimal "2A" (i.e. H2A)

15 12 9 5 0
(00000000 00101010]
2 A

B Range that can be specified using a hexadecimal constant (H)

Operation Available range
16-bit operation HO to HFFFF
32-bit operation HO to HFFFFFFFF
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SF Single precision floating point real number constant

B Format of single precision floating point data

¢ In accordance with IEEE754, the single precision floating point format consists of 1 sign bit, 8 exponential
bits, and 23 mantissa bits.

¢ Because operation instructions for handling real numbers, as well as instructions for conversion between
real number integers, are available, it is not necessary to take data formats into account while
programming.

3130 2322

:l l: dh
Sign bit ! IExponent|

16 15 0

Mantissa portion

1 bit portion 23 bits
8 bits
B Range of single precision floating point real number constants
Operation Available range
Negative range: -1.175494E-38 to -3.402823E+38
32-bit operation 0
Positive range: 3.402823E+38 to 1.175494E-38

B Storage area for single precision floating point real number constants

¢ A storage area for data converted into real number, using the single precision floating point real number
constant operation instruction, uses a 2-word, 32-bit area for each datum.

e In order to manipulate an area that stores real number data in a transfer instruction, etc., specify SF as the
operation unit.

[Example] If SF is specified as the operation unit in an instruction code, two-word data are entered into DT.

| MV.SF | DTO | DT 10

Source Destination

DTO-DT1 1.234567 DT10-DT11 1.234567
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DF Double precision floating point real number constant

B Format of double precision floating point data

¢ In accordance with IEEE754, the double precision floating point format consists of 1 sign bit, 11
exponential bits, and 52 mantissa bits.

¢ Because operation instructions for handling real numbers, as well as instructions for conversion between
real number integers, are available, it is not necessary to take data formats into account while
programming.

63 62 525148 47 3231 16 15 0
o e ol .
Sign bit 1 Exponent i Mantissa portion .
1 bit portion 52 bits
11 bits
Bl Range of double precision floating point real number constants
Operation Available range
Negative range: -2.2250738585072014E-308 to -1.7976931348623158E+308
64-bit operation 0
Positive range: +2.2250738585072014E-308~+1.7976931348623158E+308

Bl Storage area for double precision floating point real number constants

¢ A storage area for data converted into real number, using the double precision floating point real number
constant operation instruction, uses a 4-word, 64-bit area for each datum.

¢ In order to manipulate an area that stores real number data in a transfer instruction, etc., specify DF as the
operation unit.

[Example] If DF is specified as the operation unit in an instruction code, four-word data are entered into DT.

| MV.DF | DTO | DT10

Source Destination

DTO-DT3 1.234567 DT10-DT13 1.234567
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Character constant

B Functions of character constant ("")

¢ A character constant handles binary data as an ASCII code. When entering a character constant, bracket
the relevant character with "".

¢ Setting of a character constant is possible using the SSET (Conversion: Character Constant — ASCII
Code) instruction. This instruction can only be entered using the tool software.

e Inside the PLC, the character constant (") is stored as BIN data in the specified memory area, as shown
below.

B Format of character constant ("")
[Example] Enter a character constant "MEWNET"

T E N w E M (Characters)

54 45 4E 57 45 4D (ASCII codes)

1 word 1 word 1 word
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1-8 Global Devices and Local Devices

Bl Global devices
* While a global device has a unique number throughout the entire program, a local device has a unique

number inside each program block.
e For example, "Global device DT100" refers to the same data memory in program block A or in program

block B. Therefore, data of DT100 are overwritten if the relevant information is revised in either A or B.
¢ A global device is used for shared use of multiple program blocks (PBs) and/or operation memories (e.g.

external input/output).

Program block B |

Program block A |

Refer to the same area

B Local devices
On the other hand, "local device dt10" refers to differing data memories in program block A and in program
block B. Therefore, data of dt10 are not overwritten even if information under the same device no. is revised

in the other program block.

| Program block B |

_DT10 @]me name but separat[& _DT10

| Program block A

B List of available memory areas for local device (e: available)
Bit device 16-bit device 32-bit device
WX, WY, WR, SD, WI,
X,Y,R,L,T,C | P,E,SR,IN,OT DT.n, LD.n WL, DT, LD WO, UM TS, CS,TE, CE
[ ] [ ] [ ] [ ]
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1-9 Range of Data that can be Handled
Inside the PLC

B 16-bit data

Decimal i :

Data handled inside the PLC (binary 16-bit) ecimal conversion Hexadecimal
Unsigned Signed conversion

Lofalafalafalalalalalafalafala]a] U32767 K32767 H7FFE
lofofolofofolofololofololofolol1] U < L
[oTofofoJololololo o o o o o ol0] U o < o .
Lafalafalafalafalafalafalafala]1] U65535 ‘o .
[1]o]o]olololo]olo]ololo]o]olo]o] 32768 — oo

B 32-bit data

Data handled inside the PLC (binary 32-bit)

Decimal conversion

Hexadecimal

Unsigned Signed conversion
lolafeltlalafslalafalslalafelalafalslalafalalafafalalafaf ]l U2147483547 K2147483547 H7FFFEFFF
lolo[olofololofololofolo]o[ololofolofo[olofo[olofo[olofofolofo]1| u ] « 1 y 1
[o[o]o[o]o[olo[olo[olofo]o[o]o]ofolofo]o[o]o[o]ofolofolofolofo]o] y . . , ] i
[Jalala [l lalalalala [l 4 Tl alalala [l lalalal /a1 4] 4264967295 . 1 ——
[1]ofo[ofo]olofofofolo]ofofofolo]ofofofololofofofolo]olofofofo]o] U2147438648 | K-2147438648 H80000000

B Range of data that can be handled inside the PLC

Type of operation

Available operation range

Unsigned U 0 to U 65,535
16 bits
Signed K -32,768 to K 32767
Binary operation
Unsigned U 0 to U 4,294967295
32 bits
Signed K -2,147,483,548 to K 2,147,483,54
16 bits Unsigned H 0 to H 9999
BCD operation
32 bits Unsigned H 0 to H 99999999

Note) In any of these cases, overflow or underflow results if the range specified above is not satisfied.
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Bl Representation of a decimal number inside the PLC
¢ A decimal number is handled as 16-bit or 32-bit binary data.

¢ Signed data

(1) The highest 1 bit is the sign bit. Its value is "0" for a positive number, and "1" for a negative number.

(2) In the case of a positive number, the other 15 bits represent the data size.
[Example] Representation of decimal "1868"

LoJojofojojrf1]t]oftfojoft]1]ofo]

A AN © O F N © 0o T N ©

O d T A DB NS M= P®TN

c\’)h\—FOCDhQLON\—

© O < N -

=

N—— B
S

The other bits indicate the data size.

1,024 + 512 + 256 + 64 + 8 + 4 = 1868

The highest digit bit is '0', representing a positive figure.

(3) A negative number is represented using a complement of "2". A complement of "2" is binary data given by
inverting each of the BIN bits (0« 1) for the corresponding positive value, and then adding 1 to the resulting

data.
[Example] Representation of decimal "-4"

loJofofofofofo|o|o]o]o|o]o][1]0]0|<«—Decimal
BIN represetation
of a decimal '4'

\ Invert 0 and 1

Ll fe e fafafafafefafafafofa]s]

\ Add 1

L1l afafa[a]1]1]1][1]1]1]1]1]0]0|«—Decimal
BIN represetation

‘ of a decimal '-4'
The highest digit bit becomes '1".
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1-10 Overflow and Underflow

B What are overflow and underflow?

¢ A value resulting from operation instruction sometimes fails to satisfy the range that can be handled.
¢ "Overflow" means that the max. value is exceeded, and "underflow" signifies that the min. value is not

reached.

Bl Overflow and underflow in binary operation

¢ When the following range is not satisfied, overflow or underflow occurs.

[16-bit operation]

(Overflow occurs if the max. value is exceeded)

Unsigned Signed
Max. value uU65535 HFFFF K32767 H7FFF
U32768 H8000 K 1 H 1
u32767 H7FFF K 0 H 0
K-1 HFFFF
U 1 H 1
Min. value U 0 H O K-32768 H8000
(Underflow occurs if the min. value is not reached)
[32-bit operation]
(Overflow occurs if the max. value is exceeded)
Unsigned Signed
Max. value | U4294967295 HFFFFFFFF K2147483647 H7FFFFFFF
U2147483648 H80000000 K 1 H 1
U2147483647 H7FFFFFFF K 0 H 0
i K -1 HFFFFFFFF
U H 1 i
Min. value U 0 H 0 K-2147483648 H80000000

(Underflow occurs if the min. value is not reached)
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B Values at the time of overflow and underflow

All values that can be handled during operation exist in a "loop" status, where the max. value and the min.

value are linked, as indicated in the figures below.
Example 1) 16-bit binary operation

Max. value and min. value

Max. value and min. value

= Unsigned
Overflow —
|
Max. value| U 65,535 | H FFFF
U 32,768 | H 8000
U 32,767 | H7FFF are linked
U 1 H 1
Min. value| U 0 H 0
|
Underflow —
= Signed
Overflow —
|
Max. value| K 32,767 | H 7FFF
K 1 H 1
K 0 H 0 are linked
K -1 H FFFF
Min. value | K -32,768 | H 8000
|
Underflow —

Example 2) 16-bit BCD operation

Max. value

H 9999

Min. value

H O

I

Overflow —
—

Max. value and min. value
are linked

Underflow —
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2

Basic instructions



ST, ST/, OT (START, START NOT, OUT)
AN, AN/ (AND, AND NOT)
OR, OR/ (OR, OR NOT)

B Ladder diagram

ST oT
/T \ AN
"I"Ro ") ST :’ Y111'!
1 1 | !
H/H (O
I‘ ,I ————— I
AN AN/
Ne. NI \

X100 1 Rl i R2 | Y110
Lo e O_
mulmeis

X100 Y110

1 ro ' OR
: :
[ . 1
I\. /I
7R \ OR/
1 1
=/ !
I\~ ________________ ,I

B Available Devices (®: Available)

. . Bit specification of word
Bit device . .
Operands device Index modifier
X|Y|[R|[L|[T|[C|P IN [OT DT.b LD.b
ST
ST o/lo/eojoj0o|0|0 oo ° ° °
AN, AN/ bit
OR, OR/
oT [ N BN NN J o o o o
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Bl Description

Type of Operation

instruction

ST Begins a logic operation by treating the input contact specified by the ST instruction as a Form A (normally open).

ST/ Begins a logic operation by treating the input contact specified by the ST/ instruction as a Form B (normally closed).
Executes an AND operation with the preceding operation result in serial connection by treating the input contact

AN e - .
specified by the AN instruction as a Form A (normally open).

AN/ Executes an AND operation with the preceding operation result in serial connection by treating the input contact
specified by the AN/ instruction as a Form B (normally closed).

OR Executes an OR operation with the preceding operation result in parallel connection by treating the input contact
specified by the OR instruction as a Form A (normally open).

OR/ Executes an OR operation with the preceding operation result in parallel connection by treating the input contact
specified by the OR/ instruction as a Form B (normally closed).

oT/ The OT instruction outputs the operation result to the specified coil.

B Example of Operation

(1) Program operation for "ST", "ST/", and "OT" in ladder diagram
Outputs to Y110 when RO is on and to Y111 when RO is off.

RO

Y110

Y111

(2) Program operation for "AN" and "AN/" in ladder diagram
Outputs to Y110 when X100 is on, R1 is on, and R2 is off.

X100

R1

R2

Y110

I e .
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(3) Program operation for "OR" and "OR/" in ladder diagram
Outputs to Y110 when X100 is on, RO is on, or R1 is off.

X100 ]

RO

R1

Y110

B Precautions during programming
eThe ST, ST/, OR, and OR/ instructions are initiated from the bus bar.

e The AN, AN/, OR, and OR/ instructions can be used in series.

¢ When an external switch (e.g., emergency stop switch) is a Form B (normally closed), be sure to use the
ST instruction in the program.
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ST1, ST| (Leading and Trailing Contact

Instructions)

AN1, AN| (Leading and Trailing Contact

Instructions)

OR1, OR| (Leading and Trailing Contact

Instructions)

B Ladder diagram

| ro 1 ST Y110
T AN @
X100 @ RO Y110
H i O
U
X100 Y110
‘| Ro y OR

B Available Devices (®: Available)

. . Bit specification of word
Bit device . .
Operands device Index modifier
X|{Y|R|L|T|C|P|E]|S]|[IN|OT DT.b LD.b
bit o o o606 6 06 6 o6 o o o o [

Bl Description

Type of Operation

instruction

STt Continuity only exists for a single scan where a signal changes from the off state to the on state (i.e., rises).
Begins a logic operation by treating the input contact as a Form A (normally open) or Form B (normally closed).
Continuity only exists for a single scan where a signal changes from the off state to the on state (i.e., rises).

ANt Executes an AND operation with the preceding operation result in serial connection by treating the input contact as a
Form A (normally open) or Form B (normally closed).
Continuity only exists for a single scan where a signal changes from the off state to the on state (i.e., rises).

OR? Executes an OR operation with the preceding operation result in parallel connection by treating the input contact as
a Form A (normally open) or Form B (normally closed).

STy Continuity only exists for a single scan where a signal changes from the off state to the on state (i.e., rises).
Begins a logic operation by treating the input contact as a Form A (normally open) or Form B (normally closed).
Continuity only exists for a single scan where a signal changes from the off state to the on state (i.e., rises).

AN| Executes an AND operation with the preceding operation result in serial connection by treating the input contact as a
Form A (normally open) or Form B (normally closed).
Continuity only exists for a single scan where a signal changes from the off state to the on state (i.e., rises).

OR| Executes an OR operation with the preceding operation result in parallel connection by treating the input contact as

a Form A (normally open) or Form B (normally closed).
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B Example of Operation

(1) Program operation for "ST™" in ladder representation
Outputs to Y110 only for a single scan where RO changes from the off state to the on
state (i.e., rises).

RO A A
Leading edge Leading edge
Y110 ] ]
:Single scan ¢ Single scan

(2) Program operation for "AN 1" in ladder diagram
Outputs to Y110 only for a single scan when RO changes from off to on (rises) while
X100 is on.

X100]

RO [ T

Leading edge

Y110

—

Single scan

(3) Program operation for "OR 1" in ladder diagram.
Outputs to Y110 only for a single scan where X100 or RO changes from the on state
to the off state (i.e., falls).

X100 { {

Trailing edge :Trailing edge

RO |

Trailing edge

Y110 |

Single scan Single scan: Single scan
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[ (NOT)

B Ladder diagram

X100

Y110

i

¢

Y111

Bl Description
e The / instruction inverts the preceding operation result.

B Example of Operation

When X100 is on, Y110 is on and Y111 is off.
When X100 is on, Y110 is on and Y111 is off.

X100

Y110

Y111

¢
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DF, DF/ (Leading Edqge Differential, Trailing Edge
Differential)

DFI (Leading Edge Differential (Initial Execution
Type))

B Ladder diagram

X100 ,—--ce---- \ Y110
 Cor ) O-
X101 |::::::::‘ Y111
| = Cor) O-
X100 ------- . Y110
| = Cen) O-

Bl Description

Type of Operation
instruction
DF The DF instruction only generates output (differential output) for a single scan where the execution condition

changes from the off state to the on state (i.e., rises).

The DF/ instruction only generates output (differential output) for a single scan where the execution condition

DF/ changes from the on state to the of state (i.e., falls).

The DFl instruction only generates output (differential output) for a single scan where the execution condition

DF changes from the off state to the on state (i.e., rises).

B Precautions during programming
e There are no restrictions on the number of times the differential instruction (DF, DF/, or DFI) can be used.
¢ The differential instruction only detects changes in the on/off states of a contact.

e The DF and DF/ instructions do not generate output if the execution condition is already satisfied (i.e., on
state) when the operation mode is switched to RUN or the power is turned on in the RUN mode.

¢ The DFl instruction generates output (differential output) for the first single scan even if the execution
condition is already satisfied when the RUN mode is initiated.

o If the execution condition can be already satisfied (i.e., on state) when the operation mode is switched to
RUN or the power is turned on in the RUN mode, output will not be obtained for the first single scan by the
DF instruction. Use the DFI instruction instead in this case.

¢ Be careful when using a differential instruction with an instruction (1 to 6 below) which changes the order of
instruction execution such as MC, MCE, JP or LBL.

1) MC and MCE instructions
2) JP and LBL instructions

3) LOOP and LBL instructions
4) CNDE instructions

5) Step ladder instructions

6) Subroutine instructions

¢ When using a differential instruction with an AND stack (ANS) instruction or pop stack (POPS) instruction,
be sure to write the code correctly.
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B Example of Operation

(1) Program operation for "DF" in ladder diagram

Outputs to Y110 only for a single scan where X100 changes from the off state to the
on state (i.e., rises).

X100

Y110

I

Leading edge

= Single scan

(2) Program operation for "DF/" in ladder diagram

Outputs to Y111 only for a single scan where X101 changes from the on state to the
off state (i.e., falls).

X101

Y111

\

&

Trailing edge

—

Trailing edge

-

& Single scan

g Single scan

(3) Program operation for "DFI" in ladder diagram

Outputs to Y110 only for a single scan where X100 changes from the off state to the
on state (i.e., rises).

X100

Y110

—

Leading edge

1
=3

=i Single scan

i Single scan
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B Sample program
e A circuit shown below operates as described below.

(1) Example 1 using DF instruction
— When the leading edge differential is set between input information (X100, X101)

X100 X101 Y110

o |

X100 | |
X101 |
Y110 ]

[ }

® @ ®

1) While X101 is off, Y110 remains off even when X100 rises.
2) While X100 is on, Y110 remains off even when X101 rises.
3) While X101 is on, Y110 becomes on for a single scan when X100 rises.

(2) Example 2 using DF instruction
— When the leading edge differential is set after parallel connection of input information
(X100, X101)

X100 Y110
- (Cor)
X101
X100| |
X101 ‘
Y110 [
4 ¢

No output generated here.
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(3) Example 3 using DF instruction

— When the leading edge differential is set for each input information (X100, X101)

X100

Y110

{-Coo

{T-Co-

X100 |

X101 |

Y110 ] [ ]

@
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Bl Application example of differential instructions

¢ Using differential instructions makes it easy to create and adjust programs.
<Application example for self-holding circuit>

o Differential instructions are convenient when input signals are long.

X100 RO Y110
{ Cor) O
Y110

_|

X101 RO
TG &-

X100

X101

RO —

Y110

Y110
If there is no differential
instruction in above
ladder diagram
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<Application example for alternating circuit>

o Differential instructions can also be applied to an alternating circuit which uses a single signal to hold and

release the circuit.

<Example 1>

<Example 2>
X100

X100 RO

{-Cor) o
RO Y110 Y110

{ &
RO Y110

-/

RO

—(or)

Y

Y110

Y110 Y110

HHF

Y
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ANS (AND Stack)

B Ladder diagram

;ST N ST ~
1] X100 1! x102 Y110
: 1! | 1
. IHRRE
! ! 1
! ! 1
V[ x101 1)1 x103 |
. i |
: 'i !
\~ _____ /' Ve __ /,

Bl Description
¢ Connects blocks, connected in parallel, in serial.

e Each block should start with the ST instruction.

B Example of Operation

X100 or X101 is on and X102 or X103 is on, ouputs to Y110.
(X100 AND X101) OR (X102 AND X103) —» Y110

X100 | |
X101 |—|

x102| | | L

X103 ] ]
virol | ] L L

B When blocks are sequential
¢ When blocks are sequential, divide them as follows.

- e e = = = —

Y110

ROt Sl Puipipiuioiy TN e
£/ X100 Y CUX102 Y X104 %\
B ! : L L
1 1 i 1 ] K H
i Ll . ¥
1 1 1 H |
X101 ! | X103 1 ! X105 1
REr I .k X
o ! : o ¥
:, ] : 1 1 : :
i O] | ' ® ' ! ® i
S S N L o
N |
I Smm e e e e m = 1
\ 1
\\ ® ,/

________________________________
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ORS (OR Stack)

B Ladder diagram

Y110

Bl Description
e Connects blocks, connected in serial, in parallel.

e Each block should start with the ST instruction.

B Example of Operation
X100 and X101 are on or X102 and X103 are on, outputs to Y110.

(X100 OR X101) AND (X102 OR X103) — Y110

X100

X101

X102

X103

Y110

L[

[

]
]

]

I I

B When blocks are sequential
¢ When blocks are sequential, divide them as follows.

———— o ————

T

Y110

"""""" 5(?60""""')'(1'61"‘;‘. \
® L
K

o !

it Rl R | I
X102 X103 il

® K
HHE

________________________ e ___s,7
_____ o o ] - - - ————— 1

X104 X105 ||

® L

1 1

_____________________________ 7/ /,

_____________________________________
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PUSHS (Push stack)
RDS (Read stack)
POPS (Pop stack)

B Ladder diagram

X100 X101 Y110
o™
B
X102 Y111
r
I_|_»
X103 Y112
g &
I__)

Bl Description

Type of Operation

instruction

PUSHS Saves the preceding operation result in this instruction, and continues with the operation from the next step.

RDS Reads the operation result saved by the PUSHS instruction, and continues with the operation using it from the next

step.

Reads the operation result saved by the PUSHS instruction, continues with the operation using it from the next step,
and resets the operation result saved by the PUSHS instruction.

POPS

e Saves a single operation result, and read it and performs multiple operations.
¢ This instruction is used to branch from a single contact and connect to further contacts.

B Example of Operation
1) When X100 is on, the PUSH instruction saves the operation result and outputs it to Y110 if X101 is on.

2) The RDS instruction reads the operation result and outputs it to Y111 if X102 is on.

3) The POP instruction reads the operation result and outputs it to Y112 if X103 is off, and rests the operation
result saved by the PUSH instruction.

X100
X101 |

Y110

X102 ]

Y111
X103 L
Y112

2-16



B Precautions during programming

e Use the RDS instruction when the operation result will be further used and the POPS instruction if it will not
be used any more. (Be sure to use the POPS instruction in both cases.)

X|10|0 S X101 Y110
1 1
| [ __,: O_
PUSHS
X102 Y111

S X103 X104

/]

POPS

Q= Q)

——

e The RDS instruction can be used repeatedly for an unlimited number of times.

X100 Y110
¥ O
| |
X101 Y111
O
1 1
\ - -
,-_FEDS X102 X103 Y112
i O
1 1
\ - -
RDS
R X104 X105 Y113
B O
1 [
\ - -
RDS
X106 X107 6_
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B Precaution when using PUSHS instruction repeatedly

e There is a limit on the number of times the PUSHS instruction can be used repeatedly. The maximum
number of times it can be used repeatedly before using the next POP instruction is eight.

o If the number of times for repeated use exceeds the limit, the program will not operate correctly.

X100 X101 X108 Y110
e e e e
/-I_D_U_SHS " PUSHS /-P_L_J_SHS "PUSHS
1st time 2nd time 8th time 9th time

* This PUSHS instruction does not
operate correctly.

o If the POPS instruction is used while the PUSHS instruction is used repeatedly, the operation results will
be read with the result saved by the last PUSHS instruction first. The numbers in the figure correspond to

the instruction results.

X100 X101 X102 X103 X104 Y110
IS et R It O e M
o rea reo e
PUSHS PUSHS PUSHS PUSHS PUSHS
@ @ ® ® ®
X100 X101 X102 X103 X104 X105 Y110
_| e N O ot T O ARt N O It N I A _O_
o I T e oo
POPS POPS POPS POPS POPS
® @ ® @ @ X106 Y:W

X107 Y112

Q

X108 Y113

Q

X109 Y114

X
o
>
<
o

2-18



NOP (Nop)

B Ladder diagram

o Number of NOPs
X100 X101 ..l X X102 Y110

ot

Bl Description

¢ Does not affect the preceding operation results. The program will operate in the same manner whether or
not the NOP instruction is used.

o The NOP instruction may be used to make it easy to view the program code when reviewing and/or
modifying it.

¢ To erase an instruction without changing the program address, write the NOP instruction over it.
¢ To send the address of a program portion without modifying the program, insert the NOP instruction.
o The NOP instruction is useful, for example, to divide a long program into several blocks.

H Sample program

addresses addresses

0 ST X100 0 ST X100

1 AN X101 1 AN X101
2 AN/ X102 2 NOP < NOP instruction is

________________________________________________ inserted here and the

addresses change.

3 OT Y100 3 AN/ X102

4 OT Y100

Bl Deleting NOP instruction
¢ After creating a program, all NOP instructions contained in it can be deleted using a programming tool.
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10T, |OT (Leading, Trailing Edge Out)

B Ladder diagram

X100 ' PO !
H 1 /\_O_ \
i :

X101 ! P1

B Available Devices (®: Available)

. . Bit specification of word
Bit device . .
Operands device Index modifier
X|Y|R|L|[T|C|P|[E]|S]|IN|OT DT.b LD.b
bit [ ] [

Bl Description

Type of instruction Operation

Generates output only for a single scan where the preceding operation result changes from the off state

10T to the on state (i.e., rises).

Generates output only for a single scan where the preceding operation result changes from the on state

o1 to the off state (i.e., falls).

B Example of Operation

(1) Program operation for "TOT" in ladder diagram
Outputs to the pulse relay PO only for a single scan where X100 changes from the off
state to the on state (i.e., rises).
Also outputs to PO even if X100 is on for the first scan.

X100 .
Leading edge
PO |
A Single scan

(2) Program operation for "LOT" in ladder diagram

Outputs to the pulse relay P1 only for a single scan where X101 changes from the on
state to the of state (i.e., falls).

X101 1

Trailing edge

P1

<

Single scan
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KP _(Keep)

B Ladder diagram

X100 T
_{ | Set : !
| | ke |
X101 i RO i
‘{ | Reset ! I
| i ,’

Bl Available Devices (®: Available)

. . Bit specification of word
Bit device . .
Operands device Index modifier
X|Y|R|L|[T|C|P|[E|S]|IN|[OT DT.b LD.b
bit e o o o o o o [ o

Bl Description

¢ Turns on the specified coil output when the set input (X100) turns on and holds the on state. Release the
output state when the reset input (X101) turns on.

¢ While holding the state, holds the output state regardless the on and off states of the set input (X100) until
the the reset input (X101) turns on.

o If the set input (X100) and the reset input (X101) turn on simultaneously, the reset input (X101) will take
precedence.

B Example of Operation

1) Turns on the specified coil (RO) output when X100 turns on and holds the on state.
2) Release the output state when X101 turns on.

X100 |
X101 ]

RO

B Precautions during programming
e The output destination holds the state even while the MC instruction is in operation.
¢ The state will be reset when the operation mode is switched from RUN to PROG. or the power is turned off.

However, this is not the case when an internal relay set to the hold type is specified as the output
destination.
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SET, RST (Set, Reset)

B Ladder diagram

X100 / RO
- Cor>——< -
X10

HHCor

B Available Devices (®: Available)

N~ ===’

AN

%

=
X

. . Bit specification of word
Bit device . .
Operands device Index modifier
XY R L T (o3 P E S |IN |OT DT.b LD.b
bit L N BN NN [ [ [ ] [ [
Bl Description
Type of instruction Operation
SET Turns on the output when the execution condition is on and holds the state regardless of changes of the
execution condition.
RST Turns off the output coil when the execution condition is on and holds the off state regardless of changes
of the execution condition.

B Example of Operation

1) When X100 turns on, RO turns on and its state is held.
2) When X101 turns on, R1 turns off and its state is held.

X100 ‘
X101

RO

) @

B Precautions during programming

e The same output coil can be specified as the output destination of the SET and RST instructions for any
number of times.

¢ Using relays with the SET and RST instructions does not result in duplicated output. It will also not be
handled as a syntax error by the total check function.

e The RST instruction can be used to turn off the relay.
¢ The output destination of the SET instruction holds the state even while the MC instruction is in operation.

¢ The output destination of the SET instruction will be reset when the operation mode is switched from RUN
to PROG. or the power is turned off. However, this is not the case when an internal relay set to the hold
type is specified as the output destination.

¢ A pulse relay (P) cannot be specified as an output destination of the SET and RST instructions.
e The error alarm buffer can be all cleared by RST SD60.
o The first entry of the error alarm buffer can be cleared by RST SD61.
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B Processing mechanism of SET and RST instructions
¢ \While operations are processed, the output contents is rewritten for each step.

¢ Since /O refresh is done when the ED instruction is executed, data actually output depends on the final
operation result.

¢ In order to output an operation result while processing is in progress, use the direct output (OT) instruction.

X100 Y110
— /SET
N
110 RO Q)
()
_/
J
X101 Y110

_‘ i < RST>—

X102 Y110

H | SET >

If X100 to X102 are all on in the above program,
1) Processing is done with Y110 to be on.
2) Processing is done with Y110 to be off.
3) Processing is done with Y110 to be on.

B Use SET and RST instructions with differential instructions

¢ Putting the differential DF instructions before the SET and RST instructions makes it easy to create and
adjust the program.

¢ This is especially effective if the same output destination is used in many places within the program.
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ALT (Alternative out)

B Ladder diagram

—_——— -

X100 I RO
1
’—( DF ) < ALT
J LN\
Hl Available Devices (®: Available)
Bit device Bit specificat_ion of word 5
Operands device Index modifier
X R|L|T|C|[P|E]|S]|IN|OT DT.b LD.b
bit [ oo { o ] o

Bl Description

e Inverts the on/off state of the specified coil when the preceding operation result
state to the on state (i.e., rises).

¢ The on/off state of the specified coil is held until the ALT instruction specifying it rises next time. (Flip-flop

control)

B Example of Operation

On/off states of output RO is inverted whenever X100 changes from the off to on
states (rises).

X100

RO

]

Leading
edge

)
Leading
edge

B Precautions during programming
e The ALT instruction detects rising from off to on of the input and inverts the output.

L

Leading
edge

changes from the off

¢ While the input remains on, the output is inverted at the rising edge only and not inverted later.

¢ The output will not be inverted for the first scan if the input is already on when the operation mode is
switched to RUN or the power is turned on in the RUN mode.

¢ Be careful when using this instruction with an instruction (1 to 6 below) which changes the order of
instruction execution such as MC, MCE, JP or LBL, because the operation of the instruction may change
depending on the instruction execution and input timing.

1) MC and MCE instructions
2) JP and LBL instructions
3) LOOP and LBL instructions

4) CNDE instructions

5) Step ladder instructions
6) Subroutine instructions
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TM (Timer)

B Ladder diagram

n S
ro M P X
| w50 -

Bl Operand list

Operand Explanation

n Timer No.

[ Timer set value

Hl Available Devices (®: Available)

Lol sinells Integer Redl String
device device numbers Index
Operands TS TE mo;:lifier
WX|WY |WR|WL (WS |SD |DT|LD |[UM| WI (WO (518 CE IX| K|U|H|SF|DF| "" 2
n ® [ ] o
S o | o | @ e | o |0 ° ° °

*1:  Only TS can be specified for TM instruction.
*2:  Only 16-bit device, 32-bit device, or integer constants can be modified (but not the real number or string constants).
Bl Description

e The timer is the non-hold type which is reset when the power is turned off or the operation mode is
switched from RUN to PROG.

¢ \When the execution condition is on, the timer starts decrementing from the set time [S]. When the elapsed
value reaches 0, the timer contact [Tn] (n is the timer contact number) turns on.

¢ When the execution condition turns off while the timer is decrementing, the timer stops and resets the
elapsed value (clears it to zero).

¢ The OT instruction can be written immediately after the timer coil.

B Regarding the specification of timer time
e The timer time is calculated as "timer unit" x "timer set value".

e The timer set value [S] is specified within the range between U1 to U4294967295, using a decimal
constant.

"TMS" is specified within the range from 0.00001 to 42949.67295 seconds, in 0.00001 seconds.

"TML" is specified within the range from 0.001 to 4294967.295 seconds, in 0.001 seconds.

"TMR" is specified within the range from 0.01 to 42949672.95 seconds, in 0.01 seconds.

"TMX" is specified within the range from 0.1 to 429496729.5 seconds, in 0.1 seconds.

"TMY" is specified within the range from 1 to 4294967295 seconds, in 1 seconds.
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B Example of Operation

RO L
T5 |
-
5s
Y111

B Precautions during programming

¢ The timer set value area TS and timer elapsed value area TE both occupy 32-bit areas. This is also true
when a device such as DT is used in the operand [S]. Be careful not to overwrite it by another program.

¢ Since decrementing occurs during an operation, create the program so that decrementing occurs once
during a single scan time. If multiple operations occur during a single scan due to an interrupt handler
program or jump/loop instruction, or decrementing never occurs, the correct result will not be obtained.

e When using a timer instruction with an AND stack (ANS) instruction or pop stack (POPS) instruction, be
sure to write the code correctly.
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B Mechanism of timer operation

¢ This is an example when the U constant is used to specify the set value. Refer to the next page for an

example of operation with the set value area number specified.

1) When the operation mode is switched to RUN or the power is turned on in the RUN mode, the timer set

value is transferred to the set value area "TS" with the same number.

RO Agimininininieii \I
-ﬂ i — TMX5 | U30 |
N e — = \
E—T_5_\ Y111
L{I. ()
s _/

TS5

30

2) When the timer execution condition changes from off to on (i.e., rises), the timer set value is transferred
from the set value area "TS" to the elapsed value area "TE" with the same number. (This is also true when the
operation mode is switched to RUN while the execution condition is on.)

TS5

TES

30

30

RO Reeininieinintelataininininininie \I
'ﬂ i — TMX5 | U30 [
:'—%5:\ Y111
L{I: 2
Lk N\

RO Aeieinininlelinlielininllniniiinie \I
-ﬂ i — TMX5 | U30 [
:'-%5_\1 Y111
L{I: 2
s \/

TS5 TES5
30 30
129
= i
! 28 1
= 1
! 27 1
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4) When the value in the elapsed value area "TE" becomes 0, the timer contact "T" with the same number
turns on.

TS5 TES
1 T5 ! Y111 30 0

B Application example of timer instructions <serial connection of timers>

@ Ladder diagram

RO
4‘ ‘7TMXO U3 — TMX1 U 20
ﬂ‘TO Y110
~‘T1 Y111
® Time chart
RO|[ | -
TO L
3s
T L
2s
Y110
Y111
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Bl Application example of timer instructions <parallel connection of timers>

@ Ladder diagram

RO

{

TO

TMXO0 | U30
TMX1 U 20
Y110

_{

T1

7

Y111

_{

® Time chart

RO

TO

T1

Y110

Y111

3s

2s

7
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B Regarding how to directly specify the set value area number to the timer set value
¢ The following program directly sets the timer set value to the timer set value area.
¢ Be sure to specify the same number as the timer number in [n] for the set value area "TS".
e The above program with TS5 specified to the set value operates as follows.

1) When the execution condition X100 is on, the data transfer instruction "MV" is executed to start
decrementing with U30 set to TS5.

2) When the execution condition X101 turns on, decrementing starts with 30 as the set value.

X100
— MV.UL | U30 TS5 |— = @
X101
— TMX5 | TS5 [— - @
T5 Y110
1 O
I

e Even when the value in the set value area "TS" is changed while decrementing, the decrement operation
continues with the value before change.

¢ The new value will be used for the timer operation after the current decrement operation is completed or
interrupted, and then the execution condition changes from off to on.

e The set value area "TS" is normally the non-hold type which is reset when the power is turned off or the
operation mode is switched from RUN to PROG.

B Mechanism of timer operation when the set value area number is specified directly
1) When the execution condition of the high-level instruction is on, the value is set in the set value area "TS".
The following shows an example of using the MV instruction.

X100
— MV.UL U 30 TS5
~
X101 LTSS
™ 30
— TMX 5 TS5
T5 Y110
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2) When the timer execution condition changes from off to on (i.e., rises), the timer set value is transferred
from the set value area "TS" to the elapsed value area "TE" with the same number. (This is also true when the
operation mode is switched to RUN while the execution mode is on.)

X100
— MV.UL | U30 TS5

X101 TS5 TES

30 > 30

— TMXS5 | TS5

T5 Y110
] G-

|

3) For each scan, the value in the elapsed time value area "TE" decrements if the execution condition is on.

X100
— MV.UL | U30 | TS5
TS5 TES

X101 30 30
— TMX5 | TS5 29
28

T5 Y110 127
_I I () A
I -/ b

4) When the value in the elapsed value area "TE" becomes 0, the timer contact "T" with the same number

turns on.
X100
— MV.UL U 30 TS5
TS5 TE S
X101 30 0
— TMX 5 TS5
T5 Y110
_III N
| /
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Bl Application example when the set value area number is specified directly
<Example> Switching set values according to the condition

® Ladder diagram

X101 X100
{/H MV.UL | U50 | TS5

X100 X101
~{/H MV.UL | U30 | TS5

X102
~{ TMX5 | TS5
i o
® Time chart

X100 [ ] ]

X101

X102

T5
5s 3s
TS5[U0 U50 u30 uso |
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SPTM (unsigned 32-bit incremental auxiliary timer)
B Ladder diagram

RO #============--c----o- | R5
H - sprm [orio ] Toms: H———(O—
l\ __________ § ______ D ) _,'

Bl Operand list

Operand Explanation

[ Timer set value

D Timer elapsed value

Hl Available Devices (®: Available)

16-bit device ::‘;:3‘;; Integer nu?batlers String Index
Operands TS | TE modifier
WX|WY |WR| WL (WS |SD |DT|LD |[UM|WI WO|CS|CE|IX|K|U|H|SF|DF| "" *3
*1 | *2
s o o |00 o oo ° oo °
D oo 0o |0 AR ° °

*1: CS cannot be specified in the first operand [S].

*2:  CE cannot be specified in the second operand [D].

*3:  Only 16-bit device, 32-bit device, or integer constants can be modified (but not the real number or string constants).
Bl Description

¢ Operates as an on-delay timer with 0.01 second resolution. When the internal relay is on, the timer
decrements from the set value. When the elapsed value [D] becomes 0, the system relay SRD turns on. (It
is off while the internal relay is off as well as the timer is decrementing.)

*When the internal relay is turned off, the elapsed value area is cleared to zero. The relay used for the OT
instruction turns off.

e The system relay SRD also turns on when the timer becomes time-up. The system relay SRD can also be
used as a timer contact. (It is off while the internal relay is off as well as the timer is decrementing.)

B Regarding the specification of timer time
e The timer time is calculated as 0.01 x "timer set value".

¢ The timer set value is specified within the range from U1(H1) to U4294967295(H7FFFFFFF), using a U
constant.

"SPTM" is specified within the range from 0.01 to 42949672.95 seconds, in 0.01 seconds.

Example) When the set value is U500, the set time is 0.01 x 500 = 5 seconds.
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B Example of Operation

When executed with U500 in the set value [S]: DT10

1) Timer operation starts when RO turns on.
"0" is transferred to the the elapsed value area: DT5.

2) When the value of the elapsed value area: DT5 reaches the value in the set value area:
DT10 (U500), the system relay SRD and output coil RO turn on.

3) When RO turns off, the timer operation stops and "0" is transferred to the elapsed value
area: DT5.

RO }

SRD i

) @ ®

B Precautions for programming

o Make sure that the operation memory areas used for other timer/counter instructions or high-level
instructions are not used for the timer set and elapsed value areas.

¢ Since decrementing occurs during an operation, create the program so that decrementing occurs once
during a single scan time. If multiple operations occur during a single scan due to an interrupt handler
program or jump/loop instruction, or decrementing never occurs, the correct result will not be obtained.
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B Mechanism of auxiliary timer operation

1) When the internal relay changes from off to on, the set value in [S] is transferred to the elapsed area [D].

"L LA
: : DT10
~| |~l— SPTM | DT10 | DT20 [ (o500
SRF DT20
~| | MV.SL | DT30 | DT40 U500

—| I MV.SL | DT30 | DT40

3) When the value in the elapsed value area [D] becomes 0, the relay turns on with the succeeding OT

instruction. The system relay SRD also turns on.

DT20

uo
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B Precaution when using system relay SRD

¢ When using multiple auxiliary timers with the SRD, be sure use SRD on the line following the auxiliary
timer instruction.

Example:

____________________________

1L
2
U
—
<
O
3
o
O
—
N
o

_____________________________

Pair
SRD \87
R& . :
— : SPTM | DT30 | DT40 i
TTTTTTTTTTTTTmmommmmmmeeeet , Pair
SRD Y111

¢ Operation will be incorrect if code is written as follows.

Y110

2-36



CT (Down Counter)

B Ladder diagram

n
X100 Count A '!"'\I
—‘ CTH00! -

_______~
1
1
1

X101 Reset o
_‘ — U101

\ it
C100 Y131

ul O

Bl Operand list
Operand Explanation

n Counter No.

S Counter set value

Bl Available Devices (®: Available)

Lol . Integer REEL String
device device numbers Index
Operands TS TE modifier
WX |WY |WR|WL WS |SD |DT|LD|UM|WI|WO c*:1s CE IX|K|U|H|SF|DF| "" *2
n ° °
S e o |0 o o | o ° ° °

*1:  Only CS can be specified for CT instruction.
*2:  Only 16-bit device, 32-bit device, or integer constants can be modified (but not the real number or string constants).

Bl Description
¢ All counters are decremental preset counters.

¢ When the reset input rises from on to off, the value in the set value area "CS" is preset to the elapsed value
area "CE".

¢ \When the rest input is on, the elapsed value is reset to zero.

¢ When the count input changes from off to on, the counter decrements from the set value. When the
elapsed value becomes 0, output to the counter contact is generated.

o If the count input and the reset input turn on simultaneously, the reset input will take precedence

o If the count input rises and the reset input falls simultaneously, the count input will be ignored and only
preset is performed.

¢ The OT instruction can be written immediately after the counter instruction.

B Regarding count value setting
e The count value is specified within the range from U1 to 4294967295, using a decimal (U) constant.
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B Example of Operation

When counter number [n]=100, set value [S]=10
1) When X100 turns on for 10 times, C100 turns on and Y131 turns on.
2) When X101 turns on, the elapsed value is reset.

xto0 | [ LU L

~— —
——

10 times

X101 ‘

C100

Y131

B Precautions during programming
¢ The counter set value area CS and counter elapsed value area CE both occupy 32-bit areas. This is also
true when a device such as DT is used in the operand [S]. Be careful not to overwrite it by another
program.
¢ When using a counter instruction with an AND stack instruction or pop stack instruction, be sure to write
the code correctly.

Bl Precaution on count input detection
e The CT instruction detects rising from off to on of the count input and decrements the set value.

¢ While the count input remains on, counting is performed at the rising edge only and not performed later.

¢ The set value will not be decremented for the first scan if the count input is already on when the operation
mode is switched to RUN or the power is turned on in the RUN mode.

RUN
(Power on)

Count input

Instruction ]

operation - v
Not counted Counted

¢ Be careful when using this instruction with an instruction (1 to 6 below) which changes the order of
instruction execution such as MC, MCE, JP or LBL, because the operation of the instruction may change
depending on the instruction execution and count input timing.

1) MC and MCE instructions
2) JP and LBL instructions

3) LOOP and LBL instructions
4) CNDE instructions

5) Step ladder instructions

6) Subroutine instructions
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H Mechanism of down counter operation

¢ This is an example when the U constant is used to specify the set value. Refer to the next page for an
example of operation with the set value area number specified. (This example assumes that 100 is set to
the counter.)

1) When the operation mode is switched to RUN or the power is turned on in the RUN mode, the counter set
value is transferred to the set value area "CS" with the same number.

__________

X100 / >
— | CT100 i
1
! 1
X101 : ! CS100
! 1
- : u10 | ~ 10
\\ ,
E 100" Y131
[
SF

2) At the falling edge of the reset input, the value in the set value area "CS" is preset to the elapsed value area
IICEll'

X100 /T .
1
— CT100 [+
1
! 1
X101 : ' | Cs100 CE100
- 5 u10 ! 10 ~ 10
1
\\\ /,'
1 100, Y131
AR <::}__
AR

3) Whenever the count input X100 turns on, the value in the elapsed area "CE" is decremented.

X100 S — ~\
1
— CT100 [+
1
! 1
X101 : ' [ | €S100 CE100
- utio |1 10 10
‘\ //I 1 9 1
i T et | B - 4
1C100! Y131 L8
L | r
A F LT k
1 1
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4) When the value in the elapsed value area "CE" becomes 0, the counter contact "C" with the same number
turns on.

__________

X100 g A
1
— CT100 [H
1
! 1
X101 : || CS100 CE100
1
|| : u10 ' 10 0
\\\ /,'
1C100 Y131
i O-
: .
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B How to specify the set value area number directly
¢ The above program with CS100 specified to the set value operates as follows.

1) When the execution condition X100 is on, the data transfer instruction "MV" is executed to start
decrementing with U30 set to CS100.

2) When the count input X101 is on, decrementing starts from the set value 30.
¢ Be sure to specify the same address as the counter number in [S] for the set value area "CS".

X100
— MV.UL| U50 |CS100— ----- @
X101
- CT100 (- ®
X102
— CS100
C100 Y111
| R
/

¢ Even when the value in the set value area "CS" is changed while decrementing, the decrement operation
continues with the value before change. The new value will be used for the counter operation when the
counter input changes from off to on next time.

B Mechanism of down counter operation when the set value area number is specified
directly

1) When the execution condition of the high-level instruction is on, the value is set in the set value area "CS".

The following shows an example of using the MV instruction.

X100
— MV.UL | U30 |CS100

X101

30
— CT100 [—
X102
H CS100
C100 Y111
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2) At the falling edge of the reset input, the value in the set value area "CS" is preset to the elapsed value area
IICEII-

X100
~| ! MV.UL| U30 |CS100
CS100 CE100
X101
30 30
— CT100 [
X102
— CS100
C100 Y111
|| ()
/
3) Whenever the count input X101 turns on, the value in the elapsed area "CE" is decremented.
X100
— MV.UL| U30 |CS100
CS100 CE100
X101
] ] 30 30
CT 100 29
X102 i_ 28 i
— CS100 L 27
C100 Y111 "[:::_:
|| ()
/

4) When the value in the elapsed value area "CE" becomes 0, the counter contact "C" with the same number
turns on.

X100

— MV.UL| U30 |CS100
CS100 CE100
X101
30 0

— CT100 [—

X102
H CS100

C100 Y111
_I ()

T N\
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Bl Application example when the set value area number is specified directly

<Example> Switching set values according to the condition

® Ladder diagram

_/_<

X100 X101

X101 X100

MV.UL| U50 |CS100

MV.UL| U30 [CS100

CT 100

CS100

Y130

® Time chart

X100

X101

X102

X103

C100

CS100

50 times

uo

uso
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UDC (Up/Down Counter)

B Ladder diagram

n
RO oz | R
Up/Down ! Y. N
i | upci1o0; [
R1 | \
Count T E
] ] iu10r |
R2 : T !
Reset : E
| '\ S K
Y150
— CE100 | =.SL | U100 Of

Bl Operand list

Operand Explanation

n Counter No.

[ Counter set value

B Available Devices (®: Available)

Uom el S Integer eE] String
device device numbers Index
Operands TS TE modifier
WX |WY WR|WL (WS |SD DT |LD |UM| WI WO C*:13 CE IX|K|U|H|SF|DF| "" *2
n ) °
S o o o | o o | e ° ) °

*1: Only CS can be specified for CT instruction.
*2:  Only 16-bit device, 32-bit device, or integer constants can be modified (but not the real number or string constants).

Bl Description

¢ This counter can increment (up count) or decrement (down count) depending on the on/off state of the
relay specified by the up/down input.

e [t increments (+1) when the up/down input is on and decrements (-1) when it is off. The elapsed value is
stored in the [CEn] area.

e The preset value in [S] is transferred to [CEn] when the reset input changes from on to off.
¢ \When the count input changes from off to on, the counter starts counting from the value set in [CEn].
¢ When the reset input turns on, the elapsed value in [CEn] will be cleared.

e The count result can be judged by comparing the elapsed value in [CEn] with an arbitrary set value by the
data comparison instruction.

¢ Be sure to execute the data comparison instruction immediately after the UDC instruction.

B Regarding count value setting
¢ The count value is specified within the range from U1 to 4294967295, using a decimal (U) constant.
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B Example of Operation

1) When the reset input R2 changes from on to off, the set value: U100 is transferred to
the elapsed value: CE100. This value is used as the target.

2) When R1 turns on while RO is off, 1 is subtracted from the elapsed value: CE100

(decremental counting).

When R1 turns on while RO is on, 1 is added to the elapsed value: CE100 (incremental

counting).

3) The counter elapsed value: CE100 and UO are compared, and if CE100=U0, the

external output Y150 turns on.

R2

R1

2-45



B Precautions during programming
o If a hold type memory area is specified as the elapsed value area, the held value is treated in accordance
with the held value.
¢ Note that the set value is not automatically preset to the elapsed value area at the start of the operation. To
preset the value, turn on then off the reset input.

¢ When using a UDC instruction with an AND stack (ANS) instruction or pop stack (POPS) instruction, be
sure to write the code correctly.

Bl Precaution on count input detection
¢ The UDC instruction detects rising from off to on of the count input and increments or decrements the set
value.

¢ While the count input remains on, counting is performed at the rising edge only and not performed later.
¢ The set value will not be incremented or decremented for the first scan if the count input is already on when
the operation mode is switched to RUN or the power is turned on in the RUN mode.

RUN
(Power on)

Count input

Instruction ]

operation N , v
Not counted Counted

¢ Be careful when using this instruction with an instruction (1 to 6 below) which changes the order of
instruction execution such as MC, MCE, JP or LBL, because the operation of the instruction may change
depending on the instruction execution and count input timing.

1) MC and MCE instructions
2) JP and LBL instructions

3) LOOP and LBL instructions
4) CNDE instructions

5) Step ladder instructions

6) Subroutine instructions

2-46



SR (Shift Reqister)

B Ladder diagram

X100 Data — ™
1
— : SR
: 1
1
X101 Shift T ~ |
| — (WR3| |!
N R P-p-teiya
I T X
X102 Reset : '
| D :
— t T
\ 1
\ J/
Bl Operand list
Operand Explanation
D Shifted device
Bl Available Devices (®: Available)
16-bit 32-bit Inteaer Real Strin
device device 9 numbers 9 Index
Operand e
TS | TE modifier
WX|WY |WR|WL (WS |SD | DT |LD|UM| WI WO cs | cE IX| K| U SF|DF| ""
D °
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B Description

e Moves (i.e., shifts) the contents of the specified register WR (specified operation unit) to the left by one bit
1) When the shift input turns on (rises), shifts the contents of WR to the left by one bit.

WR3
ojojojoj1fofojoj1jojofoj1y1j0]o
1 1
1 1
1 l 1
1 1
1 1
1 1
1 1
;! WR3 /
: olojojofj1fofojoj1f{ofofof1y1jo0fof-
2) Upon shifting, sets 1 or 0 to the blank bit (lowest bit) if the data input is on or off, respectively.
WR3
ojojojoj1fofojoj1jojofofj1y1j0]o0
1 1
1 l 1
1 1
1 1
1 1
1 1
1 L
;! WR3 /
: ojojfofo|1fojojojft1jofojof1f1j0|0]o0
0 : Data = OFF
1:Data=ON

3) When the reset input turns on, the specified register contents will be cleared.
WR3
ofofojoj1jofojof1f{ojojof1f{1j0}]o0
WR3
ojofofojojofojojojofojojojofojo
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B Example of Operation

1) When X101 turns on while X102 is off, the contents of WR3 (internal relays R30 to R3F)
are shifted by 1 bit to the left.

2) In the bit that has become blank due to left shifting (R30), 1 is set when X100 is on and
0 is set when X100 is off.

3) When X102 turns on, the contents of WR3 are reset to 0.

X100 |_| |
xio1 | P T

X102 [ ]

R30 |

R31

R32

R33

R34

©)

B Precautions during programming
¢ The data input, shift input, and reset input are required for the SR instruction.
o If the reset input and the shift input turn on simultaneously, the reset input will take precedence.

Shift input [ ]

Reset input ]

Rn

¢ Note that if a hold-type memory area is specified for the shift register, it will not be automatically reset upon
power on.

¢ \When using a shift register instruction with an AND stack (ANDS) instruction or pop stack (POPS)
instruction, be sure to write the code correctly.
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B Precaution on shift input detection
e The SR instruction detects rising from off to on of the shift input and shift the register contents.
¢ While the shift input remains on, shifting is performed at the rising edge only and not performed later.
¢ The register contents will not be shifted for the first scan if the shift input is already on when the operation
mode is switched to RUN or the power is turned on in the RUN mode.

RUN
(Power on)

Shift input

Instruction [ ]

operation - v
Not shifted Shifted

¢ Be careful when using this instruction with an instruction (1 to 6 below) which changes the order of
instruction execution such as MC, MCE, JP or LBL, because the operation of the instruction may change
depending on the instruction execution and shift input timing.

1) MC and MCE instructions
2) JP and LBL instructions

3) LOOP and LBL instructions
4) CNDE instructions

5) Step ladder instructions

6) Subroutine instructions

B Related instructions

¢ The left/right shift register (LRSR) instruction is also provided in addition to this instruction for the shift
register. You can also use the data shift or data rotate instruction to implement the same operation.
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LRSR (Left/Right Shift Register)

B Ladder diagram

Directon e o N

4 \

! 1
- — LRSR =
1

Data ! 1

R : D1 :
N A
v | 'DTO |

Shift R N

R2 ! D2 !
— — |
A 1

Reset v [ , DTO B

R3 P R J :

! 1

| ] 1
'\ )

B Operand list

Operand Explanation

D1 Shift start position

D2 Shift end position

H Available Devices (®: Available)

16-bit 32-bit Integer Real o .o
device device 9 numbers 9 Index
Operands i
TS | TE modifier
WX WY WR|WL WS |SD | DT|LD | UM WI WO cs | cE IX{K|U|H|SF DF| ""
D1 o| o o o o o o ]
D2 oo o o o o o [

Bl Description

o Left/right shift is a shift register which shifts 1 bit of the specified data area to the left (to the higher bit
position) or to the right (to the lower bit position), depending on the on/off state of the relay specified as the
left/right shift input.

o It shifts to the left or right when the left/right shift input is on or off, respectively.
e The variables [D1] and [D2] have to be of the same area type. Be sure that [D1] is equal to or smaller than
[D2].

Bl Operation of LRSR (Left/Right Shift Register)

1) When the shift input changes from off to on (with the reset input off), shifts the contents of the area
specified by [D1] and [D2] to the left or right by one bit.

2) Upon shifting, sets 1 or 0 to the bit (highest bit or lowest bit) which has become blank due to shifting if the
data input is on or off, respectively. In addition, the bit pushed out due to shifting (the highest bit for left shift
and the lowest bit for right shift) is set in the system relay SR9 (carry flag).

3) When the reset input turns on, the specified area contents will be cleared.
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B Operation example: Left shift

DT9 DTO
/_/H /_/H .
15 _ 0 : : 15 _ 0 RO :ON

3778017

y

R1: ON: "1”, OFF:"0”

R2 : OFF —- ON

Bl Operation example: Right shift
b DTO RO : OFF
—

\\\i |

T

R1: ON: "1”, OFF: "0”

15 0 R2:0FF - ON

e

_/_01

B Flag conditions

Name Explanation

SR7

SR8 Turns on when [D1] address > [D2] address.

(ER)

SRI(CY) Turns on when the value pushed out due to shifting is "1".
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Bl Precaution on shift input/output
e The LRSR instruction detects rising from off to on of the shift input and shift the register contents.
¢ While the shift input remains on, shifting is performed at the rising edge only and not performed later.
¢ The register contents will not be shifted for the first scan if the shift input is already on when the operation
mode is switched to RUN or the power is turned on in the RUN mode.

RUN
(Power on)

Shift input

Instruction ]

operation N , v
Not shifted Shifted

¢ Be careful when using this instruction with an instruction (1 to 6 below) which changes the order of
instruction execution such as MC, MCE, JP or LBL, because the operation of the instruction may change
depending on the instruction execution and shift input timing.

MC and MCE instructions

1)
2) JP and LBL instructions

3) LOOP and LBL instructions
4) CNDE instructions

5) Step ladder instructions

6) Subroutine instructions

B Precautions during programming
¢ When using a LRSR instruction with an AND stack (ANS) instruction or pop stack (POPS) instruction, be
sure to write the code correctly.
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MC (Master Control Relay)
MCE (Master Control Relay End)

B Ladder diagram

0Execution condition

_/ C MC )—
o1 Y 131
Y131
X102 -

I O-
Y132
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Bl Description
¢ When the execution condition is on, runs the program code between the MC and MCE instructions.
¢ When the execution condition is off, the state of each input and output relays is as follows.

Type of instruction Operation

oT All off

KP

SET State is held
RST

™ Reset

CT

Intermediate result is held
SR

Operates in the same way as differential instructions used between MC and MCE
Refer to Operation of differential instructions between MC and MCE.

Other instructions Not executed

Differential instruction

¢ Be careful when using an instruction which detects the leading edge of the execution condition and runs (1
- 6 below), including a differential instruction.

1) DF (leading edge differential) instruction

2) Count input for CT (counter) instruction

3) Count input for UDC (up-down counter) instruction

4) Shift input for SR (shift register) instruction

5) Shift input for LRSR (left and right shift register)

6) Differential execution type high-level instruction (instruction specified by p and instruction name)

B Example of Operation

X100

Execution
condition

X101 [ ]
Y131

X102 [ ] ]

Y132
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Bl Operation of differential instructions between MC and MCE

o If the differential instruction is used between MC and MCE, the output to be obtained depends on the
execution condition of MC and the input timing of the differential instruction as mentioned below.

X100
3 (ve )
X101 \ Y110
oF ) OF

CMCE}

<Timing Chart 1>

X100

X101 A -

Y110

I

Last differential Since the execution condition X101 for the differential
instruction execution instruction has not changed from the last execution, no
differential output is obtained.

<Timing Chart 2>

X100

X101 1

Y110 ]
‘ 1
Last differential Since the execution condition X101 for the differential

instruction execution instruction has changed from off to on from the last
execution, differential output is obtained.
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o If the same execution condition is specified for the MC and differential instructions, no output will be

generated. If the output is necessary, be sure to write the differential instruction outside the range between

MC and MCE.

X100

X100 Y110

HECod &

X100
5 ( mc
X100 RO
| o

2-57



B Precautions for Programming

¢ A pair of the MC and MCE instructions can be nested within another pair of the MC and MCE instructions.
(Up to 30 levels of nesting are allowed for MC and MCE.)

X100

e The program code will not be executed in following cases:
1) MC or MCE is missing in a pair.
2) The order of MC and MCE is reversed.

X101 Y110
X100
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JP, LBL (Jump, Label)

B Ladder diagram

X101 R ik

| L (b

‘| | i K JPI%;
~ :

===

Bl Operand list

- -

((

Operands

Explanation

n

Label number (relative jump pointer to LBL)

Bl Available Devices (®: Available)

16-bit 32-bit Inteaer Real o .0
device device 9 numbers 9 Index
Operands e
TS | TE u modifier
WX WY WR|WL WS SD | DT|LD|UM| WI WO cs | cE IX| K *q H |SF(DF| ™"
n °

*1:

Bl Description

Can be specified only when the operation unit is unsigned integer (US, UL).

¢ \When the execution condition is on, jumps to the label with the specified number (LBL instruction).

¢ The program continues running from the instruction after the target label.

B Example of Operation
¢ When the execution condition X101 is on, the program jumps to the label 1.

Program

X101
Ay Program
Program

X101: ON

i

((

+

pajnNoaxs JoN
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B Precautions during programming
¢ The JP instruction specifying the same label number can be used for several times.

X100
| Cop 1t H——
_ JP 1
R20
| (o1 A
_ JP 1
X120
— LOOP 1 DTO [/ —
s A
LBL 1 e
CaPa

e The LBL instruction specifying the same number can only be written once in a single program.
o If the target label is not programmed, a syntax error will occur.

¢ Note that if the label is written at an address before the JP instruction, the program cannot end scanning
and a WDT error may occur.

e The JP and LBL instructions cannot be used in the step ladder area (within the range from the SSTP to
STPE instructions).

e It is not possible to jump from the main program to a subprogram (subroutine or interrupt program after the
ED instruction), from a subprogram to the main program, or between subprograms.

¢ Be careful when using an instruction which detects the leading edge of the execution condition and runs (1
- 6 below), including a differential instruction.

1) DF (leading edge differential) instruction

2) Count input for CT (counter) instruction

3) Count input for UDC (up-down counter) instruction

4) Shift input for SR (shift register) instruction

5) Shift input for LRSR (left and right shift register)

6) Differential execution type high-level instruction (instruction specified by p and instruction name)
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B Regarding operation of TM, CT, and SR instructions between JP and LBL instruction
o If the LBL instruction is located at an address after the JP instruction, each instruction is processed as

follows when the JP instruction is executed.

H

-
~

))

CJP1}

-
AN

(LBL']}

Jumps repeatedly
when the execution
condition is on.

1) TM instruction: Not counted. Note that time is not guaranteed if counting does not occur during a single

scan.

2) CT instruction: Not counted even if the count input is on. The elapsed value is held.
3) SR instruction: Not shifted even if the shift input is on. The specified register contents are held.

o If the LBL instruction is located at an address before the JP instruction, each instruction is processed as

follows when the JP instruction is executed.

))
(

CLBL1}

(JP’I}

>

J

Executes
repeatedly when
the execution
condition is on.

1) TM instruction: Time is not guaranteed because counting occurs several times during a single scan. (Note)
2) CT instruction: Operates normally if the count input does not change its state during the scan.
3) SR instruction: Operates normally if the shift input does not change its state during the scan.
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B Operation of differential instruction between JP and LBL instructions

o If the differential instruction is used between JP and LBL, the output to be obtained depends on the
execution condition of JP and the input timing of the differential instruction as mentioned below.

(w1 )
\_ JP 1
X101 Y110

or o
< LBL'I}

X100

N

<Timing Chart 1>

X100[ |

X101 I |

Y110

1

Final timing with no  Since the execution condition X101 for the differential
execution of the last instruction has not changed from the final timing with no
JP instruction execution of the last JP instruction, no differential output is
obtained.
<Timing Chart 2>

X100[ |

| I s B N

Y110 [ ]

f f

Final timing with no  Since the execution condition X101 for the differential

execution of the last instruction has changed from off to on from the final timing with

JP instruction no execution of the last JP instruction, differential output is
obtained.
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o If the same execution condition is used for the JP and differential instructions, rising (or falling) of the

execution condition for the differential instruction will not be detected. If the differential output is necessary,

be sure to write the differential instruction outside the range between JP and LBL.

_l

X101

X101

CJP1>—

Y111

(o)

O_

))

CLBL 1>—

X101 -
P1>—
(Y

9
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LOOP, LBL (LOOP, Label)

B Ladder diagram

n
X101 Calalniatale f --------
1 (= | m====-
-
1
N e e e e - —
Bl Operand list
Operand Explanation
n Label number
S Loop count
B Available Devices (®: Available)
16-bit 32-bit Real .
. . Integer String
device device numbers Index
Operands ig
TS | TE modifier
WX |WY |WR|WL|WS|SD|DT|LD|UM|WI WOCS CE IX| K| U| H |SF|DF
[ ]
S [ [ [ [ J [ [ J [

B Description

o If the condition is on, 1 is subtracted from the value in [S]. If the result is not 0, the instruction jumps to the
label with the specified number (LBL instruction).

¢ The program continues running from the instruction after the target label.

e The LOOP instruction specifies the number of times to execute the code. When the code has been
executed for the number of times specified in [S], the program will not jump to the specified label even if the
execution condition is on.

X100
*{ I MV.US| U10 | DTO

< LBL 1 }
X101 / B
*{ I LOOP1 | DTO [

If DTO = K5, jumps five
times and stop jumping
even if X101 is on.

o If the value in the memory area specified in [S] is O for the first time, the program does not jump to the
specified label but performs the next process.
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¢ The label is shared between the JP and LOOP instructions. The label can be used as the jump target for
any number of times from any instructions.

X100
(ot H—
—| \_ JP 1
R20
(" )_ _
H N
/ >_ <—y<—l<
\LBL 1
X120
‘| I LOOP 1 DTO [

e The LBL instruction specifying the same number can only be written once in a single program.
o If the target label is not programmed, a syntax error will occur.

B Example of Operation

1 is subtracted from

/ LBL 2 } the value stored in
K DTO. If the result is not

— |0, the instruction jumps
—_~[to LBL2 and the code
T |between LBL2 and

LOOP?2 is repeated.

))

L W0
—
)
©)
Y
N
O
_|
o
|
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B Regarding operation of TM, CT, and SR instructions between LOOP and LBL
instruction

o If the LBL instruction is located at an address after the LOOP instruction, each instruction is processed as
follows when the LOOP instruction is executed.

X100
*{ I LOOP1 | DTO

Jumps repeatedly
g e )
- —~_ > when the execution

condition is on.
/ }
(_LBL1

1) TM instruction: Not counted. Note that time is not guaranteed if counting does not occur during a single
scan.

2) CT instruction: Not counted even if the count input is on. The elapsed value is held.
3) SR instruction: Not shifted even if the shift input is on. The specified register contents are held.

o If the LBL instruction is located at an address before the LOOP instruction, each instruction is processed
as follows when the LOOP instruction is executed.

CLBL’I} N

))

Executes repeatedly

iy ~— >when the execution
condition is on.
X100
*{ I LOOP1| DTO |4 /

1) TM instruction: Time is not guaranteed because counting occurs several times during a single scan.
2) CT instruction: Operates normally if the count input does not change its state during the scan.
3) SR instruction: Operates normally if the shift input does not change its state during the scan.
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B Precautions during programming
¢ When writing a label before the LOOP instruction, pay attention to the following:

1) Be sure to write the instruction for setting the loop count before LBL-LOOP instructions.

2) Be sure to write the instructions repeated between the LBL and LOOP instructions so that they are
executed with the same execution condition as the LOOP instruction.

3) While repeating the program code, a single scan may exceed the WDT monitor time limit and a WDT error
may occur.

<Example 1> Repeats two MV instructions for five times when X105 is on.

X100
‘{ I MV.US| U5 DT20 [
(et
_ LBL 1
X105
*{ I MV.US| WRO | DT10
— 1 MV.US| WRO | DT10 [
LOOP 10| DTO [
<Example 2> Transfers the DT100 value to DT200 to DT219.
RO
*‘ ! MV.US| U20 | DT20
MV.US| UO 10
(teL1o )
KLBL 10
RO
*{ I MV.US | DT100 {I0DT200 [
INC.SL 10
LOOP 10| DTO
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e The LOOP and LBL instructions cannot be used in the step ladder area (within the range from the SSTP to
STPE instructions).

e It is not possible to jump from the main program to a subprogram (subroutine or interrupt program after the
ED instruction), from a subprogram to the main program, or between subprograms.

¢ Be careful when using an instruction which detects the leading edge of the execution condition and runs (1
- 6 below), including a differential instruction.

1) DF (leading edge differential) instruction

2) Count input for CT (counter) instruction

3) Count input for UDC (up-down counter) instruction

4) Shift input for SR (shift register) instruction

5) Shift input for LRSR (left and right shift register)

6) Differential execution type high-level instruction (instruction specified by p and instruction name)

B Flag conditions

Name Explanation

SR7

SR8 On when the value in [S] is negative (highest bit is 1)
(ER)
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ED (End)

B Ladder diagram

X100 X101 RO

slmmi O-

))

L (0 _L
)
{

A
o
hd

Bl Description
¢ Write the ED instruction at the end of the normal program area.

Normal program area

(oo

Subroutine program

e The program area is divided into the normal program area (main program) and the "subroutine" and
"interrupt program" areas (subprograms) by this instruction.

o Be sure to write the subroutine and interrupt program after the ED instruction.
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EDPB (End Program Block)

B Ladder diagram

X100

))

X101 R3
| &
[

X102 Y110~ ]

___________

Bl Description

e Indicates the end of PB (program block).

(q

N—_——--
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CNDE (Conditional End)

B Ladder diagram

X100 X101 Y130

{7 -

Y130
~§( 103 Execution condition ) \/
- e > s
kCNDE
RO X102 Y131
H O
/]

Bl Description
¢ Ends the operation of the program at a specified address.

¢ \When the execution condition turns on, the program terminates operation and begins I/O processing. Then
the program returns to the first address.

e The process timing can be adjusted by beginning the process whenever the necessary program scan
finishes.

e The CNDE instruction cannot be used in a subprogram (e.g., subroutine). Use it in the main program area.
e The CNDE instruction can be used for any number of times in the main program.

¢ Be careful when using an instruction which detects the leading edge of the execution condition and runs (1
- 6 below), including a differential instruction.

1) DF (leading edge differential) instruction

2) Count input for CT (counter) instruction

3) Count input for UDC (up-down counter) instruction

4) Shift input for SR (shift register) instruction

5) Shift input for LRSR (left and right shift register)

6) Differential execution type high-level instruction (instruction specified by p and instruction name)
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EJECT (Eject)

B Ladder diagram

RO Y100
' O
- |
{ EJECT h
..~ g

Bl Description

¢ When printing out a program code created with a software tool, page break will be added where this
instruction is inserted.

¢ Similarly to the NOP instruction, no program processing will occur.

B Example of Operation

RO Y100 )

|
‘{ | ~ Page n

f .,
KEJ ECT} _‘K

Page break is inserted

R1 Y101 here.
Q > Page n+1
R2 Y102
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SSTP (Start Step)

NSTL (Next Step)

CSTP (Clear Step)

STPE (Step End)

B Ladder diagram
Output setting
Output setting , —"'i """ \
X101 l E _R1_! E
—Ti l — NSTL [
LRI Y110
- SSTP I
x102 R2
] i NSTL [—
(Program)
R2 Y111
-{ SSTP | O,
|
(Program) Output setting
X103 o LR2 |
i .| CSTP [+
— STPE —+

B Available

Devices (®: Available)

____________

Operands

Bit device

Bit specification of word
device

X|Y|[R|[L|[T|C]|P

oT

DT.b LD.b

Index modifier

bit
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B Description

e The NSTL instruction starts and executes a process which begins with the SSTP instruction with the
specified number.

e Program code between the SSTP instruction and the next SSTP instruction or the STPE instruction is
handled as a single process.

¢ This allows for easy implementation of sequence control, selective branch control, as well as parallel
branch/join control.

1) Sequence control
Sequentially switches and executes necessary processes as necessary.

Process 1 |——| Process 2 |——| Process 3 |—| Process 4

2) Selective branch control
Selects and executes processes as necessary.

1

3) Parallel branch/join control

Executes multiple processes simultaneously. When all the processes running simultaneously complete, next
processes can be executed.

Process 4

Process 2

Process 1 | » | Process 4

Process 3
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B Example of Operation

/— Starts the process
R1 1 by NSTL.

X101
—’Fi NSTL
R1 Y110
st O-
e Starts the process
X1O|2 R2 2 by NSTL.
| | NSTL [—
Process 1
(Program)
R2 Y111
Hssre| O-
|
(Program) Stops the process
/ 2 by CSTP.
X103 R2
I CSTP i > Process 2
Indicates that
process stopped.
STPE —
X101 | ]
X102 ]
X103 [1
Process 1 (R1) | <—Start—>= Stop =
Process 2 (R2) <—Stop—>+—Start—>i< Stop —
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Bl SSTP Start Step Instruction

e Indicates "Start of output number [n]". Be sure to write the "SSTP n" at the beginning of the program of the
output number [n].

¢ Program code between "SSTP n" and the next "SSTP" or "STPE" is handled as the area with the output
number [n].

¢ Processes with the same number cannot be defined.
e The OUT instruction can be connected directly from the bas bar immediately after the SSTP instruction.
¢ The SSTP instruction cannot be written in a subprogram (subroutine).

e Program code between the first SSTP instruction and STPE instruction is referred to as a "step ladder
area" and is controlled as a process. Other areas are referred to as "normal ladder areas".

e There is a type of system relay which turns on only for a single scan when a process with a step ladder
starts. (SR15: Step ladder initial pulse relay) This relay can be used to perform a process only for a single
scan after starting a process (e.g., resetting a counter).

Bl NSTL Next Step Instruction (Executed Every Scan Type)
e The NSTL R instruction starts a process specified by the relay number [R].
¢ The execution condition of the Next Step instruction is the start condition of the process.
e For the process that starts first, write the Next Step instruction in the normal ladder area.
¢ The process can be started from the normal ladder area as well as a running process.

e However, when a Next Step instruction which starts a process within another process is executed, the
running process that includes this instruction will be automatically cleared, and the specified process will
be started.

¢ Be careful when using the NSTL instruction with an instruction (1 to 6 below) which changes the order of
instruction execution such as MC, MCE, JP or LBL, because the operation of the instruction may change
depending on the instruction execution and input timing.

1) MC and MCE instructions
2) JP and LBL instructions
3) LOOP and LBL instructions
4) CNDE instructions
5) Step ladder instructions
6) Subroutine instructions
¢ When using a NTSL instruction with an AND stack (ANS) instruction or pop stack (POPS) instruction, be
sure to write the code correctly.
Bl CSTP Clear Step Instruction

e When the CSTPn instruction is executed, the process specified by "n" is cleared. Use this instruction to
clear the final process or each process running in parallel in parallel branch/join control.

e The process can be cleared from the normal ladder area as well as a running process.

B STPE Step End Instruction

e Indicates the end of the step ladder area. Be sure to write this instruction at the end of the final process.
The final process is defined by the SSTP and STPE instructions.

¢ Only one STPE instruction can be written in each program. (It cannot be written in a subprogram such as a
subroutine or interrupt program.)
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B Precautions during programming
¢ Processes need not be written in the order of their numbers.
¢ Note that the following instructions cannot be used in the step ladder area.
1) Jump instructions (JP and LBL)
2) Loop instructions (LOOP and LBL)
3) Master control instructions (MC and MCE)
4) Subroutine instructions (SBL and RET)
5) ED instruction
6) CNDE instruction
Note) The CALL instruction can be used in the step ladder area.
¢ In order to clear all processes at once, use the master control relay to program the code.

¢ Processes need not be started in the order of their numbers. Multiple processes can be started
simultaneously.

o If an output of a process which is not started is forced to turn on or off, it will remain the forced state even
when enforcement is released.

Bl Step ladder operation

e The program in the normal ladder area and programs in processes started by the Next Step instruction
(NSTL) are executed. Programs in processes not started are ignored.

¢ \When a process starts and the first scan is in progress, the step initial pulse relay (SR15) turns on. It will
turn off for the second and later scans. This can be used to reset a counter or shift register.

¢ The start and stop states of processes are stored in the following special data registers.

Bl Precaution on clearing process

¢ \When the Next Step instruction is executed within the program of a running process, the running process
will be cleared. However, the process will be actually cleared during the next scan. Therefore, two
processes may be running simultaneously for a single scan when transiting between them. If there are two
outputs which must not be on at the same time, be sure to provide an interlock to prevent them from tuning
on simultaneously. If these outputs can turn on simultaneously even when an interlock is provided by the
program due to a delay in hardware response, take a counteraction on hardware to consider the delay.

¢ \When a process is cleared, the instructions used in the process will operate as follows.

¢ Be careful when using an instruction which detects the leading edge of the execution condition and runs (1
- 6 below), including a differential instruction.

1) DF (leading edge differential) instruction

2) Count input for CT (counter) instruction

3) Count input for UDC (up-down counter) instruction

4) Shift input for SR (shift register) instruction

5) Shift input for LRSR (left and right shift register)

6) Differential execution type high-level instruction (instruction specified by p and instruction name)
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B Example (1) Sequential control of processes
¢ This program repeats a process until its task completes, then moves to the next process.

¢ Write an instruction to start the next process within the current process. When the start instruction is
executed, the next process is started and the current process is cleared.

¢ Processes need not be executed in the order of their numbers. It is even possible to start a previous
process if necessary.

,— | Starts the process
X101 R1

(process 1).
—ﬁ\i NSTL [—
R1 Y110
e | O
P TS Starts the next
1| X102 R2 E process ,
| | rocess 2).
i i NSTL i | L® :
S 1 % Process 1
(Program)
R2 Y111 \
Hssre| O
|
(Program) Clears the
/ process
X1 0|3 R2 (process 2).
CSTP |
4‘ | >Proce332
STPE — )
x101 | [ ]
X102 [ ]
X103 1
Y110 | | Process 1
Y111 Process 2
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Bl Example (2) Selective branch control of processes

e This program selects the next process to execute according to the task contents or result of the current
process. Each process is repeated until its task completes.

¢ Write an instruction to start the next process within the current process. The program selects the next
process and moves to it according to the execution condition.

R1 /_ Starts the

X10|1 processs
_/I\| NSTL [— (process 1).
R1 Y110
| ssTP I
(Xiog T S _} Process 1
| NSTL — E Starts the next
R3 ; process (process
iRl ' 2 or 3) according
N NSTL [—! to the condition.
| (Program) | )
R2 Y111 A
- SSTP I Oﬁ
[ Process 2
| (Program) | )
R3 Y112 )
~{ SSTP | O
|
| (Program) | | Process 3
STPE )
| (Program) |
X101 | [ ]
X102 —|
X103
Y110 Process 1
Y111
Y112 Process 3
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B Example (3) Parallel branch/join control of processes

¢ This program starts multiple processes simultaneously. When all of the branched processes complete their

tasks, they join together and move to the next process.

¢ Within a program in one process, write the instruction to move multiple processes in series for a single
execution condition.

e To join the processes, include the flags indicating the states of other processes in the move condition to the
next process. When joining processes and starting the next process, clear any process not cleared yet.

R1 /| _ |Starts the process

X101
_/I\i NSTL |  |(process D).
R1 Y110
| SSTP I
e Process 1
.’/ X10|2 R2 \
i | NSTL — '| |Starts the next
' : processes
l R4 | |(processes 2 and
\ NSTL (| |4)in parallel.
| (Program) )
R2 | Y111 3
ﬂ‘ SSTP | Oﬁ Starts the next
X103 R3 process
| NSTL (process 3).
| Process 2
| (Program)
R3 Y112 \
~‘ SSTP | O— Starts the next
| process (process
X104 R5 5).
| NSTL > Process 3
R4 / Clears the process
CSTP (process 4).
| (Program) )
R4 Y113 I
Hssre Ol
| Process 4
| (Program) )
R5 Y114 3
Hséte G-
| (Program)
X110 R1
| NSTL > Process 5
STPE [—
| (Program) J
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X101

X102

X103

X104

X110

Y110

Y111

Y112

Y113

Y114

-
-
-
-
Process 1 | Process 1
Process 2
Process 3
Process 4
Process 5
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ZRST (Block Clear)

B Ladder diagram

X10F I’ ____________________ \‘

ZRST.bit |Y101:[}Y108 |+

| , v ive

|

1 |

.\ T ________ ,
D1 [

D2

B Available operation unit (O: Available -: Not available)
Operation unit bit us SS UL SL SF DF
i )

Bl Operand list

Operands Explanation

D1 Process clear start number

D2 Process clear end number

Hl Available Devices (®: Available)

Bit device Bit specificat_ion of word B
Operands device Index modifier
X|Y|R|L|[T|[C|[P|E]|S]|IN|OT DT.b LD.b
D1 o | o o | o ° ° ° °
D2 e | o | o | o ° ° ° °

Bl Description

e When the ZRST instruction is executed, all the running processes within the range from the process [D1]
and [D2] will be cleared.

e [t can also be used to reset (clear to zero) the range from the area (bit address) specified in [D1] to the area
(bit address) specified in [D2].

(Refer to "Chapter 3 High-Level Instruction ZRST" for the details.)
B Precautions during programming
¢ Be sure that [D1] is smaller than [D2].
¢ This instruction can be executed from the normal ladder area as well as a running process.
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B Example of Operation

X101 Y101 __| — | Starts the process 1
/]\i NSTL (Y101).
Y102 | _ |Starts the process 2
NSTL — (Y102).
Y108 __| — | Starts the process 8
NSTL — (Y108).
N
Y101 R10
| ssTP | Q=
| % Process 1
(Program)
J
Y102 R
| sSTP | Q,
| \ Process 2
(Program)
J
Y108 R18 1
| ssTP | Q=
s— > Process 8
STPE |~
X10F
4‘ i ZRST |Y101|Y108

L Stops all processes from the process 1
(Y101) to process 8 (Y108).

X101 |

X10F [1

Process 1 (Y101) | —— Start

Process 2 (Y102) | +— Start >

dois

Process 8 (Y108) | «—— Start >
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CALL (Subroutine Call)

SBL (Subroutine Label)

RET (Subroutine Return)

B Ladder diagram

X100

i

~"

))

))
(q

Bl Operand list

Operands

Explanation

n

Local subroutine program number within the same PB

Available data specification range:0 to 65535 (It is recommended to specify closely from 0.)

B Available Devices (®: Available)

16-bit 32-bit Integer Real o .0
device device 9 numbers 9 Index
Operands e
TS | TE modifier
WX|WY WR(WL (WS |SD | DT | LD | UM WI|WO cs | cE IX| K| U|H|SF|DF
n °
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Bl Description
¢ When the execution condition is on, the CALL instruction is executed to call the local subroutine program
beginning with the SBL instruction with the specified number. When the execution condition is off, nothing
occurs.

¢ When the subroutine program is processed up to the RET instruction, the program will return to the
address next to the CALL instruction in the main program, and continue with processing of the main
program.

i

X100

Local subroutine program n

( CALL n }
(o)
C SBL n } -

(RET}

@

|

When "CALL n" is executed, D to @ will be executed in this order.

B Example of Operation

X100 e N
~{ I ( CALL 1 }
( ED }

C SBL1 N

—

((

Instructions between
SUB and RET are
called and executed
when the CALL
instruction is
executed.

B

When RET is
executed, program
returns to the calling

CALL instruction.
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B Syntax of subroutine program

¢ "Subroutine program n" represents the program code between the SBL n instruction and the RET
instruction. Be sure to write it to an address which follows the ED instruction.

e The CALL n instruction can be written in another subroutine program or step ladder, in addition to the main
program. The CALL instruction with the same number can be written repeatedly.

e Subroutines can be nested in up to five levels.

SUB O
(Level 2)
CALLT SUB 1 (Level 3)
RET
CALL 2 SUB 2 (Level 4) (Level 5)
RET CALL 3 1. SuB 3
CALL 4 SUB 4
RET _|_>
RET
Call from subroutine RET
— -

N
Example of 5-level nesting
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B Precautions d

uring programming

¢ Be careful when using an instruction which detects rising of the execution condition and runs (1 - 6 below)
within a subroutine.

1) DF (leading edge

differential) instruction

2) Count input for CT (counter) instruction
3) Count input for UDC (up-down counter) instruction

4) Shift input for SR

(shift register) instruction

5) Shift input for LRSR (left and right shift register)

6) Differential execution type high-level instruction (instruction specified by p and instruction name)

¢ In the SBL instruction, specify the values of "n" closely from 0.

Bl Operation when execution condition of CALL instruction is off

¢ \When the execution condition of the call instruction turns off, the operation of the current subroutine stops
(it is also true for calls from the master control or step ladder). In this case, the instructions used in the
subroutine will operate as follows.

Type of instruction Operation
oT
KP .
State is held
SET
RST
™ Not counted.
Note that time is not guaranteed if counting does not occur during a single scan.
CT
Intermediate result is held
SR

Differential instruction

Operates in the same way as differential instructions used between MC and MCE
Refer to Operation of differential instructions between MC and MCE.

Other instructions

Not executed

B Flag conditions

Name Explanation

SR7

SR8 Turns on when the 16th subroutine executes the CALL instruction while subroutines are nested in 16 levels.
(ER)
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FCAL (Output Off Type Local Subroutine Call)

B Ladder diagram

X100 ;-

n
Bl Operand list
Operands Explanation
n Local subroutine number (MC processing occurs only for a single scan when the execution condition is off.)
Hl Available Devices (®: Available)
16-bit 32-bit T Real Strin
device device 9 numbers 9 Index
Operands 1s | TE u modifier
WX |WY WR|WL (WS |SD |DT (LD |UM| WI (WO cs | ce IX | K *q H|SF|DF| ""
n [ J

*1: Can be specified only when the operation unit is unsigned integer (US, UL).

Bl Description

¢ The operation and syntax are the same as the normal local subroutine call instructions. However, there are
the following exceptions.

Bl Operation when execution condition of FCAL instruction is off

¢ When the execution condition of a subroutine turns off, the operation of the subroutine will not be executed
and the instructions used in it will operate as follows:

Type of instruction Operation

oT All off. Different operation from the CALL instruction.

KP

SET State is held

RST

™ Reset. Different operation from the CALL instruction.

CT
Intermediate result is held

SR

Differential instruction Operates in the same way as differential instructions used between MC and MCE
Refer to Operation of differential instructions between MC and MCE.

Other instructions Not executed
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Example of Operation

X100 .
*‘ I ( FCAL 1

C o

C SBL1 )

JE—

((

(

Instructions between
SUB and RET are
called and executed
when the FCAL
instruction is
executed.

When RET is
executed, program
returns to the calling
FCAL instruction.
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ECAL (Subroutine Call (with PB No. Specification))

B Ladder diagram
X100 e .

\

| s o
| g ECAL .\U1: DTO

n PBm
Bl Operand list
Operands Explanation
n Subroutine number: 0 to 65535/1 PB
PBm Target PB number: PB number where the subroutine specified by n is stored
B Available Devices (®: Available)
16-bit 32 Bit Integer Real Strin
device device 9 numbers 9 Index
Operands Py
TS | TE modifier
WX|WY |WR|WL (WS |SD |DT|LD |UM|WI |WO cs | ce IX| K|U | H|SF|DF| ""
n )
PBm o |0 [ I J o |0 [

B Description
¢ The operation and syntax are the same as the normal local subroutine call instructions.

¢ When the execution condition is on, the SBLn subroutine of PBm is called. (Branches to SBLn subroutine
of PBm.)

¢ When the RET instruction is executed, control will return to the address after the ECAL instruction that
called the subroutine.

¢ The local device used by the called subroutine is the local device of the called PBm.
¢ Be careful that executing many subroutine calls will increase the program code.

¢ The program just does not execute subroutines while their execution conditions are off. Outputs and
execution states of the subroutines are all held.

e However, when a subroutine is called by the EFCAL forced call instruction, output within the subroutine will
turn off when the execution condition turns off. This operation is similar to the master control operation.
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B Example of Operation

X100 e
| Ve a
*‘ | —\_ ECAL U1 DTO ;
—L_ L
N~ T N—
f Instructions between
SUB and RET are
\_ ED }>‘ called and executed
when the ECAL
instruction is
S S . executed.
j C SBL1 )
N~ TN—
—T When RET is
f """"""""""" Y executed, program
: : returns to the calling
G RET i ECAL instruction.

B Precautions on use
¢ A subroutine can be called from within another subroutine.

¢ Up to 16 levels of nesting is possible when calling subroutines from within other subroutines. An operation
error will occur when the nesting level becomes 17.
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EFCAL (Forced Output Off Subroutine Call (with
PB No. Specification))

B Ladder diagram

X100 T N

| e g
| {_ EFCAL {U1i DTO

n PBm
B Operand list
Operands Explanation
n Number: 0 to 65535/1 PB
PBm Target PB number: PB number where the subroutine specified by n is stored
B Available Devices (®: Available)
16-bit 32-bit Integer Real Strin
device device 9 numbers 9 Index
EEEIERES TS | TE modifier
WX |WY WR|WL (WS |SD DT (LD |UM| WI WO cs | ce IX|K|U|H|SF|DF| ""
n )
PBm e o (o | o (I ) )

Bl Description
¢ The operation and syntax are the same as the normal local subroutine call instructions.

¢ When the execution condition is on, the SBLn subroutine of PBm is called. (Branches to SBLn subroutine
of PBm.)

¢ When the RET instruction is executed, control will return to the address after the EFCAL instruction that
called the subroutine.

¢ The local device used by the called subroutine is the local device of the called PBm.
¢ Be careful that executing many subroutine calls will increase the program code.

e When a subroutine is called by the EFCAL forced call instruction, output within the subroutine will turn off
when the execution condition turns off. This operation is similar to the master control operation.
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B Example of Operation

X100 el
*‘ ' ( EFCAL U1  DTO '
C ED }
C SBL1 N
______________ a—
C RET }

((

(

B Precautions on use
¢ A subroutine can be called from within another subroutine.

Instructions between
SUB and RET are
called and executed
when the EFCAL
instruction is
executed.

When RET is
executed, program
returns to the calling
EFCAL instruction.

o Up to 16 levels of nesting is possible when calling subroutines from within other subroutines. An operation

error will occur when the nesting level becomes 17.
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COMOUT (Comment Out)
ENDCOM (Comment Out End)

B Ladder diagram

X100 Y110

| O
- COMOUT [
X100 Y111

- —— e = === —

—_————

____________

X100 Y112
_| |
|

Bl Description
e Comments out text between the COMOUT and ENDCOM instructions.

B Example of Operation

X100 |__[ ]
y110 |71
Y111

vi1z | ]
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ST=, ST<>, ST>, ST>=, STPB No., ST<=

(Data Comparison (Start))

AN=, AN<>, AN>, AN>=, AN<, AN<=

(Data Comparison (AND))

OR=, OR<>, OR>, OR>=, OR<, OR<=

(Data Comparison (OR))

B Ladder diagram

ST
REEET EEEECED e it sl
H{LDT.0| >=.iSS! |1 K70 ) [
| J
S1 i S2
AN
X100,-==-4-------4 |----- ----,
{0703 | >=88 | TR0 p——( )
i|100
S1 i S2
S S l---, | OR
D10 1| >=iS8}| L K70 | -

B Available operation unit (O: Available -: Not available)

Operation unit bit

us

SS

UL

SL

SF

DF

Bl Operand list

Operand Explanation
S Comparison data 1
S2 Comparison data 2
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B Available Devices (®: Available)

32-bit
16-bit : Real .

device de:nce Integer |\ imbers/>t1iNg Index
Operands 1 modifier

Ts|TE[IX [K U |[H [SF[DF| .. | *2

WX WY |WR| WL |WS| SD | DT (LD |UM|WI |\WO| 0| o | 3 | g | v | vg | o7 | =5
S1 o o|o | o | 0|0 0o 0|0 0 0o 0o 0|00/ 0o|e|0| e o °
S2 o oo |0 | 0|0 00|00 0|0 0| 0|0/ 0|00 |0 o °

*1: Cannot be specified when the operation unit is 16-bit integer (SS, US).

*2:  Only 16-bit device, 32-bit device, or integer constants can be modified (but not the real number or string constants).
*3: Index register (10 to IE)
*4: Can be specified only when the operation unit is signed integer (SS, SL).

*5: Can be specified only when the operation unit is unsigned integer (US, UL).

*6: Can be specified only when the operation unit is integer (US, SS, UL, SL).

*7: Can be specified only when the operation unit is single-precision floating-point real number (SF).
*8: Can be specified only when the operation unit is double-precision floating-point real number (DF).

Bl Description

Type of instruction | Operation

ST=

ST<> . " . . . e -

ST> Compares S|_gned dat_a specified in [S1] W|tr_1 signed data specified in [S2]. _ _ N
ST>= Begins a logic operation as a contact electrically connected when the comparison result is the specified
ST< state (=, <, >, ).

ST<=

AN=

AN<> Compares signed data specified in [S1] with signed data specified in [S2].

AN> Connects in serial as a contact electrically connected when the comparison result is the specified state (=,
AN>= <, >, ).

AN<

AN<=

OR=

OR<> Compares signed data specified in [S1] with signed data specified in [S2].

OR< Connects in parallel as a contact electrically connected when the comparison result is the specified state
OR>= (=‘ <, >, )

OR<

OR<=

B Comparison result and operation

Relationship
between [S1]

Comparison and [S2] [S1]<[S2]|[S1] = [S2]|[S$1] > [S2]
Instruction

ST=,AN,OR= OFF ON OFF
ST<> AN<> OR<> ON OFF ON
ST>,AN> OR> OFF OFF ON
ST>=,AN>= 0R>= OFF ON ON
ST<> AN<> OR<> ON OFF OFF
ST<=,AN<=,0R<= ON ON OFF

Note) "< >" represents "#".
">=" represents ">".
"<=" represents "<".
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B Example of Operation

(1) Program operation for "ST >=" in ladder representation
Data register DTO value and K70 are compared and if DTO > K70, the external output

Y130 turns on.
DTO

70

40
0 /

Y130

ON
OFF

(2) Program operation for "AN >="in ladder representation

If the external output X100 is on and the data register DTO value and K70 are compared

and if DTO > K70, the external output Y130 turns on.

DTO

70

40

10

X100

Y130

ON
OFF

ON
OFF

(3) Program operation for "OR >=" in ladder representation

If the external output X100 is on or the data register DTO value and K70 are compared
and if DTO > K70, the external output Y130 turns on.

DTO

70

40 /

10/

X100

Y130

ON
OFF

ON
OFF
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B Precautions on use

¢ ST=, ST<>, ST>, ST>=, ST<, ST<=, OR=, OR<>, OR>, OR>=, OR<, and OR<=instructions are initiated
from the bus bar.

¢ AN=, AN<>, AN>, AN>=, AN<, AN<=, OR=, OR<>, OR>, OR>=, OR<, and OR<=instructions can be used
in series.

¢ Since BCD data is assumed to be a negative value during comparison if the highest bit is 1, the
comparison result may become incorrect. In such a case, use the BIN instruction to convert the data into
binary before comparison.

B Flag conditions

Name Explanation

SR7

SR8 On if the specified address using the index modifier exceeds a limit.
(ER)
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High-level Instructions



CMP (Data Compare)

B Ladder diagram
RO

I CMP.US DTO DT1

i S1 S2
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o ] o o o o
B List of operands
Operand Explanation
S Compared data 1 (device address or constant)
S2 Compared data 2 (device address or constant)
Bl Available devices (®: Available)
32-bit
16-bit : Real .
device de:llce Integers |\ imbers/>t1ing Index
Operand 1 modifier
TS|TE|IX| K| U | H|SF|DF| . *2
WX (WY WR|WL|WS|SD DT | LD | UM|WI WO cslcel*3|*a| 5|+ |*7 |8
s1T 0 0|0 @& & 06 0 &6 &6 &6 6 6 o6 o6 o o o o o o
S2 o & 0 &6 &6 6 6 6 &6 6 6 6 &6 6 6 & o o o o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

*4:  Only operation unit: signed integers (SS, SL) can be specified.

*5: Only operation unit: unsigned integers (US, UL) can be specified.

*6:  Only operation unit: integers (US, SS, UL, SL) can be specified.

*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*8: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation

¢ According to the operation unit [i], compare the data stored in the areas respectively headed by [S1] and
[S2].

e The comparison result is output to the system relays SRA to SRC (assessment flags for the comparison
instruction).




B Process details

® Results of comparison flags (SR (system relays)) are as follows, based on relationship between

[S1] and [S2].
Relationship Comparison flags (SR (system relays))
between [S1] SRA SRB SRC
and [S2] = = <
[S1]1<[S2] OFF OFF ON
[S11=1[S2] OFF ON OFF
[S1]>[S2] ON OFF OFF
Example 1) Operation unit: Unsigned 16 bits (US) (SRC(<) ON)
[i]...US
[S1]...DTO [S2]...DT1
Hexadecimal Unsigned decimal | Signed decimal
DTO H 6000 K 24576 K 24576
DT1 H 8500 K 34048 K -31488
Flag operations during execution
SRA(>) SRB( =) SRC( <)
DTO0 < DT1 OFF OFF ON
Example 2) Operation unit: Signed 16 bits (SS) (SRA(>) ON)
[i...SS
[S1]...DTO [S2]...DT1
Hexadecimal Unsigned decimal | Signed decimal
DTO H 6000 K 24576 K 24576
DT1 H 8500 K 34048 K -31488
Flag operations during execution
SRA(>) SRB( =) SRC( <)
DTO > DT1 ON OFF OFF
Example 3) Operation unit: Unsigned 16 bits (US) (SRB(=) ON)
[i]...US
[S1]...DTO [S2]...DT1
Hexadecimal | Unsigned decimal| Signed decimal
DTO H 1234 K 4660 K 4660
DT1 H 1234 K 4660 K 4660
Flag operations during execution
SRA(>) SRB( =) SRC( <)
DTO =DT1 OFF ON OFF
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Example 4) Operation unit: Signed 32 bits (SL) (SRC(<) ON)

[i]...SL
[S1]...10 [S2]...TSO

Hexadecimal Unsigned decimal| Signed decimal
10 H 85000000 K 2231369728 K -2063597568
TS0 H 60000000 K 1610612736 K 1610612736

Flag operations during execution
SRA(>)
OFF

SRB( =)
OFF

SRC(<)
ON

10 <TSO

Example 5) Operation unit: Single-precision, floating-point real number (SF) (SRA(>) ON)
[i]...SF
[S1]...DTO [S2]...LDO
Value (real number decimal)
SF 1.234E + 00
SF -1.234E + 00

DTO0-DT1
LDO-LD1

Flag operations during execution

SRA(>)
ON

SRB(=)
OFF

SRC(<)
OFF

DTO-DT1 > LDO-LD1

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8

(ER) To be set when a non-real number is specified for [S1] or [S2], and the operation unit is a real number (SF).
SRA (>)

SRB (=) Varies depending on the comparison result.

SRC (<)

34



WIN (Band Compare)

B Ladder diagram

RO
I WIN.US DTO DT1 DT2
i S1 S2 S3
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o o o o o
B List of operands
Operand Explanation
S Compared data (device address or constant)
S2 Lower limit (device address or constant)
S3 Upper limit (device address or constant)
Bl Available devices (®: Available)
32-bit
16-bit : Real .
device de:nce Integers |\ imbers>tNY Index
Operand 1 modifier
TS|TE|IX| K| U | H |SF|DF| . *2
WX|WY |WR|WL (WS |SD | DT |LD [UM| WI (WO cslcel*3 |+ |5 || *7 |8
s1T @ @ e |le o &6 6 6 6 6 6 6 6 &6 06 o o o
S2 (AN NN BN [ N BN BN BN NN NN NN NN BN BN NN BN J o
S3 (BN NN BN o &6 6 6 6 6 6 6 6 66 06 o o o

be specified).

Index register (10 to IE)
Only operation unit:
Only operation unit:
Only operation unit:
Only operation unit:
Only operation unit:

Outline of operation

Operation unit: 16-bit integers (SS, US) cannot be specified.
Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

signed integers (SS, SL) can be specified.
unsigned integers (US, UL) can be specified.
integers (US, SS, UL, SL) can be specified.
single-precision, floating-point real numbers (SF) can be specified.
double-precision, floating-point real numbers (DF) can be specified.

¢ According to the operation unit [i], compare [S1] (compared data) with a range delimited with [S2] (lower
limit) and [S3] (upper limit).

e The comparison result is output to the system relays SRA to SRC (assessment flags for the comparison

instruction).




B Process details

@ Results of the flags (SR (system relays)) are as follows, based on relationship between [S1]
and [S2] and [S3].

Relationship Comparison flags (SR (system relays))
between [S1] and SRA SRB SRC
[S2] and [S3] > = <
[S1]<[S2] OFF OFF ON
[S2] = [S1] = [S3] OFF ON OFF
[S1] > [S3] ON OFF OFF
Example 1) Operation unit: Unsigned 16 bits (US) (SRB(=) ON)
[i]...US
[S1]...DTO [S2]...DT1 [S3]...DT2
Hexadecimal |Unsigned decimal| Signed decimal
DTO H 8000 K 32768 K -32767
DT1 H 7000 K 28672 K 28672
DT2 H 9000 K 36864 K -28671
Flag operations during execution
SRA(>) SRB( =) SRC( <)
DT1 <DTO0 <DT2 OFF ON OFF
Example 2) Operation unit: Unsigned 16 bits (SRC(<) ON)
[i...US
[S1]...DTO [S2]...DT1 [S3]...DT2
Hexadecimal |Unsigned decimal| Signed decimal
DTO H 6000 K 24576 K 24576
DT1 H 7000 K 28672 K 28672
DT2 H 9000 K 36864 K -28671
Flag operations during execution
SRA(>) SRB( =) SRC( <)
DTO <DT1 OFF OFF ON
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Example 3) Operation unit: Signed 16 bits (SS) (operation error)

[i]...SS
[S1]...DTO [S2]...DT1[S3]...DT2

DTO
DT1
DT2

Hexadecimal | Unsigned decimal| Signed decimal
H 6000 K 32768 K -32767
H 7000 K 28672 K 28672
H 9000 K 36864 K -28671
Flag operations during execution
SRA(>) SRB( =) SRC( <)
DT1>LD2 OFF OFF OFF

* Operation error because of [S2] > [S3] (Set SR7 (latest error) and SR8 (hold error))

Example 4) Operation unit: Single-precision, floating-point real number (SF) (SRA(>) ON)

[i]...SF
[S1]...DTO [S2]...LDO [S3]...LD2

DTO-DT1
LDO-LD1
LD2-LD3

Value (real number decimal)

SF 8.000E + 02

SF 5.000E + 02

SF 7.000E + 02

Flag operations during execution

SRA(>)

SRB( =)

SRC(<)

DT0-DT1 > LD2-LD3 ON

OFF

OFF

B Precautions during programming

¢ In the case of a direct address and an index modification address, ensure that [S3] = [S2].

B Flag operations

Name Explanation

SRY To be set in the case of out-of-range in indirect access (index modification).

SR8 To be set when [S2] > [S3].

(ER) To be set when a non-real number is specified for [S1], [S2] or [S3], and the operation unit is a real number
(SF).

SRA (>)

SRB(=) Varies depending on the comparison result.

SRC (<)
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MV (Data Transfer)

B Ladder diagram
RO
| MV.US DT2 DT3

i S D
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o o o o o
B List of operands
Operand Explanation
S Source device address or constant
D Destination device address
Bl Available devices (®: Available)
32-bit
16-bit . Real .
device de:llce Integers | imbers/>tring Index
Operand 1 modifier
TS|TE|IX| K| U | H|SF|DF| ,, *2
WX WY |WR|WL WS |SD |DT|LD|UM| WI|WO cslcel*a | |5 |||+
s | oo & 6 0 & &6 6 6 o6 6 6 o o o o o o o
D (BN NN BN o e o e o6 o o o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

*4: Only operation unit: signed integers (SS, SL) can be specified.

*5: Only operation unit: unsigned integers (US, UL) can be specified.

*6:  Only operation unit: integers (US, SS, UL, SL) can be specified.

*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*8: Only operation unit: single-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation

¢ Transfer the operation unit data specified by [i] from the device address or constant specified by [S] to the
device address specified by [D].

[S]— [D]




B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S]...DT2 [D]...DT3

DTO
DT1
DT2
DT3
DT4

H 0011 DTO H 0011
H 2233 DT1 H 2233
H 4455 DT2 H 4455
H 6677 ~ DT3 H 4455
H 8899 DT4 H 8899

Example 2) Operation unit: 32 bits (UL, SL, SF)
[i]...UL,SL,SF
[S]...TS1 [D]...TS4

TSO
TS1
TS2
TS3
TS4

H 11223344 TSO| H 11223344

H 55667788

H CCDDEEFF TS3| H CCDDEEFF

TS1 H 55667788
H 9900AABB \ TS2| H9900AABB

H 12345678 TS4| H 55667788

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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MV/ (Inversion and Transfer)

B Ladder diagram
RO
I MV.US | DT2 DT3

i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o ] [ J o o o
B List of operands
Operand Explanation
S Source device address or constant
D Destination device address
Bl Available devices (®: Available)
32-bit
16-bit . Real .
device de:nce Integers | imbers/>tring Index
Operand 1 modifier
TS|TE|IX| K| U | H|SF|DF| . *2
WX |WY WR|WL|WS|SD DT |LD | UM|WI WO cslcel*s|+a| 5|+ |*7 |+
S (N NN NN BN NN NN NN BN NN NN NN BN BN BN BN BN BN BN ) o
D (BN BN BN [ BN BN J BN BN BN J ®

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3:  Index register (0 to |IE)

*4: Only operation unit: signed integers (SS, SL) can be specified.

*5:  Only operation unit: unsigned integers (US, UL) can be specified.

*6: Only operation unit: integers (US, SS, UL, SL) can be specified.

*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*8: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

H Outline of operation

e Logically invert and transfer the specified operation unit data [i] from the device address or constant
specified by [S] to the device address specified by [D].

/1S] — [D]

BIN [0000i0100i{1101i0010]|
HEX 0 4 D 2

.

BN [111110110010110A1]
HEX F B 2 D
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B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S]...DT2 [D]...DT3

DTO H 0011 DTO H 0011
DT1 H 2233 DT1 H 2233
DT2 H 4455 DT2 H 4455
DT3 H 6677 DT3 H BBAA
DT4 H 8899 DT4 H 8899

Example 2) Operation unit: 32 bits (UL, SL, SF)

[i]...UL,SL,SF
[S]..TS1  [D]...TS4
TSo[ H 11223344 TSO[ H 11223344

TS1 H 55667788 TS1 H 55667788
TS2| H9900AABB \ TS2| H9900AABB

TS3 | H CCDDEEFF TS3| H CCDDEEFF
TS4| H 12345678 TS4| H AA998877

B Flag operations

Name Explanation
SR7
SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)




BKMYV (Block Transfer)

B Ladder diagram

RO
I BKMV.US DT1 DT3 DT12
i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i ® ° ® ® ® °
B List of operands
Operand Explanation
S Starting device address of the source data
S2 End device address of the source data
D Starting device address of the data destination
B Available devices (®: Available)
32-bit
16-bit . Real .
device de:nce Integers | imbers/>t1iNg Index
Operand 1 modifier
*2
WX |WY |WR|WL (WS |SD | DT |LD |UM WIWOTS TE| X KU\ H SF|DF| ""
CS |CE| *3
s1T @ & & & &6 e 6 6 6 6 e o6 o o o
S2 (BN NN BN NN BN BN NN NN NN NN NN NN BN J o
D BN BN BN ) ( BN BN (BN NN BN J o

*1:
*2:

be specified).

*3:

Index register (10 to IE)

Outline of operation

Operation unit: 16-bit integers (SS, US) cannot be specified.
Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot

e Transfer, in a block, the data in the areas specified by [S1] and [S2] to the area starting with [D] onward.

B Process details

Example 1) Operation unit: 16 bits (US, SS)

[i]...US,SS
[S1]...DT1 [S2]...DT3 [D]...DT12
DTO H 0011 DT10 H 0011
DT1 H 2233 \ DT11 H 2233
DT2 H 4455 \DT12 H 2233
DT3 H 6677 \ DT13 H 4455
DT4 H 8899 DT14 H 6677
Example 2) Operation unit: 32 bits (UL, SL, SF)
[i]...UL,SL,SF
[S1]...TS1 [S2]...TS4 [D]...DT10
TSO| H 11223344 DT10-DT11 H 55667788
TS1| H 55667788 DT12-DT13 | H 9900AABB
TS2| H9900AABB — DT14-DT15 | H CCDDEEFF
TS3| H CCDDEEFF — DT16-DT17 H 12345678
TS4| H 12345678 — DT18-DT19 H 24680ACE
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B Precautions during programming

¢ In the case of a direct address and an index modification address, specify the same type of device for [S1]
and [S2]. At the same time, specify [S2] = [S1].

¢ The data are transferred by operation unit, ending with the device containing [S2].

Example 1) Device address of [S2] comes to a higher word (operation unit = 32 bits)
[S1]...DT2 [S2]...DT6 [D]...DT12

DTO-DT1 H 11223344 DT10-DT11 H 11111111
DT2-DT3| H 55667788 — DT12-DT13 | H 55667788
DT4-DT5| H9900AABB | — DT14-DT15 [ H 9900AABB
DT6-DT7 | H CCDDEEFF | — DT16-DT17 | H CCDDEEFF
DT8-DT9| H 12345678 DT18-DT19 | H 55555555

Example 2) Device address of [S2] comes to a lower word (operation unit = 32 bits)
[S1]...DT2 [S2]...DT7 [D]...DT12

DTO-DT1 H 11223344 DT10-DT11 H11111111
DT2-DT3| H 55667788 — DT12-DT13 | H 55667788
DT4-DT5| H9900AABB | — DT14-DT15 [ H 9900AABB
DT6-DT7 | H CCDDEEFF | — DT16-DT17 | H CCDDEEFF
DT8-DT9| H 12345678 DT18-DT19 | H 55555555

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when [S1] > [S2].

(ER) To be set when the destination range is out of the available range.

3-13



COPY (Block Copy)

B Ladder diagram

RO
I COPY.US DT1 DT12 DT14
i S D1 D2
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o ] [ J o o o
B List of operands
Operand Explanation
S Device address or constant of the source data
D1 Starting device address of the destination area
D2 End device address of the destination area
B Available devices (®: Available)
16-bit 32-bit G s Real Strin
device device 9 numbers 9 Index
Operand TS|[TE| IX | K | U [ H | SF|DF modifier
WX |WY |WR|WL WS |SD DT |LD [UM|WI (WO csIcel*3|*a|*5 || *7 | *8
S ( NI B BN I NN NN NN NN NN NN NN BN NN NN BN NN BN NN J { J
D1 BN BN BN ) [ BN BN J o & o o o
D2 (BN BN BN [ BN BN J BN BN BN J o

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).
*3:  Index register (0 to |IE)

*4: Only operation unit:
*5:  Only operation unit:
*6:  Only operation unit:
*7:  Only operation unit:
*8:  Only operation unit:

H Outline of operation

signed integers (SS, SL) can be specified.
unsigned integers (US, UL) can be specified.
integers (US, SS, UL, SL) can be specified.
single-precision, floating-point real numbers (SF) can be specified.
double-precision, floating-point real numbers (DF) can be specified.

¢ The data specified by [S] are copied to the areas [D1] and [D2].




B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S]...DT1 [D1]...DT12 [D2]...DT14

DTO H 0011 DT10 H 0011
DT1 H 2233 DT11 H 2233
DT2 H 4455 DT12 H 2233
DT3 H 6677 DT13 H 2233
DT4 H 8899 DT14 H 2233

Example 2) Operation unit: 32 bits (UL, SL, SF)
[i]...UL,SL,SF
[S]...TS3 [D1]...DT10 [D2]...DT16

TSO| H 11223344 DT10 | H CCDDEEFF
TS1 H 55667788 DT12 [ H CCDDEEFF
TS2| H9900AABB DT14 | H CCDDEEFF
TS3| H CCDDEEFF DT16 | H CCDDEEFF
TS4| H 12345678 DT18 | H 24680ACE

B Precautions during programming

¢ In the case of a direct address and an index modification address, specify the same type of device for [D1]
and [D2]. At the same time, specify [D2] = [D1].

e The data are transferred by operation unit, ending with the device containing [D2].

Example 1) Device address of [D2] comes to a higher word (operation unit = 32 bits)

[S]...DT6 [D1]...DT10 [DZ2]...DT17

DTO-DT1 H 11223344 DT10-DT11 | H CCDDEEFF
DT2-DT3| H 55667788 DT12-DT13 | H CCDDEEFF
DT4-DT5| H9900AABB DT14-DT15 | H CCDDEEFF
DT6-DT7 | H CCDDEEFF DT16-DT17 | H CCDDEEFF
DT8-DT9 | H 12345678 DT18-DT19 [ H 24680ACE

Example 2) Device address of [D2] comes to a lower word (operation unit = 32 bits)

[S]...DT6 [D1]...DT10 [D2]...DT16

DTO-DT1[ H 11223344 DT10-DT11 [ H CCDDEEFF
DT2-DT3| H 55667788 DT12-DT13 | H CCDDEEFF
DT4-DT5| H 9900AABB DT14-DT15 | H CCDDEEFF
DT6-DT7 | H CCDDEEFF DT16-DT17 | H CCDDEEFF
DT8-DT9| H 12345678 DT18-DT19 | H 24680ACE

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when [D1] > [D2].
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RST (Reset)

B Ladder diagram

RO
I RST.US DT1
i D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o ] [ J o ] {
B List of operands
Operand Explanation
D Targets of reset
B Available devices (®: Available)
32-bit
16-bit : Real .
device de:”ce Integers |\ imbers/String Index
Operand 1 modifier
*2
WX |WY |WR|WL (WS |SD | DT |LD |UM| WI |WO TS|TE X1 KU |H SF|DF| ""
CS|CE| *3
D BN NN BN ) EN BN BN J | BN BN BN J [

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot
be specified).

*3:  Index register (0 to IE)

*4:  Only SD60/SD61 is permitted.

Bl Outline of operation
o If the operation unit is 16 bits (US, SS) or 32 bits (UL, SL, SF), the area specified by [D] is reset (cleared to
Zero).

B Process details
Example 1) Operation unit: 16 bits (US, SS)

[i]...US,SS
[D]...DT1

DTO H 0011 DTO H 0011
DT1 H 2233 —— DT1 H 0000
DT2 H 4455 DT2 H 4455
DT3 H 6677 DT3 H 6677
DT4 H 8899 DT4 H 8899

Example 2) Operation unit: 32 bits (UL, SL, SF)

[i]...UL,SL,SF

[D]...TS3

TSO[ H 11223344 TSo[ H 11223344
TS1| H 55667788 TS1| H 55667788
TS2|[ H 9900AABB TS2| H 9900AABB
TS3| H CCDDEEFF | — TS3|_H 00000000
TS4| H 12345678 TS4| H 12345678

* In the case of SF, the value becomes '0.00e+00' when all the 32 bits are '0' ('0's for the sign,
the exponent, and the mantissa)
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B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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BTM (Bit Block Transfer)

B Ladder diagram

RO
I BTMBIT| X1 X8 Y6
i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o
B List of operands
Operand Explanation
S Starting bit address of the source data
S2 End bit address of the source data
D Starting bit address of the data destination
B Available devices (®: Available)
Bit device BNSpeCMCahqnofﬂw 3
Operand word device Index modifier
X|Y|R]|]L|[T|C]|P|E IN | OT DT.b LD.b
S1 o ® o o o 0o o o [ I { J o ®
S2 e &6 o6 o o0 o o { I o o o
D o 0o o0 [ [ o [

Bl Outline of operation

¢ Bit transfer, from the area (bit address) specified by [S1] through the area (bit address) specified by [S2], to
the area specified by [D].
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B Process details

Example 1) Transfer X1 through X8 to Y6 through YD
[S1]..X1 [S2]...X8 [D]...Y6

WX0
8:7
1i1

|

WYO0
bit |F EDCiBA9 8
BIN|0O11i1000

bit ([F ED CiB A
BIN |01 1010

9
0

6 5 4
100

ofw
on
-
~lo

5
0

6 4
1 0

o|w
OIN

ol|l—
oo

7 5
0 0

Example 2) Transfer X1 through X8 to YD through Y14
[S1]...X1  [S2]...X8 [D]...YD

WXO0
bt |[FEDCIBA98i7654:3210
BIN[0110i1001i1100i0011

WY1 WYO0
bit [FEDCIBA98i7654:3210FEDCBA98i7654:3210
BIN |O0OO0OO0i0000i0001:1100(0010:0000i00000000O0

B Precautions during programming

¢ In the case of a direct address and an index modification address, specify the same type of device for [S1]
and [S2]. At the same time, specify [S2] = [S1].

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when [S1] > [S2].

(ER) To be set when the destination range is out of the available range.
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ZRST (Block Clear)

B Ladder diagram

RO
| ZRST .bit Y1 Y8
i D1 D2
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o
B List of operands
Operand Explanation
D1 Starting bit address of the reset data
D2 End bit address of the reset data
Bl Available devices (®: Available)
Bit device Bit specmcathn of the 3
Operand word device Index modifier
X|Y[R|[L|[T|C|P|E]|S|IN|OT| DT.b LD.b SD.b
D1 e o o o o { o ]
D2 o o o o o o [ {

Bl Outline of operation

e Clear to zero (reset) from the area (bit address) specified by [D1] through the area (bit address) specified

by [D2].

¢ This can also be used for a package clearance of processes that are starting up from Process [D1] to

Process [D2] in the stepladder.
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B Process details

Example 1) Reset Y1 through Y8
[D1]...Y1 [D2]...Y8

WYO0
bt |FEDCBA98:76543210
BIN (1111111111 11i1111

|

WYO0
bt |FEDCBA98:7654:3210
BIN{1111i1110i0000i0001

Example 2) Reset YD through Y14
[D1]...YD [D2]...Y14

WY1 WYO0
bit [FEDCIBA98i7654:3210(FEDCIBA98i7654:3210
BN (1111111111111 1111111111111111i1111
WY1 WYO0
bt |FEDCBA98:76543210FEDCIBA928i7654:3210
BIN (111111111111 100000/j000 1:1 11111111111

B Precautions during programming

¢ In the case of a direct address and an index modification address, specify the same type of device for [D1]
and [D2]. At the same time, specify [D2] = [D1].

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when [D1] > [D2].
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DGT (Diqit Data Transfer)

B Ladder diagram
RO
| DGT | WX0 | U1 ut | WYo | U1
S S1 n D D1

B Available operation units (®: Available)
¢ No operation units

B List of operands

Operand Explanation
S Device address or constant of the source data
S1 Transfer starting digit in the source (Data settable range: 0 to 3)
n Digits to be transferred (Data settable range: 1 to 4)
D Device address of the destination data
D1 Transfer starting digit in the destination (Data settable range: 0 to 3)

Bl Available devices (®: Available)

(=i el Integers i String
device device numbers Index
Operand Ts|TE[IX | K |U [ H modifier
WX |WY |/WR|WL |WS|SD|DT | LD |UM| WI (WO cs | cE SF|(DF| ""

S (BN BN BN NN BN NN BN BN BN BN ® o o [ J
s11) @ | @ | @ | @ o & o o o L BN (]
) @@ | @@ o o6 o o o o o [ J

D ( BN BN BN J (BN BN [ ] ®
DI(*1) | @ | @® | @ | @ e o6 o o o ® o [

*1: To be handled as a 16-bit unsigned integer (US), regardless of operation unit.
*2:  Only 16-bit devices, and integer constants can be modified (32-bit devices, real number constants, and character constants cannot
be specified).
Bl Outline of operation
¢ Transfer [n] digits from the [S1]th digit of the area specified by [S], to the [D1] digit of the 16-bit data
specified by [D].

¢ Transfer starts with the Oth digit, 1st digit, 2nd digit, and 3rd digit by every four bits from the lower level.

bt [FEDCBAG9 876543210
Digit3 | Digit2 : Digit1 | Digit0
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B Process details

Example 1) Transfer from Digit 1 to Digit 1
[S]..WX0  [S1]...U1(H1)
[n]...U1(H1)

[D]..WY0 [D1]...U1(H1)

X
bit |[F EDCIBA9 8765 4:i3 21
BIN |[0110i1001i1100:i001
Y
bt [FEDC:BA98:i7654:3 21
BIN |[00O0OO00000i1100i000
Example 2) Shift by one digit and transfer
[S]..WX0 [S1]...U3(H3)
[n]...U1(H1)
[D]...wYO [D1]...UO(HO)
X
bit [FEDCIBA9 8i7 65 4:3 21
BIN |(0110i1001i1100i001
Y
bit [FEDCIBA9 8:7654:3 21
BIN ([0000i00O00:0000i011
Example 3) Transfer multiple digits in parallel
[S]..WX0 [S1]...U2(H2)
[n]...U2(H2)
[D]..WY0 [D1]...U2(H2)
X
bit |[F EDCIBA98i7654:3 21
BIN ([0110i1001i1100:001
Y
bit |[F EDCBA98:7654:i3 21
BIN [0110:i1001:0000i000
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Example 4) Shift and transfer multiple digits
[S]...WX0  [S1]...UO(HO)
[n]...U2(H2)

[D]..WY0  [D1]...U2(H2)

X
bt [FEDCIBA98i7 65 4:3 2 1
BIN |O110i1001i1100i0011
Y
bit |[FEDCBA9 876543210
BIN|1100:0011:0000:0000
Example 5) Transfer four digits
[S]..WX0  [S1]...U0(HO)
[n]...U4(H4)
[D]l..WYO [D1]...U1(H1)
X
bit [FEDC CIBA9 8i7654:3210
BIN|O11010011100i0011
Y
bit [FEDC:BA9 8:7 6543210
BIN|([10011100i0011:0110
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when the operands [S1], [n], and/or [D1] are out of the specified range.
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XCH (Data Exchange)

B Ladder diagram
RO

I XCH.US | DT2 DT3

i D1 D2
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o o o o o
B List of operands
Operand Explanation
D1 Device address of exchanged data 1
D2 Device address of exchanged data 2
B Available devices (®: Available)
32-bit
16-bit : Real .
device de:nce Integers |, imbers/>tring Index
Operand 1 modifier
*:
2
WX |WY |WR|WL (WS |SD |DT|LD |[UM| WI (WO TSITE| X} KU\ H SF|DF| ""
CS|CE| *3
S1 (BN NN BN [ BN BN ) | BN BN BN J o
S2 (AN NN BN ([ N BN J [ BN BN BN o

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2: Only 16-bit devices, and 32-bit devices can be modified (integer constants only,
cannot be specified).

*3:  Index register (0 to IE)

real number constants, and character constants

H Outline of operation

¢ Exchange the data of the device address specified by [D1] and the device address specified by [D2]
according to the operation unit [i].

[D1] < [D2]
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B Process details

Example 1) Operation unit: 16 bits (US, SS)

[i...US,SS

[D1]...DT2  [D2]...DT3

DTO H 0011 DTO H 0011
DT1 H 2233 DT1 H 2233
DT2 H 4455 DT2 H 6677
DT3 H 6677 DT3 H 4455
DT4 H 8899 DT4 H 8899

Example 2) Operation unit: 32 bits (UL, SL, SF)

fil...
[D1]

TSO
TS1
TS2
TS3
TS4

UL,SL,SF

..TS1 [D2]...TS4
H 11223344 Tso[ H 11223344
H 55667788 TS1[ H 12345678
H 9900AABB TS2| H 9900AABB
H CCDDEEFF TS3| H CCDDEEFF
H 12345678 TS4| H 55667788

B Precautions during programming
¢ Ensure that the ranges of the exchanged data do not overlap.

B Flag operations
Name Explanation
SR7
SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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SWAP (Exchange of Higher Bytes and Lower

Bytes)

B Ladder diagram

RO
| SWAP.US| DT2 | DT4
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ [
B List of operands
Operand Explanation
S Device address of the source where higher bytes and lower bytes should be exchanged
D Device address of destination of the exchanged data
Bl Available devices (®: Available)
16-bit 32-bit Inteaers Real Strin
device device g numbers 9 Index
Operand TsITEl X | KU H modifier
WX|WY |WR|WL (WS |SD | DT |LD |[UM| WI (WO cs | ce SF|DF| "" *1
S ® ©6 6 &6 6 6 &6 &6 & o o o
D o o o o [ BN BN ) o o

*1:
specified)

Bl Outline of operation

Only 16-bit devices can be modified (32-bit devices, integer constants, real number constants, and character constants cannot be

¢ Exchange higher bytes and lower bytes of the device address specified by [S], and transfer the resulting
data to the device address specified by [D].

B Process details

Example) Operation unit: 16 bits (US, SS)

[i]...US,SS

[S]...DT2 [D]...DT4

DTO H 0011 DTO H 0011
DT1 H 2233 DT1 H 2233
DT2 H 4455 DT2 H 4455
DT3 H 6677 \ DT3 H 6677
DT4 H 8899 DT4 H 5544

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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PUSHIX (Index Register Backup)

B Ladder diagram

RO
I PUSHIX.UL| DTO
i D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o
B List of operands
Operand Explanation
D Start of device address of the backup destination
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TsITEl X | KTU T H modifier
WX |WY |WR|WL WS |SD DT |LD [UM| WI (WO SF|DF| "" *1
CS|CE| *2
D [ BN NN BN J | BN { J

*1:

be specified).

*2:

Index register (10 to IE)

Outline of operation

e Back up 15 data (30 words) of the index register value, starting with [D].
(10 to IE) — ([D] to [D] + 29)
¢ The index register value at source does not change.

e The "PUSHIX" instruction is used to back up the index register content before switching from the main
program to the sub program, in the case where index registers are used in sub routine or other sub
programs.

¢ Please use this in combination with the "POPIX" (Index Register Recovery) instruction.

B Process details

Example) Specify DTO for the 1st operand [D]

Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot

Before backup After backup
10 H 00112233 DTO H 00000000 H 00112233
11 H 44556677 DT2 H 00000000 H 44556677
12 H 8899AABB DT4 H 00000000 H 8899AABB
ic [ HCCDDEEFF | B3%KUP pro4 [ H00000000 | H CCDDEEFF
ID H 12345678 DT26 H 00000000 H 12345678
IE H 90ABCDEF DT28 H 00000000 H 90ABCDEF
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when the backup destination range is out of the available range.

3-28




POPIX (Index Register Recovery)
B Ladder diagram
RO
I POPIX.UL | DTO

i S
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o
B List of operands
Operand Explanation
S Start of device address of the recovery source
Bl Available devices (®: Available)
Lol SbHeli Integers el String| |ndex
device device numbers =7
Operand TsITEl X | KU H modifier
WX |WY WR|WL (WS |SD DT (LD |UM| WI WO SF|DF| "" *1
CS|CE| *2
S (AN NN BN ( BN o

*1:  Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot
be specified).
*2: Index register (10 to IE)

Bl Outline of operation
e Recover 15 data (30 words) for the index register value, starting with [S].

*([S]to [S] +29) — (IO to IE)

o The "POPIX" instruction is used to recover the content that has been backed up using the "PUSHIX" (Index
Register Backup) instruction, before switching from the sub program to the main program, in the case
where index registers are used in sub routine or other sub programs.

e Please use this in combination with the "PUSHIX" (Index Register Backup) instruction.

B Process details

Example) Specify DTO for the 1st operand [S]

Before recovery After recovery
DTO H 00112233 10 H 00000000 H 00112233
DT2 H 44556677 11 H 00000000 H 44556677

DT4 H 8899AABB 12 H 00000000 H 8899AABB

)

Recovery IC.)

DT24 | H CCDDEEFF H 00000000 H CCDDEEFF
DT26 H 12345678 ID H 00000000 H 12345678
DT28 H 90ABCDEF IE H 00000000 H 90ABCDEF

B Flag operations

Name Explanation

0 be set in the case of out-of-range in indirect access (index modification).
SR7 To be set in th f out-of in indirect ind dificati
SR8
(ER) To be set when the recovery source range is out of the available range.
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ADD (Addition)

B Ladder diagram
RO
I ADD.US DT1 DT2 DT4
i S1 S2 D

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ L o o o o
B List of operands
Operand Explanation
S1 Calculation target data 1 (device address or constant)
S2 Calculation target data 2 (device address or constant)
D Calculation result data (device address)

B Available devices (®: Available)

. 32-bit
J:\-’?(:L device [TEERE nulr?r?t?tlers AT Index
Operand *1 modifier
Ts|TE[ X [K [U[H|[sF[DF| ,, | *2
WX|WY|WR|WL|WS | SD DT | LD |UM|WI(WO| o | |z | g | =5 | =6 | o7 | =5

S1 o ®© 06 6 6 6 6 6 6 &6 &6 06 &6 & o o & o o o
S2 [ BN NN BN BN BN BN BN BN BN NN BN NN BN BN BN NN BN NN o
D { N BN BN ) ® o o e e o o o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

*4: Only operation unit: signed integers (SS, SL) can be specified.

*5:  Only operation unit: unsigned integers (US, UL) can be specified.

*6:  Only operation unit: integers (US, SS, UL, SL) can be specified.

*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*8: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation
¢ Add the values [S1] and [S2] according to the operation unit [i].
¢ The calculation result is stored in the address starting with [D].
[S1] +[S2] — [D]
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B Process details

Example 1) Operation unit: 16 bits (US, SS)

[i]...US,SS
[S1]...DT1 [S2]...DT2 [D]...DT4
DTO|[ K100 DTO K100
DT1 K110 DT1 K110
DT2 K120 DT2 K120
DT3| K130 DT3 K130
DT4| K140 DT4 K230
Example 2) Operation unit: 32 bits (UL, SL, SF)
[i]...UL,SL,SF
[S1]...TS1 [S2]...TS3  [D]...TSO
TS0 K500 TSO0| K3000
TS1| K1000 TS1| K1000
TS2| K1500 TS2| K1500
TS3| K2000 TS3| K2000
TS4| K2500 TS4| K2500
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when a non-real number is specified for [S1] or [S2], and the operation unit is a real number (SF).
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SUB (Subtraction)

B Ladder diagram
RO
| SUBUS| DT2 | DT1 | DT4

Bl Available devices (®: Available)

Operation unit bit us SS UL SL SF DF

B List of operands

Operand Explanation
S1 Calculation target data 1 (device address or constant)
S2 Calculation target data 2 (device address or constant)
D Calculation result data (device address)

B Available devices (®: Available)

. 32-bit
c;lg\;?t;:a device lHizgE nuﬁ'le;;rs Sl Index
Operand *1 modifier
Ts|TE[IX | K [U [ H [SF[DF| .., | *2
WX|WY|WR|WL|WS |SD DT | LD |UM|WIWO| 0| = |z | g | 5 | =g | o | =

S1 o O 06 6 6 6 06 6 6 &6 &6 06 6 & &6 o o o o o
S2 o ®© 06 6 6 6 06 6 &6 &6 &6 06 6 & o o o o o o
D e e o o o e o o e o o o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

*4: Only operation unit: signed integers (SS, SL) can be specified.

*5:  Only operation unit: unsigned integers (US, UL) can be specified.

*6:  Only operation unit: integers (US, SS, UL, SL) can be specified.

*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*8: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation
e Subtract the value [S2] from [S1] according to the operation unit [i].
¢ The calculation result is stored in the address starting with [D].
[S1] - [S2] - [D]
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B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
...DT2 [S2]...DT1 [D]...DT4

[S1]

DTO
DT1
DT2
DT3
DT4

K100

K110

K120

K130

K140

DTO| K100
DT1| K110
DT2| K120
DT3| K130
DT4| K10

Example 2) Operation unit: 32 bits (UL, SL, SF)

[i]...UL,SL,SF
[S1]...TS3 [S2]...TS1 [D]...TSO
TSO0| K500 TS0| K 1000
TS1| K 1000 TS1| K 1000
TS2| K 1500 TS2| K 1500
TS3| K 2000 TS3| K 2000
TS4| K 2500 TS4| K2500
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when a non-real number is specified for [S1] or [S2], and the operation unit is a real number (SF).
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MUL (Multiplication)

B Ladder diagram
RO
I MUL.US DT1 DT2 DT4
i S1 S2 D

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ L o o o o
B List of operands
Operand Explanation
S1 Calculation target data 1 (device address or constant)
S2 Calculation target data 2 (device address or constant)
D Calculation result data (device address)

B Available devices (®: Available)

. 32-bit
JS&?&L device lHizgE nuﬁ'le;;rs Sl Index
Operand *1 modifier
Ts|TE[IX | K [U [ H [SF[DF| .., | *2
WX|WY|WR|WL|WS |SD DT | LD |UM|WIWO| 0| = |z | g | 5 | =g | o | =

S1 o O 06 6 6 6 06 6 6 &6 &6 06 6 & &6 o o o o o
S2 o ®© 06 6 6 6 06 6 &6 &6 &6 06 6 & o o o o o o
D e e o o o e o o e o o o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

*4: Only operation unit: signed integers (SS, SL) can be specified.

*5: Only operation unit: unsigned integers (US, UL) can be specified.

*6:  Only operation unit: integers (US, SS, UL, SL) can be specified.

*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*8: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation
¢ Multiply the values [S1] and [S2] according to the operation unit [i].
¢ The calculation result is stored in the address starting with [D].
[S1] x [S2] — ([D], [D]+1)
¢ The size of [D] should be twice the operation unit in the case of integer.
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B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
...DT1 [S2]...DT2 [D]...DT3

[S1]

DTO
DT1
DT2
DT3
DT4

K100

K110

K120

K130

K140

DTO| K100
DT1| K110
DT2| K120
DT3

DT4 K 13200

Example 2) Operation unit: 32 bits (UL, SL, SF)

[i]...
[S1]

TSO
TS1
TS2
TS3
TS4

UL,SL,SF

...TS2 [82]...TS3 [D]...TSO

K500

K 1000

K 1500

K 2000

K 2500

TSO
TS1 K 3000000,
TS2| K 1500
TS3 | K2000
TS4| K 2500

B Precautions during programming

e The area where the calculation result should be stored has twice the size of the operation unit. Allocate the
memory area so that other areas will not be overwritten.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8

(ER) To be set when a non-real number is specified for [S1] or [S2], and the operation unit is a real number (SF).
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DIV (Division)

B Ladder diagram

RO
I DIV.US DT2 DT1 DT3
[ S1 S2 D

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ L o o o o
H List of operands
Operand | Explanation
S1 Calculation target data 1 (device address or constant)
S2 Calculation target data 2 (device address or constant)
D Calculation result data (device address)

B Available devices (®: Available)

32-bit
16-bit . Real .
. device
device . Integers |\ mbers/String Index
Operand 1 modifier
TS|TE|IX| K| U | H |SF|DF *2
WX |WY |WR|WL (WS |SD | DT |LD |UM| WI WO "
CS|CE|*3 |*4|*5 | *6 | *7 | *8

s1T @@ & & & &6 e 6 6 6 6 6 6 6 6 6 o6 o o o o

S2 ( 2 BN BN NN NN BN NN NN NN NN BN NN NN NN NN BN NN NN J o

D o o o o ( BN BN (BN NN BN J o
*1: Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).
*3: Index register (10 to IE)
*4:  Only operation unit: signed integers (SS, SL) can be specified.
*5:  Only operation unit: unsigned integers (US, UL) can be specified.
*6:  Only operation unit: integers (US, SS, UL, SL) can be specified.
*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
*8: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.
Bl Outline of operation

¢ Divide the value [S1] with [S2] according to the operation unit [i].

¢ The calculation result is stored in the address starting with [D].
[S1]/[S2] — Quotient ([D])
¢ The residue is not output. If the residue is required, use the DIVMOD instruction.
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B Process details

Example 1) Operation unit: 16 bits (US, SS)

[il...
[S1]

DTO
DT1
DT2
DT3
DT4

Example 2) Operation unit: 32 bits (UL, SL, SF)

fil...
[S1]

TSO
TS1
TS2
TS3
TS4

* Setting of a residue is not necessary for a real number.

US,SS
..DT2 [S2]..DT1 [D]...DT3
K1 pTO [ K1
K9 DT1 | K9
K 25 1 DT2| K25
K 49 DT3[ K2
K 81 DT4 | K81

(Quotient)

(Quotient)

UL,SL,SF

...TS3 [S2]...TS1 [D]...TS10
K1 TS10 K5
K9 TS11 K4
K25 TS12 KO0
K49 TS13 KO
K81 TS14 KO0

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8 To be set when a non-real number is specified for [S1] or [S2], and the operation unit is a real number (SF).
(ER) To be set when '0'" is specified for [S2].
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DIVMOD (Division)

B Ladder diagram
RO

I DIVMOD.US| DT2 DT1 DT3
i S1 S2 D

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ [ [ J o
B List of operands
Operand | Explanation
S1 Calculation target data 1 (device address or constant)
S2 Calculation target data 2 (device address or constant)
D Calculation result data (device address)

B Available devices (®: Available)

. 32-bit
;:\;?t;te de:lice SUEHEE nulf:l?;rs Silie Index
Operand 1 modifier
TS|TE|IX| K| U | H|SF|DF| . *2
WX|WY |WR WL |WS|SD | DT LD |UM|WIIWO| (| c| s s5] g

S1 (N NN NN BN NN NN NN NN BN NN BN BN BN BN BN BN o
S2 ® &6 6 &6 &6 6 6 6 6 6 6 6 6 6 0o o o o
D (BN NN BN ) [ BN BN J BN BN BN J o

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (0 to IE)

*4: Only operation unit: signed integers (SS, SL) can be specified.

*5:  Only operation unit: unsigned integers (US, UL) can be specified.

*6:  Only operation unit: integers (US, SS, UL, SL) can be specified.

Bl Outline of operation
¢ Divide the value [S1] with [S2] according to the operation unit [i].
¢ The calculation result is stored in the address starting with [D].
[S1]/[S2] — Quotient ([D]), Residue ([D]+1)
¢ In the case of integer, the residue should be specified as [D+1].
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B Process details

Example 1) Operation unit: 16 bits (US, SS)

fil...
[S1]

DTO
DT1
DT2
DT3
DT4

US,SS
...DT2 [S2]...DT1 [D]...DT3
K1 DTO K1
K9 DT1 K9
K 25 DT2 K 25
K49 DT3 K2 (Quotient)
K 81 DT4 K7 (Residue)

Example 2) Operation unit: 32 bits (UL, SL, SF)

[i]...UL,SL,SF

[S1]...TS3 [S2]...TS1 [D]...TS10

TSO K1 TS10 K5 (Quotient)
TS1 K9 TS11 K4 (Residue)
TS2 K 25 TS12 KO0

TS3| K49 TS13 KO0

TS4| K81 TS14 KO0

* Setting of a residue is not necessary for a real number.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8 To be set when a non-real number is specified for [S1] or [S2], and the operation unit is a real number (SF).
(ER) To be set when '0' is specified for [S2].
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INC (Increment)
B Ladder diagram

RO
I INC.US | DT
i D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o ] o o o {
B List of operands
Operand | Explanation
D Calculation result data (device address)
Bl Available devices (®: Available)
32-bit
16-bit . Real | .
device de:”ce Integers |\ imbers/>tring Index
Operand 1 modifier
*2
WX |WY |WR|WL (WS |SD | DT |LD |UM WIWOTs TE|XT KU |H SF|DF| ""
CS|CE| *3
D (BN BN BN ( BN BN BN BN BN J [

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot
be specified).

*3: Index register (0 to IE)

Bl Outline of operation

¢ Add 1 to the value of [D] according to the operation unit [i].

¢ The calculation result is stored in the address starting with [D].
[DI+1—1[D]
B Process details

Example 1) Operation unit: 16 bits (US, SS)

[i]...US,SS

[D]...DT1

DTO| K100 DTO| K100

DT1| K110 — DT1| K111

DT2| K120 DT2| K120

DT3| K130 DT3| K130
Example 2) Operation unit: 32 bits (UL, SL, SF)

[il...UL,SL,SF

[D]...TS1

TS0| K500 TS0| K500

TS1| K1000 | — TS1| K1001

TS2| K 1500 TS2| K 1500

TS3| K2000 TS3| K 2000

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8

(ER) To be set when a non-real number is specified for [D], and the operation unit is a real number (SF).
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DEC (Decrement)

B Ladder diagram

RO
I DEC.US| DT
i D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o o o o o
B List of operands
Operand Explanation
D Calculation target data (device address)
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TsITElX | KU T H modifier
WX|WY |WR|WL (WS |SD | DT |LD |UM| WI |WO cs | ce SF|DF| "" *1
D o o o o ([ N BN J (BN BN BN o

*1:
*2:

*3:

Operation unit: 16-bit integers (SS, US) cannot be specified.
Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot

be specified).

Index register (10 to IE)

Outline of operation
e Subtract 1 from the value of [D] according to the operation unit [i].

e The calculation result is stored in the address starting with [D].
[D]-1—[D]

B Process details

Example 1) Operation unit: 16 bits (US, SS)

[i]...US,SS
[D]...DT1
DTO[ K100 DTO| K100
DT1 K110 — DT1| K109
DT2| K120 DT2| K120
DT3| K130 DT3| K130
Example 2) Operation unit: 32 bits (UL, SL, SF)
[i]...UL,SL,SF
[D]...TS1
TSO0| K500 TS0| K500
TS1| K1000 [ — TS1 K 999
TS2| K 1500 TS2| K 1500
TS3| K2000 TS3| K 2000
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when a non-real number is specified for [D], and the operation unit is a real number (SF).
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BCDADD (BCD Data Addition)

B Ladder diagram

RO
}— BCDADD.US

DT1 DT2 DT4
i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] o

B List of operands

Operand Explanation

S1 Calculation target data 1 (device address or constant) (settable data: HO to H9 for each digit)

S2 Calculation target data 2 (device address or constant) (settable data: HO to H9 for each digit)

D Calculation result data (device address)
B Available devices (®: Available)

32-bit
16-bit . Real .
device de:nce Integers | imbers/>t1ing Index
Operand 1 modifier
*2
WX |WY |WR|WL WS |SD | DT |LD |UM WIWOTS TE| X KU\ H SF |DF| ""
CS|CE| *3

s1 | ®© o &0 & & &6 &6 o6 6 o o o o o

S2 (BN NN BN NN BN BN BN NN NN NN NN NN BN J o o

D e o o o ( BN BN (BN NN BN J o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot

be specified)

*3: Index register (10 to IE)

Bl Outline of operation

¢ Add the BCD data for [S1] and [S2] according to the operation unit [i].

¢ The calculation result is stored in the address starting with [D].
[S1]+[S2] — [D]
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B Process details

Example 1) Operation unit: 16 bits (US)

[i]...US
[S1]...DT1 [S2]...DT2 [D]...DT4

DTO H 0500 DTO H 0500
DT1 H 0510 DT1 H 0510
DT2 H 0520 DT2 H 0520
DT3 H 0530 DT3 H 0530
DT4 H 0540 DT4 H 1030

Example 2) Operation unit: 32 bits (UL)

[i]...UL
[D1]...TS2 [D2]...TS3 [D]...TSO

TS0 [ H 00005000 TS0 [ _H 00012500
TS1| H 00005500 TS1| H 00005500
TS2| H 00006000 TS2|[ H 00006000
TS3|  H 00006500 TS3| H 00006500
TS4[ H 00007000 TS4[  H 00007000

Example 3) Operation unit: 16 bits (US)

[i]...Us
[S1]...DT1 [S2]...DT4 [D]...DT3

DTO H 5000 DTO H 5000
DT1 H 6000 DT1 H 6000
DT2 H 7000 DT2 H 7000
DT3 H 8000 DT3 H 5000
DT4 H 9000 DT4 H 9000

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8

(ER) To be set when data other than BCD are specified for the targeted data [S1] or [S2].
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BCDSUB (BCD Data Subtraction)

B Ladder diagram

i

BCDSUB.US DT1 DT2 DT4
i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ [ [

B List of operands

Operand Explanation

S1 Calculation target data 1 (device address or constant) (settable data: HO to H9 for each digit)

S2 Calculation target data 2 (device address or constant) (settable data: HO to H9 for each digit)

D Calculation result data (device address)
Bl Available devices (®: Available)

32-bit
16-bit . Real .
device de:llce Integers |\ imbers/>t1ing Index
Operand 1 modifier
*:
2
WX (WY WR|WL|WS|SD DT |LD | UM|WI WO TSITE/IX] KU \H SF |DF| ""
CS|CE | *3

s1T @@ & & & &6 e 6 6 6 6 o6 o o o o [

S2 o &6 &6 &6 6 6 &6 6 6 &6 6 o o o o o

D (BN BN BN ( BN BN BN BN BN J [

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot

be specified).
*3: Index register (0 to IE)

Bl Outline of operation

e Subtract the BCD data for [S1] from [S2] according to the operation unit [i].
¢ The calculation result is stored in the address starting with [D].
[S1]-[S2] — [D]
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B Process details

Example
[i]..
[S1]

DTO
DT1
DT2
DT3
DT4

Example
[i]...
[D1]

TS0
TS1
TS2
TS3
TS4

Example
[i]..
[S1]

DTO
DT1
DT2
DT3
DT4

1) Operation unit: 16 bits (US)

.Us

...DT1 [S2]...DT2 [D]...DT4
H 0540 DTO H 0540
H 0530 DT1 H 0530
H 0520 DT2 H 0520
H 0510 DT3 H 0510
H 0500 DT4 H 0010

2) Operation unit: 32 bits (UL)
UL

...TS2 [D2]...TS3 [D]...TSO
H 00020000 TSO| H 00000500
H 00019500 TS1 H 00019500
H 00019000 TS2| H 00019000
H 00018500 TS3| H 00018500
H 00018000 TS4| H 00018000
3) Operation unit: 16 bits (US)
.Us
...DT1 [S2]...DT4 [D]...DT3
H 1000 DTO H 1000
H 2000 DT1 H 2000
H 3000 DT2 H 3000
H 4000 DT3 H 7000
H 5000 DT4 H 5000

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8

(ER) To be set when data other than BCD are specified for the targeted data [S1] or [S2].
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BCDMUL (BCD Data Multiplication)

B Ladder diagram

RO
}— BCDMUL.US

DT1 DT2 DT3
i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] o

B List of operands

Operand Explanation

S1 Calculation target data 1 (device address or constant) (settable data: HO to H9 for each digit)

S2 Calculation target data 2 (device address or constant) (settable data: HO to H9 for each digit)

D Calculation result data (device address)
B Available devices (®: Available)

32-bit
16-bit . Real .
device de:nce Integers | imbers/>t1ing Index
Operand 1 modifier
*2
WX |WY |WR|WL WS |SD | DT |LD |UM WIWOTS TE| X KU\ H SF |DF| ""
CS|CE| *3

s1 | ®© o &0 & & &6 &6 o6 6 o o o o o

S2 (BN NN BN NN BN BN BN NN NN NN NN NN BN J o o

D e o o o ( BN BN (BN NN BN J o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot

be specified)

*3: Index register (10 to IE)

Bl Outline of operation
¢ Multiply the BCD data for [S1] and [S2] according to the operation unit [i].
¢ The calculation result is stored in the address starting with [D].

[S1] % [S2] — ([D], [D]+1)
¢ The output of calculation result for [D] should be twice the operation unit.
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B Proc

Example
[i]..
[S1]

DTO
DT1
DT2
DT3
DT4

Example

fi]..
[S1]

TSO
TS1
TS2
TS3
TS4

B Prec

¢ When data around the end of the operation device is specified for [D], the memory for the subsequent

ess details

1) Operation unit: 16 bits (US)
.Us
...DT1 [S2]...DT2 [D]...DT3
H 0500 DTO H 0500
H 0510 DT1 H 0510
H 0520 DT2 H 0520
H 0530 DT3
H 0540 DT4 H 00265200
2) Operation unit: 32 bits (UL)
.UL
...TS2 [S2]...TS3 [D]...TSO
H 00005000 TSO
H 00005500 TS1 H 0000000039000000
H 00006000 TS2 H 00006000
H 00006500 TS3 H 00006500
H 00007000 TS4 H 00007000

autions during programming

device may be damaged over an area twice the size of the operation unit.

B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when data other than BCD are specified for the targeted data [S1] or [S2].
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BCDDIV (BCD Data Division)

B Ladder diagram
RO

| BCDDIV.US DT1 DT2 DT3
i S1 S2 D

B Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF

B List of operands

Operand Explanation
S Calculation target data 1 (device address or constant) (settable data: HO to H9 for each digit)
S2 Calculation target data 2 (device address or constant) (settable data: HO to H9 for each digit)
D Calculation result data (device address)

B Available devices (®: Available)

32-bit
16-bit . Real .
device de:nce Integers | imbers/>t1iNg Index
Operand 1 modifier
*2
WX | WY |WR|(WL (WS |SD | DT |LD|UM| WI |WO TSITE| X} KU\ H SF|DF| ""
CS|CE| *3
S1 o &6 6 6 6 6 6 6 6 6 6 & o o o o
S2 o &6 6 6 6 6 6 6 6 6 6 & o o o o
D BN NN BN ) [ BN BN J o & o o o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot

be specified).
*3: Index register (10 to IE)
Bl Outline of operation
¢ Divide [S1] with the BCD data for [S2] according to the operation unit [i].
¢ The calculation result is stored in the address starting with [D].
[S1]/[S2] — Quotient ([D]), Residue ([D]+1)
¢ The residue is stored in ([D]+1).
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B Proc

ess details

Example 1) Operation unit: 16 bits (US)

[i]...US
[S1]...DT1 [S2]...DT2 [D]...DT3
DTO H 0064 DTO H 0064
DT1 H 0049 DT1 H 0049
DT2 H 0025 DT2 H 0025
DT3 H 0009 DT3 H 0001
DT4 H 0001 DT4 H 0024
Example 2) Operation unit: 32 bits (UL)
[i]...UL
[S1]...TS2 [S2]...TS3 [D]...TSO
TS0 H 11111100 TSO| H 00033333
TS1 H 22222200 TS1 H 00000300
TS2 H 33333300 TS2| H 33333300
TS3 H 00001000 TS3 H 00001000
TS4 H 44444400 TS4| H 44444400
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when '0' is specified for [S2].
(ER) To be set when data other than BCD are specified for the targeted data [S1] or [S2].
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BCDINC (BCD Data Increment)

B Ladder diagram
RO
I BCDINC.US | DTO

i D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] o
B List of operands
Operand Explanation
D Calculation target data (device address)
Bl Available devices (®: Available)
32-bit
16-bit : Real .
device de:”ce Integers |\ imbers/String Index
Operand 1 modifier
*:
2
WX |WY |WR|WL (WS |SD | DT |LD |[UM| WI (WO TSITE| X} KU ) H SF |DF| ""
CS|CE| *3
D (BN BN BN ( BN BN (BN NN BN J [

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot
be specified).

*3:  Index register (0 to IE)

Bl Outline of operation
¢ Add 1 to the BCD data of [D] according to the operation unit [i].

¢ The calculation result is stored in the address starting with [D].
D] +1—[D]

B Process details

Example 1) Operation unit: 16 bits (US)

fil...US

[D]...DTO

DTO H 0100 — DT0 H 0101
DT1 H 0200 DT1 H 0200
DT2 H 0300 DT2 H 0300
DT3 H 0400 DT3 H 0400
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Example 2) Operation unit: 32 bits (UL)

fi]...UL
[D]...TS1

TSO[ H 01000000 TSO[ H 01000000

TS1| H01999999 | — TS1| H 02000000

TS2|  H 03000000 TS2|  H 03000000

TS3|  H 04000000 TS3|[_ H 04000000

Example 3) Operation unit: 16 bits (US)

fi]...US
[D]...DTO

DTO H 9999 — DT0 H 0000

DT1 H 0200 DT1 H 0200

DT2 H 0300 DT2 H 0300

DT3 H 0400 DT3 H 0400

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when data other than BCD are specified for the targeted data [D].
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BCDDEC (BCD Data Decrement)

B Ladder diagram
RO
I BCDDEC.US | DTO
i D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ [ ]
B List of operands
Operand Explanation
D Calculation target data (device address)
Bl Available devices (®: Available)
32-bit
16-bit . Real .
device de:”ce Integers | imbers/>tring Index
Operand 1 modifier
*2
WX |WY |WR|WL (WS |SD | DT |LD |UM| WI |WO TS|TE | IX] KU |H SF|DF| ""
CS|CE| *3
D (BN BN BN L NN BN ( BN NN BN ) [

*1:
*2:

be specified).

*3:

Index register (10 to IE)

Outline of operation
e Subtract 1 from the BCD data of [D] according to the operation unit [i].

Operation unit: 16-bit integers (SS, US) cannot be specified.
Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot

¢ The calculation result is stored in the area starting with [D].
[D]-1—[D]

B Process

details

Example 1) Operation unit: 16 bits (US)

[il...US
[D]...DTO

DTO H 0100
DT1 H 0200
DT2 H 0300
DT3 H 0400

— DTO H 0099
DT1 H 0200
DT2 H 0300
DT3 H 0400
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Example 2) Operation unit: 32 bits (UL)

fi]...UL
[D]...TS1

TSO[ H 01000000 TSO[ H 01000000
TS1| H02000000 | — TS1| H 01999999
TS2|  H 03000000 TS2|  H 03000000
TS3|  H 04000000 TS3|[  H 04000000

Example 3) Operation unit: 16 bits (US)

[i]...US
[D]...DTO

DTO H 0000 — DT0 H 9999
DT1 H 0200 DT1 H 0200
DT2 H 0300 DT2 H 0300
DT3 H 0400 DT3 H 0400

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when data other than BCD are specified for the targeted data [D].
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AND (Logical Conjunction)
B Ladder diagram
RO
I AND.US DT1 DT2 DT4
i S1 S2 D

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ L o o
B List of operands
Operand Explanation
S1 Calculation target data 1 (device address or constant)
S2 Calculation target data 2 (device address or constant)
D Calculation result data (device address)

B Available devices (®: Available)

. 32-bit
c;:\;?c:te de:/ice IR nulr?r?t?tlars AT Index
Operand 1 modifier
TS|TE[IX | K [U [ H a2
WX|WY |WR|WL|WS| SD | DT LD |UM|WI \WO| 0| .= | 2 | g | v | =g | SF | OF
S1 o & 6 &6 6 6 6 6 06 &6 &6 6 6 & 0o o o o
S2 (N BN NN BN NN BN NN BN NN BN BN NN BN BN NN BN ) o
D o e o o o o o [ BN NN NN ) o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

*4: Only operation unit: signed integers (SS, SL) can be specified.

*5: Only operation unit: unsigned integers (US, UL) can be specified.

*6:  Only operation unit: integers (US, SS, UL, SL) can be specified.

Bl Outline of operation
¢ Calculate the logical conjunction for [S1] and [S2] according to the operation unit [i].
¢ The calculation result is stored in the area starting with [D].

[S1] A [S2] — [D]
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B Process details

B Logical conjunction (AND)

[S1] bit [S2] bit Logical conjunction
0 0 0
0 1 0
1 0 0
1 1 1

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S1]...DT1 [S2]...DT2 [D]...DT4

DTO
DT1
DT2
DT3
DT4

H 1234 DTO H 1234
H FF00 DT1 H FF0O0
H 5678 DT2 H 5678
H O0FF DT3 H O0FF
H 90AB DT4 H 5600

Example 2) Operation unit: 32 bits (UL, SL)
[i]...UL,SL
[S1]...TS1 [S2]...TS3 [D]...TSO

TSO
TS1
TS2
TS3
TS4

H 12345678 TSO| H AOAO0AO0A0
H FOFOFOFO0 TS1| HFOFOFOFO
H OFOFOFOF TS2| HOFOFOFOF
H AAAAAAAA TS3 [ HAAAAAAAA
H 5AA5A55A TS4| H5AA5A55A

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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OR (Logical Disjunction)

B Ladder diagram

RO
I OR.US DT1 DT2 DT4
i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ L o o
B List of operands
Operand Explanation
S1 Calculation target data 1 (device address or constant)
S2 Calculation target data 2 (device address or constant)
D Calculation result data (device address)
B Available devices (®: Available)
32-bit
16-bit . Real .
device
device - Integers |\ imbers/String Index
Operand 1 modifier
TS|TE|{IX| K| U | H *2
WX |WY |WR|WL (WS |SD | DT LD |UM| WI WO SF|DF| ""
CS|CE|*3 |*4 | *5 | *6
s1 | |0 & 0 6 6 &6 &6 6 6 o6 o6 o o o o o
S2 O &6 &6 &6 6 6 6 6 6 6 6 &6 o o o o o o
D e o o o ( BN BN (BN NN BN J o
*1: Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).
*3: Index register (10 to IE)
*4: Only operation unit: signed integers (SS, SL) can be specified.
*5: Only operation unit: unsigned integers (US, UL) can be specified.
*6:  Only operation unit: integers (US, SS, UL, SL) can be specified.
Bl Outline of operation

¢ Calculate the logical disjunction for [S1] and [S2] according to the operation unit [i].

¢ The calculation result is stored in the area starting with [D].

[S1] v [S2] — [D]
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B Process details

H OR

[S1] bit [S2] bit OR
0 0 0
0 1 1
1 0 1
1 1 1

Example 1) Operation unit: 16 bits (US, SS)

[i]...US,SS
[S1]...DT1 [S2]...DT2 [D]...DT4
DTO H 1234 DTO H 1234
DT1 H FF00 DT1 H FFOO0
DT2 H 5678 DT2 H 5678
DT3 H 00FF DT3 H OOFF
DT4 H 90AB DT4 H FF78
Example 2) Operation unit: 32 bits (UL, SL)
[i]...UL,SL
[S1]...TS1 [S2]...TS3 [D]...TSO
TS0 H 12345678 TS0| HFAFAFAFA
TS1 H FOFOFOFO TS1 H FOFOFOFO
TS2| HOFOFOFOF TS2| HOFOFOFOF
TS3| HAAAAAAAA TS3| HAAAAAAAA
TS4| HS5AA5A55A TS4| HS5AA5A55A
B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).

(ER)
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XOR (Exclusive OR)

B Ladder diagram

RO
I XOR.US DT1 DT2 DT4
i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] o o

B List of operands
Operand Explanation

S1 Calculation target data 1 (device address or constant)

S2 Calculation target data 2 (device address or constant)

D Calculation result data (device address)
B Available devices (®: Available)

32-bit
16-bit . Real .
device de:nce Integers |\ imbers/String Index
Operand 1 modifier
TS|TE|{IX| K| U | H . *2
WX |WY |WR|WL (WS |SD | DT LD |UM| WI WO cslcel 3|+ |5 | SF | DF

s1T @ & & & &6 6 6 6 6 6 6 o6 o6 o6 o6 o o o

S2 O &6 &6 &6 6 6 6 6 6 6 6 &6 o o o o o o

D BN BN BN ) ( BN BN (BN NN BN J o

be specified).

Index register (10 to IE)
Only operation unit: signed integers (SS, SL) can be specified.
Only operation unit: unsigned integers (US, UL) can be specified.
Only operation unit: integers (US, SS, UL, SL) can be specified.

Outline of operation

Operation unit: 16-bit integers (SS, US) cannot be specified.
Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

e Calculate the exclusive OR for [S1] and [S2] according to the operation unit [i].

¢ The calculation result is stored in the area starting with [D].

{[S1] A /[S2]} v {/[S1] A [S2]} — [D]
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B Process details

W Exclusive OR (XOR)

[S1] bit [S2]bit | Exclusive OR
0 0 0
0 1 1
1 0 1
1 1 0

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S1]...DT1 [S2]...DT2 [D]...DT4

DTO H 1234 DTO H 1234
DT1 H FF00 DT1 H FFOO0
DT2 H 5678 DT2 H 5678
DT3 H 00FF DT3 H OOFF
DT4 H 90AB DT4 H A978
Example 2) Operation unit: 32 bits (UL, SL)
[i]...UL,SL
[S1]...TS1 [S2]...TS3 [D]...TSO
TS0 H 12345678 TSO| H 5A5A5A5A
TS1 H FOFOFOFO0 TS1 H FOFOFOFO
TS2| HOFOFOFOF TS2| HOFOFOFOF
TS3 | H AAAAAAAA TS3| HAAAAAAAA
TS4| H5AA5A55A TS4| HS5AA5A55A
B Flag operations
Name Explanation
SR7
SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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XNR (Exclusive NOR)

B Ladder diagram
RO
I XNR.US DT1 DT2 DT4
i S1 S2 D

Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF

B List of operands

Operand Explanation
S1 Calculation target data 1 (device address or constant)
S2 Calculation target data 2 (device address or constant)
D Calculation result data (device address)

B Available devices (®: Available)

. 32-bit
JS&?&L device lHizgE nuﬁ'le;;rs Sl Index
Operand *1 modifier
TS|TE[IX | K [U [ H L2
WX|WY | WR|WL | WS |SD DT | LD {UM|WI|WO| 0| | 3 | g | 5 | =g | SF | OF

S1 o ® 6 6 &6 6 6 6 6 &6 &6 o6 6 & o o o o
S2 o ® 06 6 &6 6 06 6 6 &6 &6 06 6 & o o o o
D e e o o o e o o e o o o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

*4: Only operation unit: signed integers (SS, SL) can be specified.

*5: Only operation unit: unsigned integers (US, UL) can be specified.

*6:  Only operation unit: integers (US, SS, UL, SL) can be specified

Bl Outline of operation
¢ Calculate the exclusive NOR for [S1] and [S2] according to the operation unit [i].
e The calculation result is stored in the area starting with [D].

o{[S1] A [S2]} v {/[S1] A /[S2]} — [D]
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B Proc

ess details

B Exclusive NOR (XNR)

Example

DTO
DT1
DT2
DT3

[S1] bit [S2] bit Exclusive NOR
0 0 1
0 1 0
1 0 0
1 1 1
1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S1]...DT1 [S2]...DT2 [D]...DT4
H 1234 DTO H 1234
H FF00 DT1 H FF00
H 5678 DT2 H 5678
H 00FF DT3 H O0FF
H 90AB DT4 H 5687

DT4

Example

[il...

2) Operation unit: 32 bits (UL, SL)
UL,SL

[S1]...TS1 [S2]...TS3 [D]...TSO
TS0 H 12345678 TS0| H A5A5A5A5
TS1 H FOFOFOFO0 TS1 H FOFOFOFO
TS2| HOFOFOFOF TS2| HOFOFOFOF
TS3| H AAAAAAAA TS3| HAAAAAAAA
TS4| H5AA5A55A TS4| H5AA5A55A
B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).

(ER)
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COMB (Combination)

B Ladder diagram

RO
I COMB.US | DTO | DT1 | DT2 | DT4

i S1 S2 S3 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ L o o
H List of operands
Operand Explanation
S1 Combined data 1 (device address or constant)
S2 Combined data 2 (device address or constant)
S3 Combination masked data (device address or constant)
D Combination result data (device address)
Bl Available devices (®: Available)
32-bit
16-bit : Real .
device de:nce Integers | imbers/>trin9 Index
Operand 1 modifier
TS|TE|{IX| K| U | H . *2
WX |WY |WR|WL (WS |SD | DT |LD |UM| WI WO cslcel *3 |+ | *5 | *6 SF | DF
S1 e o o o e o6 6 6 6 6 6 06 o o o o
S2 o o o o o o 6 6 6 6 6 o o o o o
S3 e o o o e o6 6 6 6 6 6 0 o o o o
D o o o o ( BN BN (BN NN BN J o

*1:
*2:
*3:
*4:
*5:
*6:

Operation unit: 16-bit integers (SS, US) cannot be specified.

Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

Index register (10 to IE)

Only operation unit: signed integers (SS, SL) can be specified.

Only operation unit: unsigned integers (US, UL) can be specified.

Only operation unit: integers (US, SS, UL, SL) can be specified.

Outline of operation

e Combine the data for [S1] and [S2] according to the operation unit [i] and the masked data stored in [S3].
¢ The calculation result is stored in the area starting with [D].

e The combination target should start with [S1] for bits where the masked data specified by [S3] are ON, and

[S2] where the bits are OFF.

{[S1] A [S3]} v {[S2] A /[S3]} — [D]
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B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S1]...DTO [S2]...DT1 [S3]...DT2 [D]...DT4

DTO H 1234 DTO H 1234
DT1 H 5678 DT1 H 5678
DT2 H FF00 DT2 H FF0O0
DT3 H O0FF DT3 H O0FF
DT4 H 90AB DT4 H 1278

Example 2) Operation unit: 32 bits (UL, SL)
[i]...UL,SL
[S1]...TSO [S2]...TS1 [S3]...TS3 [D]...TS4

TSO| H 12345678 TSO| H 12345678
TS1| H90ABCDEF TS1| H90ABCDEF
TS2| H OFOFOFOF TS2| HOFOFOFOF
TS3| H FOFOFOFO0 TS3| HFOFOFOFO
TS4| H5AA5A55A TS4| H103B5D7F

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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BCC (Block Check Code Calculation)

B Ladder diagram

=

BCC.SS H2 DTO ui2 DT6
[ S1 S2 S3 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] [ ]
B List of operands
Operand Explanation
S1 Area that stores the data specifying a calculation method, or constant data
S2 Starting address of the area that stores the targeted data
S3 Area that stores the length (no. of bytes) of the targeted data, or constant data
D Area that stores the calculation result
Bl Available devices (®: Available)
32-bit
16-bit . Real .
device
device . Integers |\ mbers/String Index
Operand 1 modifier
TS|TE|{IX| K| U | H *2
WX |WY |WR|WL (WS |SD | DT |LD |UM| WI WO SF|DF| ""
CS|CE|*3 |*4 | *5 | *6
S1 e o o o e o o o o ( BN NN ) o
S2 o o o o L BN BN BN NN J [ J
S3 e o o o o o o o o (BN o
D o o o o ( BN BN o o
*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).
*2:  Only operation unit: signed integers (SS) can be specified.
*3:  Only operation unit: unsigned integers (US) can be specified.
*4:  Only operation unit: integers (US, SS) can be specified.
Bl Outline of operation

¢ Calculate the block check code (BCC).

e Calculate the block check code (BCC) for the targeted data that correspond to the no. of bytes specified by
[S3], starting from the calculation start position specified by [S2], in the calculation method specified by

[S1].

¢ The calculation result is stored according to the conversion method specified by [S1], starting from the

storage position specified by [D] and [S1].
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Bl Specification of control data [S1]

As indicated below, calculation should be

H carried out as specified, for every eight bits.
] —f Specify a calculation method % > H25 - 00100101 (a)
0: Addition. 0 - H30 — 00110000 (b)
1: Subtraction 1 - H31 — 00110001 (c)
2: Exclusive OR # — H23 — 00100011 (d)
Calculation start position (bytes R —» H52 — 01010010 (e)
from [S2])
OtoF

- Specified calculation
Storage start position (bytes from [D]) @) [S3]=KO : +
OtoF (b) :l [S3]=K1 : —
(c) [S3]=K2 : XOR
Data to be converted (d)

0: Binary data (1 byte)
1: ASCII code (2 bytes)
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Bl Example of conversion
e Calculate the block check code (BCC) for a message to be sent "%01#RCSX0000", and append the result
to the message.

Example 1) Operation unit: 16 bits (SS) / Calculation method: Exclusive OR; Data to be converted:
ASCII code

[BCC.SS H1002, DTO0, U12,DT6]

[S1] Exclusive OR

[S2] Start of the targeted data
[S3] Length of the targeted data
[D] Calculation result

(characters) (characters)
DTO| H3025 | 0% DTO| H 3025 | 0%
DT1| H2331 | #1 DT1| H2331 | #1
DT2| H4352 |CR DT2| H4352 | CcR
DT3| H5853 | XS DT3| H5853 | xs
DT4| H3030 | 00 DT4| H3030 | 00
DT5| H3030 | 00 DT5| H3030 | 00
DT6| H 0000 BCC—— DT6| H4431 | D1

Example 2) Operation unit: 16 bits (US) / Calculation method: Addition; Data to be converted:
ASCII code

[BOC.US H1000,DT0, HC,DT6 |

[S1] Addition
[S2] Start of the targeted data
[S3] Length of the targeted data

[D] Calculation result

(characters) (characters)
DTO| H3025 | 0% DTO| H3025 | 0%
DT1| H2331 | #1 DT1| H2331 | #1
DT2| H4352 |CR DT2| H4352 | cR
DT3| H5853 [ XS DT3| H5853 | xs
DT4| H 3030 | 00 DT4| H3030 | 00
DT5| H3030 | 00 DT5| H3030 | 00
DTe| H 0000 BCC—— DT6| H 3941 | 9A

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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CRC (CRC Code Calculation)

B Ladder diagram

RO
}—{ ———{CRCUS| H1 DTO HC DT6
i S1 S2 S3 D
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] [
B List of operands
Operand Explanation
S1 Area that stores the data specifying a calculation method, or constant data
S2 Starting address of the area that stores the targeted data
S3 Area that stores the length (no. of bytes) of the targeted data, or constant data
D Area that stores the calculation result
Bl Available devices (@: Available)
JG'P“ Ll Integers REEL String| Index
Operand evice device numbers modifier
WX |WY WR|WL (WS |SD DT |LD |UM| WI WO TSITE X K} U)H SF|(DF| "" *1
CS |CE *2 | *3 | *4
S1 o 0o o o (BN BN BN NN J BN BN J o
S2 o o o o o o0 o o [
s35) | @|@| @] @ OO0 o0 °
D (AN NN BN ( BN BN o o
*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).

Outline of operation

Only operation unit: signed integers (SS) can be specified.
Only operation unit: unsigned integers (US) can be specified.
Only operation unit: integers (US, SS) can be specified.

To be handled as a 16-bit unsigned integer (US), regardless of operation unit.

e Calculate the block check code (BCC) in a CRC (16-bit CRC code) calculation form.

¢ Calculate the block check code (BCC), in a CRC calculation form, for the targeted data that correspond to
the no. of bytes specified by [S3], starting from the calculation start position specified by [S2], in the
calculation method specified by [S1].

e The calculation result is stored according to the conversion method specified by [S1], starting from the

storage position specified by [D] and [S1].
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Bl Specification of control data [S1]
H

[N —f Specify a calculation method
0:CRC-16

1:CCITT

Calculation start position (bytes from [S2])
OtoF

Storage start position (bytes from [D])
OtoF

Data to be converted
0: Binary data (1 byte)

¢ Apply a specified calculation method to every 16 bits as follows.

¢ When the calculation form is specified as CRC, calculation should be carried out using the following
generating polynomial.

(This is the same calculation method as MODBUS-RTU.)

Generating polynomial: (CRC-16) -Generating polynomial: (CRCITT)
X+ X"+ X2 +1 X+ X2+ X7 +1
% - H 25 - 00100101 (@)
0 - H 30 - 00110000 (b)
1 - H 31 - 00110001 (c)
# - H 23 - 00100011 (d)
R - H 52 - 01010010 (e)

(c)
(d)

Specified calculation
(a) [S1]= KO : CRC-16
(b) g [S11=K1 : CCITT

3-68



B Example of conversion

¢ Calculate the block check code for a message to be sent "%01#RCSX0000", and append the result to the
message.

Example 1) Operation unit: 16 bits (SS) / Calculation method: CRC-16; Data to be converted:

Binary data
[CRC.SS HO, DT0, HC, DT6 ]

[S1] CRC-16
[S2] Start of the targeted data
[S3] Length of the targeted data (12 bytes)
[D] Calculation result

(characters) (characters)
DTO| H 3025 |0% DTO| H3025 | 0%
DT1| H2331 | #1 DT1| H2331 | #1
DT2| H4352 |CR DT2| H4352 | CR
DT3| H 5853 | XS DT3| H5853 | XS
DT4| H3030 | 00 DT4| H3030 | 00
DT5| H3030 | 00 DT5| H3030 | 00
DT6| H 0000 CRC—— DT6 | H 2EO0A

Example 2) Operation unit: 16 bits (US) / Calculation method: CRCITT; Data to be converted:

Binary data
[BCC.US H1, DT0O, HC, DT6 1]

[S1] CRCITT
[S2] Start of the targeted data
[S3] Length of the targeted data (12 bytes)
[D] Calculation result

(characters) (characters)
DTO| H 3025 | 0% DTO| H3025 | 0%
DT1| H2331 | #1 DT1| H2331 | #1
DT2| H4352 [CR DT2| H4352 [ CR
DT3| H 5853 | XS DT3| H5853 | XS
DT4| H3030 | 00 DT4| H3030 | 00
DT5| H3030 | 00 DT5| H3030 | 00
DT6| H 0000 CRCITT— DT6|_H AO2E

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 Calculation method specified by [S1] is out of the specified range.

(ER) Conversion data specified by [S1] is out of the specified range.
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HEXA (Conversion: HEX — Hexadecimal ASCII)

B Ladder diagram
RO

I HEXA.US| DTO DT2 DT10

[ S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i ° ° ® ®
B List of operands
Operand Explanation
S1 Starting number of the area that stores a hexadecimal figure
S2 Area that stores the length (no. of bytes) to be converted, or constant
D Starting number of the area that stores the ASCII code as the conversion result
B Available devices (®: Available)
JHIG -l Integers REE] String| Index
Operand device device numbers modifler
WX (WY WR|WL|WS|SD DT |LD | UM|WI WO TSITE IX] KU )\H SF |DF| "" *1
CS |CE *2 | *3 | *4
S1 o o o6 0o o o o o o
S2 e o o o L BN J (BN BN J o
D o o o o L BN o
*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).
*2:  Only operation unit: signed integers (SS, SL) can be specified.
*3:  Only operation unit: unsigned integers (US, UL) can be specified.
*4: Only operation unit: integers (US, SS, UL, SL) can be specified.
Bl Outline of operation

¢ Convert a hexadecimal figure into an ASCII code.

¢ Convert the hexadecimal numerical data stored in the area specified by [S1] into an ASCII code, and store
the ASCII code in the area specified by [D].

e The number of bytes specified by [S2] are to be converted.
¢ The resulting ASCII code should have twice the size of the source data.
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B Example of conversion

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S1]...DTO [S2]...DT1
[D]...DT10

D] (characters)

[S1]...DTO [ HABCD \[ DT10| H4443 | DC
[S2]...DT1| H 0002 DT11| H4241 | BA
DT2 DT12

DT13

DT14

Example 2) Operation unit: 32 bits (UL, SL)

[i...UL,SL
[S1]...DTO [S2]...DT1
[D]...DT10
D] (characters)

[S1]..DTO| HABCD |— 7 DT10| H4443 | pC
[S2]...DT1| H 0002 DT11| H4241 | BA

DT2| H 0000 DT12

DT3 DT13

DT14

Example 3) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S1]...DTO [S2]...DT2
[D]...DT10

[D] (characters)

[S1]..DTO| H1234 [—— [ DT10| H3433 | 43
DT1| H5678 \ DT11| H3231 | 21

[S2]...DT2 [ H 0004 DT12| H 3837 | g7
DT3 DT13[ H 3635 | 65
DT14

B Precautions during programming
¢ The two characters that comprise one byte are stored in the opposite order following conversion.

e Conversion is carried out with two bytes as one unit.
[D+1] (D]
1 [[02 | 3@ L@ : © [ @ : @ |

51411 [60 08 |~ P [D+2]
[ ® | ® | L @ |

Hexadecimal data

Conversion result

B Flag operations

Name Explanation

To be set in the case of out-of-range in indirect access (index modification).
gig To be set when the no. of bytes for [S2] is specified, and the conversion range exceeds the area.
(ER) To be set when the conversion result exceeds the area.

To be set when [S2] is specified as '0' or a negative value.
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AHEX (Conversion: Hexadecimal ASCIl — HEX)

B Ladder diagram

RO
I AHEX.US| DTO DT4 DT10
[ S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] o o
B List of operands
Operand Explanation
S Starting number of the area that stores an ASCII code
S2 Area that stores the no. of ASCII codes (no. of characters) to be converted, or constant
D Starting number of the area that stores the hexadecimal figure as the conversion result
B Available devices (®: Available)
16-bit 32-bit Real .
i i Integers String| Index
device device numbers .
Operand modifier
TS|TE|IX | K| U [ H
WX |WY |WR|WL|WS|SD|DT|LD|UM| W |WO SF|[DF | "" *
CS | CE *2 | *3 | *4
S11 0| ©® & & &0 o o o
SyAN BN BN NN J e O o o o L
D & & & o [ BN o

*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).
*2:
*3:
*4:

Outline of operation
¢ Convert the ASCII code string into a hexadecimal figure.

Only operation unit: signed integers (SS, SL) can be specified.
Only operation unit: unsigned integers (US, UL) can be specified.
Only operation unit: integers (US, SS, UL, SL) can be specified.

¢ Convert the ASCII code stored in the area specified by [S1] into a hexadecimal figure, and store the
converted figure in the area specified by [D].

¢ The no. of ASCII codes (no. of characters) to be converted is specified by [S2].

e The conversion result is stored in bytes.

o If the no. of characters to be converted is an odd number, Bits 0 to 3 of the final data (bytes) of the
conversion result are padded with '0'.
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B Example of conversion

Example 1) Operation unit: 16 bits (US, SS)

H CDAB

[i]...US,SS
[S1]...DTO [S2]...DT2
[D]...DT10
(characters) D]
[S1]...DTO | H 4241 J/, DT10
DT1 | H4443 DT11
[S2]...DT2| H 0004 DT12
DT3 DT13
DT14
Example 2) Operation unit: 32 bits (UL, SL)
[i]...UL,SL
[S1]...DTO [S2]...DT2
[D]...DT10
(characters) D]
[S1]...DTO| H 4241 J/> DT10
DT1| H4443 DT11
[S2]...DT2| H 0004 DT12
DT3[ H 0000 DT13
DT4 DT14
Example 3) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S1]...DTO [S2]...DT4
[D]...DT10
characters
[D]
[S1]...DTO| H 3231 21 ____—DT10
DT1| H 3433 DT11
DT2| H 3635 :| / DT12
DT3| H 3837 DT13
[S2]...DT4| H 0008 DT14
DT5

Example 4) Operation unit: 16 bits (US, SS); No. of characters to be converted is an odd number

[i]...US,SS

[S1]..
[D]...

[S1]..

[S2]...

.DTO
DT10

.DTO

DT1
DT2
DT3
DT4
DT5

[S2]...DT4
(characters) D]
H 3231 21 _,,,..-» DT10
H 3433 DT11
H 3635 :| / DT12
H 3837 DT13
H 0007 DT14

H CDAB

H 3412

H 7856

H 3412

H 7056
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B Precautions during programming

¢ Two characters of ASCII code are converted into two one-byte numerical digits. In this process,
higher-level characters and lower-level characters are exchanged.

e Conversion is carried out with four characters as one unit.

[S1+3] [S1+2] [S1+1] [S1] [D]
[ 4 | 4 [ 4 { 3 [ 4 3 2] 4 i 1 |——>[cCD | AB
ASCII string Conversion result

(hexadecimal)

B Flag operations

Name Explanation
To be set in the case of out-of-range in indirect access (index modification).
SR7 To be set when the no. of characters for [S2] is specified, and the conversion range exceeds the area.
SR8 To be set when the conversion result exceeds the area.
(ER) To be set when [S2] is specified as '0' or a negative value.

To be set when the ASCII codes specified by [S1] contains character codes other than 0 to F.
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BCDA (Conversion: BCD — Decimal ASCII)

B Ladder diagram
RO
I BCDA.US| DTO DT2 DT10

i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o
B List of operands
Operand Explanation
S1 Starting number of the area that stores a BCD figure
S2 Area that stores the data that express data size to be converted or conversion direction, or constant
D Starting number of the area that stores the ASCII code as the conversion result
B Available devices (®: Available)
16-bit 32-bit TG Real Strin
device device g numbers 9 Index
Operand e v R modifier
WX|WY WR|WL (WS |SD DT |LD |UM|WI WO cs | ce SF|(DF| "" *1
S1 o & o6 06 6 o o o [
S2 o o o o [ BN e o o
D (AN NN BN ( BN o

*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

Bl Outline of operation
¢ Up to eight-digit BCD data are converted into an ASCII code string.
¢ Convert the BCD figure stored in the area specified by [S1] into ASCII codes.
e The conversion result is stored in the area starting with [D].
e The BCD data size (no. of bytes) to be converted, and the conversion direction, are specified by [S2].
¢ The resulting ASCII code should have twice the size of the source data.
e The max. value of data size to be converted varies by operation unit. (US: 2 bytes, UL: 4 bytes)

e Because data size to be converted is specified by bytes, it is possible to convert only lower bytes of
one-word data.
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Specify the value with a four-digit H constant.

H_00
—f Data size to be converted

1 to 4 bytes

Conversion direction

0: Forward direction

1: Reverse direction

Bl Example of conversion

Example 1) Operation unit: 16 bits (US)

Setting conversion data size and conversion direction [S2]

(US: 1 to 2 bytes, UL: 1 to 4 bytes)

[i]...US
[S1]...DTO [S2]...DT1
[D]...DT10
Forward direction, two bytes
D] (characters)
[S1]...DTO| H 1234 \,[DT10 H 3433 | 43
[S2]...DT1| _H 0002 DT11| H 3231 | 21
DT2 DT12

Example 2) Operation unit: 16 bits (US)

[i]...US
[S1]...DTO [S2]...DT1
[D]...DT10
Reverse direction, two bytes
D] (characters)
[S1]...DTO| H 1234 \,[DT1O H 3231 | 21
[S2]...DT1| _H 1002 DT11| H3433 | 43
DT2 DT12

Example 3) Operation unit: 32 bits (UL)

[i]...UL
[S1]...DTO [S2]...DT2
[D]...DT10
Forward direction, four bytes
[D] (characters)
[S1]...DTO| H 5678 \,[DT1O H 3837 | 87
DT1| H1234 DT11| H3635 | 65
[S2]...DT2 [ H 0004 \[ DT12| H 3433 | 43
DT3 DT13| H 3231 | 21

Example 4) Operation unit: 32 bits (UL)

fil...UL
[S1]...DTO
[D]...DT10
[S1]...DTO
DT1
[S2]...DT2
DT3

Reverse direction, four bytes

[S2]...DT2

H 5678

H 1234

H 1004 -

D] (letters)
DT10[ H3231 | 21
DT11| H3433 | 43
DT12| H3635 | 65
DT13| H 3837 | 87
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B Precautions during programming

¢ The two characters that comprise one byte are stored in the opposite order following conversion.

e Conversion is carried out with two bytes as one unit.

[Forward direction] [S1+1] [$1]
BCD[D@:3®@] ©6i@®)]

VRN

[D+3] [D+2] [D+1] [D]
(@2 0[@ 36 6]® 0]
ASCII Code
[Reverse direction] [S1+1] [S1]

BCD|D@ 3@ ®®: @®)]

[D+3] [D+2] [D+1] [D]
(@ @] ® 6@ 3] 0|
ASCII Code

B Flag operations

Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

To be set when the data specified by [S1] contain non-BCD data.

SR7 To be set when the no. of bytes specified by [S2] exceeds the [S1] area.
SR8 To be set when the conversion result exceeds the area.
(ER)

To be set when [S2] is specified as '0".

To be set when the conversion direction of [S2] is out of the range.

To be set when the conversion data size of [S2] is out of the range.
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ABCD (Conversion: Decimal ASCIl — BCD)

B Ladder diagram

RO
I ABCD.US| DTO DT4 DT10
[ S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ [ ]
B List of operands
Operand Explanation

S Starting number of the area that stores an ASCII code
S2 Area that stores the data that express the no. of ASCII codes to be converted and conversion direction, or constant
D Starting number of the area that stores the BCD figure as the conversion result

B Available devices (®: Available)

16-bit el Integers Real " lcsin
device device 9 numbers 9 Index
Operand S T modifier
WX (WY WR|WL (WS |SD |DT |LD |UM| WI (WO cs | ce SF|DF| "" *1
S1 (BN NN BN NN BN BN BN o
S2 BN BN BN ) L BN ) { BN [
D { BN NN BN ) | BN o

*1:
be specified).

Outline of operation
¢ Up to eight-character ASCII code string is converted into BCD data.

Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

¢ Convert the ASCII code stored in the area specified by [S1] into BCD data, and store the converted data in

the area specified by [D].

e The no. of ASCII codes (no. of characters) to be converted and conversion direction are specified by [S2].
¢ The resulting BCD data should have half the size of the source ASCII code string.
¢ The max. value of data size to be converted varies by operation unit. (US: 4 characters, UL: 8 characters)
¢ Because data size to be converted is specified by bytes, it is possible to convert only lower bytes of

one-word data.

o If the data size to be converted is an odd number, bits of the final data of the conversion result are padded

with '0".

i) Bits 0 to 3 are padded with '0". (Forward direction)
ii) Bits 4 to 7 are padded with '0". (Reverse direction)
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Bl Setting conversion data size and conversion direction [S2]
According to the following format, specify the setting in a four-digit BCD (H constant).
H_ o0
—f Data size to be converted

(equivalent to 1 to 4 characters (US) /

1 to 8 charact:
0 © characters 1 to 8 characters (UL))

Conversion direction

0: Forward direction

1: Reverse direction

H Example of conversion
Example 1) Operation unit: 16 bits (US)

[i]...US
[S1]...DTO [S2]...DT2
[D]...DT10
Forward direction, four characters
(characters) D]

[S1]...DTO H 3231 21 j/ DT10| H 3412

DT1 [ H3433 |43 DT11
[S2]...DT2 H 0004 DT12

DT3 DT13

DT4 DT14

Example 2) Operation unit: 16 bits (US)

[i]...US
[S1]...DTO [S2]...DT2
[D]...DT10
Reverse direction, four characters
(characters) D]

[S1]1..DTO [ H3231 [21—__—» DT10] H 1234

DT1 H 3433 |43 DT11
[S2]...DT2 H 1004 DT12

DT3 DT13

DT4 DT14
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Example 3) Operation unit: 32 bits (UL)

[i]...UL
[S1]...DTO [S2]...DT4
[D]...DT10
(characters)
[S1]...DTO| H 3231 21]/
DT1| H3433 |43
DT2|[ H 3635 esj/
DT3| H3837 |87
[S2]...DT4| H 0008
Example 4) Operation unit: 32 bits (UL)
[i]...UL
[S1]...DTO [S2]...DT4
[D]...DT10
(characters)
[S1]...DTO| H 3231 21j
DT1[ H3433 |43 7‘
DT2| H 3635 65]
DT3| H3837 |87
[S2]...DT4| H 1008
Example 5) Operation unit: 32 bits (UL)
[i]...UL
[S1]...DTO [S2]...DT4
[D]...DT10
(characters)
[S1]...DTO| H 3231 21]
DT1[ H3433 |43 74
DT2| H 3635 65]
DT3| H3837 |87
[S2]...DT4| H 1007

Forward direction, eight characters

[D]
DT10
DT11
DT12
DT13

Reverse direction, eight characters

(D]
DT10
DT11
DT12
DT13

Reverse direction, seven characters

(D]
DT10
DT11
DT12
DT13

H 3412

H 7856

H 5678

H 1234

H 4567

H 0123
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B Precautions during programming

¢ The two characters that comprise one byte are stored in the opposite order following conversion.

e Conversion is carried out with two bytes as one unit.

[Forward direction]
[S1+3] [S1+2] [S1+1] [S1]

@i ®d|@ 3®][® 6] @]
ASCII Code

[D+1] (D]
BCD[D@!®®] 66!

[Reverse direction]
[S1+3] [S1+2] [S1+1] [S1]

(0@ 2| ®i 6@ 0@ 0|
ASCI| Code

[D+1] [D]
BCD[D@!®@] 56.2®)]

B Flag operations

Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

To be set when the ASCII codes specified by [S1] contain data other than 0 to 9.

SR7 To be set when the no. of bytes specified by [S2] exceeds the [S1] area.
SR8 To be set when the conversion result exceeds the area.
(ER)

To be set when [S2] is specified as '0".

To be set when the conversion direction of [S2] is out of the range.

To be set when the conversion data size of [S2] is out of the range.
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BINA (Conversion: BIN — Decimal ASCII)

B Ladder diagram

RO
I BINA.US DTO DT2 DT10
[ S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] o o
B List of operands
Operand Explanation
S1 Area that stores the BIN data that express a decimal figure, or constant data
S2 Area that stores the no. of bytes of the area to store the conversion result, or constant data
D Starting number of the area that stores the ASCII code as the conversion result
B Available devices (®: Available)
16-bit 32-bit G s Real Strin
device device 9 numbers 9 Index
Operand modifier
WX (WY WR|WL|WS|SD DT |LD | UM|WI WO TSITE IX] KU )\H SF |DF| "" *1
CS |CE 2 *3 | *4
S1 ( BN NN BN NN BN BN BN ( BN BN J { J
S2 e o o o L BN ) (BN BN J o
D (BN BN BN L BN o
*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).

*2:
*3:
*4:

Outline of operation

Only operation unit: signed integers (SS, SL) can be specified.
Only operation unit: unsigned integers (US, UL) can be specified.
Only operation unit: integers (US, SS, UL, SL) can be specified.

¢ BIN data that express a decimal figure are converted into an ASCII code string.

¢ Convert the BIN data expressed as a decimal figure specified by [S1] into an ASCII code, and store the
ASCII code in the area specified by [D].

¢ The starting position of the storage area is specified by [D], and the size by [S2].

o If the no. of bytes of the resulting ASCII code (including the negative sign) is larger than the no. of bytes
specified by [S2], an operation error occurs.

¢ Specify the no. of digits of the conversion target, including the sign, by [S2].
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B Example of conversion

Example 1) Ope
[i]...US
[S1]...DTO
[D]...DT10

[S1]...DTO
[S2]...DT1

ration unit: 16 bits (US)

[S2]...DT1

HFFIC |(U 65436) DT10
H 0006 i [ DT11

(D]

(characters)

H3620 | 6

DT12

H3435 | 4
6

5
H 3633 3

[ DTO: H FF9C (U 65436) — DT10 to DT12:

" 65436” |

Example 2) Operation unit: 16 bits (SS)

[i]...SS
[S1]...DTO
[D]...DT10

[S1]...DTO
[S2]...DT1

[S2]...DT1

HFF9C | (K-100) DT10
H 0006 i [ DT11

(D]

(characters)

H 2020

H 312D

DT12

o -
o !

H 3030

| DTO: H FFOC (K -100) — DT10 to DT12:” -100” |

Example 3) Operation unit: 32 bits (UL)

[i]...UL
[S1]...DTO
[D]...DT10

[S1]...DTO
DT1
[S2]...DT2

[S2]...DT2
[D]
HFF9C | DT10)
H FFFF DT11
H 000A T~ DT12
DT13
DT14

(characters)

H 3234

24

H 3439

H 3639

H 3137

ENC RN
~N © ©

H 3639

6 9

[DTO: H FFFF FFOC (U 4294967196) — DT10 to DT14: ” 4294967196’

Example 4) Operation unit: 32 bits (SL)

[i]...SL
[S1]...DTO
[D]...DT10

[S1]...DTO
DT1
[S2]...DT2

[S2]...DT2
D] (characters)
HFF9C | 7] DT10[_H 2020
H FFFF \ DT11|_H 2020
H 000A DT12| H 2020
DT13 H312D | 1 -
DT14] H3030 | 0 0

[ DTO: H FFFF FF9C (K -100) — DT10 to DT14:” -100" |

B Flag operations

Name Explanation

To be set in the case of out-of-range in indirect access (index modification).
gig To be set when the no. of bytes specified by [S2] exceeds the [D] area.
(ER) To be set when the conversion result exceeds the area.

To be set when the resulting no. of bytes exceeds the no. of bytes specified by [S2].
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ABIN (Conversion: Decimal ASCIl — BIN)

B Ladder diagram

RO
I ABIN.US DTO DT5 DT10
[ S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] o o
B List of operands
Operand Explanation
S Starting number of the area that stores the ASCII code to be converted
S2 Area that stores the no. of bytes to be converted, or constant data
D Area that stores the conversion result
B Available devices (®: Available)
16-bit 32-bit Real .
. i Integers String| Index
device device numbers .
Operand modifier
TS|TE|IX| K| U | H
WX |WY |WR|WL|WS|SD | DT |LD|UM| WI |WO SF |(DF | "" *
CS | CE 2 *3 | *4
S1 o e &6 o o o o o o
so5 @ @@ @ o0 o oo °
D o o o o L BN J o
*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).

*2:
*3:
*4:
*5:

Outline of operation

Only operation unit: signed integers (SS, SL) can be specified.
Only operation unit: unsigned integers (US, UL) can be specified.
Can be specified only when the operation unit is integer (US, SS, UL, SL).
To be handled as a 16-bit integer (US, SS), regardless of operation unit.

¢ Convert the ASCII code string into BIN data that express a decimal figure.

¢ Convert the ASCII code that express a decimal figure equivalent to the no. of bytes (i.e. no. of characters)
specified by [S2], starting from the area specified by [S1], into a decimal figure, and store the figure in the
area specified by [D].

o If a negative sign (-) is contained in the ASCII code specified by [S1], specify SS or SL for the operation

unit. An operation error occurs in the case of operation unit: US or UL.
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B Example of conversion

Example 1) Operation unit: 16 bits (US)

fi]...Us
[S1]...DTO
[S1]...DTO
DT1
DT2
[S2]...DT3

[S2]...DT3 [D]...DT10
(characters) D]
H3620 |6 DT10 [ H FF9C |(U 65436)
H3435 |4 5 ]/DTH
H3633 |6 3
H 0006

[ DTO to DT2: "65436" — DT10: H FF9C (U 65436) |

Example 2) Operation unit: 16 bits (SS)
[i...SS

[S1]...

[s1]...

[S2]...

DTO

DTO
DT1

DT2
DT3

[S2]...DT3 [D]...DT10
(characters) D]
H 2020 DT10 [ HFF9C | (K-100)
H312D | 1 - :|/DT11
H3030 | 00
H 0006

| DTO to DT2: "-100" — DT10: H FF9C (K -100) |

Example 3) Operation unit: 32 bits (UL)
[i]...UL

[S1]...

[S1]...

[S2]...

DTO

DTO
DT1
DT2
DT3

DT4
DT5

[S2]...DT5 [D]...DT10
(characters) D]

H 3234 24 I:DT10 H FFOC |(U 429467196)
H 3439 49 DT11| HFFFF
H 3639 69 / DT12
H 3137 17
H 3639 69
H 000A

[ DTO to DT4: "4294967196" — DT10 to DT11: H FFFF FF9C (U 4294967196) |

Example 4) Operation unit: 32 bits (SL)

fi]...SL
[S1]...DTO
[S1]...DTO
DT1
DT2
DT3
DT4
[S2]...DT5

[S2]...DT5 [D]...DT10
(characters) [D]

H 3234 C DT10|_HFF9C | (K-100)
H 3439 / DT11]_H FFFF
H 3639 DT12
H3137 | 1 -
H3639 | 00
H 0006

DTO to DT4: "-100" — DT10 to DT11: H FFFF FF9C (K -100) |

B Flag operations

Name Explanation

To be set in the case of out-of-range in indirect access (index modification).
gig To be set when the no. of bytes specified by [S2] exceeds the [D] area.
(ER) To be set when the conversion result exceeds the area.

To be set when [S1] contains character ASCII codes other than 0 to 9, sign code, or space.
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BTOA (Conversion: BIN — ASCII)

B Ladder diagram

RO
}—H—BTOA.US “pd” DTO H20101 | DT100

i S1 S2 N D

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i ° ° ® ® ° ®
B List of operands
Operand Explanation

S1 Control string (2 to 16 characters)
S2 Starting number of the area that stores binary data
N Conversion method
D Starting number of the area that stores the ASCII code as the conversion result

B Available devices (®: Available)

16-bit el Integers Real " lcsin
device device 9 numbers 9 Index
Operand e T modifier

WX (WY WR|WL (WS |SD |DT |LD UM | WI (WO cs | ce SF|DF| "" *1
S1 BN BN BN ) | BN o o
S2 (NN BN BN NN BN BN BN [
n(*2) (BN NN BN ) (BN J BN ®
D L BN NN BN ) | BN o

*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*2: To be handled as a 32-bit integer (UL), regardless of operation unit.

Bl Outline of operation

¢ Convert the binary data stored in the area starting with [S2] into ASCII codes, in a conversion method
specified by [S1] and [N].

¢ The conversion result is stored in the area starting with [D].
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B Setting of

control strings [S1]

Cop i) Format of data to be converted Avallak_)le . Example
string operation unit
Convert 16-bit data into decimal ASCII data
] . SS u%dn , u%5dn , u%+5dn , “%'5d"
(Signed integer)
“%d” or “%i” “%05d” , “%10.5d" , “%d,”
Convert 32-bit data into decimal ASCII data ~ wop
(Signed integer)
Convert 16-bit data into decimal ASCII data US
oy (Unsigned integer) ' %EU” , “Y%t5u” , “%-5u"
°u Convert 32-bit data into decimal ASCI| data UL “%05u” , “%10.5u” , “%u,”
(Unsigned integer)
Convert 16-bit data into hexadecimal ASCII
data us
(Forward/reverse direction) “%x”, “%5X” , “%-5x", “%05x”
X Convert 32-bit data into hexadecimal ASCII %10.5x”, “%x,”, “%#x” , “%X
data uL
(Forward/reverse direction)
Convert 16-bit BCD data
into decimal ASCII data (Forward/reverse us
wopp direction) “%b” , “%5b” , “%-5b" , “%05b”
° Convert 32-bit BCD data “%10.5b” , “%b,”
into decimal ASCII data (Forward/reverse UL
direction)
c t 32-bit singl . | b “%f”, “%5.2f" , “%+5.2f"
o o onve -bit single precision real number w0y & o o v wosgn
%f data into floating point ASCII data SF %-5.2", "%05.2f" , “%f,
oLl 0 P
c bt s - | ] “%e  “9%5 26"  “%+5.2¢"
o onve -bit single precision real number woy _ » wg v w0y g "
%e data into exponential ASCII data SF %-5.2¢" , "%05.2¢" , "%e,
“%#5.2e” , “% e”, “%E”
dCOth'e? 32-bit sing;].leI 2r§gﬁizntreal number “%hg”, “%5.29" , “%+5.29"
vor ata into exponentia ata, or woy _ » wg 5 KOL P
%s floating point ASCII data SF °A> 529 “f,05‘:2g %G,
(whichever is shorter in the relevant notation) %#5.29" , “%G

B Format of

control strings [S1]

1) Setting of alphabetical upper case or lower case
Specify whether alphabetical upper case or lower case should be used for the hexadecimal or exponential

ASCII data.
Control string Binary data ASCII data
YoX H ABCD “abcd”
%X H ABCD “ABCD”
%e 1234.5678 “1.2345678e+3”
%E 1234.5678 “1.2345678E+3”

3-87




2) Setting of no. of notation digits

No. of notation digits should be specified by the total no. of characters and the no. of precision characters.
Unless specified, the default values are used.

'n.m', 'n', '.m’, etc. are used for specification.

n: total no. of characters; m: no. of precision characters

< No. of precision characters >

[d,i,u,x, X, b] expresses the no. of characters in the numerical string.

[f, e, E] expresses the no. of characters after point.

[g , G] expresses the no. of significant digits.

Control string Binary data ASCII data
%d K 100 "100"
%5d K 100 "@@100"
%10.5d K 100 "@@@@@00100"
%X H 12A "12a"
%5x H 12A "@@12a"
%10.5x H 12A "Q@@@@0012a"
%b H 123 "123"
%5b H 123 "@@123"
Yof 123.45678 "123.45678"
%8.3f 123.45678 "@123.456"
%e 1234.5678 "1.2345678e+3"
%9.3e 1234.5678 "@1.234e+3"
%9 1234.5678 "1234.5678"
%8.69 1234.5678 "@1234.56"

(Note) '@' expresses a space.

3) Specification of zero padding
When the notation number is specified, zero padding can be used. Attach 0's before the notation digits.

Control string Binary data ASCII data
%05d K 100 "00100"
%05x H 12A "0012a"
%05b H 123 "00123"

%08.3f 123.45678 "0123.456"
%09.3e 1234.5678 "01.234e+3"

4) Padding-after or padding-before

Default is set to padding-after. To switch to padding-before, attach a negative sign (-) before the specified no.

of digits.
Control string Binary data ASCII data
%-5d K 100 "100@@"
%-5x H 12A "12a@@"
%-5b H 123 "123@@"
%-8.3f 123.45678 "123.456@"
%-9.3e 1234.5678 "1.234e+3@"

(Note) '@' expresses a space.
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5) Specification of sign

By default, a positive sign (+) is not added. To add a positive sign (+), add (+).

Control string Binary data ASCII data
%+d K 100 "+100"
%+d K -100 "-100"
%+5d K 100 "@+100"
%+8.3f 123.45678 "+123.456"
%+9.3e 1234.5678 "+1.234e+3"

(Note) '@' expresses a space.

6) Specification of a figure position

Insert a space before a positive number, so that its figure position matches with that of a negative number. In
order to match the positions, add (space).

Control string Binary data ASCII data
%_d K 100 "@100"
%_d K -100 "-100"
%_8.3f 123.45678 "@123.456"
%_8.3f -123.45678 "-123.456"
%_9.3e 1234.5678 "@1.234e+3"
%_9.3e -1234.5678 "-1.234e+3"
(Note) '@' expresses a space.
7) Specification of a different output format for numerical data
By adding '#', a different output format is automatically added.
Control string Binary data ASCII data Remark
%X H 12A "0x12a" Add "0x".
%#X H 12A "0X12A" Add "0X".
%#8.0f 123.45678 '‘@@@@123."
%#9.0e 1234.5678 "Q@@@1.e+3" Always add "."
%#9.3E 1234.5678 "@@@@1.E+3"
%#9.0g 1234 "@@@1234.0" Always add "." and
%#.9G 1234 "1234.56780" do not omit 0's after the point.

(Note) '@' expresses a space.

8) Appending characters to the figure

Append conversion specification characters (e.g. d, x, b, f, e, g) in lower digits to the numerical ASCII data.

Control string Binary data ASCII data
%d, K 100 "100,"
YoX, H 100 "100,"
Y%oxH H 100 "100H"
%bBCD H 100 "100BCD"
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B Specification of conversion method [N]
¢ Conversion method [N] should be specified in a Hex format in the 32-bit area.

[N]+1 [N]
1 bytei1 byte]
@: @

N] = H

: Direction of ASCII data

1 bite )
Direction'.

Direction: '0' = Forward direction, '1' = Reverse direction

Direction constraints are as follows:

Control string Direction

"%d" Reverse direction only

"%u" Reverse direction only

"%X" Forward and reverse directions
"%b" Forward and reverse directions
"%f" Reverse direction only

"%e" Reverse direction only

"%g" Reverse direction only

(2):: Storage:start position
Specify lower bytes of [D] with '0'
Range to be specified: '0' to the max. value of ASCII data digits

Example) Conversion start position (1)

[D] 0 byte **

1 byte 31 <« Storage starts with a high address of [D]
[D]+1 2 bytes 32

3 bytes 33

[D]+2 4 bytes

Spémfy conversion data amount
Range to be specified: 1 to 65535
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B Example of conversion

Example 1) Operation unit: 16 bits (US)

fi]...US
[S1]..."%-6u," : Convert 16-bit data into decimal ASCII data (6 digits)
[S2]...DTO |
[N]...H 00020101 : @ ASCII data (reverse direction)
= S

[D]...DT100 @8

(2)::Storage start position = +1:bytes

[D] (characters)
—DT100 | H31™ |1**
_________ DT1| HFFC8 |U 65480\ DT101 | H3332 |3 2
DT2 DT102 | H 2034 4

—DT103 ["H2C20 |,
—DT104 |TH 3536 |5
DT105 [ H3834 |8
DT106 | H 2030
—-DT107 [l

DTO0: U 1234 (H 04D2) — DT100 to DT103: "1234 "
DT1: U 65480 (H FFC8) — DT104 to DT107: "65480 ,"

Example 2) Operation unit: 16 bits (SS)
[i]...SS
[S1]..."%05d" : Convert 16-bit data into decimal ASCII data (5 digits) (0 padding)
[S2]...DTO

(2):Storage start position: = +1:bytes
D] (characters)

— DT100 | H*30 |™ 0
|:DT101 H3132 |1 2

DT102 | H3334 |3

DT103 [ H2D30 |-

|:DT1 04 | H3035 |0

DT105 [ H36™ |6

DT106

DTO0: K 1234 (H 04D2) — DT100 to DT102: "01234"

DT1: K -56 (HFFC8) — DT103 to DT105: "-0056"
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Example 3) Operation unit: 32 bits (UL)

[i...UL

[S1]...... "%+12.5d" : Convert 32-bit data into decimal ASCII data (12 digits) (sign specification)
[S2]...DTO

[N]...H:00020001 : @ ASCII data (reverse direction)

[D]...DT100 (2):Storage start position:(0):=5:[D]+0 bytes

@)::Storage start:position:=#0:bytes

[D] (characters)
I8 ] u 1234 — DT100 | H 2020
DT1 | H 0000 \ DT101 [ H 2020
[S2]+2: DT2| HFFC8 ] U 4294967240 DT102 | H 2020
DT3| HFFEF DT103 | H2B30 |+ 0
DT4 DT104 [ H3132 |1 2
L DT105 | H3334 |3 4
—DT106 | H202B +
DT107 | H3432 |4 2
DT108 | H3934 |9 4
DT109 | H 3936 |9 6
DT110 | H3732 |7 2
- DT111 | H3430 |4 0
DTO to DT1: U 1234 (H 0000 04D2) — DT100to DT105:" +01234"

DT2 to DT3: U 4294967240 (H FFFF FFC8) — DT106 to DT111: " +4294967240"

Example 4) Operation unit: 32 bits (SL)

[i]...SL

[S1]..."% d," : Convert 32-bit data into decimal ASCII data (figure position specification)
[S2]...DTO

[N]...H:00020001 : @ ASCII data (reverse direction)

[D]...DT100 (2):Storage: start position (0):=>:[D]+0: bytes

(2)::Storage start position: = +0 bytes
[D] (characters)

DT100 [ H3132 1
DT101 | H3334 {23
DT102 | H342D |4 -
DT103 | H3536 |5 6
DT104

DTO to DT1: U 1234 (H 0000 04D2) — DT100 to DT102: " 1234 "

DT2 to DT3: U 4294967240 (H FFFF FFC8) — DT102 to DT103: "-56"
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Example 5) Operation unit: 16 bits (US)

fi]...US

[S1]..."%+10.5u"

[S2]...DTO

IN]...H 00020001

[D]...DT100

Of
[S2]

DTO
DT1
DT2

H 04D2

H FFC8

U 1234
U 65480 \

: D ASCII data (reverse direction)
@ Storage start position:(0): = [D}*+0 bytes
Be dataa

(2)::Storage:start position = +0:bytes

[D] (characters)
— DT100 | _H 2020
DT101 | -H 2020
DT102 [ H2B30 |+ O
DT103 | H3132 |1 2
— DT104 | H3334 |3 4
— DT105 | H 2020
DT106 | H 2020
DT107 | H2B36 |+ 6
DT108 | H3534 |5 4
— DT109| H3830 |8 0

DTO0: U 1234 (H 04D2) — DT100to DT104:" +01234"

DT1: U 65480 (H FC8)

— DT105to DT109: " +65480"

Example 6) Operation unit: 32 bits (UL)

[i]...UL

[S1]..."%-11u"

[S2]...DTO

IN]...H 100020001

[D]...DT100

: (D ASCII data (reverse direction)
@ Storage: startposition:(0):=>:[D]+0:bytes

: Convert 16-bit data into decimal ASCII data (10 digits) (sign specification)

: Convert 32-bit data into decimal ASCII data (11 digits) (sign specification)

@)::Storage:start-position = #0 bytes

[S2] [D] (characters)
7 DTO[ H04D2 ] § 1234 —DT100 [ H3132 |1 2
DT1| H 0000 DT101 | H3334 |3 4
2:DT2| HFFC8 ] U 4294967240 DT102 | H 2020
DT3| HFFFF DT103 | H 2020
DT4 DT104 | H 2020
—DT105 | H 2034 4
DT106 | H3239 |2 9
DT107 | H3439 |4 9
DT108 | H3637 |6 7
DT109 | H3234 |2 4
—DT110 | H3020 |0
DT111
DTO to DT1: U 1234 (H 0000 04D2) —» DT100 to DT105: "1234

DT2 to DT3: U 4294967240 (H FFFF FFC8) — DT105 to DT110: "4294967240 "
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Example 7) Operation unit: 16 bits (US)

[i]...US

[S1]..."%8.5X," : Convert 16-bit data into hexadecimal ASCII data (8 digits)
[S2]...DTO

[N]...H 00020000 : @ ASCII data (forward direction)

[D]...DT100 (2):Storage start position:(0):=5:[D]+0 bytes

@)::Storage start:position:=#0:bytes
[D] (characters)
— DT100 | H3233 |23
DT101 [ -H 3031 |01
DT102 [ H 3020 |0
DT103 | H 2020
— DT104 | —H2C41 A
DT105| H4238 |B 8
DT106 | H3930 |9 O
DT107 | H 2020
— DT108 | H202C ;
DT109

DTO0: H0123 — DT100 to DT104: "23010 "
DT1: H 89AB — DT104 to DT108: "AB890 ,"

Example 8) Operation unit: 32 bits (UL)
[i]...UL
[S1]..."%#8.6x" . Convert 32-bit data into hexadecimal ASCII data (8 digits)
[S2].. DTO
[N]...H:000:
(D]...

. (D ASCII data (reverse direction)

(2)::Storage start position:= #0:bytes

DT105 | H 3839
DT106 | H 6162
—DT107 | _H 6364
DT108

[D] (characters)

H 0123 :I H 123 —DT100 | H3078 |0 x
H0000 DT101 | H3030 |0 0
H ABCD :I H 89ABCD DT102 | -H 3031 |0 1
H 0089 —DT103 | H3233 |2 3
—DT104 | H3078 |0 x

8 9

ab

cd

DTO to DT1: H 0123 — DT100 to DT104: "0x000123"
DT2 to DT3: H 89AB — DT104 to DT108: "0x89abcd"
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Example 9) Operation unit: 32 bits (UL)

[i]...UL

[S1]..."%05b" : Convert 16-bit data into decimal ASCI| data (5 digits)
[S2]...DTO

[N]...H:80020000 : @ ASCII data (forward direction)

[D]...DT100 ® Storage start posmon (0):=>:[D]+0 bytes

Of 101 : (2)::Storage:start position:= #0:bytes
[S2] [D] (characters)

DTO| —HO123 |H 123\ DT100 | H3032 |02
DT1| H3456 |H 3456 DT101 [ H3330 |30
DT2 \ DT102 | H3130 |1 0
DT103 | H3536 |5 6
DT104 [ H3334 |3 4
DT105
DTO: H0123 — DT100 to DT104: "02301"
DT1: H89AB — DT104 to DT108: "05634"
Example 10) Operation unit: 32 bits (UL)
[i...UL
[S1]..."%+10.7" : Convert 32-bit BCD data into decimal ASCII data (10 digits)
[S2]...DTO
[N]...H 00020001 : @ ASCII data (reverse direction)
[D]...DT100 @ Storage start:position:(0):=:[D}+0 bytes
: i) d

(2)::Storage start position =+0:bytes

[D] (characters)
H 0123 :I H 123 — DT100 | -H 2020
H0000 \ DT101 [CH2B30 |+ 0
H 3456 :I H 123456 DT102 | H3030 {00
H 0012 DT103 | H3031 {01
—DT104 | H3233 |23

—DT105 | H 3239
DT106 | H3439 |+ O
DT107 | H3637 |1 2
DT108 | H3234 |3 4

—DT109 | H3536 |5 6

DT110

DTO to DT1: U 1234 (H 0000 04D2) — DT100 to DT104: " +0000123"
DT2 to DT3: U 4294967240 (H FFFF FFC8) — DT105 to DT109: " +0123456"
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Example 11) Operation unit: 32 bits (SF)

[i...SF

[S1]..."%#8.0f" : Convert 32-bit single precision real number data into floating point ASCII data (8 digits)
[S2]...DTO

[N]...H:00020101 : @ ASCII data (reverse direction)

[D]...DT100 (2):Storage start posmon (1) D]*+1 bytes

@)::Storage start:position:=#1:bytes
[D] (characters)

123.45678 ~ DT100 [_H*"20
-12.3456789 \ DT101 [ H 2020
DT102 [ H2031 | 1
DT103 [ H3233 |2 3
- DT104 | _H 2E20
DT105 [_H 2020
DT106 | H202D | -
DT107 [ H3132 |1 2

— DT108 | H2E20
DT109

DTO to DT3: 123.45678 — DT100to DT104: " 123."
DT4 to DT7: -12.3456789 — DT104 to DT108: "-12"

Example 12) Operation unit: 32 bits (SF)

[i...SF

[S1]..."%-10.2e" : Convert 32-bit single precision real number data into exponential ASCII data (10 digits)
[S2]...DTO _

[N]...H:00020001 : @ ASCII data (reverse direction)

[D]...DT100 @ Storage start position:(0):->:[D]+0:bytes

(2): Storage start position = +0 bytes
[D] (characters)

RS — DT100[_H 312E
[S21+4 123456789 \ DT101[ H 3233
DT8 DT102[ H 652B

DT103| H-3220
— DT104|-H2020
— DT105] H 2D31
DT106| H 2E32
DT107{ H 3365
DT108| H 2B31
— DT109| H 2020
DT110

DTO to DT3: 123.45678 — DT100 to DT104: "1.23e+2 "
DT4 to DT7: -12.3456789 — DT105 to DT109: "-1.23e+1 "

s

3
+

N MmN =

+ -
_x(DN"\
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Example 13) Operation unit: 32 bits (SF)

[i]...SF

[S1]..."%#9.7g"  : Convert 32-bit single precision real number data into exponential ASCII data (9
digits) or floating point ASCII data, whichever is shorter in the relevant notation

[S2]...DTO

[N]...H:00020001 : @ ASCII data (reverse direction)

[D]---Dﬂ 00 (2) Storage start position
(@) Conversion data:amot

(0):=:[D]+0:bytes

O] (characters)

123.45678 - DTH00_H =20 |*

12.3456789 \ DT101]_H 3233 |1 2
DT102 H332E |3 -
DT103] H 3435 |4 5
L DT104/_H 3030 |0 0
— DT105]_H2D31 |- 1
DT106] H 3233 |2 3
DT107|_H342E |4 .
DT108] H 3536 |5 6
L DT109] H37 |7 **
DT110

DTO to DT3: 123.45678 — DT100 to DT104: " 123.4500"
DT4 to DT7: -12.3456789 — DT105 to DT109: "-1234.567"

B Flag operations
Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

To be set when the conversion format specified by [S1] is not a settable operation unit.

To be set when the conversion format specified by [S1] is not a control string.

To be set when the no. of ASCII code digits specified by [N] exceeds the max. no. of digits for the control string

SR7 specified by [S1].
;SER;) To be set when the storage start position specified by [N] is out of the range.

To be set when the conversion data amount specified by [N] exceeds the [S2] area.

To be set when the conversion data amount specified by [N] is out of the range.

To be set when the conversion result exceeds the ASCII code storage area specified by [N].

To be set when the conversion result exceeds the area specified by [D].
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ATOB (Conversion: ASCIl — BIN)

B Ladder diagram

RO
}—H—ATOB.US “%3d” | DTO H20101 | DT100

i S1 S2 N D

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i ° ° ® ® ° ®
B List of operands
Operand Explanation

S1 Control string (2 to 16 characters)
S2 Starting number of the area that stores an ASCII code
N Conversion method
D Starting number of the area that stores the binary data as the conversion result

B Available devices (®: Available)

16-bit el Integers Real loirin
device device 9 numbers 9 Index
Operand TS EERCARARUIPE modifier
WX |WY (WR|WL |WS|SD | DT |LD [UM| WI (WO cs | ce SF|(DF| "" *1
S1 o o o o BN ) o
S2 o 6 6 6 o6 o o o [
N(*2) | BN NN BN J o o o o o
D o & o o e O o

*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*2: To be handled as a 32-bit integer (UL), regardless of operation unit.

Bl Outline of operation

¢ Convert the specified ASCII code string into a specified data code.

¢ According to the control string specified by [S1], convert the ASCII code stored in the area specified by [S2]
into binary data in a conversion method [N].

e The conversion result is stored in the area starting with [D].
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B Setting of control strings [S1]

into 64-bit double precision real number data

Cop i) Format of data to be converted Ava|Ia|_aIe . Data range
string operation unit
Convert decimal ASCII data into 16-bit data us U0 to U65,535
Convert decimal ASCII data into 32-bit data SS K-32,768 to K32,767
“%nd”
° Convert hexadecimal ASCII data into 16-bit data UL U0 to U4,294,967,000
Convert hexadecimal ASCII data into 32-bitdata | SL K-2,147483,000 to K2,147,483,000
Convert hexadecimal ASCII data into 16-bit data US HO to HFFFF
(Forward/reverse direction)
“%nx”
° Convert hexadecimal ASCII data into 32-bit data UL HO to HFFFFEFFE
(Forward/reverse direction)
Convert decimal ASCII data into BCD data
H H
(Forward/reverse direction) Us 0to H9999
“%nb”
’ Convert decimal ASCII data into BCD data UL HO to H99999999
(Forward/reverse direction)
Convert floating point ASCII data SE 3.402823E+38 to 2.802597E-45
into 32-bit single precision real number data -2.802597E-45 to -3.402823E+38
“0p " 1.797693134862231E+308
Convert floating point ASCII data DF to 4.940656458412465E-324
into 64-bit double precision real number data 1.797693134862231E+308
to 4.940656458412465E-324
Convert exponential ASCII data SE 3.402823E+38 to 2.802597E-45
into 32-bit single precision real number data -2.802597E-45 to -3.402823E+38
“0f 1.797693134862231E+308
Convert exponential ASCI| data DF to 4.940656458412465E-324

1.797693134862231E+308
to 4.940656458412465E-324

B Format of ASCII data [S2]

Format

Example

Decimal integer

"1234567890",

" 1234567", "1234567 "

Hexadecimal integer

"123456789ABCDEF", "123456789abcdef",

" 123456789", "123456789

"0000000123456789",
"1234.56789",

Floating point
" 1234.567", "1234.567 ",
"1.234E+12"

Exponential " 1.23E+12", "1.23E+12 ",
"1.234e+12",

(Note 1) When the ASCII data are delimited with a comma (","), divide the data at the comma.

(Note 2) When the ASCII data end with a comma (","), finish reading at the comma.

3-99




B Specification of conversion method [N]
¢ Conversion method [N] should be specified in a Hex format in the 32-bit area.

[N]+1

N] = H

3:3@3:
: Direction of ASCII data

1 bite )
Direction'.

Direction: '0' = Forward direction, '1' = Reverse direction

Direction constraints are as follows:

Control string

Direction

Il%ndll

Reverse direction only

"°/onX"

Forward and reverse directions

"%nb"

Forward and reverse directions

Il%nfll

Reverse direction only

"%ne"

Reverse direction only

@::Conversion: start:position

Specify lower bytes of [S2] with '0'

Range to be specified:

'0' to the max. value of ASCII data digits

Example) Conversion start position (1)

[S2] 0 byte >
1 byte H 31 « Storage starts with a high address of [S2]
[S2] +1 2 bytes H 32
3 bytes H 33
[S2] +2 4 bytes
Specify conversion data amount

Range to be specified: 1 to 65535

B Format of ASCIl data

Format

Example of data

"1234567890",

Decimal integer

" 1234567", "1234567

"123456789ABCDEF", "123456789abcdef",

Hexadecimal " 123456789", "123456789
integer
"0000000123456789",
"1234.56789",

Floating point

" 1234.567", "1234.567 ",

"1.234E+12"

Exponential

" 1.23E+12","1.23E+12 "

)

"1.234e+12",

(Note 1) When the ASCII data are delimited with a comma (","), divide the data at the comma.
(Note 2) When the ASCII data end with a comma (","), finish reading at the comma.
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B Example of conversion

Example 1) Convert decimal ASCII data — Binary data
[i]...US
[S1]..."%d," : Convert hexadecimal ASCII data into 10-bit data (Data end:",")
[S2]...DTO

a
[S2] (characters) [D]
DTO | H™31 ™1 //>DT100 H04D2 U 1234
DT1 | H3233 |2 3 j| DT101| H162E |U 5678
DT2 | H342C |4 DT102
DT3 | H3536 |5 6
DT4 | H3738 |7 8 ]
DT5 HZC** g *%
DT6

DTO to DT2: "1234," —» DT100: U 1234 (H 04D2)
DT3 to DT5: "5678," — DT101: U 5678 (H 162E)

Example 2) Convert hexadecimal ASCII data — Binary data

[i...US
[S1]..."%xX" : Convert hexadecimal ASCI| data into 16-bit data (Data end: ',")
[S2]...DTO

DI0 [H20* = _ —>DT1 00 |- —H0123
DT1 | H3231 |21 ] DT101 | H 04AB
DT2 | H2C33 |, 3 DT102

DT3 | H3420 |4

DT4 | H4241 (B ]

DTS | H2C* |, **

DT6

DTO to DT2: "123," — DT100: H 0123
DT3 to DT5: "4AB," —» DT101: H 04AB
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Example 3) Convert decimal ASCII data — BCD data
[i...US
[S1]..."%b" : Convert decimal ASCII data into BCD data (Data end: ',")
[S2]...DTO

DTO | H 2020  —>DT100 H 0123 U 0291
DT1 |- H 3231 |2 1 ]

DT101| HO0045 | U 0069
DT2 [ H2C33 |, 3 /DT102
DT3 | H3435 |5 4 ]

DT4

DTO to DT2: " 123," — DT100: U 0291 (H 0123)
DT3to DT5: "45," — DT101: U 0069 (H 0045)

Example 4) Convert floating point ASCII data — Real number data

[i...SF

[S1]..."%f" : Convert floating point ASCII data into 32-bit real number data
(Data end:',")

[S2]...DTO

[N]...H00020101 : @ ASCII data (reverse direction)

[D]...DT100 @):st tart position:(1):=>:[82]#1 byt

@S
[S2] (characters) D]

DTO [ H*™20 | * DT100 [ SF 123
DT1 | H 2020 / DT102 | SF 45.6
DT2 [ H3231 (2 1 DT104
DT3 [ H332E |3 .

DT4 [[H202C , -
DT5 | H 2020
DT6 | H3534 |5 4

DT7 | H362E |6 .
DTs GRS

DTO to DT4: " 12.3," — DT100 to DT101: SF 12.3
DT4 to DT8: " 45.6," —» DT102 to DT103: SF 45.6
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Example 5) Operation unit: 32 bits (SF)

[i]...SF
[S1]..."%e" : Convert exponential ASCII data into 32-bit single precision real number data
(Data end:',")

[S2]...DTO

[N]...H:00020101 : @ ASCII data (reverse direction)

[D]...DT100 @ Storage:start position:(1)=>:[82]+1:bytes

3 Conver ta amou d
(2) Storage start position = +1 bytes
3 rsion da 1
[S2 (characters) [D]
DTO [ H31** |1 ** — T100 | SF 1.2345E+12
DT1 |- H322E |2 . /T102 SF -1.23E-23
DT2 | H3433 [4 3 DT104
DT3 | H4535 |E 5
DT4 | H312B |1 +
DT5 | H2C32 |, 2
DT6 | H312D |1 -
DT7 | H322E |2
DT8 | H4533 |E 3
DT9 | H322D |2 -
DT10| H2C33 |, 3 -
DTO to DT5: "1.2345E+12," — DT100 to DT101: SF 1.2345E+12
DT6 to DT10: "-1.23E-23," — DT102 to DT103: SF -1.23E-23

Example 6) Operation unit: 16 bits (US)

[i]...US

[S1]..."%5d" : Convert decimal ASCII data (5 digits) into 16-bit data
[S2]...DTO

[N]...H 00020101 : @ ASCII data (reverse direction)

[D]...DT100 @ Storage: start position:(1):=>:[82]+1:byies

.tS-Z] (characters) [D]

DTO [ H20* **  >DT1 00| HO04D2 |U 1234
DT1 | H3231 |2 1 DT101 | HFFC8 [U 65480

DT2 | H3433 [4 3 ] DT102
DT3 | H3536 |5 6 j|

DT4 | H3834 |8 4
DT5 | H*30 [**0

DTO to DT2: "1234" — DT100: U 1234 (H 04D2)
DT3 to DT5: "65480 " — DT101: U 65480 (H FFC8)
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Example 7) Operation unit: 16 bits (SS)

[i]...SS

[S1]..."%5d" : Convert decimal ASCII data (5 digits) into 16-bit data
[S2]...DT0

[N]...H:00020101 : @ ASCII data (reverse direction)

[D]...DT100 @ Storage start position:(1):=> [82]+1 bytes

.['52] o (characters) .: [D]

OT0 [H20~| = o —~DT100[ HoaD2 1K 1284
DT1 [H3231 |2 1 ] DT101 [ HFFCB |K-56
DT2 | 13433 |4 3 /DT102

DT3 [ H2020

DT4 [ H352D |5 - ]

DT5 [ H™36 | 6

DT6

Exam

DTO to DT2: " 1234" — DT100: K 1234 (H 04D2)
DT3to DT5: "-56" — DT101: K-56 (H FFC8)

ple 8) Operation unit: 32 bits (UL)

[i...UL

[S1]..."%10d" : Convert decimal ASCII data (10 digits) into 32-bit data
[52]...DTO _

[N]...H:00020001 : @ ASCII data (reverse direction)

[D]...DT100 @ Storage: start:position:(0):=>:[S2]+0:bytes

(characters)

DTO: | H 2020 - C DT100 | H04D2 |U 1234

DT1 | H 2020 / DT101 | H 0000

DT2 | H 2020 [ DT102 | H FFC8 |[U 4294967240

DT3 [ H3231 |2 1 DT103 | HFFFF

DT4 [ H3433 [4 3 - DT104

DT5| HB3234 |2 4 -

DT6 | H3439 |4 9

DT7 | H3639 |6 9

DT8 | H3237 |2 7

DT9 | H3034 [0 4 -

DT10
DTOtoDT4;: " 1234" — DT100to DT101: U 1234 (H 0000 04D2)
DT5 to DT9: "4294967240" — DT102 to DT103: U 4294967240 (H FFFF FFC8)
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Exam

ple 9) Operation unit: 32 bits (SL)

[i]...SL

[S1]..."%10d" : Convert decimal ASCII data (10 digits) into 32-bit data
[S2]...DTO

DT1 | H 2020 H-0000
DT2 | H 2020 HFFC8 [K -56
DT3 | H 3231 H FFFF
DT4 | H 3433
DT5 | H 2020 m
DT6 | H 2020
DT7 | H 2020
DT8 | H2D20 |-
DT9 | H3635 [6 5 -—
DT10
DTO to DT4:" 1234" — DT100 to DT101: K 1234
DT5 to DT9: " -56" — DT102 to DT103: K -56
Example 10) Operation unit: 16 bits (US)
[i]...US
[S1]..."%4x" : Convert hexadecimal ASCII data (4 digits) into 16-bit data
[S2]...DTO

DTO
DT1
DT2
DT3
DT4

(characters) [D]
H3233 |2 3 :| —» DT100
H 3031 |01 DT101
H4142 |A B ]/DT102
H 3839 |8 9

DTO to DT1: "0123" — DT100: H 0123
DT2 to DT3: "89AB" — DT101: H 89AB

H 0123

H 89AB
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Example 11) Operation unit: 16 bits (US)

[i]...US

[S1]..."%4x" : Convert hexadecimal ASCII data (4 digits) into 16-bit data
[S2]...DTO

[N]...H:00020001 : (@ ASCII data (reverse direction)

[D]...DT100

(2):‘Storage start position: = +0:bytes

DTO [ H3130 [1 0 —DT100 | —H 0123

DT1 [ H3332 |32 -~ DT101 [ H 89AB
DT2 [ H 3938 ]/DT102

9 8
DT3 | H4241 |B A

DTO to DT1: "0123" — DT100: H 0123
DT2 to DT3: "89AB" — DT101: H 89AB

Example 12) Operation unit: 32 bits (UL)
[i]...UL

[S1]..."%6X" : Convert hexadecimal ASCII data (6 digits) into 32-bit data
[S2]...DTO

: (D ASCII data (forward direction)
1(2) Storage start position (0) = [S2]+0 bytes
BCo

(D]
3 ] [DT100 H0123 [H 123

DT101}-H 0000

DT102] H ABCD |H 89ABCD

2
0
> C

DT3 [ H4344 |C D / DT103{__H 0089

DT4 [ H4142 |A B ] DT104__4
8

* If the no. of characters is smaller than
the converted bits, fill the remaining
digits with '0's.

DTO to DT2: "000123" — DT100: H 0000 0123
DT3 to DT5: "89ABCD" — DT101: H 0089 ABCD
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Example 13) Operation unit: 32 bits (UL)
[i...UL
[S1]..."%6x" : Convert hexadecimal ASCII data (6 digits) into 32-bit data
[S2]...
[N]...H :000: : (D ASCII data (reverse direction)
[D]...DT10 (2):Storage:start position:(0) = [S2]+0 bytes

=:+0:byt

(characters) [D]
H 3030 (0 O A_EDT100 H0123 |H 123
H3130 |1 0 ] - LDT101|_H 0000
H3332 |3 2 [DT102 H ABCD |H 89ABCD
H3938 |9 8 / DT103[_H 0089
H4241 |B A ] DT104 4
H4443 |ID C |

* If the no. of characters is smaller than
the converted bits, fill the remaining
digits with '0's.

DTO to DT2: "000123" — DT100: H 0000 0123
DT3 to DT5: "89ABCD" — DT101: H 0089 ABCD
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Example 14) Operation unit: 32 bits (UL)

[82]
DTO
DT1
DT2
DT3
DT4
DT5
DT6

[i]...uL

[S1]..."%7b"

[S2]...DTO

[N]...H:00020000

[D]...DT100

: (D ASCII data (forward directi

ion)

@ Storage start posrtlon (0):=>[821+0 bytes

(characters)

2

= WO NoOo
N BOO O =W

_———L

/[

(D]

: Convert decimal ASCII data (7 digits) into 32-bit BCD data

DT100[ H0123

U 00000291

DT101| _H 0000

DT102] H 4567

U 19088743

DT103| _H 0123

DT104 [}

|

* If the no. of characters is smaller than the
converted bits, fill the remaining digits with '0's.

DTO to DT3: "0000123" — DT100 to DT101: H 0000 0123

DT3 to DT6: "1234567" — DT102 to DT103: H 0123 4567

Example 15) Operation unit: 32 bits (UL)

[i]...UL

[S1]..."%7b"

[N]...
[D]...

[S2].. DTO

(characters)

H3030 |0 0 C
H3030 |00 | ___—m
H3231 |2 1 C
H3133 |1 3 /
H3332 |3 2

H3534 |5 4

H3736 |7 6

. (D ASCII data (reverse direction)
@ Storage start posmon (0):=> [SZ]+0 bytes

(D]

DT100[ H 0123

DT101}H0000

DT102| H 4567

DT103{ H 0123

DT104] 4

: Convert decimal ASCII data (7 digits) into 32-bit BCD data

U-00000123

U 01234567

* If the no. of characters is smaller than the
converted bits, fill the remaining digits with '0's.

DTO to DT3: "0000123" — DT100 to DT101: H 0000 0123

DT3 to DT6: "1234567" — DT102 to DT103: H 0123 4567
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Example 16) Operation unit: 32 bits (SF)
[il...SF

[S1]..."%10f"

[S2]...DTO

: Convert floating point ASCII data (10 characters) into 32-bit real number data

(characters) [D]

DTO [ H20* e DT100 [ SF12.3
DT1 ["H 2020 /DT102 SF456
DT2 | H 2020 DT104
DT3 [ H3120 |1
DT4 [ H2E32 |. 2
DT5 | H 2033 3 -
DT6 | H 2020
DT7 | H 2020
DT8 | H3420 |4
DT9 | H2E35 |. 5
DT10{ H**36 |* 6 -

DTOtoDT5: " 12.3" — DT100to DT101: SF 12.3

DT5to DT10; "  45.6"— DT102to DT103: SF 45.6

B Flag operations

Name Explanation
To be set in the case of out-of-range in indirect access (index modification).
To be set when the conversion format specified by [S1] is not a settable operation unit.
To be set when the conversion format specified by [S1] is not a control string.
SR7 To be set when the no. of ASCII code digits specified by [N] exceeds the max. no. of digits for the control string
SR8 specified by [S1].
(ER) To be set when the storage start position specified by [N] is out of the range.

To be set when the conversion data amount specified by [N] exceeds the [S2] area.

To be set when the conversion data amount specified by [N] is out of the range.

To be set when the conversion result exceeds the area specified by [D].
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ACHK (ASCII Data Check)

B Ladder diagram
RO
I ACHK.US| “%3d” DTO H20101
i S1 S2 N

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ [ [ J o [ J o
B List of operands
Operand Explanation
S1 Control string
S2 Starting number of the area that stores an ASCII code
N Conversion method

Bl Available devices (®: Available)

16-bit Pl Integers Real o4in
o g device device g numbers/°tring 'ng_‘?‘
peran modifier
WX |WY |WR|{WL|WS|SD |DT |LD|UM|WI (WO :;2 ZE BB SF|DF| "" *q
S1 e o o o BN ®
S2 ( BN BN BN NN BN NN BN ) o
N2 @@ @@ e o e o o

*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*2: To be handled as a 32-bit integer (UL), regardless of operation unit.

Bl Outline of operation

¢ Check whether the specified ASCII code string can be converted using the ATOB instruction.

¢ According to the control string specified by [S1], check whether the ASCII code stored in the area specified
by [S2] can be normally converted using the conversion method specified by [N].

o If the check result is normal, the system relay SRB turns on (1), and if abnormal, SRB turns off (0).

¢ Specify the same value as the ATOB instruction for the control string in [S1], start of the source data in [S2],
and conversion method in [N].

¢ Operations of the ASC max. string length, valid range of conversion data value, etc. are the same as
ATOB.

B Flag operations
Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

To be set when the conversion format specified by [S1] is not a settable operation unit.

To be set when the conversion format specified by [S1] is not a control string.

SR7

To be set when the no. of ASCII code digits specified by [N] exceeds the max. no. of digits for the control string
SR8 e
(ER) specified by [S1].

To be set when the storage start position specified by [N] is out of the range.

To be set when the conversion data amount specified by [N] exceeds the [S2] area.

To be set when the conversion data amount specified by [N] is out of the range.
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INV (Data Inversion)

B Ladder diagram

RO
I INV.US| DTO
i D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o ] [ J o
B List of operands
Operand Explanation
D Device address where the data to be inverted are stored
Bl Available devices (®: Available)
32-bit
16-bit . Real .
device de:”ce Integers |\ imbers/String Index
Operand 1 modifier
*:
2
WX |WY |WR|WL (WS |SD | DT |LD |UM| WI |WO TS|TE | IX] KU |H SF|DF| ""
CS|CE| *3
D o L BN ( BN BN BN BN BN J [

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:
be specified).
*3:

Index register (10 to IE)

Outline of operation

e Logically invert the device address value specified by [D].

/[D] — [D]

B Process details

Example 1) Operation unit: 16 bits (US, SS)

Example 2) Operation unit: 32 bits (UL, SL)

Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

[i]...US,SS [i]...UL,SL
[D]...DT2 [D]...TS1
DTO H 0011 DTO H 0011 TSO | H 11223344 TSO | H 11223344
DT1 H 2233 DT1 H 2233 TS1| H 55667788 TS1 | H AA998877
DT2 H 4455 — DT2 H BBAA TS2 | H9900AABB [—> TS2 | H 9900AABB
DT3 H 6677 DT3 H 6677 TS3 |H CCDDEEFF TS3 |H CCDDEEFF
DT4 H 8899 DT4 H 8899 TS4 | H 12345678 TS4 | H 12345678
B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).

(ER)
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NEG (Sign Inversion)

B Ladder diagram

RO
I NEG.SS| DT2 | DT3
S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ o

B List of operands
Operand Explanation

S Device address where the data whose sign is to be inverted are stored, or constant

D Storage device address
B Available devices (®: Available)

32-bit
16-bit : Real .
device de:nce Integers |\ \mbers>t"NY Index
Operand 1 modifier
*:
2
WX |WY WR|WL (WS |SD DT (LD |UM| WI WO TSITE| X} KU\ H SF|(DF| ""
CS|CE| *3
s | ®© & & e e o o o ( BN BN BN NN ) o o
D (AN NN BN ([ N BN J [ BN BN BN o

*1: Operation unit: 16-bit integers (SS) cannot be specified.
*2: Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).
*3:  Index register (0 to IE)

H Outline of operation

¢ Calculate the complement for 2 with respect to the device address value specified by [S] or constant, and
invert the sign of the data.

¢ The calculation result is stored in the device address specified by [D].

B Process details

Example 1) Operation unit: 16 bits (SS)

[i]...SS
[S]...DT2  [D]..
DTO[ K100
DT1[ K110
DT2[ K120
DT3[ K130
DT4[ K140

.DT3

DTO
DT1
DT2
DT3
DT4

K100

K110

K120

K-120

K140

B Precautions during programming
¢ \When the min. negative value is specified, the result should be the min. negative value.

B Flag operations

Example 2) Operation unit: 32 bits (SL)

fi]...SL
[S]...TS1 [D]...TS4
TSo[ K500
TS1[ K 1000
TS2| K 1500
TS3[ K 2000
TS4| K 2500

TSO K500

TS1 K 1000
TS2 K 1500
TS3 K 2000
TS4| K -1000

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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ABS (Absolute Value)

B Ladder diagram

RO

ABS.US DT1 DT2

B Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ ([ o o
B List of operands
Operand Explanation
S Device address where the data for taking an absolute value are stored, or constant
D Storage device address
Bl Available devices (®: Available)
. 32-bit
16-bit . Real .
. device Integers String| Index
device numbers .
Operand *1 modifier
TS|TE|IX| K| U | H *2
WX |WY |WR|WL|WS|SD | DT |LD|UM| WI|WO SF | DF
CS|CE|*3 | *4 | *5
S [ BN NN BN NN NN BN NN BN BN BN NN NN NN NN BN BN o
D e o o o ( BN NN J e o6 o o o

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

*4: Only operation unit: signed integers (SS, SL) can be specified.

*5:  Only operation unit: unsigned integers (US, UL) can be specified.

Bl Outline of operation

¢ Take an absolute value for the device address specified by [S] or constant, and store the value in the
device address specified by [D].

B Process details

Example 1) Operation unit: Signed 16 bits (SS) Example 2) Operation unit: Signed 32 bits (SL)
[i]...SS [il...SL
[S]...DT1 [D]...DT2 [S]...TS1 [D]...TS2
DTO K-100 DTO K-100 TSO K-500 TSO K-500
DT1 K-110 DT1 K-110 TS1 K-1000 TS1 K-1000
DT2 K-120 DT2 K110 TS2 K-1500 —|—>T82 K1000
DT3 K-130 DT3 K-130 TS3 K-2000 TS3 K-2000
DT4 K-140 DT4 K-140 TS4 K-2500 TS4 K-2500

B Precautions during programming
o If an unsigned integer (US, UL) is specified, the same value is stored in the storage location.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when the min. negative value is specified for [S].
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EXT (Sign Extension)

B Ladder diagram
RO
| EXT.US DTO DT1

i S D
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o [
B List of operands
Operand Explanation
S Device address where the data for sign extension are stored, or constant
D Storage device address
Bl Available devices (®: Available)
32-bit
16-bit . Real .
device de:nce Integers |, imbers/>t1iNg Index
Operand 1 modifier
TS|TE|IX| K| U |H . *2
WX |WY WR|WL|WS|SD |DT|LD | UM|WI WO cslcel 3|+ | *5 SF | DF
s || & & & & & e e o o o BN BN ) o
D (BN BN BN ( BN BN J BN BN BN J o

*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*2:  Index register (10 to IE)

*3:  Only operation unit: signed integers (SS) can be specified.

*4: Only operation unit: unsigned integers (US) can be specified.

Ml Outline of operation

¢ Extend the sign for the device address value specified by [S] or constant, and store the result in the device
address specified by [D].

B Process details

Example 1) Operation unit: Signed 16 bits (SS)
[i]...SS
[S]...DTO [D]...DTO

DTO[K -2(H FFFE)| — DT0-DT1[K-2(H FFFFFFFE)|
DT1[ K 0(H 0000)

Example 2) Operation unit: Unsigned 16 bits (US)
[i]...US
[S]...DTO [D]...DTO

DTO[ HFFFE__| — DTO-DT1[ H 0000FFFFE
DT1[__H1234

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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BCD (Conversion: BCD Data)

B Ladder diagram

RO
I BCD.US DTO DT1
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] o
B List of operands
Operand Explanation
S Device address that store the binary data to be converted are stored, or constant
D Device address to store the conversion result
B Available devices (®: Available)
16-bit 32-bit s Real Strin
device device 9 numbers 9 Index
Operand modifier
TS|TE|IX| K| U |H I *
WX|WY WR|WL (WS |SD | DT |LD |[UM| WI (WO cs | ce SF | DF 1
s | ® & & & e e e o o o (L NN  J
D BN NN BN e e o o o
*1: Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).

H Outline of operation
¢ Convert the device address value specified by [S] or constant, from binary data to BCD data, and store the
result in the device address specified by [D].

B Process details

Example 1) Operation unit: 16 bits (US)
[i]...US
[S]...DTO [D]...DT10

DTO H 0010 (K16) — DT10 H 0016
DT1 DT11

Example 2) Operation unit: 32 bits (UL)
[il...UL
[S]...DTO  [D]...DT10
DTO H614E | (K 12345678)] — [ DT10| H 5678

DT1 H 00BC DT11 H 1234
DT2 DT12

B Precautions during programming
o If an unsigned integer (US, UL) is specified, the same value is stored in the storage location.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when the binary data exceed the BCD-convertible range.

(ER) (E.g. Cases exceeding US: K 9999, UL: K 99999999)

3-116




BIN (Con

version: BCD — BIN)

B Ladder diagram

RO

BIN.US DTO DT10

i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ [ [
B List of operands
Operand Explanation
S Device address that store the BCD data to be converted, or constant
D Device address to store the conversion result
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand modifier
TS| TE|IX| K| U | H e *
WX|WY |WR|WL (WS |SD | DT |LD |UM| WI (WO cs | ce SF | DF 1
s | & e & & e o o o o (BN ) o
D o & o o [ BN BN J o o

*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).

H Outline of operation
¢ Convert the device address value specified by [S] or constant, from BCD data to binary data, and store the
result in the device address specified by [D].

B Process details
Example 1) Operation unit: 16 bits (US)

fi]...UsS

[S]...DTO  [D]...DT10

DT10 H 0016 — DTO H 0010 (K 16)

DT11

DT1

Example 2) Operation unit: 32 bits (UL)

[i]...UL

[S]...DTO  [D]...DT10

DT11 H 1234

DT10 H 5678 :| _— DTO H614E |(K 12345678)
DT1 H 00BC
DT2

DT12

B Precautions

during programming

o If an unsigned integer (US, UL) is specified, the same value is stored in the storage location.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when [S] is not BCD data.
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DECO (Decoding)

B Ladder diagram
RO
I DECO DT1 DT2 DT3

Bl Available operation units (®: Available)
¢ No operation units

B List of operands

Operand Explanation

S Device address where the data for decoding are stored, or constant

Device address where the control data (specification of the conversion start bit, specification of the

N conversion-enabled bit length) are stored, or constant

D Storage device address

Bl Available devices (®: Available)

16-bit Bl Integers Real o4 in
device device 9 numbers 9 Index
Operand ISITElX K Tu TH modifier
WX (WY 'WR|WL (WS |SD | DT |LD |UM| WI |WO cs | ce SF|DF| "" *
S [ N BN BN BN NN BN BN BN NN BN J BN NN J o
n o &6 &6 6 6 6 &6 &6 o o o o o
D o e o o ( BN BN o (

*1:  Only 16-bit devices, and integer constants can be modified (real number constants, and character constants cannot be specified).

H Outline of operation

¢ Decode the device address value specified by [S] or constant, and store the decoding result in the device
address specified by [D].

¢ The portion targeted by decoding is specified by the control data [n].

¢ Length of the device address required for storing the decoding result varies by the length of the portion to
be decoded.

B Specification of control data [N]

15 1211 87 43 0

n:| ---- ] 0000 | ---- | 0000 | Ignore the bits indicated with '-'.
— —
nH (Specify the nL (Specify the conversion-
conversion start bit) enabled bit length)
Bit 0: HO 1 bit: H1
| I
Bit 15: HF 8 bits: H8
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Bl Example of conversion

Data to be converted Decoded result (16 bits)
0000 0000 0000 0000 0001
0001 0000 0000 0000 0010
0010 0000 0000 0000 0100
0011 0000 0000 0000 1000
0100 0000 0000 0001 0000
0101 0000 0000 0010 0000
0110 0000 0000 0100 0000
0111 0000 0000 1000 0000
1000 0000 0001 0000 0000
1001 0000 0010 0000 0000
1010 0000 0100 0000 0000
1011 0000 1000 0000 0000
1100 0001 0000 0000 0000
1101 0010 0000 0000 0000
1110 0100 0000 0000 0000
1111 1000 0000 0000 0000

B Specification of nL and length of calculation result

nL value Occupancy length of Enabled bit length of | Value other than the
Conversion-enabled | the decoded result the decoded result enabled bit length in [D]
bit length

1 1 word 2 0

2 1 word 4 0

3 1 word 8 (1 byte) 0

4 1 word 16 (1 byte) -

5 2 words 32 (2 bytes) -

6 4 words 64 (4 bytes) -

7 8 words 128 (8 bytes) -

8 16 words 256 (16 bytes) -

B Process details

Example) Decode 4 bits from Bit 4
[S]...DT1 [n]...H 0404 [D]...DT2

* Store the result of decoding the specified portion (“0111”=7) into the 16-bit
(24-bit) device address starting with DT2.

* The 16-bit area starting with DT2 turns on, while the other bits become '0'.
15 4 0 15 7 0

DT1 | 0000 0000 0111 0000 | —>» DT2 [ 0000 0000 1000 0000 |

\ﬂ_} — o

~—

4 bits 16 bits

B Flag operations

Name Explanation
To be set in the case of out-of-range in indirect access (index modification).
SR7 To be set unless 1 < nL < 8, where nL is the conversion-enabled bit length.
(SER; To be set unless 1 < nH + nL < 16, where nH is the conversion start bit and nL is the conversion-enabled bit length.

To be set if, when the decoded result is stored in the device address specified by [D], it exceeds the area.
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SEGT (7-Segment Decoding)

B Ladder diagram
RO
| SEGT.US| DTO | DT10

i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o
B List of operands
Operand Explanation
S Device address where the data for decoding are stored, or constant
D Storage device address
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand modifier
TS|TE|IX| K| U |H *
WX|WY WR|WL (WS |SD | DT |LD |[UM| WI (WO cs | cE SF | DF| "" 1
s | ®© & & & e &6 o o o o ( BN o
D) | BN NN NN J ( BN BN o o

*1:  Only 16-bit devices, and integer constants can be modified (real number constants, and character constants cannot be specified).

Bl Outline of operation

¢ Convert the device address value specified by [S] or constant into 4-digit data for 7-segment notation, and
store the resulting data in the 2-word device address starting with [D].

B Process details

Example) H ABCD is stored in [S]
[S]...DTO [D]...DT10

DTO [HABCD| —= DT10( 0011 | 1001 | 0101 | 1110
DT11| 0111 | 0111 | 0111 | 1100

B Precautions during programming
o If an unsigned constant U is specified for [S], it should be converted as HEX data.

3-120



B Notation and corresponding data

1-digit data to be

1-digit data for 7-segment notation [D]

Figure convesr]ted g ¢ R p . b 7-segment notation

0 o lolo oo |o [1 |1 [1 |1 |1 ,':,’

1 o lolo |1 ]o |o |o o [o |1 |1 ,’

2 o lo 1 lofo |1 o |1 [1 |o |1 ,_-

3 o lo 1 1 ]o |1 o o [1 |1 |1 :-{

4 o |10 oo |1 1 1o o |1 |1 '-,’

5 o |10 |1 0o |1 1 o |1 |1 |o C
= a

6 o1 1 lolo |1 |1 |1 |1 |1 o E, \_/
- f

7 o 11|10 o |1 |o o |1 |1 ' ,’ &

8 1 1o oo o |1 [1 |1 |1 |1 |1 E[ . .

9 1 10 o |1 |o 1 1 0 1 1 1 '_-,’ ?

A 1 1o |1 ]o o |1 [1 |1 |o |1 |1 ,'-7

B 1o |1 {10 |1 [1 |1 |1 |1 |o ,':,

c 11110 ]ofo o [1 |1 |1 |o |o ,':

D 101 o1 o |1 o |1 |1 |1 |1 ,_-,’

E 111 (110 o |1 [1 |1 |1 o |o ,'_-

F 11 {110 |1 [1 |1 |o |o |o ,'-

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8

(ER) To be set if, when the conversion result is stored in the device address specified by [D], it exceeds the area.

3-121




ENCO (Encoding)

B Ladder diagram
RO
I ENCO DT10 DT15 DT20

S n D
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S Device address where the data for encoding are stored, or constant

Device address where control data (specification of the result output start bit, specification of the conversion-enabled

n bit length) are stored, or constant

D Storage device address

Bl Available devices (®: Available)

16-bit 32-bit Int Real Stri
SEEe device ntegers | - bersString Ind_e?(
Operand TsITE X | KU T H modifier
WX |WY |WR|WL (WS|SD | DT |LD |UM| WI (WO cs | ce SF | DF| "™ *1
S o &6 6 6 6 6 &6 &6 o o o o
n o &6 &6 6 6 &6 &6 o6 o o o o o
D o o o o ( BN BN o o

*1:  Only 16-bit devices, and integer constants can be modified (real number constants, and character constants cannot be specified).

Bl Outline of operation

¢ Encode the device address value specified by [S] or constant, and store the encoding result in the device
address specified by [D].

¢ The portion targeted by encoding is specified by the control data [n].
¢ When several bits targeted by encoding are ON, the uppermost bit is enabled.

¢ Encode the content for 2nL bits, starting with the device address specified by [S]. The encoded result is
stored as a decimal number within 8 bits from the bit specified by nH.

¢ In the device address specified by [D], portions other than the one storing conversion result are set to 0.

B Specification of control data [N]

15 1211 87 43 0

n:| ===+ [ 0000 [ ---- | 0000 | Ignore the bits indicated with '-'.
H_J H_J
nH (Specify the result nL (Specify the conversion-
output start bit) enabled bit length)
Bit 0: HO 2" bits: H1
I I
Bit 15: HF 28 bits: H8
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Bl Example of conversion

Data to be converted (16 bits) | Encoded result
0000 0000 0000 0001 0000
0000 0000 0000 0010 0001
0000 0000 0000 0100 0010
0000 0000 0000 1000 0011
0000 0000 0001 0000 0100
0000 0000 0010 0000 0101
0000 0000 0100 0000 0110
0000 0000 1000 0000 0111
0000 0001 0000 0000 1000
0000 0010 0000 0000 1001
0000 0100 0000 0000 1010
0000 1000 0000 0000 1011
0001 0000 0000 0000 1100
0010 0000 0000 0000 1101
0100 0000 0000 0000 1110
1000 0000 0000 0000 1111

B Specification of nL and length of result

nL value Conversion-enabled | nL value Conversion-enabled
bit length bit length

1 2 5 32 (2 bytes)

2 4 6 64 (4 bytes)

3 8 (1 byte) 7 128 (8 bytes)

4 16 (1 byte) 8 256 (16 bytes)

B Process details
Example) [S]...DT10 [n]...H 0005 [D]...DT20

DGT S,S81,n,D, D1
Transfer [n] digits from the [S1]th digit of the area specified by [S], to the [D1] digit of the 16-bit
data specified by [D]. Transfer starts with the Oth digit, 1st digit, 2nd digit, and 3rd digit by every
four bits from the lower level.

Conversion-enabled bits are DT10 to DT11 (32 bits from DT10).
The bit numbers that are ON in these two-word area are stored in a decimal form from Bit 0 of

DT20.

DT10
DT11

0000

0001

0000

0000

0000

0000

0000

0000

Bit 8, counted from the lowest bit of DT10, is ON.

1

DT20 | 0000 | 0000 | 0000 | 1000 | Store H8in DT20.

B Precautions during programming

o If an unsigned constant U is specified for [S], it should be converted as Hex data.

B Flag operations

Name Explanation
To be set in the case of out-of-range in indirect access (index modification).
SR7 To be set unless 1 < nL < 8, where nL is the conversion-enabled bit length.
(SER:) To be set (consistency) unless the sum of nH (result output start bit no.) and nL (conversion-enabled bit

length)is 1 <nH + nL < 16.

To be set when the data to be encoded is all "0".
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UNIT (Digit Unification)

B Ladder diagram

RO
I UNIT.US| DT10 U3 DT20
[ S n D
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ o
B List of operands
Operand Explanation
S Device address where the data to be unified are stored, or constant (data format: unsigned 16-bit integer)
n Device address where the no. of data to be unified is stored, or constant (data format: unsigned 16-bit integer)
D Storage device address (data format: according to the operation unit)

Bl Available devices (®: Available)

16-bit Bl Integers Real o4 in
device device g numbers (] Ind_e?(
Operand ISITElX K Tu TH modifier
WX |WY |WR|WL (WS |SD | DT |LD |UM|WI |WO cs | ce SF|DF| "" *1
S o o 060 6 &6 o o o o o  J
n o &6 0606 6 6 &6 6 o o o L NN o
D o 0o o o BN BN  J  J
*1:  Only 16-bit devices, and integer constants can be modified (32-bit devices, real number constants, and character constants cannot

be specified).

Outline of operation

e The lower 4 bits of the 16-bit data for [n] words starting with [S] are combined into 16-bit data.

¢ The available range for the no. of data to be unified [n] is 0 to 4. When [n] = 0, this instruction is not
executed.

¢ The other portions of [D] are padded with "0".

B Process details

[i]...Us
[S]...DT10  [n]...U3  [D]...DT20
15...12 11...8 7...4 3...0

DT10 | 0000 [ 0000 | 0000 | 0001

DT11 | 0000 | 0000 | 0000 | 0010

DT12 | 0000 | 0000 | 0000 | 0100 ‘1

DT20

15+++12|11++-8| 7+++4 | 3-+-0
0000 | 0100 | 0010 | 0001

B Flag operations

%_J
Padded with '0'.

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when the no. of data to be unified [n] is out of the specified range.
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DIST

(Diqgit Disinteqgration)

B Ladder diagram

RO
I DIST.US| DT10 U4 DT20
i S n D

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF

i L

B List of operands

Operand Explanation

S Device address where the data to be disintegrated are stored, or constant (data format: according to the operation

unit)

n

integer)

Device address where the no. of points to be disintegrated are stored, or constant (data format: unsigned 16-bit

D

Storage device address (data format: unsigned 16-bit integer)

Bl Available devices (®: Available)

16-bit Ealt Integers Real lo¢in
device device g numbers 9 Ind_e?(
Operand TsITElX | KU T H modifier
WX|WY |WR|WL (WS |SD | DT |LD | UM| WI | WO cslce SF|DF| "" *1
S o 6 &6 6 6 6 6 6 o o o (BN o
n [ BN NN NN NN BN BN NN NN BN BN (BN o
D o o o o ( BN BN o o
*1:  Only 16-bit devices, and integer constants can be modified (32-bit devices, real number constants, and character constants cannot
be specified).

Bl Outline of operation

¢ 16-bit device specified by [S] is disintegrated into 16-bit data by 4 bits. (The available range for the no. of
data to be disintegrated [n] is 0 to 4.)

eWhen [n

] = 0, this instruction is not executed.

B Process details

Example) Operation unit: 16 bits (US)

fi]...US

[S]...DT10 [n]...Uu4 [D]...DT20

DT10

15--+1

2111---8| 7--+4 30

0100

0011 | 0001 | 0000

|"DT20 0000 | 0000 [ 0OOO | 0000
DT21 | 0000 | 0000 | 0000 | 0001

> DT22 [ 0000 | 0000 | 0000 | 0011

> DT23 [ 0000 | 0000 | 0000 | o100

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8 To be set when the no. of data points to be disintegrated [n] is out of the specified range.

(ER) To be set when, if data equivalent to [n] are transferred from the address specified by [D], it exceeds the device address.

3-125



BUNI (Byte Data Unification)

B Ladder diagram

RO
I BUNI.US| DT10 U2 DT20
[ S n D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] o
H List of operands
Operand Explanation
S Device address where the data to be unified are stored, or constant (data format: unsigned 16-bit integer)
n Device address where the no. of data to be unified is stored, or constant (data format: unsigned 16-bit integer)
D Storage device address (data format: according to the operation unit)
B Available devices (®: Available)
16-bit 32-bit s Real Strin
device device 9 numbers 9 Index
Operand e T modifier
WX|WY WR|WL (WS |SD | DT |LD |UM| WI (WO . SF |DF| "" *1
CS |CE| *2
S L N BN BN BN BN BN BN BN NN BN J  J
n |®© & & &6 e & e e e o o L NN o
D BN NN BN L BN NN o o
*1:  Only 16-bit devices, and integer constants can be modified (32-bit devices, real number constants, and character constants cannot
be specified).
*2: Index register (10 to IE)
B Outline of operation

¢ When the operation unit is 16 bits (US), the lower 1 bit of the 16-bit data for [n] words starting with [S] are
unified into 16-bit data. (The available range for the no. of data to be unified [n] is 0 to 2.)

¢ When the operation unit is 32 bits (UL), the lower 1 bit of the 16-bit data for [n] words starting with [S] are
unified into 32-bit data. (The available range for the no. of data to be unified [n] is 0 to 4.)

e When [n] = 0, this instruction is not executed.

e The other portions of [D] are padded with "0".
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B Process details

Example 1) Operation unit: 16 bits (US)

fi]...US
[S]...DT10 [n]...U2  [D]...DT20
15 ...... 8 7 ...... O
DT10 | 00000000 | 00010001
DT11 [ 00000000 | 00010010 _l
DT20
15 ...... 8 7 ...... O
00010010 | 00010011

Example 2) Operation unit: 32 bits (UL)

[i]...UL
[S]...DT10 [n]...Uu3 [D]...DT20
15 ...... 8 VAREERE 0
DT10 | 00000000 00010001
DT11 00000000 00010010
DT12 | 00000000 00010011 j J
DT21 DT20
31 ...... 24 23 ...... 16 15 ...... 8 7 ...... 0
00000000 00010011 00010010 00010011

Padded with '0'.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when the no. of data to be unified [n] is out of the specified range.
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BDIS (Byte Data Disintegration)

B Ladder diagram

RO
I BDIS.US| DT10 U2 DT20
i S n D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ o
H List of operands
Operand Explanation
S Device address where the data to be disintegrated are stored, or constant
n Device address where the no. of points to be disintegrated are stored, or constant
D Storage device address
Bl Available devices (®: Available)
16-bit 32-bit TGS Real Strin
device device 9 numbers 9 Index
Operand modifier
TS|TE{IX| K| U | H - *
WX|WY WR|WL (WS |SD | DT |LD |UM| WI (WO SF | DF 1
CS |CE | *2
s | o o o o6 6 &6 e o6 o o o L NN o
n |® @& e & & e e e e o o (L NN  J
D | BN NN NN J e e o o o
*1: Only 16-bit devices, and integer constants can be modified (32-bit devices, real number constants, and character constants cannot
be specified).
*2: Index register (10 to IE)

Bl Outline of operation

¢ When the operation unit is 16 bits (US), the 16-bit device specified by [S] is disintegrated into 16-bit data by
1 byte. (The available range for the no. of data to be disintegrated [n] is 0 to 2.)

¢ When the operation unit is 32 bits (UL), the 32-bit device specified by [S] is disintegrated into 16-bit data by
1 byte. (The available range for the no. of data to be disintegrated [n] is 0 to 4.)

e When [n] = 0, this instruction is not executed.
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B Process details

Example 1) Operation unit: 16 bits (US)

[i]...US
[S]...DT10 [n]...U2 [D]...DT20
DT10
15seanss 8 Toveans 0
00010010 00010001
\—» DT20 | 00000000 00010001
» DT21 00000000 00010010
Example 2) Operation unit: 32 bits (UL)
[i]...UL
[S]...DT10 [n]...U4 [D]...DT20
DT11 DT10
3esrane 24 | 23esnnnn 16 | 15wxss=- 8 Toveans 0
00010010 00010011 00010010 00010011
\—v DT20 0000 00010001
> DT21 0000 00010010
DT22 0000 00010001
> DT23 0000 00010010
B Flag operations
Name Explanation
R To be set in the case of out-of-range in indirect access (index modification).
7
SRS To be set when the no. of data points to be disintegrated [n] is out of the specified range.
(ER) To be set when, if data equivalent to [n] are transferred from the address specified by [D], it exceeds the device

address.
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GRY (Conversion: Binary — Gray Code)

B Ladder diagram

RO
| GRY.US| DTO | DT10
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ ] o

H List of operands
Operand Explanation

S Device address where the data for conversion are stored, or constant

D Storage device address
(Note) For gray codes, refer to the Correspondence Table: BIN / Gray Code.
Bl Available devices (®: Available)

32-bit
16-bit . Real .
device de:nce Integers |\ imbers|>tring Index
Operand 1 modifier
*
2
WX|WY WR|WL (WS |SD | DT |LD UM | WI (WO TSITE|IX] K U)\H SF |DF| ""
CS|CE| *3
s | & o o 6 &6 o o o o o (L NN  J
D BN NN BN J e e o o o

*1: Operation unit: 16-bit integers (US) cannot be specified.

*2:  Only 16-bit devices, and integer constants can be modified (32-bit devices, real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

Bl Outline of operation

¢ Convert the device address value specified by [S] or constant into a gray code, and store the result in the
device address specified by [D].

B Process

details

Example 1) Operation unit: 16 bits (US)

fi]...US
[S]...DTO

[D]...DT10

DTO [0000000000011000| — DT10 [0000000000010100 |

Example 2) Operation unit: 32 bits (UL)

fi]...UL
[S]...DTO

DTO, DT1

[D]...DT10
[00000000000000000000000000011111]

\

DT10, DT11  [00000000000000000000000000010000 |

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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Bl Correspondence Table: DEC / BIN / Gray Code

Decimal number

Binary number

Gray code

0000 0000 0000 0000

0000 0000 0000 0000

0000 0000 0000 0001

0000 0000 0000 0001

0000 0000 0000 0010

0000 0000 0000 0011

0000 0000 0000 0011

0000 0000 0000 0010

0000 0000 0000 0100

0000 0000 0000 0110

0000 0000 0000 0101

0000 0000 0000 0111

0000 0000 0000 0110

0000 0000 0000 0101

0000 0000 0000 0111

0000 0000 0000 0100

® N o o b [w ([N |~ O

0000 0000 0000 1000

0000 0000 0000 1100

0000 0000 0000 1001

0000 0000 0000 1101

0000 0000 0000 1010

0000 0000 0000 1111

0000 0000 0000 1011

0000 0000 0000 1110

0000 0000 0000 1100

0000 0000 0000 1010

0000 0000 0000 1101

0000 0000 0000 1011

0000 0000 0000 1110

0000 0000 0000 1001

0000 0000 0000 1111

0000 0000 0000 1000

0000 0000 0001 0000

0000 0000 0001 1000

0000 0000 0001 0001

0000 0000 0001 1001

0000 0000 0001 0010

0000 0000 0001 1011

0000 0000 0001 0011

0000 0000 0001 1010

0000 0000 0001 0100

0000 0000 0001 1110

0000 0000 0001 0101

0000 0000 0001 1111

0000 0000 0001 0110

0000 0000 0001 1101

0000 0000 0001 0111

0000 0000 0001 1100

0000 0000 0001 1000

0000 0000 0001 0100

0000 0000 0001 1001

0000 0000 0001 0101

0000 0000 0001 1010

0000 0000 0001 0111

0000 0000 0001 1011

0000 0000 0001 0110

0000 0000 0001 1100

0000 0000 0001 0010

0000 0000 0001 1101

0000 0000 0001 0011

0000 0000 0001 1110

0000 0000 0001 0001

0000 0000 0001 1111

0000 0000 0001 0000

0000 0000 0010 0000

0000 0000 0011 0000

0000 0000 0010 1111

0000 0000 0010 0000

0000 0000 0100 1111

0000 0000 0110 0000

255

0000 00001111 1111

0000 0000 1000 0000
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GBIN (Conversion: Gray Code — BIN)

B Ladder diagram
RO

| GBIN.US| DTO DT10

i S D
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ [ ] o
B List of operands
Operand Explanation
S Device address where the data for conversion are stored, or constant
D Storage device address
(Note) For gray codes, refer to the Correspondence Table: BIN / Gray Code.
B Available devices (®: Available)
32-bit
16-bit . Real .
device de:"ce Integers | imbers/>triNg Index
Operand 1 modifier
*
2
WX|WY WR|WL (WS |SD | DT |LD |UM| WI (WO TSITE| X} K\ U H SF | DF| ""
CS |CE| *3
s | &6 o e 6 &6 e 6 o6 e o6 o o o L NN o
D o e o o BN BN o o o o (

*1: Operation unit: 16-bit integers (US) cannot be specified.
*2:  Only 16-bit devices, and integer constants can be modified (real number constants, and character constants cannot be specified).
*3: Index register (10 to IE)

Bl Outline of operation

¢ Convert the device address value specified by [S] or constant, from gray code to binary data, and store the
result in the device address specified by [D].
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B Process details

Example 1) Operation unit: 16 bits (US)
[i]...US
[S]...DTO [D]...DT10

DTO [0000000000010100] — DT10 [0000000000011000]

Example 2) Operation unit: 32 bits (UL)
[i]...UL
[S]...TSO [D]...TS10

TSO [00000000000000000000000000010000|

TS10 [00000000000000000000000000011111]

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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COLM (Conversion: Bit Line — Bit Column)

B Ladder diagram

RO
I COLM.US DT1 u10 DT10
i S n D
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o
B List of operands
Operand Explanation
S Device address where the data for conversion are stored, or constant
n Device address that stores the bit position specification, or constant (data available range: 0 to 15)
D Starting address of the device to rewrite the bit column
Bl Available devices (®: Available)
32-bit
16-bit . Real .
d
device e:nce Integers | imbers/>tring Index
Operand 1 modifier
*1
WX |WY |WR|WL WS |SD (DT |LD [UM| WI (WO TSITE| X} K U)H SF|DF| ""
CS|CE| *3
s |0 o & e e 6 e o6 o6 o6 o6 o o o (BN o
n | ®@ ® & & & &6 &6 6 6 o6 6 o6 o o BN o
D [ BN NN BN NN J L BN J ( BN NN NN J o
*1: Only 16-bit devices, and integer constants can be modified (real number constants, and character constants cannot be specified).

H Outline of operation

e The 16-bit line data specified by [S] are transferred to the [n] bit column in the 16-word device area
specified by [D].

¢ Portions other than the specified bit column are not changed.
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B Process details
Example) Operation unit: 16 bits (US)

[i]...US

[S]...DT1 [n]...U10 [D]...DT10

15

0

prolo|1]o]1]o]ofo[1][1]1]o]1]1]o]0]1]

|

-
o
o

DT10

DT25

OO |0O|0| O]~ |O|=m|~|O|O|—

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set unless 0 < n < 15, where [n] is the bit position specification.

(ER)

To be set if, when the conversion result is stored in the device address specified by [D], it exceeds the area.
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LINE (Conversion: Bit Column — Bit Line)

B Ladder diagram

RO
I LINE.US DT1 u10 DT10
[ S n D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o
B List of operands
Operand Explanation
S Starting address of the device address to read the bit column
n Device address that stores the bit position specification, or constant (data available range: 0 to 15)
D Storage device address
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand modifier
TS|TE{IX| K| U | H *
WX|WY WR|WL (WS |SD | DT |LD |UM| WI (WO cs | ce SF | DF| "" 1
S o &6 0606 6 6 &6 6 o o o o
n |® @& e & & e e e e o o (L NN  J
D BN NN BN e e o o o

*1:  Only 16-bit devices, and integer constants can be modified (real number constants, and character constants cannot be specified).

Bl Outline of operation

¢ The [n]-bit column data, in the 16-word device area specified by [S], are transferred to the 16-bit data
specified by [D].
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B Process details
Example) Operation unit: 16 bits (US)

[i]...US
[S]...DT1 [n]...U10 [D]...DT20
15 10 0
DTO 1)
0\
of N
1
1
0 \
1 N\
1 \
1 \
0 \
0 \
0 N\
1
0
1 \
DT15 0 \
1 \
15 0

pT200[1]o[1]ofoo[1][1]1]o]1][1]0]0]1]

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set unless 0 < n < 15, where [n] is the bit position specification.

(ER)

To be set when the conversion range specified by [S] exceeds the device address.
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SHR (n-bit Right Shift)

Ladder diagram
RO
I SHR.US DTO K4

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i o ] [ J o
H List of operands
Operand Explanation
D Device address that stores the data to be shifted
n Device address where the no. of shift bits is stored, or constant

Bl Available devices (®: Available)

32-bit
16-bit : Real .
device
device . Integers | imbers/>tring Index
Operand 1 modifier
TS|TE|IX | K| U |H *2
WX |WY |WR|WL (WS |SD | DT |LD |UM| WI (WO SF|DF| ""
CS|CE|*3 | *4 | *5
D e o o o o o o e 6|0 o o
n |® @ 0| @ o o 6 6 6 6 6 & o o o o
*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).
*3: Index register (0 to IE)
*4: Only operation unit: signed integers (SS, SL) can be specified.
*5:  Only operation unit: unsigned integers (US, UL) can be specified.
H Outline of operation

¢ Shift the data specified by [D] to the right (to the lower bit position), by the no. of bits specified by [n]

(decimal specification).

¢ Following the shift, [n] bits from the highest bit are padded with 0. The data in the [n]th bit from the lowest

bit are stored in SR9 (CY).

¢ Only the lower 8 bits in the [n] data are valid. The amount of shift is specified between 0 and 255 bits.
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B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[D]...DTO [n]...K4
DTO [ 1010 | 0110 | 1100 [ 1011 |

DTO [ 0000 | 1010 [ 0110 [ 1100 |

%_J
Padded with '0’ To CY flag (SR9)

Example 2) Operation unit: 32 bits (UL, SL)
[i]...UL,SL
[D]...TS1 [n]...K8
31:+:28 27++:24 23:-:20 19+++16 15:+:12 11:++8 7-++4  3-::0
Ts1| 1110 | 1101 | 1001 [ o0o11 | 1010 | o110 | 1100 | 1011 ]

Ts1[ 0000 [ 0000 [ 1110 [ 1101 [ 1001 [ 0011 [ 1010 [ o110 |J

< J
—
Padded with '0' To CY flag (SR9)

B Flag operations

Name Explanation
SR7
SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
SR9(CY) To be reset if the [n] (no. of shift bits) is larger than the operation unit.
In other cases, data in the [n]th bit from the lowest bit are to be set.
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SHL (n-bit Left Shift)

Ladder diagram
RO
I SHL.US DTO K4

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i o ] [ J o
H List of operands
Operand Explanation
D Device address that stores the data to be shifted
n Device address where the no. of shift bits is stored, or constant

Bl Available devices (®: Available)

32-bit
16-bit : Real .
device
device . Integers | imbers/>tring Index
Operand 1 modifier
TS|TE|IX | K| U |H *2
WX |WY |WR|WL (WS |SD | DT |LD |UM| WI (WO SF|DF| ""
CS|CE|*3 | *4 | *5
D e o o o o o o e 6|0 o o
n |® @ 0| @ o o 6 6 6 6 6 & o o o o
*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).
*3:  Index register (0 to IE)
*4: Only operation unit: signed integers (SS, SL) can be specified.
*5:  Only operation unit: unsigned integers (US, UL) can be specified.
H Outline of operation

¢ Shift the data specified by [D] to the left (to the higher bit position), by the no. of bits specified by [n]

(decimal specification).

¢ Following the shift, [n] bits from the lowest bit are padded with 0. The data in the [n]th bit from the highest

bit are stored in SR9 (CY).

¢ Only the lower 8 bits in the [n] data are valid. The amount of shift is specified between 0 and 255 bits.
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B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS

[D]...DTO [n]...K4
15:+:12 11+++8 T+++4  3=+:0

DTO | 1010 | 0110 [ 1100 [ 1011 |

e

DTO [_0110 | 1100 | 1011” [ 0000 |
—
To CY flag (SR9) Padded with "0’

Example 2) Operation unit: 32 bits (UL, SL)
[i]...UL,SL
[D]...SV1 [n]...K8
31:+:28 27--:24 23-::20 19-++16 15-++12 11:++:8 7-+:4  3:::0
Ts1| 1110 | 1101 | 1001 [ o011 | 1010 | o110 | 1100 | 1011 |

l L _—

Ts1[ 1001 | 0011 | 1010 | 1010 ] 1100 | 1011 ] 0000 | 0000 |

—
To CY flag (SR9) Padded with '0’

B Flag operations

Name Explanation
SR7
SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
SR9(CY) To be reset if the [n] (no. of shift bits) is larger than the operation unit.
In other cases, data in the [n]th bit from the highest bit are to be set.
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BSR (n-diqgit Right Shift)

Ladder diagram
RO
I BSR.US DTO K1

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ L o o
H List of operands
Operand Explanation
D Device address that stores the data to be shifted
n Device address where the no. of shift digits is stored, or constant

Bl Available devices (®: Available)

32-bit
16-bit : Real .
device
device . Integers | imbers/>tring Index
Operand 1 modifier
TS|TE|IX | K| U |H *2
WX |WY |WR|WL (WS |SD | DT |LD |UM| WI (WO SF|DF| ""
CS|CE|*3 | *4 | *5
D e o o o o o o e 6|0 o o
n |® @ 0| @ o o 6 6 6 6 6 & o o o o
*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).
*3: Index register (0 to IE)
*4: Only operation unit: signed integers (SS, SL) can be specified.
*5:  Only operation unit: unsigned integers (US, UL) can be specified.
H Outline of operation

« Shift the data specified by [D] to the right (to the lower bit position), by the no. of digits specified by [n]

(decimal specification) (4 bits).

¢ Following the shift, [n] digits from the highest pre-shift digit are padded with 0.

¢ Only the lower 8 bits in the [n] data are valid.

¢ If the operation unit is 16 bits (US, SS), the amount of shift is specified between 1 to 4 digits.

o If the operation unit is 32 bits (UL, SL), the amount of shift is specified between 1 to 8 digits.
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B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[D]...DTO [n]...K1

15-- 12 11- 8 7-++4  3--:0
DTO [ 1010 0110 1100

S~ \ \ \_.Van.shes

DTO | 0000 1010 0110 1100

%_J
Padded with '0'

Example 2) Operation unit: 32 bits (UL, SL, SF)
[il...UL,SL,SF
[D]...TS1 [n]...K2
31---28 27 -24 23 -20 19 16 15 12 11-++8  7-++4  3-::0
Ts1[ 1110 1101 1001 0011 1010 | 0110 [ |

\ \ \ T~ Vanishes

TS1[ 0000 | 0000 1110 1101 1001 0011 [ 1010 | o110 |

-

~
Padded with '0’

B Precautions during programming

¢ The digit data that have been shifted out are discarded. There is no sub register for shift operation.

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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BSL (n-digit Left Shift)

B Ladder diagram

RO
| BSL.US DTO K1

B Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i o o o [
B List of operands
Operand Explanation
D Device address that stores the data to be shifted
n Device address where the no. of shift digits is stored, or constant

Bl Available devices (®: Available)

32-bit
16-bit : Real .

device de:nce Integers |\ imbers|>tring Index
Operand 1 modifier

TS|TE|IX| K| U |H e *2

WX |WY |WR|WL (WS |SD | DT |LD |UM| WI (WO cslcel *3 | *a | *5 SF | DF
D (N NN BN J ( BN BN [ BN BN BN (
n N NN BN ) ® &6 6 6 6 &6 &6 o o o o o

*1:
*2:
*3:
*4:
*5:

Operation unit: 16-bit integers (SS, US) cannot be specified.

Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

Index register (10 to IE)

Only operation unit: signed integers (SS, SL) can be specified.

Only operation unit: unsigned integers (US, UL) can be specified.

Outline of operation

¢ Shift the data specified by [D] to the right (to the lower bit position), by the no. of digits specified by [n]

(decimal specification) (4 bits).

e Following the shift, [n] digits from the highest pre-shift digit are padded with 0.

¢ Only the lower 8 bits in the n data are valid.
o If the operation unit is 16 bits (US, SS), the amount of shift is specified between 1 to 4 digits.
o If the operation unit is 32 bits (UL, SL), the amount of shift is specified between 1 to 8 digits.
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B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[D]...DTO [n]...K1

15+ - 12 11+ 8 7-:+4  3:::0
DTO | 0110 [ 1100 [ 1011

Vanishes ———— / — /

DTO [ 0110 | 1100 | 1011 | 0000

%_J
Padded with '0'

Example 2) Operation unit: 32 bits (UL, SL)
[i]...US,SL

[D]...TS1 [nl...K2
31:-:28 27--:24 23 .20 19 -16 15 12 11 28 Teerd 3410

TS1 | | 1001 0011 1010 0110 1100 1011

Vanishes <— / / /

TS1[ 1001 | 0011 1010 0110 1100 1011 0000 0000

H—/
Padded with '0’

B Precautions during programming

¢ The digit data that have been shifted out are discarded. There is no sub register for shift operation.

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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BITR (n-bit Right Shift of Multiple Devices)

B Ladder diagram

RO
| BITR.bit R4 R27 U3
i D1 D2 n
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o
|

B List of operands

Operand Explanation
D1 Starting address of the devices to be shifted (data format: according to the operation unit)
D2 End address of the devices to be shifted (data format: according to the operation unit)

n Device address where the no. of shift bits is stored, or constant

B Available bit devices (®: Available)
Bit device Bit specificatio_n of the 5
Operand word device Index modifier
X|Y|[R]|L T|C P E S |IN [OT| DT.b LD.b SD.b
D1 O O O O - - - - - - O O O - O
D2 O O O O - - - - - - O O O - O
Hl Available word devices (®: Available)
32-bit
16-bit . Real .
device de:nce Integers | imbers/>t1ing Index
Operand 1 modifier
*
1
WX (WY WR|WL (WS |SD |DT |LD UM | WI (WO TS|TE | IX] KU |H SF|DF| ""
CS|CE| *3
n BN NN BN ) e &6 6 o6 o o BN ) o

Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified)

*1:

H Outline of operation
¢ The range from [D1] to [D2] is shifted to the right by [n] bits.

¢ The starting address of the bit is specified by [D1], and the end address by [D2].

¢ Following the shift, the pre-shift lower [n] bits of [D1] vanish. The post-shift higher [n] bits of [D2] are
padded with 0.

¢ The setting range of [n] is from 0 to 15. When [n] = 0, no shift takes place.

B Process details
Example) Shift R4 through R27 by 3 bits

[D1]...R4  [D2]..R27  [n]...U3
WR2 WR1 WRO
15--+12[11--+8] 7-+-4 [ 3-+-0 [15--12[11---8[ 7-+-4 [ 3---0 [15---12[11---8 7---4 3-:-0
0001 [ 0010 [ 0011 [ 0100 [ 0101 [ 0110 [ 0111 | 1000 [ 1010 [ 1010 1100

TV VN VN VNN

[ 0001 | 0010 [ 0000 | 0110 | 1000 [ 1010 | 1100 | 1111 [ o001 | 0011 | 0101 | 1100 |

Not Not i i i Not
shified shifted 1 The shifted bits are padded with 0. shifted
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B Precautions during programming
¢ In the case of a direct address and an index modification address, specify the same type of device for [D1]
and [D2]. At the same time, specify [D2] = [D1].

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when [D1] > [D2].

(ER) To be set when [n] = 16.
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BITL (n-bit Left Shift of Multiple Devices)

B Ladder diagram
RO
I BITL.bit | R4 R27 U3
i D1 D2 n

Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF

H List of operands
Operand Explanation

D1 Starting address of the devices to be shifted (data format: according to the operation unit)
D2 End address of the devices to be shifted (data format: according to the operation unit)
n Device address where the no. of shift bits is stored, or constant

Bl Available bit devices (®: Available)

. . Bit specification of the
Bit device . .
Operand word device Index modifier
X|Y|[R]|L T|C|P E|S|IN|OT| DT.b LD.b SD.b
D1 L N BN NN o L o o
D2 L N BN BN o o o o
B Available word devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TS|TE|IX|K | U | H modifier
WX (WY 'WR|WL (WS |SD | DT |LD |UM| WI |WO cs | ce SF|(DF| "" "
n o o o o (BN BN BN NN J (BN { ]

*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

Bl Outline of operation
e The range from [D1] to [D2] is shifted to the left by [n] bits.
¢ The starting address of the bit is specified by [D1], and the end address by [D2].

¢ Following the shift, the pre-shift higher [n] bits of [D1] vanish. The post-shift lower [n] bits of [D2] are
padded with 0.

¢ The setting range of [n] is from 0 to 15. When [n] = 0, no shift takes place.

B Process details

Example) Shift R4 through R27 by 3 bits
[D1]...R4 [D2]...R27 [n]...U3

WR2 WR1 WRO
15--+12[11---8 7---4 3++0 [15--+12[11-+-8] 7-++4 | 3-++0 [15---12[11---8] 7-=+4 | 3-++0
0001 | 0010 0100 | 0101 [ 0110 [ 0111 [ 1000 [ 1010 [ 1010 | 1011 [ 1100

1 /)T

[ 0001 | 0010 [ 1010 | 0010 [ 1011 [ 0011 [ 1100 | 0100 [ 1101 [ 0101 | 1000 | 1100 |

Not Not i i i Not
shifted shifted The shifted bits are padded with 0. T shifted
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B Precautions during programming
¢ In the case of a direct address and an index modification address, specify the same type of device for [D1]
and [D2]. At the same time, specify [D2] = [D1].

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when [D1] > [D2].

(ER) To be set when [n] = 16.
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WSHR (n-word Right Shift of a Block Area)

B Ladder diagram
RO
I WSHR.US DT1 DT7 U3
[ D1 D2 n

Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ [

H List of operands

Operand Explanation
D1 Starting address of the shift target
D2 End address of the shift target
n No. of words to be right shifted (Data available range: 0 - 255 words)
Bl Available devices (®: Available)
16-bit 32-bit TGS Real Strin
o g device device 9 numbers g '"g_‘:?‘
eran modifier
s TS[TE[IX | K [U [H e
WX|WY WR|WL (WS |SD | DT |LD |UM| WI (WO SF | DF 1
CS |CE
D1 o o o o L BN NN { ]
D2 (BN NN BN J BN BN  J  J
n BN NN BN o o o o o BN NN J o
*1: Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*2:  Only operation unit: signed integers (SS) can be specified.
*3:  Only operation unit: unsigned integers (US) can be specified.

Bl Outline of operation
¢ From the area specified by [D1] to the area specified by [D2] is right shifted by [n] words.
e From the starting address to the end address of the shift target is right shifted by the specified shift words.

¢ The specified shift words vanish from the starting address. The specified shift words in the end address are
padded with HO.

o If the specified shift words are larger than the shift target range, the entire shift target range is padded with
H0000.
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B Process details

Example 1) Operation unit: 16 bits (US)

fi]...US
[D1]...DT1  [D2]..DT7  [n]...U3

DT9 | DT8 | DT7 | DT6 | DT5 | DT4 | DT3 | DT2 | DT1 | DTO
5678 | 1234 | EEFF | CCDD | AABB | 8899 0011
DT9 | DT8 | DT7 | DT6 | DT5 | DT4 | DT3 | DT2 | DT1 | DTO
5678 | 1234 | 0000 | 0000 | 0000 | EEFF | CCDD | AABB | 8899 | 0011

T The shifted bits are padded with H 0000.

Example 2) Operation unit: 16 bits (SS)

li]...SS

[D1]...DT1 [D2]...DT7 [n]...K2

DT9 DT8 DT7 DT6 DT5 DT4 DT3 DT2 DT1 DTO
5678 | 1234 | EEFF | CCDD | AABB | 8899 | 6677 0011
DT9 DT8 DT7 DT6 DTS5 DT4 DT3 DT2 DT1 DTO
5678 | 1234 | 0000 | 0000 | EEFF | CCDD | AABB | 8899 | 6677 | 0011

T The shifted bits are padded with H 0000.

B Flag operations

(HEX)

(HEX)

(HEX)

(HEX)

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when [D1] > [D2].

(ER) To be set when [n] (specified shift words) is out of the available range.
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WSHL (n-word Left Shift of a Block Area)

B Ladder diagram

RO
I WSHL.US| DTO DT6 U3
i D1 D2 n

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF

H List of operands

Operand Explanation
D1 Starting address of the shift target
D2 End address of the shift target
n No. of words to be right shifted (Data available range: 0 - 255 words)

Bl Available devices (®: Available)

16-bit el Integers E) Strin
device device 9 numbers 9 Index
Operand TsTTEl X |KTU T H modifier
wwn *1
WX |WY |WR (WL |WS|SD | DT |LD |UM| WI WO cs | cE x| %3 SF | DF
D1 o o o o o e o L ®
D2 (N NN BN J ( BN BN o o
n N NN BN ) BN BN BN NN J ( BN NN J o

*1:

*2:
*3:

Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

Only operation unit: signed integers (SS) can be specified.

Only operation unit: unsigned integers (US) can be specified.

Outline of operation

¢ From the area specified by [D1] to the area specified by [D2] is left shifted by [n] words.
¢ From the starting address to the end address of the shift target is left shifted by the specified shift words.
¢ The specified shift words vanish from the end address. The specified shift words in the starting address are

padded with HO.

o If the specified shift words are larger than the shift target range, the entire shift target range is padded with

H0000.
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B Process details

Example 1) Operation unit: 16 bits (US)

fi]...US
[D1]...DTO  [D2]...DT6  [n]...U3
DT9 | DT8 | DT7 | DT6 | DT5 | DT4 | DT3 | DT2 | DT1 | DTO
5678 | 1234 | EEFF 6677 | 4455 | 2233 | 0011 |(HEX)
DT9 | DT8 | DT7 | DT6 | DT5 | DT4 | DT3 | DT2 | DT1 | DTO
5678 | 1234 | EEFF | 6677 | 4455 | 2233 | 0011 | 0000 | 0000 | 0000 |(HEX)

T The shifted bits are padded with H 0000.

Example 2) Operation unit: 16 bits (SS)

li]...SS
[D1]...DT1  [D2]..DT6  [n]...K2
DT9 | DT8 | DT7 | D76 | DT5 | DT4 | DT3 | DT2 | DT1 | DTO
5678 | 1234 | EEFF 8899 | 6677 | 4455 | 2233 | 0011 |(HEX)
DT9 | DT8 | DT7 | DT6 | DT5 | DT4 | DT3 | DT2 | DT1 | DTO
5678 | 1234 | EEFF | 8899 | 6677 | 4455 | 2233 | 0000 | 0000 | 0011 |(HEX)

T The shifted bits are padded with H 0000.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when [D1] > [D2].

(ER) To be set when [n] (specified shift words) is out of the available range.
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ROR (Right Rotation of Data)

B Ladder diagram

RO
I ROR.US| DTO U4
i D n
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o
H List of operands

Operand Explanation
D

Device address that stores the data to be rotated

n Device address that stores the no. of rotation bits, or constant (data available range: 0 to 255)

Bl Available devices (®: Available)

32-bit
16-bit : Real .
device de:nce Integers |\ imbers/>t1in9 Index
Operand 1 modifier
*2
WX |WY |WR|WL (WS |SD | DT |LD |UM|WI |WO :;2 EE X | KU |H SF|DF| ""
D o o o o e e o e o6 o o o
n | BN NN BN J (BN BN BN NN NN BN BN J L NN o
*1  Operation unit: 16-bit integers (US) cannot be specified.

*2  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).
H Outline of operation

¢ Rotate the data specified by [D] to the right (to the lower bit position), by the no. of bits specified by [n]
(decimal specification).

¢ Only the lower 8 bits in the [n] data are valid. The rotation amount is specified between 0 and 255 bits.
¢ (Rotation amount - 1) bits are output to SR9 (CY).

¢ When the operation unit is 16 bits (US), if [n] is either O or a multiple of 16, the rotation amount is regarded
as 0, and this instruction is not executed.

¢ When the operation unit is 32 bits (UL), if [n] is either O or a multiple of 32, the rotation amount is regarded
as 0, and this instruction is not executed.
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B Process details

Example 1) Operation unit: 16 bits (US)
[i...US
[D]...DTO [n]...U4
15-- 12 11- 8 74  3--:0
DTO [ 1010 0110 1100 1011

NN \ \ \®\

DTO [ 1011 1010 | 0110 1100

\ Output Bit 3 before operation execution to CY
cYy (Output Bit 15 after operation execution to CY)

Example 2) Operation unit: 32 bits (UL)

[i]...UL
[D]...TS1 [n]...us

31--:28 27 24 23 20 19---16 15 12 11---8 7--:4 3---0
Ts1[ 1110 1101 1001 0011 1010 0110 1100 1011

TS1[ 1100 1011 1110 1101 1001 0011 1010 0110

\ Output Bit 7 before operation execution to CY
cY (Output Bit 31 after operation execution to CY)

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)

(Rotation amount - 1) bits of the pre-operation data are output.

When the operation unit is 16 bits (US), if [n] is either 0 or a multiple of 16, the rotation amount is regarded as
SR9(CY) 0, and no change occurs.

When the operation unit is 32 bits (UL), if [n] is either O or a multiple of 32, the rotation amount is regarded as
0, and no change occurs.
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ROL (Left Rotation of Data)

B Ladder diagram

RO
I ROL.US | DTO U4
[ D n
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ [ [
H List of operands
Operand Explanation
D Device address that stores the data to be rotated
n Device address that stores the no. of rotation bits, or constant (data available range: 0 to 255)
Bl Available devices (®: Available)
32-bit
16-bit : Real .
device de:nce Integers |\ imbers/>t1in9 Index
Operand 1 modifier
*2
WX |WY |WR|WL (WS |SD | DT |LD |UM|WI |WO :;2 EE X KU H SF|DF| ""
D o o o o o o o L BN NN BN J o
n | ®© @ ® @ o & 6 6 & o o o (BN o

*1:  Operation unit: 16-bit integers (US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).

H Outline of operation

¢ Rotate the data specified by [D] to the left (to the higher bit position), by the no. of bits specified by [n]

(decimal specification).

¢ Only the lower 8 bits in the [n] data are valid. The rotation amount is specified between 0 and 255 bits.

¢ (Bit length of the operation unit - rotation amount) bits are output to SR9 (CY).

¢ When the operation unit is 16 bits (US), if [n] is either O or a multiple of 16, the rotation amount is regarded

as 0, and this instruction is not executed.

¢ When the operation unit is 32 bits (UL), if [n] is either 0 or a multiple of 32, the rotation amount is regarded

as 0, and this instruction is not executed.
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B Process details

Example 1) Operation unit: 16 bits (US)
[il...US
[D]...DTO [n]...U4
15-- 12 11- 8 7---4  3---0
DTO [ 1010 0110 1100 1011

‘/®////®/

DTO [ 0110 1100 1011 1010

/

CY[__0 | OutputBit 12 before operation execution to CY
(Output Bit 0 after operation execution to CY)

Example 2) Operation unit: 32 bits (UL)

[i]...uL
[D]...TS1 [n]...us

31:+:28 27-+:24 23:- 20 19---16 15 12 11=++8  7++:4  3:::0
Ts1| 1110 | 1101 | 1001 0011 1010 | 0110 1100 1011

‘/®////®/

TS1[ 1001 0011 1010 0110 1100 1011 1110 1101

R ———

cYy Output Bit 24 before operation execution to CY
(Output Bit 0 after operation execution to CY)

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)

(Bit length of the operation unit - rotation amount) bits of the pre-operation data are output.

SR9(CY) 0, and no change occurs.

0, and no change occurs.

When the operation unit is 16 bits (US), if [n] is either 0 or a multiple of 16, the rotation amount is regarded as

When the operation unit is 32 bits (UL), if [n] is either O or a multiple of 32, the rotation amount is regarded as
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RCR (Right Rotation of Data with Carry-Flag Data)

B Ladder diagram

RO

RCR.US DTO U4

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ ] o
H List of operands
Operand Explanation
D Device address that stores the data to be rotated
n Device address that stores the no. of rotation bits, or constant (data available range: 0 to 255)
Bl Available devices (®: Available)
32-bit
16-bit : Real .
d
device e:nce Integers |\ imbers/>t1in9 Index
Operand 1 modifier
*2
WX |WY |WR|WL (WS |SD | DT |LD |UM|WI |WO :;2 EE X | KU |H SF|DF| ""
D BN NN BN e e o e o6 o o o
n |® @& ® | @ (BN BN BN NN NN BN BN J L NN o

*1:  Operation unit: 16-bit integers (US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

H Outline of operation

¢ Rotate the data specified by [D] to the right (to the lower bit position), by the no. of bits specified by [n]
(decimal specification), with SR9 (CY).

¢ Only the lower 8 bits in the [n] data are valid. The rotation amount is specified between 0 and 255 bits.
¢ (Rotation amount - 1) bits are output to SR9 (CY).

¢ When the operation unit is 16 bits (US), if [n] is either O or a multiple of 17, the rotation amount is regarded
as 0, and this instruction is not executed.

¢ \When the operation unit is 32 bits (UL), if [n] is either O or a multiple of 33, the rotation amount is regarded
as 0, and this instruction is not executed.
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B Process details

Example 1) Operation unit: 16 bits (US)

fil...US
[D]..DTO  [n]...U4 CY...0
15 .. 12 1. 8 7..4 3...0 CcY
DTO | 1010 0110 1100 1011 | 0
\
DTO | 0110 1010 0110 1100 1

Output Bit 3 before operation execution to CY
Output CY before operation execution to Bit 12

Example 2) Operation unit: 32 bits (UL)

[i]...UL

[D]...TS1 [n]...U8 CY...0

31...28 27 .24 23 20 19 .. 16 15 .. 12 1.8 7.4 3..0 CcY
TS1 | 1110 1101 1001 0011 1010 0110 1100 1011 0
TS1 | 1001 0110 1110 1101 1001 0011 1010 0110 1

Output Bit 7 before operation execution to CY
Output CY before operation execution to Bit 24

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)

(Rotation amount - 1) bits of the pre-operation data are output.

SR9(CY)

When the operation unit is 16 bits (US), if [n] is either O or a multiple of 17, the rotation amount is regarded as

0, and no change occurs.
When the operation unit is 32 bits (UL), if [n] is either O or a multiple of 33, the rotation amount is regarded as
0, and no change occurs.
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RCL (Left Rotation of Data with Carry-Flag Data)

B Ladder diagram

RO

RCL.US DTO K4

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ ] o
H List of operands
Operand Explanation
D Device address that stores the data to be rotated
n Device address that stores the no. of rotation bits, or constant (data available range: 0 to 255)
Bl Available devices (®: Available)
32-bit
16-bit : Real .
d
device e:nce Integers |\ imbers/>t1in9 Index
Operand 1 modifier
*2
WX |WY |WR|WL (WS |SD | DT |LD |UM|WI |WO :;2 EE X | KU |H SF|DF| ""
D BN NN BN e e o e o6 o o o
n |® @& ® | @ (BN BN BN NN NN BN BN J L NN o

*1:  Operation unit: 16-bit integers (US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

H Outline of operation

¢ Rotate the data specified by [D] to the left (to the higher bit position), by the no. of bits specified by [n]
(decimal specification), with SR9 (CY).

¢ Only the lower 8 bits in the [n] data are valid. The rotation amount is specified between 0 and 255 bits.

¢ (Bit length of the operation unit - rotation amount) bits of are output to SR9 (CY).

¢ When the operation unit is 16 bits (US), if [n] is either O or a multiple of 17, the rotation amount is regarded
as 0, and this instruction is not executed.

¢ \When the operation unit is 32 bits (UL), if [n] is either O or a multiple of 33, the rotation amount is regarded
as 0, and this instruction is not executed.
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B Process details

Example 1) Operation unit: 16 bits (US)
[i...US
[D]...DTO [n]...K4 CY...0
15 .. 12 11. 8 7..4 3...0 CcY
DTO [ 1010 0110 1100 1011

DTO [ 0110 [ 1100 | 1011 0101 0

(=}

Output Bit 12 before operation execution to CY
Output CY before operation execution to Bit 3

Example 2) Operation unit: 32 bits (UL)

[i]...UL
[D]...TS1 [n]...K8 CY...0
31..28 27 .24 23 .20 19 .16 15 12 11, 8 7.4 3.0 CY
TS1| 7110 T 1101 | 1001 | 0011 | 1010 | o110 | 1100 | 1011 0 |
TS1[ 1001 [ 0011 [ 1010 | 0110 | 1100 | 1011 | 0111 | 0110 1|

Output Bit 24 before operation execution to CY
Output CY before operation execution to Bit 7

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)

(Bit length of the operation unit - rotation amount) bits of the pre-operation data are output.
When the operation unit is 16 bits (US), if [n] is either O or a multiple of 17, the rotation amount is regarded as

SR9(CY) 0, and no change occurs.
When the operation unit is 32 bits (UL), if [n] is either O or a multiple of 33, the rotation amount is regarded as

0, and no change occurs.
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CMPR (Data Table Shift-out and Compress)

B Ladder diagram

RO
I CMPR.US DT1 DT7 DT10
i D1 D2 D3
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i ] {

H List of operands
Operand Explanation

D1 Starting address of the buffer

D2 End address of the buffer

D3 Device address to store the read data
Bl Available devices (®: Available)

16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
(SELIENC TS|TE[IX [K[U | H modifier
WX|WY WR|WL (WS |SD | DT |LD |UM| WI (WO SF | DF| ""
CS|CE| "

D1 BN NN BN L BN NN o ]

D2 | BN NN NN J ( BN BN o (

D3 o o o L BN NN o ]

*1:

Bl Outline of operation

Index register (10 to IE)

¢ According to the operation unit [i], [D2] is transferred to [D3], and the area specified by [D1] to [D2] is

compressed.

(Excluding the data transferred to [D3] during compression)

¢ The data in the specified area, excluding 0, are allocated in descending order from the higher address of
the specified area, and the remaining area is cleared to zero.

Example of data table shift-out and compress when DT10, DT17 and DT20 are respectively specified
for [D1], [D2] and [D3].

[D1] DT10

DT11

DT12

DT13

DT14

DT15

DT16

[D2] DT17

(N[Ol |Oo|w|O|—

/e

N|lo|w(~|Oo|o|o|o

DT10

(D]

DT11

DT12

DT13

DT14

DT15

DT16

(D2]

DT20 [D3]
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B Process details
1) The buffer end is transferred to read data.

2) The data are compressed, excluding the data containing buffer end.

Example) Operation unit: 16 bits (US, SS) (executed twice)

[i]...US,SS

[D1]...DT1  [D2]...DT7 [D3]...DT10

First execution Second execution

DTO [ H1 ompress,m HO DTO[ HO DTO[ HO

DT1 [ HO HO DT1 | HO DT1 [ HO

DT2 [ H3 HO DT2 | HO ® DT2 [ HO

DT3| HO \ HO DT3 | HOQ |[Compresson DT3[ HO

DT4 | H5 H1 DT4 | H1 DT4| HO

DT5 [ _HO \ H3 DT5 | _H3 i: DT5 [ H1

DT6 | H7 — DT6 H5 DT6 | H5 — DT6 | H3

DT7 | H8 DT7 H7 DT7 | HF DT7 | H5

DT8 | H8 \ HO9 DT8 | H9 \DTS HO
DT10[_H8 | DT10

(@ Read data move (D Read data move

B Programming cautions

¢ In the case of a direct address and an index modification address, specify the same type of device for [D1]
and [D2]. At the same time, specify [D2] = [D1].

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when [D1] > [D2].
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CMPW (Data Table Shift-ln and Compress)

B Ladder diagram

RO
I CMPW.US| DT10 DTO DT7
i S D1 D2
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o

H List of operands
Operand Explanation

S Write data

D1 Starting address of the buffer

D2 End address of the buffer
Bl Available devices (®: Available)

16-bit 32-bit Int Real Stri
device device NEgers  humbers/>"'"9| Index
Operand TsTTEl X |KTU T H modifier
wu *1
WX |WY |WR (WL |WS|SD | DT |LD |UM| WI WO cslcel* | *3 |« SF | DF

s | e o & &6 &6 &6 e o o o o ( BN NN J o

D1 o o o o ® O {

D2 o o o o o o ]

*1:

*2: Index register (10 to IE)

*3:

*4:

Bl Outline of operation

Only 16-bit devices, and integer constants can be modified.

Only operation unit: signed integers (SS) can be specified.
Only operation unit: unsigned integers (US) can be specified.

¢ According to the operation unit [n], [S] is transferred to [D1], and the area specified by [D1] to [D2] is

compressed.

¢ The data in the specified area, excluding 0, are allocated in descending order from the higher address of
the specified area, and the remaining area is cleared to zero.

Example of data table shift-out and compress when DT10, DT17 and DT20 are respectively specified
for [D1], [D2] and [D3].

—>DT10

DT11

DT12

DT13

DT14

DT15

DT16

oN[o|j|jo|w|Oo|—~

DT17

—DT20[ 9 ]

/4

N|O|wlo|o|o|o]|o

DT10

DT11

DT12

DT13

DT14

DT15

DT16

DT17

3-164




B Process details

1) The write data are transferred to the buffer start. (The starting data are overwritten.)

2) The data are compressed in the range from buffer start to buffer end.

Example) Operation unit: 16 bits (US, SS) (executed twice)
[i]...US,SS
[S]...DT10 [D1]...DTO [D2]...DT7

First execution Second execution
DT 9 | DT10
@ Write data move @ Write data move
DTO 1 DTO 0 DTO 0
DT1 0 DT1 0 DT1 0
DT2 3 DT2 0 DT2 0 >
DT3 0 DT3 0 DT3 0
DT4 5 DT4 9 DT4 9
DT5| 0 \ DT5 | 3 DT5 3
DT6 7 DT6 5 DT6 5
DT7 [0 \@} DT7 [ 7 D7 7
DT8 9 Compression  pyrg 9 DT8 9

B Programming cautions

Compression

DTO
DT1
DT2
DT3
DT4
DT5
DT6
DT7
DT8

o|o|o

N
(o))

OIN|O|Ww|©

¢ In the case of a direct address and an index modification address, specify the same type of device for [D1]

and [D2]. At the same time, specify [D2] = [D1].

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when [D1] > [D2].
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DEFBUF (Buffer Definition)

B Ladder diagram

RO
I DEFBUF.US | K128 DT10
[ n D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i ] {
H List of operands
Operand Explanation
n Device address that specifies the buffer size, or constant (data available range: 1 to 4096)
D Starting device address of the data buffer
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TsITEl X | KT U T H modifier
wu *1
WX |WY |WR (WL |WS|SD | DT |LD |UM| WI WO cslcel 2 | *3 | 4 SF | DF
n o L BN ( BN BN o ( BN NN J o
D ® O {

*1:
*2:
*3:
*4:

Outline of operation

Only 16-bit devices, and integer constants can be modified.
Index register (10 to IE)
Only operation unit: signed integers (SS, SL) can be specified.

Only operation unit: unsigned integers (US, UL) can be specified.

¢ According to the operation unit [i], data buffer for [n] data are defined, starting with the [D] area.

e From ([D]+1) (usable size) to ([D]+3) (writing pointer) are initialized (cleared to zero).

B Format of data buffer (FIFO buffer)

- - Size of the data buffer area
- - Stored data amount (by operation unit)

[D] Buffer size

[D]+1| Stored data amount

[D]+2 Reading pointer
Writing pointer

[D]+3

- -Relative number from [D]+4
- -Relative number from [D]+4

Data buffer area

* The data buffer area is not cleared.

B Format of data buffer (LIFO buffer)

[S] Buffer size
[S]+1| Stored data amount
[S]+2 Fixed to 0
[S]+3 LIFO pointer

- - Size of the data buffer area
- - Stored data amount (by operation unit)
-+Fixed to 0
- -Relative number from [D]+4

Data buffer area

* The data buffer area is not cleared.

Default: [n] (buffer size)

Default: H 0000
Default: H 0000
Default: H 0000

Default: [n] (buffer size)

Default: H 0000
Default: H 0000
Default: H 0000
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B Process details
1) [n] (buffer size) is specified in [D] (buffer start).
2) From ([D]+1) (stored data amount) to ([D]+3) (writing pointer) are cleared to zero.

Example) Operation unit: 16 bits (US, SS)

[i]...US,SS
[n]...K 128(U 128)
pTo [ KO
DT1 | K1
DT2 | K2
DT3[ K3
DT4 | K4
DT5 | K5
DT6 | K6
DT7 | K7
DT8 | K8

[D]...DTO

DTO | K128 | (Buffer size)
DT1 KO0 (Stored data amount)
DT2 K0 (Reading pointer)

. DT3 KO0 (Writing pointer)

DT4 K4
DT5 K5
DT6 K6
DT7 K7
DT8 K8

B Related instructions
¢ FIFR (Read data from the 16- or 32-bit data buffer (First-In-First-Out))

¢ BUFW (Write data in the 16- or 32-bit data buffer)
¢ LIFR (Read data from the 16- or 32-bit data buffer (Last-In-First-Out))

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8 To be set when [n] (buffer size) is out of the available range.

(ER) To be set when the range [D] (buffer start) + [n] (buffer size) is out of the available range.
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FIFR (Data Read (First-In-First-Out))

B Ladder diagram
RO

I FIFR.US DTO DT20

i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i ] {
H List of operands
Operand Explanation
S Starting device address of the data buffer
D Device address of the read data
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand modifier
TS|TE|IX| K| U |H e o
WX|WY |WR|WL (WS|SD | DT |LD |UM| WI WO SF | DF 1
CS |CE| *2
S (L BN (
D | BN NN NN J ( BN BN o o

*1:  Only 16-bit devices, and integer constants can be modified.
*2: Index register (10 to IE)

H Outline of operation
¢ Data are read from the FIFO buffer specified by [S], and set to [D].
(In the [S] buffer area, it is necessary to define buffer first using the DEFBUF instruction.)
¢ Pre-execution buffer consistency check (An operation error occurs in the following cases.)

1) [S] (buffer size) > 4096, or [S] (buffer size) =0

2) [S]+1 (stored data amount) =0

3) [S]+1 (stored data amount) > [S] (buffer size)

4) [S]+2 (reading pointer) > [S] (buffer size)

5) Buffer area exceeds the upper limit of the specified device.

¢ According to the operation unit [i], the data of the area specified by [S]+2 (reading pointer) are set to [D].

e Increment (+1) [S]+2 (reading pointer).
¢ Following the increment (+1), if [S]+2 (reading pointer) = [S] (buffer size), 0 is set to [S]+2 (reading pointer).
e Decrement (-1) [S]+1 (stored data amount).

3-168



B Format of data buffer (FIFO buffer)

(S]

Buffer size

[S]+1| Stored data amount

[S]+2 Reading pointer

[S]+3

Writing pointer

Data buffer area

B Process details
1) Set the area specified by ([S]+2) (reading pointer) to [D] (read data).

2) Increment (+1) [S]+2 (reading pointer).
3) Decrement (-1) [S]+1 (stored data amount).

Example) Operation unit: 16 bits (US, SS)

li...US,SS
[S]...DTO  [D]..
[S] DTo[ K5
[S]+1 DT1|_ K4
[S]+2 DT2| Ko
[S]+3 DT3| K4
[S]+4 DT4 | H 101
[S]+5 DT5 | H 102
[S]+6 DT6 | H 103
[S]+7 DT7 | H 104
[S]+8 DT8 | H 105
DT20

- - Size of the data buffer area
- »Stored data amount (by operation unit)
- »Relative number from [S]+4
- *Relative number from [S]+4

.DT20

(Buffer size) [S] DTO K5
(Stored data amount)  [S]+1 DT1 K3
(Reading pointer) [S]+2 DT2 K1
(Writing pointer) [S]+3 DT3 K4
(Oth) [S]+4 DT4| H 101
(1st) ) [S]+5 DT5 | H 102
(2nd) [S]+6 DT6| H 103
(3rd) [S]+7 DT7 | H 104
(4th) [S]+8 DT8| H 105

DT20

(Buffer size)

(Stored data amount) @ Decrement (-1)
(Reading pointer) @ Increment (+1)
(Writing pointer)

(oth)

(1st)

(2nd)

(3rd)

(4th)

(D Because [S]+2 (reading pointer) points at 0,
transfer Oth data in the buffer to D.

B Flag operations

Name Explanation
To be set in the case of out-of-range in indirect access (index modification).
To be set when [S] (buffer size) > 4096, or [S] (buffer size) = 0.

2?; To be set when [S]+1 (stored data amount) = 0.

(ER) To be set when [S]+1 (stored data amount) > [S] (buffer size).

To be set when [S] +2 (reading pointer) > [S] (buffer size).

To be set when the buffer area exceeds the upper limit of the specified device.
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BUFW (Data Write)

B Ladder diagram

RO
I BUFW.US | DT20 DTO
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i ] {
H List of operands
Operand Explanation
S Device address of the write data, or constant
D Starting device address of the data buffer
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand e A T modifier
wun *1
WX|WY WR|WL (WS |SD DT |LD |UM| WI (WO cslcel|*2 | *3 |« SF | DF
S o ( N NN BN NN NN NN BN NN BN NN J (
D o o ]

*1:  Only 16-bit devices, and integer constants can be modified.

Index register (10 to IE)
Only operation unit: signed integers (SS, SL) can be specified.
Only operation unit: unsigned integers (US, UL) can be specified.

Outline of operation

¢ Set the data specified by [S] to the buffer specified by [D].
(In the [D] buffer area, it is necessary to define buffer first using the DEFBUF instruction.)

¢ Pre-execution buffer consistency check (An operation error occurs in the following cases.)

1) [D] (buffer size) > 4096, or [D] (buffer size) =0
2) [D]+1 (stored data amount) = [D] (buffer size)

3) [D]+3 (writing pointer) = [D] (buffer size)

4) Buffer area exceeds the upper limit of the specified device.

¢ According to the operation unit [i], [S] is set to the area specified by [D]+3 (writing pointer).

e Increment (+1) [D]+3 (writing pointer).

¢ Following the increment (+1), if [D]+3 (writing pointer) = [S] (buffer size),

¢ 0 is set to [D]+3 (writing pointer).

e Increment (+1) [S]+1 (stored data amount).

B Format of data buffer (FIFO)

(D]

[D]+1
[D]+2
[D]+3

Buffer size

Stored data amount

Reading pointer

Writing pointer

- -Size of the data buffer area
- - Stored data amount (by operation unit)
- -Relative number from [D]+4
- -Relative number from [D]+4

Data buffer area
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B Process details

1) Set [S] (write data) to the area specified by [D]+3 (writing pointer).
2) Increment (+1) [D]+3 (writing pointer).

3) Increment (+1) [D]+1 (stored data amount).

Example) 16 bits (US, SS)

[i]...US,SS
[S]...DT20 [D]...DTO

[D] DTO 5 (Buffer size) [D] DTO 5 (Buffer size)

[D]+1 DT1 3 (Stored data amount) [D]+1 DT1 4 (Stored data amount) @ Increment (+1)

[D]+2 DT2 0 (Reading pointer) [D]+2 DT2 0 (Reading pointer)

[D]+3 DT3 3 (Writing pointer) [D]+3 DT3 4 (Writing pointer) @ Increment (+1)

[D]+4 DT4 101 (Oth) [D]+4 DT4 101 (Oth)

[D]+5 DT5 [ 102 | (1st) w05 D75 [ 102 | (Ist)

[D]+6 DT6 103 (2nd) [D]+6 DT6 103 (2nd)

[D]+7 DT7 104 (3rd) [D]+7 DT7 201 (3rd)

[D]+8 DT8 105 (4th) [D]+8 DT8 105 (4th) (@ Because [D]+3 (writing
pointer) points at 3, [S]
is transferred to the 3rd
area of the buffer.

DT20 DT20
B Flag operations
Name Explanation
To be set in the case of out-of-range in indirect access (index modification).
SR7 To be set when [D] (buffer size) > 4096, or [D] (buffer size) = 0.
SR8 To be set when [D] +1 (stored data amount) = [D] (buffer size).
(ER) To be set when [D] +3 (writing pointer) = [D] (buffer size).
To be set when the buffer area exceeds the upper limit of the specified device.
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LIFR (Data Read (Last-In-First-Out))

B Ladder diagram
RO
I LIFR.US DTO DT20

i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i ] {
H List of operands
Operand Explanation
S Starting device address of the data buffer
D Device address of the read data
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand modifier
TS|TE|IX| K| U |H e o
WX|WY |WR|WL (WS|SD | DT |LD |UM| WI WO SF | DF 1
CS |CE| *2
S (L BN (
D | BN NN NN J ( BN BN o o

*1:  Only 16-bit devices, and integer constants can be modified.
*2: Index register (10 to IE)

H Outline of operation
¢ Data are read from the LIFO buffer specified by [S], and set to [D].
(In the [S] buffer area, it is necessary to define buffer first using the DEFBUF instruction.)
¢ Pre-execution buffer consistency check (An operation error occurs in the following cases.)

1) [S] (buffer size) > 4096, or [S] (buffer size) =0
2) [S]+1 (stored data amount) =0

3)[S]+2#0

4) [S]+1 (stored data amount) > [S] (buffer size)

5) [S] + 3 (LIFO pointer) = [S] (buffer size)

6) Buffer area exceeds the upper limit of the specified device.

o If [S]+3 (LIFO pointer) is 0, set [S] (buffer size) to [S]+3 (LIFO pointer).

e Decrement (-1) [S]+3 (LIFO pointer).

¢ According to the operation unit [i], the data of the area specified by [S]+3 (LIFO pointer) are set to [D].

e Decrement (-1) [S]+1 (stored data amount).

B Format of data buffer (LIFO)

[S] Buffer size « - = Size of the data buffer area

[S]+1| Stored data amount | ---Stored data amount (by operation unit)
[S]*+2 Fixed to 0 -++Fixed to 0

[S]+3 LIFO pointer - - =Relative number from [S]+4

Data buffer area
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B Process details

1) Decrement (-1) [S]+3 (LIFO pointer).

2) Set the data of the area specified by [S]+3 (LIFO pointer) to [D] (read data).
3) Decrement (-1) [S]+1 (stored data amount).

Example) 16 bits (US, SS)

[i]...US,SS

[S]...DTO [D]...DT20
[S] DTO K5 (Buffer size) [S] DTO K5 (Buffer size)
[S]+1 DT1 K4 | (Stored data amount) [S]+1 DT1 K3 | (Stored data amount) @ Decrement (-1)
[S]+2 DT2 KO0 - [S]+2 DT2 KO -
[S]+3 DT3 K4 [ (LIFO pointer) [S]+3 DT3 K3 [ (LIFO pointer) @ Decrement (-1)
[S]+4 DT4 [ H 101 [(Oth) [S]+4 DT4 | H 101 |(Oth)
[S]+5 DT5 | H 102 |(1st) - [S]+5 DT5 | H 102 |(1st)
[S]+6 DT6 [ H 103 |(2nd) [S]+6 DT6 | H 103 |(2nd)
[S]+7 DT7 | H104 |(3rd) [S]+7 DT7 | H104 |(3rd)
[S]+8 DT8 [ H 105 |(4th) [S]+8 DT8 | H 105 |(4th)

DT20 DT20

@ Because [S]+3 (LIFO pointer) points at 3, transfer

3rd data in the buffer to [D].

B Flag operations

Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

To be set when [S] (buffer size) > 4096, or [S] (buffer size) = 0.

SR7 To be set when [S]+1 (stored data amount) = 0.
SR8 To be set when [S]+2 is other than 0.
(ER)

To be set when [S]+1 (stored data amount) > [S] (buffer size).

To be set when [S]+3 (LIFO pointer) = [S] (buffer size).

To be set when the buffer area exceeds the upper limit of the specified device.
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BTI (Bit Inversion)

B Ladder diagram

RO

BTIL.US DTO u7

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i o
H List of operands
Operand Explanation
D Inversion target data (device address)
n Bit number (device address or constant) (data available range: 0 to 15)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand modifier
TS|TE|IX| K| U |H . *
WX|WY WR|WL (WS |SD | DT |LD |[UM| WI (WO SF | DF 1
CS |CE| *2
S [ BN {
D o e o e e o o o

*1:  Only 16-bit devices, and integer constants can be modified.
*2: Index register (10 to IE)

H Outline of operation
¢ According to the operation unit [i], invert the [n]th bit in the area specified by [D].

B Process details

Example) Operation unit: 16 bits (US)

[il...US
[D]...DTO [n]...U7 <Invert Bit 7>
DTO
Bit [FEDCiBA98i7654i3210
BIN|O101i1000i0111:0000
DTO
Bit |[FEDCIBA98i76543210
BIN|O101i1000i1111i0000
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when [n] is out of the range.
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BTT (Bit Test)

B Ladder diagram

RO
| BTT.US | DTO U3
i D n
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o
B List of operands
Operand Explanation
D Test target data (device address)
n Bit number (device address or constant) (data available range: 0 to 15)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TS|TE|IX | K| U | H modifier
WX|WY |WR|WL (WS |SD | DT |LD |UM| WI (WO cs | cE SF |DF| "" *1
D o o o o ([ BN BN J { J o
n o o o o e &6 o o o BN o

*1:

Only 16-bit devices, and 32-bit devices can be modified (integer constants, real number constants, and character constants cannot

be specified).

Outline of operation

¢ According to the operation unit [i], test (assess ON or OFF of) the [n]th bit in the area specified by [D], and

output the result to SRB (=).
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B Process details

Depending on the state of the specified bit, the results of SRB (=) become as follows.

State of the specified bit SRB(=)
ON(1) OFF(0)
OFF(0) ON(1)

Example 1) Operation unit: 16 bits (US) (SRB is OFF)

..

[D]..

Bit
BIN

.us
.DTO  [n]...U3

T

FEDCBAY9
0101100

[=] o) W)
o (N[O

6 5 4
111

- W
O (N

(@) BN
oo

Flag operations during execution
State of the specified bit SRB(=)
ON(1) OFF(0)

Example 2) Operation unit: 16 bits (US) (SRB is ON)

..

[D]..

Bit
BIN

.us
.DTO [n]...U3

DTO
FEDCIBA9S
01011000

6 5 4
111

o|w
o N
ol
o|Oo

7
0

Flag operations during execution
State of the specified bit SRB(=)
OFF(0) ON(1)

B Flag operations

Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when [n] is out of the range.
To be set when the test bit (Bit [n]) is '0".
SRB(=)

To be reset when the test bit (Bit [n]) is '1".
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STC (Carry-Flag Set)

B Ladder diagram
RO

Bl Available operation units (®: Available)
¢ No operation units

M List of operands
eNone

Bl Available devices (®: Available)
eNone

Bl Outline of operation
e Switch SR9 (CY) on.

B Flag operations

STC

Name Explanation

SR9 (CY) To be set after this instruction is executed.

3-177




CLC (Carry-Flag Reset)

B Ladder diagram
RO

Bl Available operation units (®: Available)
¢ No operation units

B List of operands
eNone

Bl Available devices (®: Available)
e None

Bl Outline of operation
« Switch SR9 (CY) off.

B Flag operations

CLC

Name Explanation

SR9 (CY) To be reset after this instruction is executed.
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SSET (Conversion: Character Constant — ASCII

Code)

B Ladder diagram

RO
| SSET | “ABC1230 DEF” DTO
S D
Bl Available operation units (®: Available)
* No operation units
B List of operands
Operand Explanation
S Source string
D Destination starting device address
Bl Available devices (®: Available)
16-bit 32-bit Int Real Stri
device device Negers  humbers>"""9  Index
Operand Ts|[TE[ X | K [U | H modifier
WX|WY |WR|WL (WS |SD | DT |LD |[UM| WI (WO cs | ce SF |DF| "" *1
S o
D o o o o ( BN BN o

*1: Index register (10 to IE)

H Outline of operation
¢ Convert the character constant specified by [S] to an ASCII code. The result is stored in the area starting

with [D].

o After setting the no. of characters in 1 word at the start of the area, and store the character data in the
subsequent area.

¢ Put a character constant between

e From 1 to 256 characters can be specified for a character constant.

e No NULL (00), etc. should be appended to the specified characters.

(double quotations) for specification.
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B Process details

Example 1) Set the 11 characters of the string "ABC1230 DEF" in DTO

“ABC1230 DEF” ‘ DTO| 11 (no. of characters)
DT1|[H42 (B) [H41 (A
DT2|H31 (1) | H43 (C)
DT3|H33 (3) |H32 (2)
DT4[H20 () [H30 (0)
DT5| H45 (E) | H44 (D)

DT6 H46 (F)
Higher Lower
Byte address bytes bytes

Example 2) Set 256 characters to DTO, repeating the set of the 16 characters from A to P

“ABCDE...LMNOP” - DTO | 256 (no. of characters)
DT1| H42 (B) | H41 (A)
DT2| H44 (D) | H43 (C)
DT3|H46 (F) | H45 (E)

DT126 | H4C (L) [H4B (K)
DT127 | H4E (N) [ H4D (M)
DT128 | H50 (P) | H4F (O)

Higher Lower
bytes bytes

Byte address

B Precautions during programming
e Character data in the pre-operation [D] area are overwritten.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when the destination range is out of the available range.
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B Reference Table: ASCIl Codes

DEL

@

0

$
%
&

DEL [SPACE

DC+
DC2
DCs
DCa

ETB
CAN

EM
SUB
ESC

FS
GS

RS

us

0
NUL
SOH
STX

ETX

EOT

ENQ | NAK

ACK | SYN
BEL
BS

HT
LF

VT

FF
CR

SO
S

b7

be

bs

b4

0

5
6

8

1

0l0(0
0O

0jofo0]|o0
010(0

1

‘b7|b6|b5|b4 bs | b2 |b1|bo| R~C
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SCMP (Comparison of Strings)

B Ladder diagram
RO

I SCMP DT1 DT11

S1 S2
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S1 String 1 to be compared
S2 String 2 to be compared
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
8 : device device 9 numbers g Index
peran o
modifier
WX |WY |WR|WL (WS |SD |DT|LD |UM| WI (WO TSITE| X} K\ U\ H SF|DF| ""
CS|CE| "
S1 BN NN BN e e o ®
S2 o e o o ( BN BN (

*1: Index register (10 to IE)

H Outline of operation

e Compare the string specified by [S1] and the string specified by [S2]. The comparison result is output to the
system relays SRA to SRC (assessment flags for the comparison instruction).

@ System relays SRA to SRC are as follows, based on their relative sizes.

Relationship Assessment flag for the comparison instruction
between [S1] SRA SRB SRC
and [S2] > = <
[S1]<[S2] OFF OFF ON
[S1]1=[S2] OFF ON OFF
[S1]>[S2] ON OFF OFF

@ Relative sizes with differing nos. of characters are as follows.

[S1] Relative size [S2]
“ABCDE” = “ABCDE”
“ABCD” < “ABCDE”
B > “ABCDE”

3-182



B Process details

Example) Compare DT1 and DT11

DTO | 4 (no. of characters) DT10 | 5 (no. of characters)
DT1 B A DT11 B A
DT2 ‘D” “‘C’ DT12 ‘D” “‘C’
DT3 DT13 ‘E”
DT4 DT14
DT5 DT15
DT6
Byte Higher Lower Byte Higher Lower
address  bytes bytes address  bytes bytes
Relationship Assessment flag for the comparison instruction
between [S1] SRA SRB SRC
and [S2] > = =
[S11<[S2] |  OFF OFF ON
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when the string range specified by [S1] or [S2] is out of the available range.
SRA (>)
SRB(=) Varies depending on the comparison result.
SRC (<)
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SADD (String Addition)

B Ladder diagram

RO
I SADD DTO DT10 DT20
S1 S2 D
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S1 Starting device address of String 1 to be connected
S2 Starting device address of String 2 to be connected
D Starting device address to store the connected string
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts|TE[IX [ K [U [ H modifier
WX|WY WR|WL (WS |SD | DT |LD |UM| WI (WO SF |DF| ""
CS|CE| "
S1 (BN NN BN J L BN NN  J
S2 BN NN BN L BN NN ]
D o 0o o o L BN NN  J

*1: Index register (10 to IE)

H Outline of operation

¢ Connect the string specified by [S1] and the string specified by [S2], and set the connected string to the
device address specified by [D].

¢ The post-connection max. no. of characters is 4096.

B Process

details

Example) Combine the strings of DTO and DT10, and set the result to DT20.

DTO
DT1
DT2
DT3
DT4
DT5
DT6

Byte address

5 (no. of characters)
“B” S‘A”
“D” “CH

“E!!
Higher  Lower
bytes bytes

DT10
DT11
DT12
+ DT13
DT14
DT15
DT16

Byte address

3 (no. of characters)

512”

511”

“3”

Higher  Lower

bytes

B Precautions during programming
¢ Character data in the pre-operation [D] area are overwritten.

B Flag operations

bytes

DT20
DT21
DT22
= DT23
DT24
DT25
DT26

Byte address

8 (no. of characters

1] B” “A”
[ D” “c”
“1 ” [ E”
“3” “2”
Higher  Lower
bytes bytes

Name Explanation

To be set in the case of out-of-range in indirect access (index modification).
:2; To be set when the string range specified by [S1] and [S2] is out of the available range.
(ER) To be set when the destination range is out of the available range.

To be set when the connected string exceeds the max. no. of characters.
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LEN (Obtainment of String Length)

B Ladder diagram

RO
I LEN | DTO | DT100
S D
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S Starting device address of the string
D Starting device address to store the string length
Bl Available devices (®: Available)
16-bit 32-bit Inteders Real Strin
device device g numbers 9 Index
Operand Ts[TE[ X[ K [U [ H modifier
WX (WY WR|(WL (WS |SD | DT |LD|UM| WI |WO SF|DF| ""
CS|CE| *1
S o & o o [ BN BN J o
D (BN BN BN J ([ N BN J { J o

Bl Outline of operation

¢ The no. of characters stored at the start of the string specified by [S] is set to the device address specified

by [D].

B Process details

Example) Set the no. of characters of DTO in DT100

— pTioo[ 8 |

DTO| 8 (no. of characters)
DT1 ilB!! uAu
DT2 “D” “c”
DT3 “1 ” “E”
DT4 li3” “2!!
DT5
Byte Higher Lower
address bytes bytes
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when the obtained no. of characters exceeds 4096.
0 be set when the string range specified by is out of the available range.
(ER) Tob hen the stri ified by [S] i f the availabl
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SSRC (String Search)

B Ladder diagram

RO
I SSRC DTO DT10 DT120
S1 S2 D
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S1 Starting device address of the string data to be searched for
S2 Starting device address of the string to be searched
D Starting device address to store the search result
Bl Available devices (®: Available)
16-bit 32-bit Inteders Real Strin
8 : device device 9 numbers g Index
peran Py
modifier
WX (WY 'WR|WL (WS |SD | DT |LD |UM| WI |WO TS|TE X1 KU |H SF|DF| ""
CS|CE| *1
S1 | BN NN NN J e e o ®
S2 | BN NN BN J o o o {
D o o o o o o o o o

Bl Outline of operation
e Search the string specified by [S2] for the character data specified by [S1].

¢ Following the search, the no. of the same character data is stored in the device address specified by [D],
and the relative position of the first match (in bytes) is stored in [D]+1.
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B Process details

Example 1) Combine the strings of DTO and DT10, and set the result to DT20.

Searching characters Character table to be searched

DTO
DT1
DT2
DT3
DT4
DT5
DT6

Byte
address

3 (no. of characters)

“F” “E”
“G”
Higher Lower
bytes  bytes

DT10
DT11
DT12
DT13
DT14
DT15
DT16

Byte
address

8 (no. of characters)
“B” A7
“D” "

[13 F” “E”

MH" ilG!!
Higher Lower
bytes  bytes

— DT120
DT121

K1

K5

No. of the same character data
Relative position of the first match

* With the lower byte of DT11 as '1', the value
becomes '5' because it is the lower byte of DT13.

Example 2) Two searching character data are searched for

Searching characters Character table to be searched

DTO
DT1
DT2
DT3
DT4
DT5
DT6

Byte
address

B Precautions during programming

2 (no. of characters)

“F” “E”
Higher Lower
bytes  bytes

DT10
DT11
DT12
DT13
DT14
DT15
DT16

Byte
address

8 (no. of characters)
“B” “A”
“F!! ilE!!
“B’ “pA”
“F!! liE”

Higher Lower
bytes  bytes

— DT120
DT121

K2

K3

No. of the same character data
Relative position of the first match

* With the lower byte of DT11 as '1', the value
becomes '3' because it is the lower byte of DT12.

» Specify the no. of characters to be searched for in [S1] (no. of characters of the string to be searched for).

Example)
DTO0 |2 (no. of characters)
DT4 B A
DT2 ‘D’ “C”

A letter 'A' is searched for when the no. of characters is specified as '1".
A unit of letters 'AB' is searched for when the no. of characters is specified as '2'.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when the no. of characters in [S1] > no. of characters in [S2].
(ER)

To be set when the string range specified by [S1] or [S2] is out of the available range.
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RIGHT (Takeout of the Right Side of a Strinq)

B Ladder diagram

RO
I RIGHT DTO K5 DT20
S1 S2 D
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S1 Starting device address of the source data
S2 No. of characters to be taken out (data available range: 1 to 4096)
D Starting device address to store the takeout result
Bl Available devices (®: Available)
16-bit 32-bit Inteders Real Strin
8 : device device 9 numbers 9 Index
peran Py
modifier
WX (WY 'WR|WL (WS |SD | DT |LD |UM| WI |WO TSITE| X} K\ U\ H SF|DF| ""
CS|CE| *1
S1 | BN NN NN J e e o ®
S2 (BN NN NN NN BN BN BN NN NN BN J ( BN NN J o
D o o o o o o o o

Bl Outline of operation

¢ Take out characters as specified by [S2] from the right side (end of the character data) of the string
specified by [S1], and store them in the device address specified by [D].
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B Process details

Example 1) Take out the last five characters from the the DTO string, and transfer them to DT20

[S1]...DTO  [S2]...K5 [D]...DT20

Searching characters

Character table to be searched

DTO |8 (no. of characters)] —— DT20 |5 (no. of characters)
DT1 ‘B” “A” DT21 “E” “D”
DT2 ‘D" “C” DT22 “2” “1”
DT3 “1” ‘E” DT23 “3”
DT4 “3” ‘2" DT24
DT5 DT25
DT6 DT26
Byte address Higher  Lower Byte address Higher  Lower
bytes bytes bytes bytes

Example 2) No. of characters in [S2] > No. of characters in the [S1] string

[S1]...DTO [S2]...K7 [D]...DT20
Searching characters Character table to be searched

DTO0 |3 (no. of characters)| —— DT20 |3 (no. of characters)
DT1 uBH uAH DT21 “B” “A”
DT2 “‘c” DT22 “c”
DT3 DT23
DT4 DT24
DT5 DT25

Byte address Higher  Lower Byte address Higher — Lower

bytes bytes bytes bytes

B Precautions during programming
¢ Character data in the pre-operation [D] area are overwritten.

¢ When the no. of characters in [S2] > no. of characters in the string of [S1], the no. of characters to be
transferred is limited to that of [S1].

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when the destination range is out of the available range.

(ER) To be set when [S2] (no. of characters) is out of the range.

3-189



LEFT (Takeout of the Left Side of a Strinq)

B Ladder diagram

RO
| LEFT DTO K5 DT20
S1 S2 D
B Available operation units (®: Available)
¢ No operation units
B List of operands
Explanation
S Starting device address of the source data
S2 No. of characters to be taken out (data available range: 1 to 4096)
D Starting device address to store the takeout result
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TS|TE|IX | K | U | H modifier
WX|WY WR|WL (WS |SD | DT |LD |[UM| WI (WO SF | DF| ""
CS|CE| *1
S1 (BN NN BN J BN BN  J
s1 © & & &6 e e 6 e o6 o o BN NN J o
D | BN NN NN J BN BN  J

Bl Outline of operation

¢ Take out characters as specified by [S2] from the left side (start of the character data) of the string
specified by [S1], and store them in the device address specified by [D].
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B Process details

Example 1) Take out the first five characters from the the DTO string, and transfer them to DT20

[S1]...DTO [D]...DT20

Byte address Higher

[S2]...K5

Searching characters

DTO
DT1
DT2
DT3
DT4
DT5
DT6

8 (no. of characters)
B e
D "

o E
3 R
Lower
bytes bytes

DT20
DT21
DT22
DT23
DT24
DT25
DT26

Byte address

Character table to be searched

5 (no. of characters)

“B” “A”
“D” “c”
liE”
Higher Lower
bytes bytes

Example 2) No. of characters in [S2] > No. of characters in the [S1] string

[S1]...DTO

Byte address

B Precautions during programming
¢ Character data in the pre-operation [D] area are overwritten.

[S2]...K7

[D]...DT20

Searching characters

DTO
DT1
DT2
DT3
DT4
DT5
DT6

3 (no. of characters)
B A
“c
Higher Lower
bytes bytes

DT20
DT21
DT22
DT23
DT24
DT25
DT26

Byte address

Character table to be searched

3 (no. of characters)

ilB” ilA”
“C”
Higher Lower
bytes bytes

¢ When the no. of characters in [S2] > no. of characters in the string of [S1], the no. of characters to be

transferred is limited to that of [S1].

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when the destination range is out of the available range.

(ER)

To be set when [S2] (no. of characters) is out of the range.
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MIDR (Data Read from a Given Position in the

String)

B Ladder diagram

RO
I MIDR DTO K1 K3 | DT20
S1 S2 S3

B Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation

S1 Starting device address of the source data

S2 Start position (data available range: 0 to 4095)

S3 No. of characters to be taken out (data available range: 1 to 4096)

D Starting device address to store the takeout result
Bl Available devices (®: Available)

16-bit 32-bit Inteders Real Strin
device device 9 numbers g Index
Operand TS|TE|IX | K | U | H modifier
WX |WY |WR|WL (WS |SD | DT |LD |UM|WI |WO SF|DF| ""
CS|CE| "

S1 (BN NN BN J BN BN (

S2 o &6 0606 6 6 &6 6 o o o BN NN J o

S3 o & 060 6 &6 o o o o o (BN BN J (

D BN NN BN J e e o o

Bl Outline of operation

¢ Take out characters as specified by [S3] from the position specified by [S2] in the string specified by [S1],
and store them in the device address specified by [D].

3-192




B Process details

Example 1) Take out three characters from the 1st byte (2nd character) of the DTO string, and

transfer them to DT20
[S$1]...DTO [S2]...K1 [S3]...K3  [D]...DT20

Searching characters Character table to be searched
DTO| 8 (no. of characters) | — DT20 | 3 (no. of characters)
DT1 “B” “A” DT21 “c” “B"
DT2 “D!! “c” DT22 “DH
DT3 “1” ‘E” DT23
DT4 “3” “2" DT24
DT5 DT25
DT6 DT26
Byte address Higher  Lower Byte address Higher  Lower
bytes bytes bytes bytes

Example 2) No. of characters in [S3] > No. of characters in the [S1] string from the [S2] position

[S1]...DTO [S2]...K5 [S3]...K5 [D]...DT20

Searching characters Character table to be searched
DTO| 8 (no. of characters) | — DT20 | 3 (no. of characters)
DT1 ‘B” “A” DT21 “2” “1”
DT2 ‘D’ ‘c” DT22 “3”
DT3| “1” ‘E” DT23
DT4 “3” “2” DT24
DT5 DT25
DT6 DT26
Byte address Higher  Lower Byte address Higher  Lower
bytes bytes bytes bytes

B Precautions during programming
¢ Character data in the pre-operation [D] area are overwritten.

¢ When the no. of characters in [S3] > no. of characters of the string [S1] from the position [S2], the no. of
characters to be transferred is limited to that of [S1].

e The [S2] position should be specified counting 0, 1, 2 and so on in ascending order from lower bytes, with
the lowest bytes as KO (Byte 0).

B Flag operations

Name Explanation

To be set in the case of out-of-range in indirect access (index modification).
22; To be set when the destination range is out of the available range.
(ER) To be set when [S3] (no. of characters) is out of the range.

To be set when the no. of characters in [S1] < no. of characters in [S2].
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MIDW (Rewrite from a Given Position in the

String)

B Ladder diagram

RO
I MIDW | DTO K3 | DT20| K1
S1 S2 D n
B Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S1 Starting device address of the source data
S2 No. of characters (data available range: 1 to 4096)
D Destination starting device address
n Start position of the destination string (data available range: 0 to 4095)
Bl Available devices (®: Available)
16-bit 32-bit Inteders Real Strin
device device 9 numbers g Index
Operand TS|TE|IX | K | U | H modifier
WX |WY |WR|WL (WS |SD | DT |LD |UM|WI |WO SF|DF| ""
CS|CE| "
S1 o e o o BN BN (
S2 o &6 0606 6 6 &6 6 o o o BN NN J o
D o e o o BN BN  J
n |®© & & & & e e e e o o ( BN NN J o

Bl Outline of operation

e Take out characters as specified by [S2] from the string specified by [S1], and transfer them to the [n]
position in the string specified by [D].
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B Process details

Example 1) Take out three characters from the DTO string, and transfer them to the 1st byte (2nd

character) of the DT20 string

[S1]...DTO [S2]...K3
String
DTO |8 (no. of characters)
DT1 EB2 “ A
DT2 “D” ucu
DT3 an uEn
DT4 “‘H” “G”
DT5
DT6
Byte address Higher Lower
bytes  bytes
Destination

DT20
DT21
DT22
DT23
DT24
DT25
DT26

Byte address Higher

8 (no. of characters)

R o
e 3
6 =
g e

Lower
bytes bytes

[D]...DT20 [n]...K1

Destination following execution

DT20
DT21

DT22
‘ DT23
DT24

DT25
DT26

8 (no. of characters)
“A” 511 ”
“c” “B”

6 5
g T

Byte address Higher  Lower
byte

ytes bytes

Example 2) No. of characters in [S2] > No. of characters in the [S1] string

[S1]...DTO [S2]..

DTO
DT1
DT2
DT3
DT4
DT5
DT6

Byte address Higher

DT20
DT21
DT22
DT23
DT24
DT25
DT26

Byte address Higher
bytes

K5
String
8 (no. of characters)
ilB!! liA!!
“D” “c"
Lower
bytes bytes
Destination
8 (no. of characters)
o o
oy 3
6 5
g 7
Lower
bytes

[D]...DT20 [n]...K1

Destination following execution

DT20
DT21

DT22
‘ DT23
DT24

DT25
DT26

8 (no. of characters)
liA!! n1 ”
liC” ilB!!

“6” liD”
g T

Byte address Higher  Lower

bytes bytes
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B Precautions during programming
e Character data in the pre-operation [D] area are overwritten.
¢ When the no. of characters in [S2] > no. of characters in the string of [S1], the no. of characters to be
transferred is limited to that of [S1].
¢ The [n] position should be specified counting 0, 1, 2 and so on in ascending order from lower bytes, with
the lowest bytes as KO (Byte 0).

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when [S2] (no. of characters) is out of the range.

(ER) To be set when the no. of characters in [D] < [n].
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SREP (Replacement of a Strinqg)

B Ladder diagram

RO

SREP

DTO

DT20

K1

K3

B Available operation units (®: Available)
¢ No operation units

M List of operands

Operand Explanation
S Starting device address of the source string
D Starting device address of the destination string
p Replacement start position of the destination string (data available range: 0 to 4095)
n No. of characters to be replaced (data available range: 1 to 4096)

B Available devices (®: Available)

16-bit 32-bit Integers Real o .
device device 9 numbers 9 Index
Operand TS|TE|IX | K| U | H modifier
WX|WY WR|WL (WS SD | DT|LD | UM| WI WO SF |DF| ""
CS|CE| "
S ® 0 o o ® 0|0 ®
D e 6 o o ® 0|0 L J
p e o 0 6 06 0o 0o 0o o o o o e o L
n e 6 6 6 o6 o6 0o 0o o o o o e o L J

Bl Outline of operation

¢ The string specified by [S] is replaced with characters as specified by [n] from the position [p] in the string
specified by [D].

3-197




B Process details

Example 1) Replace the DTO string with three characters from the 1st byte (2nd character) of DT20

[S1]...DTO [D]...DT20 [p]...K1
String
DTO| 5 (no. of characters)
DT1 ilB” ilA”
DT2 ilD” ilc”
DT3 “E”
DT4
DT5
DT6
Byte address Higher Lower
bytes bytes
Destination
DT20| 8 (no. of characters)
DT21 “2” “1”
DT22 “4” “3”
DT23 “6” “5”
DT24 “8” “7”
DT25
DT26
Byte address Higher Lower
bytes bytes

[n]...K3

Destination following execution

DT20
DT21
DT22
‘ DT23
DT24
DT25
DT26

10 (no. of characters)
“A” 9"
“C” “B”
“E” “D”

6 5
g 7

Byte address Higher Lower

bytes bytes

* In this process, the data from the original data in
the 1st byte to the 4th byte are deleted from DT20.
Consequently, the no. of characters increases
from 8 to 10.

Example 2) The no. of characters of [n] is larger than the no. of characters of the [S1] string from
the position specified by [p].

[S1]...DTO [D]...DT20 [p]...K4
String
DTO| 5 (no. of characters)
DT1 “B” “A”
DT2 “D” “C”
DT3 “E”
DT4
DT5
DT6
Byte address Higher Lower
bytes bytes
Destination
DT20 | 10 (no. of characters)
DT21 o "
DT22 3 3
DT23 “6” “5”
DT24 “8” “7”
DT25 “0” “9”
DT26
Byte address Higher Lower
bytes bytes

[n]...K8

Destination following execution

DT20
DT21
DT22
‘ DT23
DT24
DT25
DT26

9 (no. of characters)
o o
e 3

“B” “A”
“D” “c”
“E”

Byte address Higher Lower

bytes bytes
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B Precautions during programming
o Character data in the pre-operation [D] area are not cleared. (They are overwritten.)
o If the no. of characters [n] is larger than the no. of characters in the string of [S1] following the position

specified by [p], then characters to be replaced are limited to the no. of characters following the position
specified by [p] in the string of [S1].

¢ The [p] position should be specified counting 0, 1, 2 and so on in ascending order from lower bytes, with
the lowest bytes as KO (Byte 0).

B Flag operations
Name Explanation
To be set in the case of out-of-range in indirect access (index modification).

EEZ To be set when the no. of characters > string size.
(ER) To be set when the no. of characters in [D] < [n].

To be set when [S2] (no. of characters) is out of the range.
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SRC (Data Search)

B Ladder diagram

RO
}7 SRC.US | DT10 DT20 DT30 DT40
i S1 S2 S3 D
B Available operation units (®: Available)
Operation unit bit uUs SS UL SL SF DF
i ® ® ® ® ° °
B List of operands
Operand Explanation
S1 Device address where the data to be searched are stored, or constant (data format: according to the operation unit)
S2 Start position of the search range (data format: according to the operation unit)
S3 End position of the search range (data format: according to the operation unit)
D Device address to store the search result (data format: unsigned 32-bit integer)

Bl Available devices (®: Available)

32-bit
=i device Integers Real g4in
device . 9 numbers 9 Index
Operand 1 modifier
TS|TE|IX| K| U |H|SF|DF *2
WX|WY WR|WL (WS |SD | DT |LD |[UM| WI (WO "
CS|CE|*3|*4|*5|*6 | *7T | *8
s1 ©® e e e (BN BN BN NN NN BN BN NN NN NN NN NN J (
S2 | BN NN NN J o o 6 6 6 o6 o o o
S3 | BN BN BN J (BN BN BN NN NN BN BN J o
D BN NN BN J e e o e o6 o o o
*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).
*3: Index register (10 to IE)
*4: Only operation unit: signed integers (SS, SL) can be specified.
*5:  Only operation unit: unsigned integers (US, UL) can be specified.
*6: Only operation unit: integers (US, SS, UL, SL) can be specified.
*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
*8: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.
Bl Outline of operation

e Search the range specified by [S2] and [S3] for the search data specified by [S1].

e The search result is given in the data format of unsigned 32-bit integer, and stored as follows.

16-bit device 32-bit device Description of output

[D], [D]+1 [D] Store the number of data with the same value in a
decimal form

[D]+2. [D]+3 [D]+1 Store the position of the first matching data
(relative position with the first data as '0')

e The max. no. of data that can be specified is 30000.
e Search is executed from [S2] to [S3].
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B Process details

Example 1) Operation unit: 16 bits (US, SS)

[i]...US,SS
[S1]...DT10 [S2]...DT20 [S3]...DT40 [D]...DT100
<Search data> <Search range> Relative position
DT10 | H 1234 | = DT20 H 1211 0
DT21 H 12FF 1
DT22 H 1234 L2
DT23 H 7FFF 3
DT38 H 1234 18 The relative
DT39 H 6677 19 positions of the first
DT40 H 1234 20 matching data are
set to DT102 and
The numbers of DT103.
search data are set to
DT100 and DT101.
<D specifying area>
DT100-DT101 K3 (D] , [D]+1) <-—
DT102:DT103 K2 ([D]+2, [D]+3) =——
Example 2) Operation unit: 32 bits (UL, SL, SF)
[i]...UL,SL,SF
[S1]...TSO [S2]...TS10 [S3]...TS50 [D]...TS100
<Search data> <Search range> Relative position
TSO [ H 11223344 | — TS10 H11111111 0
TS11 | H CCDDEEFF 1
TS12 | H9900AABB 2
TS13 | H11223344 | 3 |
TS48 H 55667788 38
TS49 H 11223344 39 The relative position
TS50 | H CCDDEEFF 40 of the first matching

data is set to TS101.
The number of
search data is set to

TS100.
<D specifying area>
TS100 K2 (o] ) -
TS101 K3 ([D]+1)  ~—
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B Precautions during programming
¢ The end position of the search range includes down to the device containing [S3].

Example) When the operation unit is specified as 32 bits, the search range becomes the same

whether a higher or lower address is specified for the [S3] device address.

[S2]...DT2  [S3]...DT6
DTO-DT1[ H 11223344
DT2:-DT3| H 55667788
DT4-DT5 | H 9900AABB
DT6-DT7 | H CCDDEEFF
DT8-DT9| H 12345678

B Flag operations

Search targets

[S2]...DT2  [S3]...DT6
DTO-DT1[ H 11223344
DT2-DT3| H 55667788
DT4-DT5 [ H 9900AABB
DT6-DT7 | H CCDDEEFF
DT8-DT9| H 12345678

Search targets

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification, pointer access).
SR8 To be set when [S2] > [S3].

(ER) To be set when the [S2] area and the [S3] area differ.
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BCU (ON Bits Count)

B Ladder diagram

RO
| BCU.US| DT10 | DT20
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ o o
B List of operands
Operand Explanation
S Target device address or constant (data format: according to the operation unit)
D Device address to store the result (data format: unsigned 16-bit integer)
B Available devices (®: Available)
16-bit 32-bit G s Real Strin
device device 9 numbers 9 Index
Operand TS|TE|IX | K| U | H modifier
WX|WY |WR|WL (WS |SD | DT |LD |UM| WI (WO SF |DF| ""
CS|CE| "
s | ® & o & e e 6 e & o o o o
D o 0o o o (BN BN o o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).

Ml Outline of operation

¢ Count the number of bits in the ON state (with the value '1') in the data specified by [S]. The count result is
stored in the device address specified by [D].

e The result is stored as an unsigned 16-bit integer.
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B Process details

Example 1) Operation unit: 16 bits (US)
lil...Us
[S1]..DT10  [D]...DT20
15212 11-+-8 7-:-4 3-::0
DT10 [ 0000 [ 0001 [ 0011 [ 0101 | — DT20 | 5

— _
~

No. of '1' (ON) bits: 5

Example 2) Operation unit: 32 bits (UL) (specify a 16-bit device for the device)
[i]...UL
[S1]...DT10 [D]...DT20
15...12 11...8 7...4 3...0

DT10 | 0000 | 0001 0011 [ 0101 | — DT20 | 12 |
DT11 [ 1110 | 0100 | o101 | 0100
— _/
—~—

No. of "1' (ON) bits: 12

Example 3) Operation unit: 32 bits (UL) (specify a 32-bit device for the device)
[i]...UL
[S1]...TS1 [D]...DT20
31---28 27---24 23---20 19---16 15---12 11---8 7--4 3-:-0
TS1| 1100 | 0100 | 0000 [ 0101 | 1111 | 0001 | 0011 [ 0100 ]

N— g
—

No. of '1' (ON) bits: 13
DT20 | 13 |

B Flag operations

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification, pointer access).
(ER)
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MAX (Obtainment of the Max. Value)

B Ladder diagram

RO
I MAX.US| DT10 DT20 DT100
i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i ® ° ® ° ® °
B List of operands
Operand Explanation
S1 Start position of the search range for the max. value (data format: according to the operation unit)
S2 End position of the search range for the max. value (data format: according to the operation unit)
D Device address to store the result of the search for the max. value (data format: by the operation unit)
Bl Available devices (®: Available)
32-bit
16-bit : Real q
device de:llce Integers |\ imbers/>tTing Index
Operand 1 modifier
*:
2
WX|WY |WR|WL (WS |SD | DT |LD |UM| WI WO TSITE X1 KU |H SF |DF| ""
CS|CE| *3
s1T | @ ®| 0 e ( BN NN BN NN BN BN BN J o
S2 o o o o o o6 6 6 6 o o o o
D o o o o ( BN BN (BN NN BN J o
*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:

be specified).

*3:

Index register (10 to IE)

Outline of operation

Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

¢ The range of the device area specified by [S1] and [S2] is searched for the max. value.

e The resulting value is stored in the device area specified by [D], and the relative address value from [S1] is
stored in [n].

e The relative address storage position ([D]+[n]) varies by operation unit.
¢ The max. no. of data that can be specified is 30000.
¢[D] is in the following format by operation unit.

S 16 bits (US, SS) 32 bits (UL, SL, SF) 64 bits (DF) o
unit Description of
i output
D:i‘;fe 16 bits 32 bits 16 bits 32 bits 16 bits 32 bits P
Not [D] (D] [D]

O] available | to [D+1] O] to [D+3] to [D+1] Store the max. value
Result storage Position of the first
area [D+1] Not [D+2] [D+1] [D+4] [D+2] detected max. value;

to [D+2] available to [D+3] to [D+5] Relative position with

the start of [S1] as 0.
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B Process details

Example 1) Operation unit: 16 bits (US)

[i]...US
[S1]...DT10 [S2]...DT20 [D]...DT100
<Max. value search range> Relative position

DT10 H 1211
DT11 H 0101
DT12 H3412 T | 2 .
DT13 H 1234 3

: @
DT18 H 0101 8
DT19 H 3412 9
DT20 H 1234 10

Example 2) Operation unit: 16 bits (SS)

[i]...SS
[S1]...DT10 [S2]...DT20 [D]...DT100
<Max. value search range> Relative position
DT10 K10
DT11 K-12
DT12 K 32 L2 1
DT13 KO0 3
. @
DT18 K5 8
DT19 K-33 9
DT20 K-21 10

<Output result>

DT100 | H 3412

| (D] )

o
5 * Unsigned 16-bit integer

Uz

DT101-DT102

([DI+1, [D]+2)

* Unsigned 32-bit integer

<Output result>

| (D] )

(1’ @ DT100 | K32
/ * Signed 16-bit integer

DT101-DT102 uz

([DI+1, [D1+2)

* Unsigned 32-bit integer
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Example 3) Operation unit: 32 bits (UL) (specify a 32-bit device)

[i]...UL
[S1]...TS10 [S2]...TS50 [D]...TS100
<Max. value search range> Relative position <Output result>
TS10 H11111111 0 TS100 | HFFFFFFFF | (D] )
TS11 | H CCDDEEFF 1 * Unsigned 32-bit integer
TS12 H 9900AABB 2
TS13 H 1234 3
TS48 [ H 55667788 TS101] U 39 | (B1+1)
TS49 H FFFFFFFF - | 39 | * Unsigned 32-bit integer
TS50 | _H9900AABB | 40

Example 4) Operation unit: 32 bits (SL) (specify a 32-bit device)

[i]...SL
[S1]...TS10 [S2]...TS50 [D]...TS100
<Max. value search range> Relative position <Output result>
TS10 K200 0 TS100 | K300 | (D] )
TS11 K-100 * Signed 16-bit integer
TS12 K 100
TS13 KO0
: ; ® TS101 | U 38 | (ID]+1)
Ts48 K300 4 38 / * Unsigned 32-bit integer
TS49 K -300 39
TS50 K -400 40

Example 5) Operation unit: 32 bits (UL) (specify a 16-bit device)

[i]...UL
[S1]...DT10 [S2]...DT30 [D]...DT100
<Max. value search range> Relative position <Output result>
DT10-DT11 H 1234FFFF 0 DT100-DT101 [ H AAAA0000 [([D], [D]+1)
DT12-DT13 H 789A3456 * Unsigned 32-bit integer
DT14-DT15 H 9900AABB
DT16-DT17 H 12345678
DT26-DT27 | _H 55667788 8y 02D [ Ufo (D2, [D}+3)
DT28-DT29 H9900AABB V' 9 / * Unsigned 32-bit integer
DT30-DT31 H AAAA0000 7 [_ 0!
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Example 6) Operation unit: 32 bits (SL) (specify a 16-bit device)

[i]...SL
[S1]...DT10 [S2]...DT30 [D]...DT100
<Max. value search range> Relative position <Output result>
DT10-DT11 K-10 0 DT100-DT101 | K 200 [(ID1, [D1+1)
DT12-DT13 K-20 * Signed 32-bit integer
DT14-DT15 K 100
DT16-DT17 KO0
DT102:DT103 | us |([D]+2, [D]+3)
DT26-DT27 K 200 71 Tg71 * Unsigned 32-bit integer
DT28-DT29 K -300 97
DT30-DT31 K -400 10

Example 7) Operation unit: Single-precision, floating-point real number (SF)

[i]...SF
[S1]...DT10 [S2]...DT90 [D]...DT100
<Max. value search range> Relative position <Output result>
DT10-DT11 SF 1.1 0 DT100-DT101 | SF 5.55 | (D1, [D]+1)
DT12-DT13 SF 3.33 * Single precision floating point real
DT14-DT15 SF 2.22 number (32 bits)
DT16-DT17 SF 4.44
: : : ® .
DT86-DT87 SF 5.55 8 <=, DT102-DT103 | U 38 |([D]+2, [D]+3)
DT88-DT89 SF 1.11 * Unsigned 32-bit integer
DT90-DT91 SF 3.33

B Precautions during programming
¢ The end position of the search range for the max. value includes down to the device containing [S2].

Example) When the operation unit is specified as 32 bits, the max. value search range becomes the
same whether a higher or lower address is specified for the [S2] device address.

[S1]..DT2  [S2]...DT6 [S1]..DT2  [S2]..DT7

DT0-DT1 [ H 11223344 DT0-DT1 [ H 11223344

DT2-DT3 | H 55667788 DT2-DT3 | H 55667788

DT4-DT5 | H 9900AABB 2"61’;'(; }‘:ar':r‘fge DT4-DT5 | H 9900AABB gﬂez"r'cxar':sge
DT6-DT7 | H CCDDEEFF DT6-DT7 | H CCDDEEFF

DT8-DT9 [ H 12345678 DT8-DT9 | H 12345678

¢ Data are overwritten if [D] (max. value search result) is specified within the search range for the max.
value.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification, pointer access).
SR8 To be set when [S1] > [S2].

(ER) To be set when the [S1] device and the [S2] device differ.
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MIN (Obtainment of the Min. Value)

B Ladder diagram

RO
| MIN.US DT10 DT20 DT100
i S1 S2 D
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ [ o o o o o
B List of operands
Operand Explanation
S Start position of the search range for the min. value (data format: according to the operation unit)
S2 End position of the search range for the min. value (data format: according to the operation unit)
D Device address to store the result of the search for the min. value (data format: by the operation unit)
Bl Available devices (@: Available)
32-bit
16-bit . Real .
device
device . Integers | imbers/>tTiNg Index
Operand 1 modifier
TS|TE|IX | K| U |H 2
WX|WY |WR|WL (WS |SD | DT |LD |UM|WI | WO SF|DF| ""
CS|CE| *3
s1T |® @0 e ( BN NN BN NN BN BN BN J o
S2 o 0o o o ( BN BN BN BN BN BN BN J o
D o o o o ( BN BN ( BN NN BN J o
*1: Operation unit: 16-bit integers (SS, US) cannot be specified.
*2: Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).
*3:  Index register (10 to IE)
H Outline of operation

¢ The range of the device area specified by [S1] and [S2] is searched for the min. value. The resulting value
is stored in the device area specified by [D], and the relative address value from [S1] is stored in [D]+[n].

¢ The relative address storage position ([D]+[n]) varies by operation unit.
e The max. no. of data that can be specified is 30,000.
¢[D] is in the following format by operation unit.

e 16 bits (US, SS) 32 bits (UL, SL, SF) 64 bits (DF) o
unit Description of
P output
D:}‘z’fe 16 bits 32 bits 16 bits 32 bits 16 bits 32 bits P
Not D] D] D] .

Resut (O] available | to [D*+1] (O] fo [D+3] fo [D+1] Store the min. value
storage Position of the first

[D+1] Not [D+2] [D+4] detected max. value;
area to [D+2] available | to [D+3] (D+1] to [D+5] [D+2] Relative position with

the start of [S1] as 0.
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B Process details

Example 1) Operation unit: 16 bits (US)

[il...US

[S1]...DT10 [S2]...DT20 [D]...DT100
<Min. value search range> Relative position

DT10 H 1211 0 @

DT11 Ho0101 —71 . 1!

DT12 H 3412 2 ®

DT13 H 1234 3

DT18 H 0101 8

DT19 H 3412 9

DT20 H 1234 10

Example 2) Operation unit: 16 bits (SS)

[i]...SS

[S1]...DT10 [S2]...DT20 [D]...DT100
<Max. value search range> Relative position

DT10 K10 0

DT11 K-12 1

DT12 K 32 2

DT13 KO 3

DT18 Ks Y 8. @

DT19 K -33 L9

DT20 K-21 10

<Output result>

DT100 | H 0101

| (D] )

* Unsigned 16-bit integer

DT101-DT102 U1

([D]+1, [D]+2)

* Unsigned 32-bit integer

<Output result>

DT100 | K-33

| (D] )

* Signed 16-bit integer

DT101-DT102 U9

(I[D1+1, [D]+2)

* Unsigned 32-bit integer
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Example 3) Operation unit: 32 bits (UL) (specify a 32-bit device)

[i]...UL
[S1]...TS10 [S2]...TS50 [D]...TS100

<Min. value search range> Relative position @ <Output result>
TS10 [ HUM111111 7T T 0 : ™ Ts100 [_H 11111111
TS11 | H CCDDEEFF 1 * Unsigned 32-bit integer
TS12 H 9900AABB 2
TS13 H 12345678 3

@

TS48 | H 55667788 38 TS101| u o
Ts49 | H FFFFEFFF 39 * Unsigned 32-bit integer
TS50 H 9900AABB 40

Example 4) Operation unit: 32 bits (SL) (specify a 32-bit device)

[i]...SL
[S1]...TS10 [S2]...TS50 [D]...TS100

<Max. value search range> Relative position <Output result>
TS10 K 200 0 TS100 | K -400
TS11 K-100 1 * Signed 16-bit integer
TS12 K 100 2
TS13 KO 3

: TS101 | U 40

Ts48 K 300 ® * Unsigned 32-bit integer
TS49 K-300 ¢ 39
TS50 K-400 7| 40

Example 5) Operation unit: 32 bits (UL) (specify a 16-bit device)

| (D1 )

| (ID1+1)

| (01 )

| (IDI+1)

| (D1, [D]+1)

|((D]+2, [D]+3)

[i]...UL
[S1]...DT10 [S2]...DT30 [D]...DT100

<Max. value search range> Relative position <Output result>
DT10-DT11 H 1234FFFF 0 DT100-DT101 [ H 121112FF
DT12-DT13 | H 789A3456 @® * Unsigned 32-bit integer
DT14-DT15 H 9900AABB
DT16-DT17 H 12345678
DT26-DT27 [ HA2ATI2FE7| | 6} —g D110z PTIo8 | us
DT28-DT29 H 9900AABB 9 * Unsigned 32-bit integer
DT30-DT31 H AAAA0000 10
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Example 6) Operation unit: 32 bits (SL) (specify a 16-bit device)

[i...SL
[S1]...DT10 [S2]...DT30 [D]...DT100
<Max. value search range> Relative position <Output result>
DT10-DT11 K-10 0 DT100-DT101 | K -500 | (ID], [D]+1)
DT12-DT13 K -20 1 ©) * Signed 32-bit integer
DT14-DT15 K 100 2
DT16-DT17 K -500 [:3::]\
: : : @ bT102, DT103 [ us |([D]+2, [D]+3)
DT26-DT27 K 200 8 * Unsigned 32-bit integer
DT28-DT29 K -300 9
DT30-DT31 K -400 10

Example 7) Operation unit: Single-precision, floating-point real number (SF)

[i]...SF
[S1]...DT10 [S2]...DT90 [D]...DT100
<Min. value search range> Relative position <Output result>
DT10-DT11 SF 1.11 r9°1 @ “pT100-DT101 [__SF1.11___] (D], [D}*1)
DT12-DT13 SF 3.33 1 * Single precision floating point real
DT16-DT17 SF 4.44 3
@
DT86-DT87 SF 5.55 38 DT102-DT103 | uo |([D]+2, [D]+3)
DT88-DT89 SF 1.11 39 * Unsigned 32-bit integer
DT90-DT91 SF 3.33 40
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B Precautions during programming
¢ The end position of the search range for the min. value includes down to the device containing [S2].

Example) When the operation unit is specified as 32 bits, the min. value search range becomes the
same whether a higher or lower address is specified for the [S2] device address.

[S1]..DT2  [S2]...DT6 [S1]..DT2  [S2]...DT7

DTO-DT1 [ H 11223344 DTO-DT1 [ H 11223344

DT2-DT3| H 55667788 Min. val DT2-DT3| H 55667788 Min. val
DT4-DT5| H 9900AABB In. value DT4-DT5| H 9900AABB In. value

search range search range

DT6-DT7 | H CCDDEEFF DT6-DT7 | H CCDDEEFF
DT8-DT9 | H 12345678 DT8-DT9 | H 12345678

¢ Data are overwritten if [D] (min. value search result) is specified within the search range for the max. value.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification, pointer access).
SR8 To be set when [S1] > [S2].

(ER) To be set when the [S1] device and the [S2] device differ.

3-213



MEAN (Obtainment of the Total and the Mean Value)

B Ladder diagram
RO

| MEAN.US | DT10 DT14 DT100

i S1 S2 D
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [ { o o o o
B List of operands
Operand Explanation
S1 Start position of the target area (data format: according to the operation unit)
S2 End position of the target area (data format: according to the operation unit)
D Device address to store the result (data format: by the operation unit)
Bl Available devices (®: Available)
32-bit
16-bit : Real .
d
device e:nce Integers | imbers/>tN9 Index
Operand 1 modifier
*2
WX|WY WR(WL|WS|SD|DT|LD|UM|WI WO TS|TE| X K1 U | H SF|DF| ""
CS|CE| *3
S1 [ BN NN BN o o o6 e o o o o o
S2 o o o o o e 6 o6 6 &6 o o o
D (BN NN BN o o o o o o o o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2: Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

H Outline of operation

¢ The total and the mean in the range of the device area specified by [S1] and [S2] are stored in the device
area specified by [D].

¢ The storage position of the total and the mean, with [D] as the starting address, varies by operation unit.

¢ The total value takes up twice the area size of the operation unit, and the mean value takes up the same
area size as the operation unit. Note that, in the case of floating point real number (SF), the total value also
takes up the same area size as the operation unit.

¢ The max. no. of data that can be specified is 30,000.

¢ When the operation unit is US, SS, UL or SL, the mean value is given in an integer rounding the first
decimal point down.

¢[D] is in the following format by operation unit.

Operation | 46 its (US, SS) 32 bits (UL, SL) 32 bits (SF) 64 bits (DF) -
unit Description

i of output
D;‘z’g’e 16 bits | 32bits | 16bits | 32 bits | 16 bits | 32 bits | 16 bits | 32 bits P

[D] Not [D] [D] O] [D] [D]
thif:ge to[D+1] | available | to[D+3] | to[D+1] | toD+1] | [P to[D+3] | to[D+1] | rotalvalue
Not [D+4] [D+2] [D+4] [D+2]

Area [D+2] available | top+5] | [P*2 top+3] | P | op+7] | top+3 | MeanValue
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B Process details

Example 1) Operation unit: 16 bits (US)

Total value is given in 32-bit data, and the mean value is given in 16-bit data.

[i]...Us
[S1]...DT10 [S2]...DT14 [D]...DT100

<Total/mean calculation range>

Value
DT10 | H1111
DT11 | H 5555
DT12 | H7777
o |
DT14 | _HFFFF

Example 2) Operation unit: 16 bits (SS)

<Qutput result>

Value
DT100-DT101 H 00028886

* Unsigned 32-bit integer

Total value
([D] and [D]+1)

Value
DT102 | H81B4 | Mean value ([D]+2)

* Unsigned 16-bit integer

Total value is given in 32-bit data, and the mean value is given in 16-bit data.

[i]...SS
[S1]...DT10 [S2]...DT14 [D]...DT100

<Total/mean calculation range>

Value
DT10 K11
DT11 K -33
DT12 K 44
DT13 K 55
DT14 K -22

<Output result>

Value
K -55 Total value
(ID] and [D]+1)

DT100-DT101
* Signed 32-bit integer

Value
DT102 K11 Mean value ([D]+2)

* Signed 16-bit integer

Example 3) Operation unit: 32 bits (UL) (specify a 32-bit device)
Total value is given in 64-bit data, and the mean value is given in 32-bit data.

fi]...UL

[S1]...TS10  [S2]...TS14  [D]...TS100

<Total/mean calculation range>

=)

Value

TS10 | H 00000000
TS11 | H 22222222
TS12 [H 33333333
TS13 [H 44444444
TS14 | H 55555555

<Output result>

Value
TS100-TS101 H EEEEEEEE | Total value

* Unsigned 64-bit integer ([D] and [D]+1)

Value
TS102 |H 2FC962FC | Mean value ([D]+2)

* Unsigned 32-bit integer
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Example 4) Operation unit: 32 bits (SL) (specify a 32-bit device)
Total value is given in 64-bit data, and the mean value is given in 32-bit data.
[i]...SL
[S1]...TS10 [S2]...TS14 [D]...TS100

<Total/mean calculation range> <Output result>

Value Value
TS10 K 1000 TS100-TS101 K -9000 Total value
TS11 K 2000 * Signed 64-bit integer ([D] and [D]+1)
TS12 [_K-3000 ‘
TS13 K -4000
TS14 |__K-5000 Value

TS102 K -1800 Mean value ([D]+2)
* Signed 32-bit integer

Example 5) Operation unit: 32 bits (UL) (specify a 16-bit device)
Total value is given in 64-bit data, and the mean value is given in 32-bit data.
[i]...UL
[S1]...DT10[S2]...DT14 [D]...DT100

<Total/mean calculation range> <Output result>
Value Value
DT10-DT11 | H 11110000 DT100-DT103 H 11110CCCC | Total value
DT12-DT13 [ H 33332222 * Unsigned 64-bit integer (D] to [D]+3)
DT14-DT15 [ H 55554444 ‘
DT16-DT17 [H 77776666
Value
DT104-DT105 | H 44443333 | Mean value

* Unsigned 32-bit integer (ID]+4, [DI+5)

Example 6) Operation unit: 32 bits (SL) (specify a 16-bit device)
Total value is given in 64-bit data, and the mean value is given in 32-bit data.

fi]...SL
[S1]...DT10 [S2]...DT16 [D]...DT100

<Total/mean calculation range> <Output result>
Value Value
DT10-DT11 K-100 DT100-DT103 K 800 Total value

DT12-DT13 K 600

* Signed 64-bit integer (ID] to [D]+3)
DT14-DT15| K500
DT16-DT17 [ K-200
Value

DT104-DT105 K 200 Mean value
* Signed 32-bit integer (ID1+4, [D]+5)

Example 7) Operation unit: Single-precision, floating-point real number (SF) (specify a 16-bit device)
Total value is given in 32-bit data, and the mean value is given in 32-bit data.
[i]...SF
[S1]...DT10 [S2]...DT24 [D]...DT100

<Total/mean calculation range> <Output result>
Value Value
DT10-DT11 | SF 3.33E+00 DT100-DT101 SF 2.66E+01 | Total value

DT12-DT13 | SF 1.11E+00 * Single precision floating point ([P and [D]+1)
DT14-DT15 | SF 4.44E+00 ‘ real number (32 bits)

DT16-DT17 | SF 5.55E+00

DT18-DT19 | SF 2.22E+00 Value

DT20-DT21 | SF 1.11E+00 DT102-DT103 [SF 3.33E+00 | Mean value
DT22-DT23 | SF 3.33E+00 * Single precision floating point (P1*2: [D1+3)
DT24-DT25 | SF 5.55E+00 real number (32 bits)
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B Precautions during programming

e The end position of the calculation range for the total and the mean includes down to the device containing
[S2].

Example) When the operation unit is 32 bits, the calculation range is the same whether a device number of
higher level or lower level is specified.

[S1]...DT2 [S2]...DT6 [S1]...DT2 [S2]...DT7

DT0-DT1 [ H 11223344 DT0-DT1[ H 11223344

DT2-DT3| _H 55667788 Total/mean DT2-DT3| _H 55667788 Total/mean
DT4-DT5| H9900AABB | ¢ calculation DT4-DT5 | H9900AABB |» o\ tot o
DT6-DT7 | H CCDDEEFF_| | range DT6-DT7 | H CCDDEEFF

DT8-DT9| H 12345678 DT8-DT9| H 12345678

¢ Data are overwritten if [D] (total and mean calculation results) is specified within the calculation range for
the total and the mean.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification, pointer access).
SR8 To be set when [S1] > [S2].

(ER) To be set when the [S1] device and the [S2] device differ.

3-217



SORT (Sort)

B Ladder diagram
RO

| SORT.US| DT10 DT19 uo

[ S1 S2 S3

B Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ { o o o o
B List of operands
Operand Explanation
S1 Start position of the target area (data format: according to the operation unit)
S2 End position of the target area (data format: according to the operation unit)
S3 Sort conditions (data format: unsigned 16-bit integer)

Bl Available devices (®: Available)

16-bit 32-bit Integers vigy Strin
device device 9 numbers 9 Index
Operand modifier
TS|TE|IX| K| U | H *
WX|WY |WR|WL|WS|SD|DT|LD|UM|WI WO SF|(DF| "" 1
CS |CE | *2
S1 BN ®
S2 ( BN o
S3 o o o o [ BN L NN o
*1: Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

be specified).
*2:  Index register (0 to |IE)

Bl Outline of operation

¢ Data in the range from the area specified by [S1] to the area specified by [S2] are sorted in ascending
order or in descending order, according to the sort conditions specified by [S3].

¢ Available sort conditions for [S3] are as follows.
UO0: Ascending order
U1: Descending order
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B Process details

Example 1) Operation unit: 16 bits (US)

[S3]...U0 (Ascending order)

<After sort>

DT10
DT11
DT12
DT13

H 3333 DT14
H 0000 DT15

[i]...US

[S1]...DT10 [S2]...DT19
<Before sort>

DT10 H 0123

DT11 H1111

DT12 H 3210

DT13 H 2222

DT14

DT15

DT16 H 3210

DT17 H 4321

DT18 H 3333

DT19 H 5432

DT16
DT17
DT18
DT19

Example 2) Operation unit: 16 bits (SS)

[S3]...U1 (Descending order)

H 0000

H 0123

H 1111

H 2222

H 3210

H 3210

H 3333

H 3333

H 4321

H 5432

<After sort>

DT10
DT11
DT12
DT13

K 1000 DT14
K-30 DT15

[i]...SS

[S1]...DT10 [S2]...DT19
<Before sort>

DT10 K 300

DT11 K10

DT12 K3

DT13 K-1

DT14

DT15

DT16 K 100

DT17 K 30

DT18 K1

DT19 K-3

DT16
DT17
DT18
DT19

Example 3) Operation unit: 32 bits (UL)

[i]...UL
[S1]...DT10

<Before sort>
DT10-DT11
DT12-DT13
DT14-DT15
DT16-DT17
DT18-DT19

Example 4) Operation unit: 32 bits (SL)

fi]...SL
[S1]...DT10

<Before sort>
DT10-DT11

DT12-DT13
DT14:DT15
DT16-DT17
DT18:-DT19

K 1000

K300

K100

K30

K10

K3

K1

K-1

K-3

K30

[S2]...DT19 [S3]...U0 (Ascending order)
<After sort>
H 22220000 DT10-DT11 H 11113333
H 11113333 DT12-DT13 H 11114444
H 55550000 ‘ DT14-DT15 [ H 22220000
H 22222222 DT16-DT17 H 22222222
H 11114444 DT18-DT19 H 55550000
[S2]...DT19 [S3]...U1 (Descending order)
<After sort>
K11 DT10-DT11 K 55
K 33 DT12-DT13 K 44
K 55 ‘ DT14-DT15 K33
K22 DT16-DT17 K 22
K 44 DT18-DT19 K 11
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Example 5) Operation unit: Single-precision, floating-point real number (SF)

[i]...SF
[S1]...DT10 [S2]...DT19 [S3]...U1 (Descending order)
<Before sort> <After sort>
DT10-DT11 SF 3.33 DT10-DT11 SF 11111
DT12-DT13 | SF11.11 DT12-DT13 | SF 1111
DT14-DT15 SF 2.22 ‘ DT14-DT15 SF 4.44
DT16-DT17 SF 11111 DT16-DT17 SF 3.33
DT18-DT19 SF 4.44 DT18-DT19 SF 2.22

B Precautions during programming
¢ It must be noted that, since the time for data comparison increases in proportion to the square of the
number of data, the sorting process can take long time when there are a large number of data to be sorted.
¢ During sort execution, data in [S1] to [S2] are sorted in sequence according to the sort conditions.

¢ The end position of the sort range includes down to the device containing [S2].

Example) When the operation unit is 32 bits, the sort range is the same whether a device number of higher
level or lower level is specified.

[S1]...DT2 [S2]...DT6 [S1]...DT2 [S2]...DT7

DTO0-DT1 H 11223344 DTO0-DT1 H 11223344

DT2-DT3| H 55667788 DT2-DT3| H 55667788

DT4-DT5| H 9900AABB Sort targets DT4-DT5| H9900AABB Sort targets
DT6-DT7| H CCDDEEFF DT6-DT7 | H CCDDEEFF

DT8-DT9| H 12345678 DT8-DT9| H 12345678

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification, pointer access).
SR8 To be set when [S1] > [S2].

(ER) To be set when the [S1] device and the [S2] device differ.
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SCAL (Linearization)

Ladder diagram
RO
I SCAL.US| DT10 DT20 DT100

i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ [ ® [ [ o o
B List of operands
Operand Explanation
S1 Data equivalent to the input value X, or the area storing it (data format: according to the operation unit)
S2 Starting address of the data table used for scaling (linearization) (data format: by the operation unit)
D Area to store the output result Y (data format: according to the operation unit)
B Available devices (®: Available)
32-bit
16-bit : Real .
. device
device - Integers |\ mbers/String Index
Operand 1 modifier
TS|{TE|IX| K| U | H |SF|DF *2
WX|WY WR(WL|WS|SD |DT|LD|UM|WI WO "
CS|CE|*3 |*4 |*5 | *6 | *7 | *8
s1T 0 o e e 6 6 6 6 6 6 6 6 6 o6 o6 o6 o o o o
S2 ( BN BN BN NN NN NN BN BN BN BN J o
D o o o o o o o e o o o o
*1: Operation unit: 16-bit integers (SS, US) cannot be specified.
*2: Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).
*3: Index register (10 to IE)
*4:  Only operation unit: signed integers (SS, SL) can be specified.
*5:  Only operation unit: unsigned integers (US, UL) can be specified.
*6: Only operation unit: integers (US, SS, UL, SL) can be specified.
*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
*8:  Only operation unit: double-precision, floating-point real numbers (DF) can be specified.
Bl Outline of operation

¢ The data specified by [S1] are scaled according to the data table specified by [S2]. The result is stored in

the device area specified by [D].

¢[S2] is in the following format by operation unit.

Srf’i‘t*’atm" 16 bits (US, SS) 32 bits (UL, SL, SF) 64 bits (DF)
o Description of output
si‘;‘:"e 16 bits | 32 bits 16 bits 32 bits 16 bits 32 bits
Not Not Not No. of data tables
[S2] available [S2] available [S2] available Available range: 2 to 256
Result
Not [S2+1] Not [S2+1] Not
Ztorage [S2+1] available | to [S2+2] available | to [S2+4] available | DatafromX1toXn
rea
Not [S2+n+1]to Not [S2+n+1] Not
[S2+n+1] 1 available | [s2+n+2] available | to[S2+n+4] | availaple | Datafromyltoyn
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B Process details

¢ Regardless of the operation unit, the output value Y for [D], corresponding to the input value X for [S1], is
calculated.

Value
(x1,y1) [S2] n No. of data tables
X2 ,y2) [S2]+1 X1 )
; - o [ .
(xn-1, yn-1) » Data from x1 to xn
(xn , yn) [S2]+n-1 xn-1
[S2]+n XN )
[S2]+n+1 y1 )
[S2]+n+2 y2
: * Data from y1 to yn
[S2]+2n-1 yn-1
[S2]+2n yn )

In response to the information of input value X as specified by [S1], referring to the [S2] data table,
calculate the information of output value Y and store it into the [D] area.

Output“value N

S/ (xn, yn)

03, y3)_~e bty
LI
Y=[D]
(X2, y2) [
‘I ‘I
(x1,y1) i _ Input value

X=[s1] °°

<< Device reference by operation unit (n) >>
Example) Operation unit: 32 bits (UL, SL, SF) (specify a 16-bit device)

Value
DT10-DT11| H 22220000

DT12-DT13 | H 11113333
DT14-DT15| H55550000

DT16-DT17 | H 22222222
DT18-DT19 | H 11114444

+ The lower word and the higher word are referenced as a single set of 32-bit data.
- Because of handling as a 32-bit data set, if the device specification forms a word border, up
to [S2]+1 is included in the range.
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B Precautions during programming
e Ensure [ Xn-1 < Xn ] for data in [S2]: data table.

e When [ X([S1]) <x11, [ Y([D]) = y11.
eWhen [ X([S1]) > xn ], [ Y([D]) = yn].
e Max. value for [n], representing the no. of data in [S2]: data table, is 256.

B Flag operations

Name Explanation

To be set in the case of out-of-range in indirect access (index modification, pointer access).
22; To be setwhen[n < 2]or[n>256], where [n] represents the no. of data in [S2]: data table.
(ER) To be set when data in [S2]: data table exceeds the area.

To be set when Xn is not in ascending order.
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EVENTC (Instruction to Count the No. of Events)

B Ladder diagram

RO
}—{ }— EVENTC.UL | WXO DTO Us | DT100

[ S1 S2 n D

B Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF

B List of operands

Operand Explanation
S1 Starting address of the counting start position
S2 Starting address of the working area for counting
n No. of bits to be counted
D Starting device address to store the count result

Bl Available devices (®: Available)

Ll D2abit Integers Real g4
device device g numbers[>t''N9|  Index
Operand s | TE modifier
WX |WY |WR|WL (WS |SD | DT |LD |UM| WI WO cs | ce IX/ K| U|H|SF|DF| "" *1
S1 [ BN BN NN NN BN NN BN BN NN BN J o
S2 o o o o L BN J o
n e o o o e o o o o (BN o
D o o o o L BN BN o o
*1:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

Bl Outline of operation
¢ Count the number of ONs for [n] bits from the device specified by [S1].

¢ The count result is stored in the area of [n]*2 words starting with [D].
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B Process details

Example 1) Carry out counting for 8 points from WX0

[i]...UL [S1]...WXO0 [S2]...DTO [n]...U8 [D]...DT10
[S1]

WXO0 | Targeted bits: 8 bits from X0 to X7 |

[S2]

DTO | Working area for counting |

(D]

DT10, 1
DT11 X0 counted value

DT12 2
DT13 X1 counted value

DT14 3
DT15 X2 counted value

DT16, 4
DT17 X3 counted value

DT18 5
DT19 X4 counted value

DT20 6
DT21 X5 counted value

DT22 7
DT23 X6 counted value

DT24 8
DT25 X7 counted value
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Example 2) Carry out counting for 17 points from WX0

[i]...UL [S1]...WX0 [S2]...DTO [n]...U 17 [D]...DT10
[S1]
WX0 . .
WX1 Targeted bits: 17 bits from X0 to X10
[S2]
DTO . .
DT1 Working area for counting
[D]
DT10 1
DT11 X0 counted value
DT12 2
DT13 X1 counted value
DT14 3
DT15 X2 counted value
DT16 4
DT17 X3 counted value
DT18 5
DT19 X4 counted value
DT20 6
DT21 X5 counted value
DT22 7
DT23 X6 counted value
DT24 8
DT25 X7 counted value

[ ]

[ ]

[ ]

[ ]

[ ]
DT38 15
DT39 XE counted value
DT40 16
DT41 XF counted value
DT42 17
DT43 X10 counted value

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification, pointer access).

(SERS) When one of the count target area, the count working area or the count result storage area exceeds the device
area.
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EVENTT (Instruction to Count the Time of Events)

B Ladder diagram
RO
}7 EVENTT.UL WXO0 DTO us DT100
i S1 S2 n D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ o
B List of operands
Operand Explanation
S1 Starting address of the counting start position
S2 Starting address of the working area for counting
n No. of bits to be counted
D Starting device address to store the count result
Bl Available devices (@: Available)
16-bit 32-bit Integers Real Strin
device device g numbers 9 Index
Operand Ts | TE modifier
WX |WY WR|WL (WS |SD DT |LD |UM| WI WO cslce IX|K|U|H|SF|DF| "" *1
S1 o o6 0606 6 6 6 6 o o o o
S2 o o o o o o [
n (BN NN BN (BN BN BN NN J L BN o
D (AN NN BN o o0 o o [

*1:
be specified).

Outline of operation

¢ Count the time of ONs for [n] bits from the device specified by [S1].

e The count result is stored in the area of [n]*2 words starting with [D].

Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
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B Process details

Example 1) Carry out counting for 8 points from WX0

[i]...UL [S1]...WX0 [S2]...DTO [n]..U8 [D]...DT10
[S1]

WXO0|  Targeted bits: 8 bits from X0 to X7 |

[S2]

DTO | Working area for counting |

[D]

DT10 1
DT11 X0 counted value

DT12 2
DT13 X1 counted value

DT14 3
DT15 X2 counted value

DT16 4
DT17 X3 counted value

DT18 5
DT19 X4 counted value

DT20 6
DT21 X5 counted value

DT22 7
DT23 X6 counted value

DT24 8
DT25 X7 counted value
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Example 2) Carry out counting for 17 points from WX0

[i]...UL [S1]...WXO0 [S2]...DTO [n]...U 17 [D]...DT10
[S1]
WX0 o .
WX1 Targeted bits: 17 bits from X0 to X10
[S2]
DTO , .
DT1 Working area for counting
(D]
DT10, 1
DT11 X0 counted value
DT12 2
DT13 X1 counted value
DT14 3
DT15 X2 counted value
DT16] 4
DT17 X3 counted value
DT18, 5
DT19 X4 counted value
DT20 6
DT21 X5 counted value
DT22 7
DT23 X6 counted value
DT24 8
DT25 X7 counted value

[ ]

[ ]

[ ]

[ ]

[ ]
DT38 15
DT39 XE counted value
DT40 16
DT41 XF counted value
DT42 17
DT43 X10 counted value

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification, pointer access).

(S;f) When one of the count target area, the count working area or the count result storage area exceeds the device
area.
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PID (PID Operation)

B Ladder diagram

RO
I PD | DTO
S
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S Starting number of the PID operation parameter area (30 words)
Bl Available device (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand it
TS | TE modifier
WX |WY |WR|WL (WS |SD | DT |LD |[UM| WI (WO cs | ce IX| K|U|H|SF|DF| ""
S o

Bl Outline of operation

¢ PID operation is carried out to retain the process value PV stored in [S+2], in consistency with the set point
value SP specified by [S+1].

¢ The operation result is stored, as a manipulated value [MV], in the area specified by [S+3].

¢ Methods for PID operation (derivative-first / proportional-plus-derivative-first, reverse operation / forward
operation) and coefficients used for PID operation (proportional gain, time integral, time derivative), as well
as the types and interval of operation, are set to the parameter table [S] to [S+29].

Bl Types of PID operation

Items

Explanation

Reverse operation /
forward operation

Select the upward/downward direction of output in the case of change to the process.
Specify "reverse operation” if output is increased when the process value decreases (e.g. heating).
Specify "forward operation" if output is increased when the process value increases (e.g. cooling).

Derivative-first PID /
proportional-plus-derivative-first PID

Derivative-first PID: Usually, the output variation becomes larger when the set point value is
changed, but it converges faster.

Proportional-plus-derivative-first PID: Usually, the output variation becomes smaller when the set
point value is changed, but it converges slower.

Auto-tuning

By measuring process response, the respective optimal values for Kp, Ti and Td as PID
parameters are measured. After auto-tuning is completed, the estimated results are reflected into
the parameter area.
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Bl Setting of the parameter table

(S]

[S+1]

[S+2]

[S+3]

[S+4]

[S+3]

[S+6]

[S+7]

[S+8]

[S+9]

[S+10]

[S+11]

~
|

[S+29]

Control mode

Set point value (SP)
Process value (PV)
Manipulated value (MV)

MV lower limit

MV upper limit

Proportional gain (Kp)

Time integral (Ti)

Time derivative (Td)
Control interval (Ts)
Auto-tuning progress

~ | PID operation work area
|

B Setting of parameters: [S] to [S+23]

Operand Parameter Setting range | Setting method
name
Auto-tuning is off
HO: Derivative-first, reverse operation
HO to H3 H1: Derivative-first, forward operation
H2: Proportional-plus-derivative-first, reverse operation
H3: Proportional-plus-derivative-first, forward operation
[S] Control mode —
Auto-tuning is on
H8000: Derivative-first, reverse operation
H8000 to H8003 | H8001: Derivative-first, forward operation
H8002: Proportional-plus-derivative-first, reverse operation
H8003: Proportional-plus-derivative-first, forward operation
[S+1] \?:Itugo('g}:) KO to K10000 Specify the target value for process control amount in the following range.
[S+2] F;s/():ess value KO to K10000 Input the current value for process control amount using an A/D converter, etc.
[S+3] \I)/;?Slepa\l/?\tgd KO to K10000 PID operation result is stored. Output the value using a D/A converter, etc.
[S+4] MV lower limit | KO to K9999 Specify the range of manipulated value (MV). The value of the specified range
[S+5] MV upper limit | K1 to K10000 is output.
[S+6] Proportional K1 to K9999 Specify the coefficient to be used for PID operation. Actual proportional gain is
gain (Kp) (0.1 t0 999.9) set value x 0.1. (Note1)
. Specify the coefficient to be used for PID operation. Actual time integral is set
[S+7] T'T"e integral K1 to K30000 point value x 0.1. The integral operation is not executed if 0 is specified.
(Ti) (0.1 to 3000 s)
(Note1)
. Specify the coefficient to be used for PID operation. Actual derivative time is
[S+8] T|m_e . KO to K10000 set point value x 0.1. The integral operation is not executed if O is specified.
derivative (Td) (0 to 1000 s) (Note1)
[S+9] Control time K1 to 6000 Specify the interval to execute PID operation. Actual control interval is set
(Ts) (0.01t0 60.0 s) point value x 0.01.
When auto-tuning is specified in the control mode, this indicates the progress
Auto-tuning of auto-tuning. Starting with the default [0], a value between K1 and K5 is
[S+10] KO to K5 . . L
progress stored in accordance with the progress. After auto-tuning is completed, the
value returns to the default.
[S+11] PID operation ) . . .
to [S+29] work area This work area is used by the system program for operation.

(Note 1) If auto-tuning is specified in the control mode, automatic adjustment is carried out, and the set point value is rewritten.
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B Precautions during programming

e The parameter table requires an area of 30 words, including the work area for operation. Ensure that this
area value is not rewritten by other instructions.

¢ Error is not detected even if the parameter table exceeds the area. Ensure to specify a number at least 30
words before the final number for [S].

¢ Ensure that the area is not exceeded by index modification. Error is not detected even if the area is
exceeded.

¢ As indicated below, the system does not operate normally if two or more PID instructions specifying the
same table are described in your program. Even if execution conditions are not met, PID instructions
operate internally using the specified table. In such cases, set the table to differing addresses.

Example:
X0

*‘ PID DTO

X0

~{/ PID | DTO

B Precautions during auto-tuning

¢ Auto-tuning may not be executable depending on the process. In that case, the system returns to the
original parameter operation.

e After auto-tuning is completed, the control mode [S] area is automatically rewritten from H 8000 through H
8003 to H 0 through H 3. Ensure that this is not rewritten again by your program, etc.

¢ After auto-tuning is completed, the respective optimal values are stored for proportional gain [Kp], time
integral [Ti], and time derivative [Td]. Before execution, it is necessary to specify appropriate values (e.g.
lower limits) within the respective setting ranges.

o After auto-tuning is completed, optimal values are stored for proportional gain [Kp], time derivative [Td],
and time derivative [Td]. Ensure that the stored values are not rewritten.

¢ During auto-tuning, the output values for Kp, Ti and Td are calculated by measuring changes to process
values (PVs) when manipulated values (MVs) are set to the upper limits, as well as changes to process
values (PVs) when manipulated values (MVs) are set to the lower limits, so that process values (PVs) will
be increased or decreased in accordance with the respective set point values (SPs).

¢ Changes to manipulated values (MVs) are completed following, at least three sessions (upper limit MV -
lower limit MV - upper limit MV). If the auto-tuning progress does not change from 0 following changes of
multiple sessions, shorten the control synchronization Ts and retry auto-tuning.
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Bl Overview of PID control
(1) Proportional operation

A proportional part generates an output that is proportional to the input.

Setting signal SV +/~ \Deviation e

Kp —— Output MV

T Measurement signal PV

Kp=2
e MV 2 P
1 1 Kp=1
0.5
0 t 0 ¢ Kp=0.5

¢ Control amount is retained at a specified level.
¢ Offset (steady-state error) remains.
e The larger the Kp is, the stronger proportional operation occurs.
(2) Integral operation
An integral part produces an output quantity that corresponds to the time integral and input quantity.

Setting signal SV +/~ \ Deviation e

Integral —— > Output mi

1 Measurement signal PV
mi=1/Ti [ edt
e mi

¢ In combination with proportional operation or proportional plus derivative operation, this removes the
generated offset.

¢ The smaller the Ti is, the stronger integration occurs.
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(3) Derivative operation
The derivative part produces an output quantity that corresponds to the time derivation of the input quantity.

Setting signal SV +/~ \Deviation e_

Differential ——— Output mD

Measurement signal PV
-Tp.-9&
mD=TD dt

e mD

¢ In accordance with the proceeding characteristics of derivation, the process delaying characteristics
reduce negative influence on controls.

e The larger the Td is, the stronger derivation occurs.

e Because pure derivation may become temporarily disabled due to noise input, etc., causing negative
influence on the operating terminal, inexact derivation is executed.

e mD

(4) PID operation
A PID operation is a combination of proportional, integral, and derivative operations.

Setting signal SV +/~ ™ Deviation e

Measurement signal PV

Kp Output MV

Integral

Derivative

¢ When the parameters are optimally adjusted, a PID controller can quickly control and maintain a quantity at
a predetermined set value.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when a parameter is out of the setting range.
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EZPID (PID Operation: PWM Output Available)

B Ladder diagram

RO
}7 EZPID WR1 WX10 DT100 DTO
S1 S2 S3 S4
B Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S1 1-word area for setting control data that determine methods for auto-tuning and manipulated value (MV)
S2 1-word area for inputting the process value (PV)
S3 4-word area for setting the set point value (SV), proportional gain (Kp), time integral (Ti), and time derivative (Td).
30-word area comprising the following:
S4 storage area for the manipulated value (MV), control interval (Ts), control mode, setting area for parameters related to
auto-tuning, and operation work area

Bl Available devices (®: Available)

16-bit 32-bit Inteaers Real Strin
device device 9 numbers 9 Index
Operand e
TS | TE modifier
WX |WY |WR|WL (WS |SD|DT |LD|UM|WI WO cs | ce IX|K|U|H|SF|DF| ""
S1 o o o o L BN )
S2 o & 6 6 6 o o o
S3 o e o o ( BN
sS4 o e o o BN

Bl Outline of operation

¢ PID operation is carried out to retain the process value (PV) stored in [S+2], in consistency with the set
point value (SP) specified by [S3].

e The operation result is stored, as a manipulated value (MV), in the area specified by [S4]. If an OUT
instruction is described immediately after this instruction, PMW output (ON-OFF output) can be gained,
proportionate to the manipulated value.

e Parameters used for PID operation (proportional gain, time integral and time derivative) are set to [S3+1] to
[S3+3]. Auto-tuning function for automatically calculating these values is also available.

* Methods for PID operation (derivative-first / proportional-plus-derivative-first, reverse operation / forward
operation), as well as changes to the control interval Ts, etc., are set to the areas [S4] to [S4+9].

Bl Types of PID operation

Items

Explanation

Reverse operation /
forward operation

Select the upward/downward direction of output in the case of change to the process.
Specify "reverse operation" if output is increased when the process value decreases (e.g. heating).
Specify "forward operation" if output is increased when the process value increases (e.g. cooling).

Derivative-first PID /
proportional-plus-
derivative-first PID

Derivative-first PID: Usually, the output variation becomes larger when the set point value is changed, but

it converges faster.

Proportional-plus-derivative-first PID: Usually, the output variation becomes smaller when the set point
value is changed, but it converges slower.

Auto-tuning

By measuring process response, the respective optimal values for Kp, Ti and Td as PID parameters are
measured. After auto-tuning is completed, the estimated results are reflected into the parameter area.

(Note 1) By default, controls are carried out in reverse operation, derivative-first. To change operation methods, change values in the
[S4+5] area before the second execution of EZPID instruction.
(Note 2) To execute auto-tuning, set so in the area of control data [S1].
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B Setting

of parameters [S1] to [S3]

Operand Parameter Setting range | Setting method
name
Bit 0 = 1 (ON): Auto-tuning request is issued. After auto-tuning is completed,
Bit 0 this is reset when the EZPID instruction is executed. Also reset this bit to
it cancel auto-tuning.
Bit 0 = 0 (OFF): PID control is executed.
Bit 1 When auto-tuning is completed normally, Bit 1 = 1 (ON) is set.
This is reset to Bit 1 = 0 (OFF) at the start of instruction execution.
Specify whether the [S4] manipulated value (MV) should be cleared when the
execution condition for the instruction is OFF > ON.
Bit 2 Bit 2 = 0 (OFF): Clear the manipulated value (MV) at the time of execution of
the previous instruction.
[S1] Control Bit 2 = 1 (ON): Retain the manipulated value (MV) at the time of execution of
data the previous instruction.
Select a method for outputting the result of PID operation.
Bit 3 Bit 3 = 0 (OFF): PWM output
Bit 3 = 1 (ON): Analog output
Specify the range (max. value and min. value) for internal calculation of the
manipulated value (MV).
Bit 4 Bit 4 = 0 (OFF): Respectively +20% and -20% of difference between the output
upper limit and the output lower limit
Bit 4 = 1 (ON): Use the output upper limit and the output lower limit
Bit F to Bit 5 Bits 5 to F are reserved bits. Use them as 0.
Input the current value for process control amount using an analog input unit,
(2] Process value | K-30000 etc.
(PV) to K 30000 It is also possible to directly specify the input data area WXn of the analog
input unit.
Set point K -30000 Set a target value for process control amount.
[S3] : . . . .
value (SP) to K 30000 Set the value using an instruction or an external device (e.g. display).
[S3+1] Proportional U1 to U9999
gain (Kp) (0.1t0999.9) Specify parameters used for PID operation.
Time integral U0 to UO000 The respective parameter value is set point value x 0.1.
[S3+2] : - .
(Ti) (0 to 3000 s) When auto-tuning is executed, the relevant data are stored upon its
; completion.
[S3+3] Time U0 to U10000

derivative (Td)

(0 to 1000 s)

(Note 1) It is recommended to allocate the [S1] area to a non-hold-type operation memory area (WR), capable of bit operation, for use.

(Note 2) It is recommended to allocate the [S2] area to a non-hold-type operation memory area, for use.

(Note 3) It is recommended to allocate the [S3] through [S3+3] areas to a hold-type operation memory area, for use.

(Note 4) If the [S3+1] through [S3+3] areas are all "0" when the EZPID instruction is started up, operation is continued with proportional
gain (Kp) = 1, time integral (Ti) = 0, and time derivative (Td) = 0.
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Bl Setting of parameters [S4] to [S4+29]

Operand Parameter Default Setting Setting method
name range
o The result of PID operation is stored.
o If PWM output is selected in Bit 3 of [S1], calculation is
carried out in the range 0 to 10000, as the duty ratio (0
to 100%) of PWM output.
[S4] Melmlpul\l/la\t/ed KO Kt'1|22%%00 o If analog output is selected in Bit 3 of [S1], the value
value (MV) 0 given by the following formula is stored. The stored
value is converted into the range of the analog output
unit, and is output.
(Output upper limit - Output lower limit) x Internal
calculated value / 10000 + Lower limit
[S4+1] MV lower limit KO K-10000
< lower limit Specify the range of manipulated value (MV). The value
< upper limit | of the specified range is output.
[S4+2] MV upper limit K10000 <K 10000
» Specify the level of process value (PV), as percentage
to set point value, above which PID control should be
initiated. Until the specified process value (PV) is
reached, the manipulated value (MV) is retained at
100%. If the process value (PV) is smaller than the set
o U0 to USO point value (SP), this shortens lead-time until reaching
0 to the set point value (SP).
[S4+3] 100% output zone (0%) (0% to 80%) . . .
o When the set point value is K80, the output level is
retained at 100% until the process value (PV) reaches
80% of the set point value (SP). Once the 80% is
exceeded, PID control is initiated. If the set point value
is KO (default), PID control is executed from the
beginning.
[S4+4] Control interval U100 U1 to 6000 Specify the interval to execute PID operation.
(Ts) (1s) (0.01t060.08) | Actual control interval is set point value x 0.01.
Uo UO0: Derivative-first, reverse operation
U1: Derivative-first, fi d ti
[S4+5] Control mode (derivative-first, U0 to U3 U2: Perlva I,V © |Irs| or(\iNa.r qper? on .
reverse operation) : Proportional-plus-derivative-first, reverse operation
U3: Proportional-plus-derivative-first, forward operation
Auto-tunin In order to control overheating during auto-tuning, specify
[S4+6] ) 9 uo uo difference between the set point value during auto-tuning
bias value .
and the actual set point value. (Note 3)
Auto-tuning
proportional gain | 195 U50 to U500
[S4+7] E:lé?r)ection (125%) (50 to 500%)
coefficient By setting coefficients listed on the left, and executing
auto-tuning, parameter values obtained through
Auto-tuning auto-tuning are multiplied by the respective coefficients,
[S4+8] time integral (Ti) U200 U50 to U500 and stored in the parameter setting areas [S3+1] through
correction (200%) (50 to 500%) [S3+3].
coefficient Example) If U200 is set to [S4+7], the value given as
Auto-tunin 200% of the proportional gain Kp, obtained through
time derive?tive auto-tuning, is set to [S3+1].
[S4+9] (Td) U100 U50 to U500
correction (100%) (50 to 500%)
coefficient
This indicates the progress of auto-tuning. Starting with
[S4+10] Auto-tuning uo U0 to U5 the default [O],. a value between U1 and U5 is stqred in
progress accordance with the progress. After auto-tuning is
completed, the value returns to UO.
[S4+11] . This work area is used by the system program for
to PID operation KO - operation. Ensure that this is not overwritten by your
work area
[S4+29] program.

(Note 1) By default, the [S4] manipulated value (MV) is cleared when the EZPID instruction is started up. If it is necessary to retain the

value from the previous execution, set 1 to Bit 2 of the operand [S1].
(Note 2) The areas [S4+1] through [S4+29] should be preset to default when the EZPID instruction is started up.
(Note 3) For details of the auto-tuning bias value, see Setting of auto-tuning bias value [S4+6].
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B Sample program (PWM output)

¢ In this sample, PWM output by PID operation is carried out, after setting proportional gain (Kp), time
integral (Ti), and time derivative (Td) through auto-tuning.

RO R10
|| . \ / _| {1 [S1]1 WR1 bit1
( DF ) \SET> Request auto-tuning
R1 Y180
EZPID instruction
] EZPID | WR1 [WX10|DT100 | DTO 4@7 execution

¢ Set the set point value (SP) to the operand [S3] area, using an instruction or a display.

¢ Using an instruction or a display, set Bit 0 (auto-tuning request flag) of [S1]. Subsequently, switch the
execution condition for the EZPID instruction to ON, to initiate auto-tuning operation.

¢ Once auto-tuning is completed normally, parameters Kp, Ti and Td are set to the operand [S3+1] through
[S3+3] areas. At this time, Bit 0 (auto-tuning request flag) of the operand [S1] is reset to OFF, and Bit 1
(auto-tuning completion flag) of the operand [S1] is switched ON.

o If the execution condition for the EZPID instruction is ON, PID control and PWM output are initiated in the
following scan.

¢ The value (KO to K10000) of the operand [S4] manipulated value (MV) is converted into a duty ratio from O
to 100%, and PWM output is carried out.

e The operand [S4] through [S4+29] areas are preset to default when the execution condition for the EZPID
instruction is switched on. If the [S4] manipulated value (MV) should not be cleared, set 1 to Bit 2 of [S1]
before executing the EZPID instruction.

¢ If the execution condition of the EZPID instruction is switched OFF during PID control, PWM output Y180 is
also turned OFF. At this time, the value of the operand [S4] manipulated value (MV) is retained.

B Interval and duty ratio of PWM output

e The duty of PWM is determined by the ratio of the manipulated value (MV), stored in [S4], to KO through
K10000.

o If the manipulated value (MV) is KO, PWM output is always OFF. If the MV is K10000, PWM output is
always ON.

e The PWM output interval is determined by the control interval value specified by the operand [S4+4]. By
default, the interval is set at 1 second.

B Sample program (change of control conditions)

¢ By default, the following control conditions are used for operation: 1) Operation interval Ts: 1 second; 2)
Control method: derivative-first, reverse operation (heating)

¢ In order to modify the control conditions, change values of the operands [S4+1] through [S4+9] using the
MV instruction, etc.

¢ Carry out modifications after execution of the EZPID instruction, and before its second execution.
[Example] Switch the control mode to proportional-plus-derivative-first, and carry out PWM output.

R1 Y180
— —{EZPID | WR1 | WX10 | DT100 | DTO EZPID Instruction
R1
[S4+5] DT5
B MV.US U2 DTS5 Control mode
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H Sample program (analog output)

[Example] In analog output, change the output upper limit [S4+2] to K4000, and the control interval [S4+4] to
K1000 (10 seconds).

R2 R13 -
Y. [381'] V:/R'] blt3I
| ( DF ) SET )—— | Select an analog
) ’ N\ > output
RO R10
[S1] WR1 bit0
— ( DF ) <SET>_ Request auto-tuning
R1
o EZPID | WR1 | WX10 | DT100 | DTO || Sanbinstructon
R1
[S4+2] DT2
— ( DF ) MV.SS| K4000 | DT2 [— Output upper limit
L [S4+4] DT4
MV.US| U1000 DT4 |— iControlinterval: 10
R1 seconds
[S4] DTO>WY18
‘{ I MV.SS| DTO | WY18 — output value (MV)—
Analog output unit

¢ In order to use analog output, set 1 to Bit 3 of the operand [S1].

e The output lower limit [S4+1] and the output upper limit [S4+2] should be set according to the output range
of the analog output unit.

o The value of control interval (Ts): [S4+4] should be modified according to the input updating interval
(normally = 0.1 second) of the analog input unit.
Example) If the [S4+4] value is K10, Ts = 100 ms.

¢ Control mode and other parameters should be modified as necessary.

¢ The manipulated value (MV) stored in the operand [S4] is transferred to the digital value output area WY
that corresponds to MV of the analog output unit.

¢ In the [S4] manipulated value (MV), the output internal calculated value (KO to K10000) is converted by the
following formula, and stored.
Conversion formula: (Output upper limit - Output lower limit) x (Internal calculated value) / 10000 + (Output
lower limit)

o If [S4] is allocated to a hold-type area, the manipulated value (MV) is retained even if the execution
condition of the EZPID instruction is switched OFF.

o If analog output is to be used, it is not necessary to describe the OUT instruction following the EZPID
instruction. When analog output is to be used, PWM output is turned OFF.
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B Setting of auto-tuning bias value [S4+6]

o [f it is necessary to control output during auto-tuning (e.g. prevent overheating), set, as an bias value, the
difference between the actual set point value (SP) during PID control operation and the set point value
(SP") during auto-tuning.

e In the case of reverse operation (heating), (SP) = (SP') and the difference thereof is given as the bias
value.

¢ In the case of forward operation (cooling), (SP) < (SP') and the difference thereof is given as the bias
value.

¢ Even if auto-tuning is started up, with the process value (PV) located near the set point value (SP),
auto-tuning is executed using the set point value (SP') adjusted with the bias value.

Temperature

Setpoint f~=-=----r "t tmmmmmmmm oo oo
value (SP) Auto-tuning offset value

(SP) /\ Auto-tuning in

/ reverse operation

Time

Auto-tuning - PID control
Calculate Kp, Tiand Td

Temperature

(SP)) /N Auto-tuning in

forward operation

Auto-tuning offset value

Setpointp---7-="-""----mmmmmmmm oo e o -
value (SP)

Auto-tuning - PID control
Calculate Kp, Tiand Td
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B Precautions during programming
e The operand [S4] through [S4+29] areas are initialized, when the execution condition is switched on. If
values other than default are to be used, set them using the MV instruction, etc.

¢ PID operation instructions are always internally calculating operation intervals, PWM output timings, etc.
Ensure that the operation instructions are carried out only once in every scan. Ensure that they are not
executed in a sub routine or an interrupt program. At the same time, it is not possible to describe multiple
EZPID instructions specifying the same operand.

¢ Do not switch off the execution conditions during PID operation. It will disable PID operation.

 \When multiple targets are to be controlled, and if the PWM output interval is not to be synchronized, then
use different startup timings by adjusting the launch times of startup conditions, etc.

¢ The system does not operate normally if two or more PID instructions specifying the same table are
described in your program. Even if execution conditions are not met, PID instructions operate internally
using the specified table. In such cases, set the table to differing addresses.

¢ Ensure that the work area for PID operation is not rewritten by other instructions.

¢ Error is not detected even if the parameter table exceeds the area. Ensure to specify a number at least 30
words before the final number, when specifying the [S4] area. Also ensure that the area is not exceeded by
index modification. Error is not detected even if the area is exceeded.

e Execution conditions vary immediately after the EZPID instruction, just like PWM output. Therefore, the
system does not operate normally if the subsequent instructions are described.

R1
*{ WEZPID WR1 |WX10| DT100 | DTO

MV.US| U2 DTS

Y180

R1 Y180
— r—1 EZPID | WR1 |WX10| DT100 | DTO

R1
— MV.US| U2 DTS
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B Precautions during auto-tuning

¢ Auto-tuning may not be executable depending on the process. In that case, the system returns to the
original parameter operation.

o After auto-tuning is completed, the respective optimal values are stored for proportional gain [Kp], time
integral [Ti], and time derivative [Td]. Before execution, it is necessary to specify appropriate values (e.g.
lower limits) within the respective setting ranges.

o After auto-tuning is completed, optimal values are stored for proportional gain [Kp], time derivative [Td],
and time derivative [Td]. Ensure that the stored value is not rewritten.

¢ During auto-tuning, the output values for Kp, Ti and Td are calculated by measuring changes to process
values (PVs) when manipulated values (MVs) are set to the upper limits, as well as changes to process
values (PVs) when manipulated values (MVs) are set to the lower limits, so that process values (PVs) will
be increased or decreased in accordance with the respective set point values (SPs).

¢ Changes to manipulated values (MVs) are completed following, at least three sessions (upper limit MV -
lower limit MV - upper limit MV). If the auto-tuning progress does not change from 0 following changes of
multiple sessions, shorten the control synchronization Ts and retry auto-tuning.

Bl Operation actions
¢ [S4] through [S4+29] are initialized, when the execution condition is switched on.

o If the parameters Kp, Ti and Td are all 0 at the start of PID operation, they are respectively initialized to 1, 0
and 0, and operation is continued.

¢ When the auto-tuning request signal is switched on, Bit 2 of [S1] (auto-tuning completion flag) and [S4+10]
(auto-tuning completion code) are cleared.

¢ Set point values for auto-tuning are operated with [Set point value (SP) - Bias value] as the target value.

¢ After auto-tuning is normally completed, values given by multiplying the calculated Kp, Ti and Td, with the
correction coefficients specified by [S4+7] through [S4+9], are stored.

o After auto-tuning is normally completed, Bit 2 of [S1] (auto-tuning completion flag) and the auto-tuning
completion code are stored in [S4+10].

e When [S1] Bit 3 = 0: PWM output, output is carried out in the range from 0 to 10000,
with the duty given by the conversion formula: (Upper limit - Lower limit) x Internal calculated value /
10000.

¢ When [S1] Bit 3 = 1: analog output, the internal calculated value is output in the range from 0 to 10000,
converted by the following formula, and set to the operand [S4] as the manipulated value (MV).
Conversion formula: (Upper limit - Lower limit) x Internal calculated value / 10000 + Lower limit

B Flag operations

Name Explanation

To be set when the following parameters are out of the setting range:
SR7 [S2]: process value (PV); [S3]: set point value (SP); [S3]+1: KP; [S3]+2: Tl; [S3]+3: TD; and [S4]+4 through [S4]+9.
SR8

(ER) To be set when an area specified by [S3] or [S4] exceeds the upper limit of the specified operation device.

To be set in the case of out-of-range in indirect access (index modification).

3-242



® MEMO

3-243



DTR (Data Revision Detection)

B Ladder diagram
RO
| DTR.US DTO DT1

B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ { o o o o o

B List of operands
Operand Explanation
S Device address to detect revision of a data value

D Device address to store the data value from the previous execution

Bl Available devices (®: Available)

32-bit
16-bit : Real .
device de:nce Integers |\ imbers>"N9| Index
Operand 1 modifier
" TS | TE " *2
WX|WY |WR|WL |WS|SD DT"| LD |[UM| WI |WO cslce IX| K| U| H |SF|DF

S BN BN BN BN NN BN BN BN NN BN BN BN BN J o
D o e o o o e o [ BN NN NN o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

Bl Outline of operation

o If data in the device address specified by [S] have been changed from the values in the previous execution,
SR9 (CY) is switched on.

B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS
[S]...DTO [D]...DT1

DTO H 0011 DTO H 0011
DT1 H 2233 DT1 H 0011
CcYy 0 »CY 1

Example 2) Operation unit: 32 bits (UL, SL, SF)
[i]...UL,SL,SF
[S]...TSO [D]...TS1

TSO| H 11223344 TSO0| H 11223344
TS1 H 11223344 TS1 H 11223344
CcY 1 > CY 0
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B Precautions during programming
¢ Even when the operation unit is a real number, only data changes are checked. Type check for non-real
numbers, etc. is not executed.

B Flag operations

Name Explanation
SR7
SR8 To be set in the case of out-of-range in indirect access (index modification, pointer access).
(ER)
To be set if the [S] value differs from the [D] value.
SR9(CY)

To be reset if the [S] value equals the [D] value.
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RAMP (Ramp Output)

B Ladder diagram
RO

| RAMP.US| DTO | DT1 | DT2 |DT10

i S1 S2 S3 D
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i { o o o o o
B List of operands
Operand Explanation
S1 Device address where the default is stored, or constant
S2 Device address where the target value is stored, or constant
S3 Device address that stores the time width, or constant (data available range: 1 to 30000)
D Output storage device address
Bl Available devices (®: Available)
32-bit
16-bit . Real .
device de:llce Integers | imbers>t1"9| Index
Operand 1 modifier
TS|TE|IX| K| U | H |SF|DF *2
WX |WY |WR|WL |WS|SD DT |LD [UM|WI (WO "
CS|CE|*3 |*4|*5|*6 | *7T | *8
S1 [ BN NN BN J (BN J o 6 &6 o6 o o6 o o o
S2 o o o o L BN o 6 6 6 66 6 o o o
S3 (BN BN BN | BN o 6 6 o6 06 06 o o [
] o e o o (BN o o o ([

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (10 to IE)

*4: Only operation unit: signed integers (SS, SL) can be specified.

*5:  Only operation unit: unsigned integers (US, UL) can be specified.

*6: Only operation unit: integers (US, SS, UL, SL) can be specified.

*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*8: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation

e Scaling is carried out from the output default value, output target value, and output time (in ms), and linear
output is executed in accordance with the time elapsed from the execution start.
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B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i]...US,SS

[S1]...DT0:K1000  [S2]...DT1:K5000  [S3]...DT2:K400  [D]...DT10

Execution condition
ON

OFF

DT10 (Output value) i When the execution condition is switched on,

A

5000 v

the data are initialized.

(target value)

1000
(default value)

- RTTT >

400 ms (time elapsed)

Example 2) Operation unit: 32 bits (UL, SL)
[i]...UL,SL

0 200 700 7100

Tim; (ms)

[S1]...DT0:K5000  [S2]...DT1:K1000  [S3]...DT2:K400  [D]...DT10

Execution condition
ON

OFF

DT10 (Output value) i When the execution condition is switched on,

A

5000 v

(default value)

1000

the data are initialized.

(target value)

B R >

400 ms (time elapsed)

0 400 700 1100

Time (ms)
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification, pointer access).
SR8
(ER) To be set when the output time width specified by [S3] is out of the accessible range.
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LIMT (Upper and Lower Limit Control)

B Ladder diagram
RO

I LIMT.US| DTO | DT1 | DT2 |DT10

[ S1 S2 S3 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ o o o o o o
H List of operands
Operand Explanation
S1 Device address where the lower limit is stored, or lower limit data
S2 Device address where the upper limit is stored, or upper limit data
S3 Device address where the input value is stored, or input value data
D Output storage device address
Bl Available devices (®: Available)
32-bit
16-bit . Real .
device de:nce Integers | imbers/>tring Index
Operand 1 modifier
TS|TE|IX| K| U | H |SF|DF *2
WX |WY |WR|WL |W D|DT|LD |UM| WI W "
SIS u o CS|CE|*3|*4|*5|*6 | *7 | *8
S1 BN BN BN ) L BN ) ® &6 6 6 6 06 o o o
S2 (BN BN BN L BN (BN BN BN NN BN BN NN J [
S3 BN BN BN ) L BN ) ® &6 6 6 6 06 o o o
D o o o o L BN | BN BN J o

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (0 to IE)

*4:  Only operation unit: signed integers (SS, SL) can be specified.

*5:  Only operation unit: unsigned integers (US, UL) can be specified.

*6: Only operation unit: integers (US, SS, UL, SL) can be specified.

*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*8: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.
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Bl Outline of operation

e The output value, to be stored in the device address specified by [D], is controlled based on whether or not
the input value specified by [S3] falls within the range bounded by the upper and lower limits set in [S1] and
[S2].

¢ Qutput values are defined as follows:

When Lower limit [S1] > Input value [S3], Lower limit [S1] — Output value [D]
When Upper limit [S2] < Input value [S3], Upper limit [S2] — Output value [D]
When Lower limit [S1] < Input value [S3] < Upper limit [S2], Input value [S3] — Output value [D]

¢ For control by the upper limit only, specify the min. value for the relevant operation unit as the lower limit
[S1].

¢ For control by the lower limit only, specify the max. value for the relevant operation unit as the upper limit
[S1].

us SS UL SL SF
Min. value 0 -32768 0 -2147483648 |[Negative infinite
Max. value 65535 32767 4294967295 2147483647 Positive infinite

B Process details

Example 1) Operation unit: 16 bits (US, SS)
[i...US,SS
[S1]...DTO  [S2]...DT1 [S3]...DT2 [D]...DT10

DTO K 100 DTO K 100

DT1 K 1000 DT1 K 1000

DT2 K 500 DT2 K 500
DT10| Ko | ——— DT10]| K 500 |

Example 2) Operation unit: 32 bits (UL, SL)
[i]...UL,SL
[S1]...TSO  [S2]...TS1 [S3]...TS2 [D]...DT10

TSO K 100 TSO K 100
TS1 K 1000 TS1 K 1000
TS2 K 90 TS2 K 90
DT10| Ko | ———— DT10| K 100 |

Example 3) Operation unit: Single-precision, floating-point real number (SF)
[i]...SF
[S1]...DTO  [S2]...DT4 [S3]...DT8 [D]...DT50

DTO-DT1 | SF 1.00E+02 DTO-DT1 | SF 1.00E+02
DT4-DT5 | SF 1.00E+03 DT4-DT5 SF 1.00E+03
DT8-DT9 | SF 2.00E+03 DT8-DT9 | SF 2.00E+03

DT50-DT51 | SF 0.00E+00 | —— DT50-DT51 | SF 1.00E+03 |

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification, pointer access).
SR8

(ER) To be set when [S1] > [S2].
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BAND (Deadband Control)

B Ladder diagram

RO
I BAND.SS | DTO | DT1 | DT2 | DT10
[ S1 S2 S3
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ o o o o
B List of operands
Operand Explanation
S1 Device address where the lower limit is stored, or lower limit data
S2 Device address where the upper limit is stored, or upper limit data
S3 Device address where the input value is stored, or input value data
D Output storage device address
Bl Available devices (®: Available)
32-bit
16-bit : Real .
- device
device . Integers |\ mbers/String Index
Operand 1 modifier
TS |TE|IX | K H | SF | DF *2
WX|WY |WR|WL (WS |SD | DT |LD |UM|WI |WO U "
CS|CE| *3 | *4 *5 | *6 | *7
S1 o o o o o o [ BN BN BN o o o ([
S2 o e o o e O o o o o ® o o  J
S3 o o o o o O [ BN BN BN o o o ([
D o o o o (BN ) [ N BN ([ J
*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).
*3: Index register (0 to IE)
*4:  Only operation unit: signed integers (SS, SL) can be specified.
*5:  Only operation unit: integers (US, SS, UL, SL) can be specified.
*6: Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
*7:

Only operation unit: double-precision, floating-point real numbers (DF) can be specified.
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Bl Outline of operation

e The output value, to be stored in the device address specified by [D], is controlled based on whether or not
the input value specified by [S3] falls within the range bounded by the upper and lower limits set in [S1] and
[S2].

e The output value [D] stores the following data.

When Lower limit [S1] > Input value [S3],
When Upper limit [S2] < Input value [S3],
When Lower limit [S1] < Input value [S3] < Upper limit [S2],

Input value [S3] - Lower limit [S1] — Output value [D]

Upper limit [S3] - Lower limit [S2] — Output value [D]

0 — Output value [D]

B Process details

Example 1) Operation unit: 16 bits (SS)

[i]...SS
[S1]...DTO  [S2]..DT1  [S3]..DT2  [D]...DT10
DTO K 100 DTO K 100
DT1 K 1000 DT1 K 1000
DT2 K 500 DT2 K 500
DT10| K 100 | ———— DT10| Ko |
Example 2) Operation unit: 32 bits (SL)
[i]...SL
[$1]...TSO  [S2]...TS1  [S3]..TS2  [D]...DT10
TSO K 100 TSO K 100
TS1 K 1000 TS1 K 1000
TS2 K90 TS2 K 90
DT10| K 100 | ————— DT10| K-10 |

Example 3) Operation unit: Single-precision, floating-point real number (SF)

[i]...SF

[S1]..DTO  [S2]...DT4  [S3]...DT8  [D]...DT50
DT0-DT1 [ SF 1.00E+02 DTO0-DT1 [ SF 1.00E+02
DT4-DT5 | SF 1.00E+03 DT4-DT5 | SF 1.00E+03
DT8-DT9 | SF 3.00E+03 DT8-DT9 | SF 3.00E+03

DT50-DT51 | SF1.00E+02 | —— DT50-DT51 | SF 2.00E+03 |

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification, pointer access).
SR8

(ER) To be set when [S1] > [S2].
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ZONE (Zone Control)

B Ladder diagram
RO

I ZONE.US | DTO | DT1 | DT2 | DT10

i S1 S2 S3 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i  J o o o  J o
B List of operands
Operand Explanation
S1 Device address that stores the negative bias value at input, or bias value data
S2 Device address that stores the positive bias value at input, or bias value data
S3 Device address where the input value is stored, or input value data
D Output storage device address
Bl Available devices (®: Available)
32-bit
16-bit . Real .
device de:nce Integers |\ mbers/String Index
Operand 1 modifier
TS|TE|[IX| K| U | H |SF|DF *2
WX |WY |WR|WL |W D|DT|LD |UM| WI W "
SIS u o CS|CE|*3|*4|*5|*6 | *7 | *8
S1 o o o o o o o &6 &6 6 6 o o o ([
S2 o e o o BN ) ® &6 &6 6 6 o o o  J
S3 o o o o (BN o &6 &6 6 6 o o o ([
] o e o o (BN o o o ([ J

*1:  Operation unit: 16-bit integers (SS, US) cannot be specified.

*2:  Only 16-bit devices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot
be specified).

*3: Index register (0 to IE)

*4:  Only operation unit: signed integers (SS, SL) can be specified.

*5:  Only operation unit: unsigned integers (US, UL) can be specified.

*6: Only operation unit: integers (US, SS, UL, SL) can be specified.

*7:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*8: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.
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Bl Outline of operation

¢ Add an bias value specified by [S1] or [S2] to the input value specified by [S3]. The resulting value is stored
in the device address specified by [D].

¢ Qutput values are defined as follows:

When Input value [S3] < 0, Input value [S3] + Negative bias value [S1] — Output value [D]
When Input value [S3] = 0, 0 — Output value [D]
When Input value [S3] > 0, Input value [S3] + Positive bias value [S2] — Output value [D]

B Process details

Example 1) Operation unit: 16 bits (US, SS)

[i]...US,SS
[S1]...DTO  [S2]..DT1  [S3]..DT2  [D]...DT10
DTO K -100 DTO K -100
DT1 K 1000 DT1 K 1000
DT2 K 500 DT2 K 500
DT10]| K 100 | —— DT10] K 600 |

Example 2) Operation unit: 32 bits (UL, SL)

[i]...UL,SL
[S1]...TSO  [S2]...TS1  [S3]..TS2  [D]...DT10
TSO K -100 TSO K -100
TS1 K 1000 TS1 K 1000
TS2 K -300 TS2 K -300
DT10]| K 100 | —— bDT10[ K400 |

Example 3) Operation unit: Single-precision, floating-point real number (SF)

[i]...SF
[S1]...DTO

DTO-DT1
DT4-DT5
DT8-DT9

[S2]...DT4  [S3]..DT8  [D]...DT50

SF -1.00E+02 DTO0-DT1 SF -1.00E+02
SF 1.00E+02 DT4-DT5 SF 1.00E+02
SF 0.00E+00 DT8-DT9 SF 0.00E+00

DT50-DT51 [ SF1.00E+402 | —— > DT50-DT51 [ SF 0.00E+00 |

B Flag operations

Name

Explanation
SR7
SR8 To be set in the case of out-of-range in indirect access (index modification, pointer access).
(ER)
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FILTR (Time Constant Processing)

B Ladder diagram
RO

I FILTR | WX0 | DTO | DT1 | WR1

S1 S2 S3 D
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S1 Filtering target data (device address)
S2 Filtering targeted bit (device address or constant) (data available range: HO000 to HFFFF)
S3 Filtering time (device address or constant) (data available range: 0 to 30000, in ms)
D Filtering result (device address)
Bl Available devices (®: Available)
JG'P" sl Integers gl String| |ndex
evice device numbers =7
Operand = mo:llfler
WXWYWRWLWSSDDTLDUMWIWOCSCE IX| K| U|H|SF|DF| "" 1
S1 o o o o o o ([
S2 o o o o o o o o  J
S3 o o o o o o e o o
D o o o o o o ([ J
*1: g:lé/pgi-ig‘ietdd)evices, 32-bit devices, and integer constants can be modified (real number constants, and character constants cannot

Bl Outline of operation

¢ Among data specified by [S1], bits specified by [S2] with the value 0 are directly output, and those with the
value 1 are filtered and output.

e Filtering is carried out for the targeted bits within the time specified by [S3] (in 0 to 30000 ms). The result is
output to the area specified by [D].

¢ When the execution condition is switched on, all input bits specified by [S1] are directly output without
conditions.

o It is possible that a delay of up to one scan may be caused in the filtering time.
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B Process details
Among targeted data, specified bits with the value 0 are directly output, and those with the value 1 are
filtered and output. Filtering is carried out within the specified time and the result is output.

(@ Default conditions

Operand | Description | Device |Setting value
[S1] Targeted data WXO0 HFFFF | wxo[111111111111i111 1]
[S2] Targeted bit DTO H FF0O0 l l l l l l l l l l l l
[S3] Filtering time DT1 K500 l l l 1
[D] Processing result| WR1 H 0000 WR1[0 0 0 0i0 0000000000 0|
(@ Execution condition switched on (all input bits are directly output unconditionally)
Operand | Description | Device [Setting value
[S1] Targeteddata | WXO0 HFFFF | wxo[1111111111111111|
[S2] Targeted bit DTO H FF00 l l l l l l l l l l l l
[S3] Filtering time DT1 K500 l l l l
[D] Processing result| WR1 H FFFF WR1 |1 11111111111111 1|
@ Filtering targeted data change (only untargeted bits are output)
Operand | Description | Device |Setting value
[S1] Targeteddata | WXO HOFOF | wxo[0000i11110000i111 1]
[S2] Targeted bit DTO H FFO0 l l l l l l l l l l l
[S3] Filtering time DT1 K500 l l l l
[D] | Processing result] WRH1 HFFOF | WR1[1 1111111000011 1 1]
@ Filter processing time elapse (targeted bits are output)
Operand | Description | Device |Setting value
[$1] Targeteddata | WXO0 HOFOF | wxo[0 0 0011110000111 1]
[S2] Targeted bit DTO H FFOO0 l l l l
[S3] Filtering time DT1 K500
[D] Processing result| WR1 H OFOF WR1[000011110000:i111 1]
®: Filtering targeted data change (only untargeted bits are output)
Operand | Description | Device |Setting value
[S1] Targeteddata | WXO HO0000 | wxo[0 0 0 0i0 00000000000
[S2] Targeted bit DTO H FFO0 l l l l
[S3] Filtering time DT1 K500
D] Processing result| WR1 HOF00 | WR1[0 0 0 000 0 0i0 00 0:00 0 0|

® Filtering targeted data change before filter processing time elapse (only untargeted bits are output)

Operand | Description | Device |Setting value
[S1] Targeteddata | WXO HFFFF | wxo[1 11 111111111111 1]
[S2] Targeted bit DTO H FF0O0 l l l l l l l
[S3] Filtering time DT1 K500 1
[D] Processing result| WR1 HOFFF | WR1[0 000i1 111111111111
@: Filter processing time elapse (targeted bits are output)
Operand | Description | Device |Setting value
[S1] Targeted data | WX0 HFFFF | wXx0o[1 11 111111111111 1]
[S2] Targeted bit DTO H FF0O0 l
[S3] Filtering time DT1 K500 l l l
D] Processing result| WR1 H FFFF WRT[1 11111 11i1111i111 1]
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when the filtering time [S3] is out of the range.
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SIN (Sine Operation)

B Ladder diagram

RO
I SINSF | DT10 | DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i  J o
H List of operands
Operand Explanation
S Angle data (device address or constant) (unit: radian)
D Calculation result (device address)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts |TE | IX Tl modifier
wn *1
WX |WY |WR|WL WS |SD DT |LD |[UM| WI (WO cs | cel *2 K|U|H *3 | %4
S o e o o o &6 6 6 & o o o [ BN | o
D o e o o o o o [ N BN NN J ([ J

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

*2: Index register (10 to IE)

*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
*4: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation

¢ According to the operation unit [i], SIN for the angle data (unit: radian) stored in [S] is calculated.

e The calculation result is stored in the area starting with [D].

SIN([S]) — [D]

B Process details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 30° radian for [S])

[i]...SF
[S]...DT10 [D]...DT2
DT10-DT11 Angle Value (radians) Value
DT12-DT13 30° | SF 5.235988E—01 \ DTO-DT1 |SF 0.000000E+00
DT14-DT15 60° | SF 1.047198E+00 DT2-DT3 |SF 5.000000E—01
90° | SF 1.570796E+00 DT4-DT5 |SF 0.000000E+00
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when a non-real number is specified for [S] (angle data).
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COS (Cosine Operation)

Ladder diagram
RO

| COS.SF| DT10 | DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o  J
B List of operands
Operand Explanation
S Angle data (device address or constant) (unit: radian)
D Calculation result (device address)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TS| TE | IX SF | DF modifier
wn *1
WX|WY |WR|WL (WS |SD |DT|LD |[UM| WI (WO cs | cel *2 K|U|H *3 | 4
S [ N BN BN J o &6 6 6 o o o o o O o
] [ N BN BN J o o o L BN NN BN [

¢ According to the operation unit [i], COS for the angle data (unit: radian) stored in [S] is calculated.

Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

Index register (10 to IE)

Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Outline of operation

e The calculation result is stored in the area starting with [D].

COS([S]) — (D)

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 30° radian for [S]

Process details
[i]...SF
[S]...DT10  [D]...DT2

Angle| Value (radians)
DT10-DT11 | 30° | SF 5.235988E—01
DT12-DT13 | 60° | SF 1.047198E+00
DT14-DT15 | 90° | SF 1.570796E+00

B Flag operations

DTO0-DT1
DT2-DT3
DT4-DT5

Value

SF 0.000000E+00

SF 8.660254E—01

SF 0.000000E+00

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when a non-real number is specified for [S] (angle data).
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TAN (Tangent Operation)

B Ladder diagram
RO
I TAN.SF DT10 DT2

i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i  J o
H List of operands
Operand Explanation
S Angle data (device address or constant) (unit: radian)
D Calculation result (device address)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TS [TE [ IX SF | DF modifier
wn *1
WX (WY WR|WL |WS|SD DT LD UM | WI WOCs CE| *2 K|U|H x3 | %4
s | & 0| o &6 6 6 & o o o [ BN | o
D o e o o o o o [ N BN NN J ([ J

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
*2: Index register (10 to IE)

*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*4: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation

¢ According to the operation unit [i], TAN for the angle data (unit: radian) stored in [S] is calculated.
e The calculation result is stored in the area starting with [D].
TAN([S]) — (D)
B Process details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 30° radian for [S]

[i]...SF
[S]...DT10 [D]...DT2

Angle Value (radians) Value
DT10-DT11| 30° [ SF 5.235988E—01 DTO0-DT1 | SF 0.000000E+00
DT12-DT13| 60° | SF 1.047198E+00 T~ DT2-DT3| SF 5.773503E—01
DT14-DT15| 90° | SF 1.570796E+00 DT4-DT5 |_SF 0.000000E+00

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when a non-real number is specified for [S] (angle data).
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ASIN (Arcsine Operation)

Ladder diagram
RO

I ASIN.SF| DT10 DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [  J
B List of operands
Operand Explanation
S Angle data (device address or constant) (SIN value) (data available range: -1.0 to +1.0)
D Calculation result (device address) (unit: radian)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts |TE | IX ERIEE modifier
wn *1
WX|WY WR|WL (WS |SD DT |LD |UM| WI WO cs|cel *2 K({U|H x3 | +4
S [ N BN BN J o &6 6 6 o o o o o O o
D [ N BN BN J o o o L BN NN BN [

Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

Index register (10 to IE)

Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Outline of operation
¢ According to the operation unit [i], ASIN (arcsine) for the SIN value stored in [S] is calculated.

e The calculation result is stored in the area starting with [D].

ASIN([S]) — (D)

Process details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 15° SIN value

for [S])
[i]...SF
[S]...DT10 [D]...DT2
Anglel Value (radians) Value
DT10-DT11 | 15° | SF2.588190E—01 DT0-DT1 |SF0.000000E+00
DT12-DT13 | 30° | SF1.047198E+00 DT2-DT3 |SF2.617994E—01
DT14-DT15 | 45° | SF1.570796E+00 DT4-DT5 |SF0.000000E+00
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when a non-real number is specified for [S] (angle data).
(ER) To be set when [S] (angle data) is out of the accessible range.
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ACOS (Arccosine Operation)

B Ladder diagram

RO
| ACOS.SF | DT10 | DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i (] o
H List of operands
Operand | Explanation
S Angle data (device address or constant) (COS value) (data available range: -1.0 to +1.0)
D Calculation result (device address) (unit: radian)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts |TE | IX Tl modifier
wn *1
WX|(WY WR|WL|WS|SD DT |LD | UM|WI WO cs|cel 2 K|U|H x3 | %4
S o e o o o &6 6 6 & o o o [ BN | o
D o e o o o o o [ N BN NN J ([ J

Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

Index register (10 to IE)

Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Outline of operation
¢ According to the operation unit [i], ACOS (arccosine) for the COS value stored in [S] is calculated.

ACOS([S]) — (D)

Process details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 15° COS

value for [S])

[i]...SF
[S]...DT10 [D]...DT2
[Angle] Value (radians) Value
DT10-DT11 15 SF9.659258E—01 DTO-DT1 |SF0.000000E+00
DT12-DT13 30-{ SF1.047198E+00 DT2-DT3 |[SF2.617994E—01
DT14-DT15 45— SF1.570796E400 DT4-DT5 [SF0.000000E+00
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when a non-real number is specified for [S] (angle data).
(ER) To be set when [S] (angle data) is out of the accessible range.
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ATAN (Arctangent Operation)

B Ladder diagram

RO
I ATAN.SF | DT10 DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [  J
B List of operands
Operand Explanation
S Angle data (device address or constant) (TAN value)
D Calculation result (device address) (unit: radian)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts |TE | IX ERIEE modifier
wn *1
WX|WY WR|WL (WS |SD DT |LD |UM| WI WO cs|cel 2 K|U|H x3 | *4
S [ N BN BN J o &6 6 6 o o o o o O o
D [ N BN BN J o o o L BN NN BN [

*2: Index register (10 to IE)

*3:

*4:

Bl Outline of operation

Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

¢ According to the operation unit [i], ATAN (arctangent) for the TAN value stored in [S] is calculated.

e The calculation result is stored in the area starting with [D].

ATAN([S]) —

(D)

B Process details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 15° TAN

value for [S])

[i]...SF
[S]...DT10

DT10-DT11
DT12:DT13
DT14:-DT15

[D]..

.DT2

Angle|

Value (radians)

15°

SF 2.679392E—01

30°

SF 1.047198E+00

45°

SF 1.570796E+00

B Flag operations

Value

DTO-DT1

SF 0.000000E+00

DT2-DT3

SF 2.617994E—01

DT4-DT5

SF 0.000000E+00

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when a non-real number is specified for [S] (angle data).
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ATAN2 (Conversion: Coordinate Data — Angle Radian)

B Ladder diagram

RO
I ATAN2.SF | DT10 DT12 DT2
i S1 S2 D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i (] o
H List of operands
Operand Explanation
S1 Dividend of angle data (device address or constant) (Y coordinate)
S2 Angle data divisor (device address or constant) (X coordinate)
D Calculation result (device address) (unit: radian)
B Available devices (®: Available)
16-bit 32-bit Real .
) ) Integers String|  Index
Operand device device numbers .
TS |TE | IX SF |DF | . .
WX |WY |WR|(WL /WS |SD |DT | LD |UM| WI |WO cs | cel =2 K|U]|H x3 | *4 1
s1T @@ @®| @ | e ® & &6 6 6 06 0o o e O o
S2 ( I I I o & & 6 6 o6 o o { N [
D o e o o o o o [ BN BN NN o

*1:

*2: Index register (10 to IE)

*3:

*4:

Bl Outline of operation

Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

¢ According to the operation unit [i], ATAN (unit: radian) is calculated from the Y coordinate specified by [S1]
and the X coordinate specified by [S2].

¢ The calculation result is stored in the area starting with [D].
ATAN2([S1], [S2]) — [D]

B Process details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 1.0 for [S1] (Y
coordinate) and [S2] (X coordinate))

fi]...SF
[S1]...DT10

DT10-DT11
DT12-DT13
DT14-DT15

[S2]...DT12

Value

SF 1.000000E+00

SF 1.000000E+00

SF 0.000000E+00

B Flag operations

[D]...DT2

~

DTO-DT1
DT2-DT3
DT4-DT5

Value

SF 0.000000E+00

SF 7.853982E—01

SF 0.000000E+-00

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8 To be set when a non-real number is specified for [S1] (Y coordinate) or [S2] (X coordinate).
(ER)

To be set when 0.0 is specified for [S1] (Y coordinate) and 0.0 for [S2] (X coordinate).
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SINH (Hyperbolic Sine Operation)

B Ladder diagram

RO
I SINH.SF| DT10 DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i [  J
B List of operands
Operand Explanation
S Angle data (device address or constant) (unit: radian)
D Calculation result (device address)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts |TE | IX ERIEE modifier
wn *1
WX|WY WR|WL (WS |SD DT |LD |UM| WI WO cs|cel 2 K|U|H x3 | *4
S [ N BN BN J o &6 6 6 o o o o o O o
D [ N BN BN J o o o L BN NN BN [

Outline of operation

Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
Index register (10 to IE)
Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

¢ According to the operation unit [i], SINH (hyperbolic sine) for the angle data (unit: radian) stored in [S] is

calculated.

¢ The calculation result is stored in the area starting with [D].

SINH([S]) —

B Process

[D]

details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 30° radian for [S]

[i]...SF
[S]...DT10 [D]...DT2

Angld  Value (radians)
DT10-DT11 | 30°| SF 5.235988E—01
DT12-DT13 | 60°| SF 1.047198E+00
DT14-DT15 | 90°| SF 1.570796E+00

B Flag operations

DTO-DT1
DT2-DT3
DT4-DT5

Value

SF 0.000000E+00

SF 5.478535E—01

SF 0.000000E+00

Name

Explanation

SR7

To be set in the case of out-of-range in indirect access (index modification).

SR8
(ER)

To be set when a non-real number is specified for [S] (angle data).
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COSH (Hyperbolic Cosine Operation)
B Ladder diagram
RO
| COSHSF | DT10 | DT2

i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i  J o
H List of operands
Operand Explanation
S Angle data (device address or constant) (unit: radian)
D Calculation result (device address)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TS [TE [ IX SF | DF modifier
wn *1
WX (WY WR|WL |WS|SD DT LD UM | WI WOCs CE| *2 K|U|H x3 | %4
s | & 0| o &6 6 6 & o o o [ BN | o
D o e o o o o o [ N BN NN J ([ J

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
*2: Index register (10 to IE)
*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
*4: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.
Bl Outline of operation
¢ According to the operation unit [i], COSH (hyperbolic cosine) for the angle data (unit: radian) stored in [S] is
calculated.

¢ The calculation result is stored in the area starting with [D].
COSH([S]) — [D]

B Process details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 30° radian

for [S])
[i]...SF
[S]...DT10 [D]...DT2
Angle| Value (radians) Value
DT10-DT11| 30° | SF 5.235988E—01 DTO-DT1 | SF 0.000000E+00
DT12-DT13| 60° | SF 1.047198E+00 DT2-DT3 | SF 1.140238E+00
DT14-DT15| 90° | SF 1.570796E+00 DT4-DT5 | SF 0.000000E+00
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when a non-real number is specified for [S] (angle data).
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TANH (Hyperbolic Tangent Operation)
B Ladder diagram
RO
I TANH.SF DT10 DT2

i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o  J
B List of operands
Operand Explanation
S Angle data (device address or constant) (unit: radian)
D Calculation result (device address)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TS| TE | IX SF | DF modifier
wn *1
WX |WY WR|WL (WS |SD |DT |LD [UM| WI WOCS CE | *2 K|U|H x3 | *4
s | | & e |e o &6 6 6 o o o o o O o
D [ N BN BN J o o o L BN NN BN [

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
*2:  Index register (10 to IE)

*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*4: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation

¢ According to the operation unit [i], TANH (hyperbolic tangent) for the angle data (unit: radian) stored in [S]
is calculated.

¢ The calculation result is stored in the area starting with [D].
TANH([S]) — [D]

B Process details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 30° radian

for [S])
[i]...SF
[S]...DT10 [D]...DT2
Angle Value (radians) Value
DT10-DT11 | 30° | SF 5.235988E—01 DTO-DT1 | SF 0.000000E+00
DT12-DT13 | 60° | SF 1.047198E+00 T~ DT2-DT3 | SF 4.804728E—01
DT14-DT15 | 90° | SF 1.570796E+00 DT4-DT5 | SF 0.000000E+00
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when a non-real number is specified for [S] (angle data).
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EXP (Exponential Operation)

B Ladder diagram
RO
I EXP.SE | DT10 | DT2

i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o
H List of operands
Operand Explanation
S Calculation target data (device address or constant) (real number value)
D Calculation result (device address)
B Available devices (®: Available)
okl el Integers EE] String| |ndex
device device numbers
Operand modifier
WX|(WY WR|WL|WS|SD DT |LD | UM|WI WO TS| TE ) IX K|U|H SFIDF| ..., *1
CS |CE | *2 *3 | *4
S o e o o o &6 6 6 & o o o [ BN | o
D o e o o o o o [ N BN NN J ([ J

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
*2: Index register (10 to IE)

*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*4: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation

¢ According to the operation unit [i], EXP (tangent) for the real number value stored in the area starting with
[S] is calculated.

¢ The calculation result is stored in the area starting with [D].
EXP([S]) — [D]
B Process details

Example) Operation unit: Single-precision, floating-point real number (SF)

[i]...SF
[S]...DT10  [D]...DT2

Value (radians) Value

DT10-DT11 [SF 3.000000E+00 DTO0-DT1 | SF 0.000000E+00
DT12-DT13 [SF 4.000000E +00 \ DT2-DT3 | SF 2.008554E+01
DT14-DT15 [SF 5.000000E+00 DT4-DT5 | SF 0.000000E+00

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when a non-real number is specified for [S] (calculation target data).

3-266



LN (Natural Logarithmic Operation)

B Ladder diagram

RO
I LN.SF | DT10 | DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o  J
B List of operands
Operand Explanation
S Calculation target data (device address or constant) (real number value)
D Calculation result (device address)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts |TE | IX ERIEE modifier
wn *1
WX|WY WR|WL (WS |SD DT |LD |UM| WI WO cs|cel 2 K|U|H x3 | *4
S [ N BN BN J o &6 6 6 o o o o o O o
D [ N BN BN J o o o L BN NN BN [

Outline of operation

Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
Index register (10 to IE)
Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

¢ According to the operation unit [i], LN (natural logarithm) for the real number value stored in the area
starting with [S] is calculated.

¢ The calculation result is stored in the area starting with [D].

LN([S]) — [D]

B Process details
¢ LN (calculation target data) is calculated, and set for the calculation result.

Example) Operation unit: Single-precision, floating-point real number (SF)

[i]...SF
[S]...DT10

[D]...DT2

Value (radians)

DT10-DT11

SF 3.000000E+-00

DT12-DT13

SF 4.000000E+00

DT14:DT15

SF 5.000000E+00

B Flag operations

\

Value

DTO0-DT1

SF 0.000000E+00

DT2-DT3

SF 1.098612E+00

DT4-DT5

SF 0.000000E+00

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when a non-real number is specified for [S] (calculation target data).
(ER) To be set when a value < 0.0 is specified for [S] (calculation target data).
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LOG (Common Logarithmic Operation)

B Ladder diagram

RO
I LOG.SF | DT10 DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i (] o
H List of operands
Operand Explanation
S Calculation target data (device address or constant) (real number value)
D Calculation result (device address)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts |TE | IX Tl modifier
wn *1
WX|(WY WR|WL|WS|SD DT |LD | UM|WI WO cs|cel 2 K|U|H x3 | %4
S o e o o o &6 6 6 & o o o [ BN | o
D o e o o o o o [ N BN NN J ([ J

Outline of operation

Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
Index register (10 to IE)
Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

¢ According to the operation unit [i], LOG (common logarithm) for the real number value stored in the area
starting with [S] is calculated.

¢ The calculation result is stored in the area starting with [D].
LOG([S]) — [D]

B Process details

Example) Operation unit: Single-precision, floating-point real number (SF)

[i]...SF
[S]...DT10

DT10-DT11
DT12-DT13
DT14-DT15

[D]...DT2

Value (radians)

SF 3.000000E+00

SF 4.000000E+00

SF 5.000000E+00

B Flag operations

\

DTO0-DT1
DT2-DT3
DT4-DT5

Value

SF 0.000000E+00

SF 4.771213E—01

SF 0.000000E+00

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when a non-real number is specified for [S] (calculation target data).
(ER) To be set when a value < 0.0 is specified for [S] (calculation target data).
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PWR (Power Operation)

B Ladder diagram
RO

I PWR.SF | DT10 DT12 DT2

Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF

B List of operands

Operand Explanation
S1 Data to be powered (device address or constant) (real number value)
S2 Powering data (device address or constant) (real number value)
D Calculation result (device address)

B Available devices (®: Available)

16-bit 32-bit Integers Real Strin
device device g numbers 9 Index
Operand Ts |TE | IX ERIEE modifier
wn *1
WX |WY |WR|WL (WS |SD |DT |LD |[UM| WI (WO cs|cel *2 K| U/|H x3 | *4
S1 [ N BN BN J o &6 6 66 o o o o e o [ J
S2 [ N BN BN J o & 6 o6 o o o o [ BN ) o
D [ N BN BN J e o o ® e o o [

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
*2: Index register (10 to IE)

*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
*4:  Only operation unit: double-precision, floating-point real numbers (DF) can be specified.
Bl Outline of operation

¢ According to the operation unit [i], the real number value stored in the area starting with [S1] is powered by
the real number value stored in the area starting with [S2].

e The calculation result is stored in the area starting with [D].
[S1] ~ [S2] — [D]
B Process details

Example) Operation unit: Single-precision, floating-point real number (SF)
[i]...SF
[S1]...DT10 [S2]...DT12 [D]...DT2

Value (radians) Value
DT10-DT11| SF 3.000000E+00 DTO-DT1| SF 0.000000E+00
DT12-DT13| SF 4.000000E+00 —~_, DT2-DT3| SF 8.100000E+01
DT14-DT15| SF 5.000000E+00 DT4-DT5( SF 0.000000E+00

B Flag operations

Name Explanation
To be set in the case of out-of-range in indirect access (index modification).
SR7 To be set when a non-real number is specified for [S1] (data to be powered) or [S2] (powering data).
(SERRS) To be set when 0.0 is specified for [S1] (data to be powered) and a value other than 0.0 for [S2] (powering data).

To be set when a negative value is specified for [S1] (data to be powered) and a non-integer value for [S2]
(powering data).
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SQR (Square Root Operation)

B Ladder diagram
RO
I SQR.SF | DT10 DT2

[ S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o [ )
H List of operands
Operand Explanation
S Calculation target data (device address or constant) (real number value)
D Calculation result (device address)
B Available devices (®: Available)
okl el Integers EE] String| |ndex
device device numbers =2
Operand modifier
WX|(WY WR|WL|WS|SD DT |LD | UM|WI WO TS| TE ) IX K|U|H SFIDF| ..., *1
CS |CE | *2 *3 | *4
S o e o o o &6 6 6 & o o o [ BN | o
D o e o o o o o [ N BN NN J ([ J

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
*2: Index register (10 to IE)

*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*4: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation

¢ According to the operation unit [i], square root for the real number value stored in the area starting with [S]
is calculated.

¢ The calculation result is stored in the area starting with [D].
SQR([S]) — [D]
B Process details

Example) Operation unit: Single-precision, floating-point real number (SF)

[i]...SF
[S]...DT10 [D]...DT2

Value (radians) Value

DT10-DT11 | SF 3.000000E+00 DTO0-DT1| SF 0.000000E+00
DT12-DT13| SF 4.000000E+00 \ DT2-DT3| SF 1.732051E+-00
DT14-DT15| SF 5.000000E+00 DT4-DT5| SF 0.000000E+00

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when a non-real number is specified for [S] (calculation target data).
(ER) To be set when a negative value is specified for [S] (calculation target data).
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RAD (Conversion: Degrees — Radian)

B Ladder diagram

RO
I RAD.SF | DT10 | DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o  J
B List of operands
Operand Explanation
S Angle data (device address or constant) (unit: degrees)
D Angle data (device address) (unit: radian)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts |TE | IX ERIEE modifier
wn *1
WX|WY WR|WL (WS |SD DT |LD |UM| WI WO cs|cel 2 K|U|H x3 | *4
S [ N BN BN J o &6 6 6 o o o o o O o
D [ N BN BN J o o o L BN NN BN [

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

*2:  Index register (10 to IE)

*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
*4: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation

¢ According to the operation unit [i], angle data (unit: degrees), stored in the area starting with [S], are
converted into angle data (unit: radian).

¢ The calculation result is stored in the area starting with [D].

[S] x (11/180 ) — [D]

B Process details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 30 (degrees)

for [S])
[i]...SF
[S]...DT10 [D]...DT2

Value (degrees)

DT10-DT11| SF 3.000000E+01 \ DTO0-DT1

DT12-DT13| SF 6.000000E+01
DT14-DT15| SF 9.000000E+01

B Flag operations

Value (radians)

SF 0.000000E+00

DT2-DT3

SF 5.235988E—01

DT4-DT5

SF 0.000000E+00

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when a non-real number is specified for [S] (angle data).
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DEG (Conversion: Radian — Degrees)

B Ladder diagram

RO
I DEG.SF| DT10 | DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i  J o
H List of operands
Operand Explanation
S Angle data (device address or constant) (unit: radian)
D Angle data (device address) (unit: degrees)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts |TE | IX Tl modifier
wn *1
WX|(WY WR|WL|WS|SD DT |LD | UM|WI WO cs|cel 2 K|U|H x3 | %4
S o e o o o &6 6 6 & o o o [ BN | o
D o e o o o o o [ N BN NN J ([ J

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

*2: Index register (10 to IE)

*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
*4: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation

¢ According to the operation unit [i], angle data (unit: radian), stored in the area starting with [S], are

converted into angle data (unit: degrees).

¢ The calculation result is stored in the area starting with [D].

[S] % (180 /1) — [D]

B Process details

Example) Operation unit: Single-precision, floating-point real number (SF) (Designate 30° radian

for [S])
[il...SF
[S]...DT10 [D]...DT2

Angle| Value (radians) Value (degrees)
DT10-DT11| 30° | SF 5.235988E—01 DTO0-DT1 | SF 0.000000E 400
DT12-DT13| 60° | SF 1.047198E+00 DT2-DT3| SF 3.000000E+01
DT14-DT15[ 90° | SF 1.570796E+00 DT4-DT5 | SF 0.000000E+00
B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8

(ER) To be set when a non-real number is specified for [S] (angle data).
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FINT (Floating Point Real Number Data -

Rounding the First Decimal Point Down)

B Ladder diagram

RO
| FINT.SF | DT10 DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o
M List of operands
Operand Explanation
S Calculation target data (device address or constant)
D Calculation result (device address)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand Ts |TE | IX EREE modifier
wn *1
WX|WY WR|WL (WS |SD DT |LD |UM| WI WO cs|cel 2 K|U|H x3 | %4
S [ N BN BN J o & 6 66 o o o o o O o
D [ N BN BN J o o o L BN BN BN [

*1:

*2:  Index register (10 to IE)

*3:

*4:

Bl Outline of operation

Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

¢ According to the operation unit [i], the real number value stored in the area starting with [S] is processed,
rounding the first decimal point down.

¢ The calculation result is stored in the area starting with [D].

Bl Process details
Example 1) Operation unit: Single-precision, floating-point real number (SF) (positive real number)

[i]...SF
[S]...DT10 [D]...DT2
DT10-DT11 | SF 1.234560E+ 02 \ DTO-DT1 | SF 0.000000E+00
DT12-DT13 | SF 3.456780E+02 DT2-DT3 | SF 1.230000E+02
DT14-DT15 | SF 5.678900E+02 DT4-DT5 | SF 0.000000E+00
Example 2) Operation unit: Single-precision, floating-point real number (SF) (negative value)
[i]...SF
[S]...DT10 [D]...DT2
DT10-DT11 |SF -1.234560E+02 \ DTO-DT1 | SF 0.000000E+00
DT12-DT13 |SF -3.456780E+02 DT2-DT3 |SF -1.230000E+02
DT14-DT15 |SF -5.678900E +02 DT4-DT5 | SF 0.000000E+00
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when a non-real number is specified for [S].
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FRINT (Floating Point Real Number Data -

Rounding the First Decimal Point Off)

B Ladder diagram

RO
| FRINT.SF| DT10 DT2
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i (] o
B List of operands
Operand Explanation
S Calculation target data (device address or constant)
D Calculation result (device address)
Bl Available devices (®: Available)
16-bit 32-bit Inteaers Real Strin
device device 9 numbers 9 Index
Operand Ts 1TE | IX SE |DE modifier
"waun *1
WX (WY WR|WL |WS|SD DT LD UM | WI WOCS CE | *2 K|U|H x3 | %4
S o o o o o &6 6 6 & o o o [ BN | ([
D o e o o o o o [ N BN NN J ([ J

Index register (10 to IE)
*3:
*4:
Bl Outline of operation

Only operation unit: single-precision, floating-point real numbers (SF) can be specified.
Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

¢ According to the operation unit [i], the real number value stored in the area starting with [S] is processed,
rounding the first decimal point off.

¢ The calculation result is stored in the area starting with [D].

B Process details
Example 1) Operation unit: Single-precision, floating-point real number (SF) (positive real number)

[i]...SF
[S]...DT10

[D]...DT2

DT10:-DT11

SF 1.234560E+02

DT12-DT13

SF 3.456780E+02

DT14-DT15

SF 5.678900E+02

\

DTO-DT1
DT2-DT3
DT4-DT5

SF 0.000000E+00

SF 1.230000E+02

SF 0.000000E+00

Example 2) Operation unit: Single-precision, floating-point real number (SF) (negative value)

fil...SF
[S]...DT10

[D]...DT2

DT10:-DT11

SF -1.234560E+02

DT12-DT13

SF -3.456780E+02

DT14-DT15

SF -5.678900E+02

B Flag operations

\

DTO-DT1
DT2-DT3
DT4-DT5

SF 0.000000E+00

SF -1.230000E+02

SF 0.000000E+00

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when a non-real number is specified for [S].
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FNEG (Floating Point Real Number Data - Sign
Changes (Negative/Positive Conversion)

B Ladder diagram
RO
| FNEG.SF| DT10 DT2

i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o  J
M List of operands
Operand Explanation
S Calculation target data (device address or constant)
D Calculation result (device address)
Bl Available devices (®: Available)
16-bit 32-bit Inteaers Real Strin
device device g numbers 9 Index
Operand s |TE | IX SE|DE modifier
un *1
WX |WY WR|WL (WS |SD DT (LD |UM| WI WO cs | cel *2 K|U]|H x3 | %4
S o o o o o & 6 06 o o o o [ BN o
D [ N BN BN J o o o L BN NN BN [

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
*2: Index register (10 to IE)

*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*4:  Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation
¢ According to the operation unit [i], the sign (negative or positive) of the real number value stored in the area
starting with [S] is inverted.

¢ The calculation result is stored in the area starting with [D].

B Process details
Example 1) Operation unit: Single-precision, floating-point real number (SF) (positive real number)
[i]...SF
[S]...DT10 [D]...DT2

DT10-DT11 | SF 1.234560E+02 DTO-DT1 | SF 0.000000E+00
DT12-DT13 | SF 3.456780E+02 \ DT2-DT3 | SF -1.234560E+-02

DT14-DT15 | SF 5.678900E+02 DT4-DT5 | SF 0.000000E+00
Example 2) Operation unit: Single-precision, floating-point real number (SF) (negative value)
[i...SF

[S]...DT10 [D]...DT2

DT10-DT11 | SF -1.234560E+02 DTO-DT1 [ SF 0.000000E+00
DT12-DT13 |SF -3.456780E+02 \ DT2-DT3 | SF 1.234560E+ 02
DT14-DT15 |SF -5.678900E+02 DT4-DT5 | SF 0.000000E+00

B Flag operations
Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8
(ER) To be set when a non-real number is specified for [S].
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FABS (Floating Point Real Number Data -
Absolute Value)

B Ladder diagram
RO
| FABS.SF| DT10 DT2

i S D
Bl Available operation units (®: Available)
Operation unit bit us §S UL SL SF DF
i  J o
B List of operands
Operand Explanation
S Calculation target data (device address or constant)
D Calculation result (device address)
Bl Available devices (®: Available)
16-bit 32-bit Inteaers Real Strin
device device 9 numbers 9 Index
Operand Ts 1TE | IX SE |DE modifier
"waun *1
WX (WY WR|WL |WS|SD DT LD UM | WI WOCS CE | *2 K|U|H x3 | %4
S o o o o o &6 6 6 & o o o [ BN | ([
D o e o o o o o [ N BN NN J ([ J

*1:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
*2: Index register (10 to IE)

*3:  Only operation unit: single-precision, floating-point real numbers (SF) can be specified.

*4: Only operation unit: double-precision, floating-point real numbers (DF) can be specified.

Bl Outline of operation
¢ According to the operation unit [i], the absolute value of the real number value stored in the area starting
with [S] is calculated.
¢ The calculation result is stored in the area starting with [D].

B Process details

Example 1) Operation unit: Single-precision, floating-point real number (SF) (positive real number)
[i]...SF
[S]...DT10 [D]...DT2

DT10-DT11 | SF 1.234560E+02 DTO0-DT1 | SF 0.000000E+00
DT12-DT13 | SF 3.456780E+02 \ DT2-DT3 | SF 1.234560E+02

DT14-DT15 | SF 5.678900E 102 DT4-DT5 | SF 0.000000E+00
Example 2) Operation unit: Single-precision, floating-point real number (SF) (negative value)
[il...SF

[S]...DT10 [D]...DT2

DT10-DT11 |SF -1.234560E+02 DTO0-DT1 | SF 0.000000E+00
DT12-DT13 |SF -3.456780E+02 \ DT2-DT3 | SF 1.234560E+02
DT14-DT15 [SF -5.678900E+02 DT4-DT5 | SF 0.000000E+00

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8
(ER) To be set when a non-real number is specified for [S].
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FLT (Conversion: Integer — Floating Point Real

Number Data)

B Ladder diagram

RO
| FLT.US | DTO | DT10
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o [ J [ J
M List of operands
Operand Explanation
S Conversion target data (device address or constant (data format: according to the operation unit))
D Conversion result (device address (data format: single precision floating point real number data)
Bl Available devices (®: Available)
. 32-bit
ik device Integers Real String
device . numbers Index
Operand 1 difi
TS|TE|IX | K| U | H moditier
WX |WY |WR|WL|WS|SD |DT|LD|UM|WI WO cslcel*2 |« |+ SF | DF
S ® &6 6 &6 &6 6 &6 6 &6 o6 6 & o o o o o o
D e o o o o o o o e o o ([ J

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Index register (10 to IE)
*3:  Only operation unit: signed integers (SS, SL) can be specified.

*4: Only operation unit: unsigned integers (US, UL) can be specified.

Bl Outline of operation

¢ According to the operation unit [i], the integer value stored in the area starting with [S] is converted into a
single precision floating point real number value.

e The calculation result is stored in the area starting with [D].
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B Process details

Example 1) Unsigned 16 bits (US)

[i]...Us
[S]...DTO  [D]...DT10
DTO U123
DT1 U 456
DT2 U 789

Example 2) Signed 16 bits (SS) (positive value)

[i]...SS
[S]...DT20

DT20
DT21
DT22

Example 3) Signed 16 bits (SS) (negative value)

[i]...SS
[S]...DT20

DT20
DT21
DT22

Example 4) Unsigned 32 bits (UL)

[i]...uL
[S]...DTO

DTO-DT1
DT2-DT3
DT4-DT5

Example 5) Signed 32 bits (SL) (positive value)

fi]...SL
[S]...DT20

DT20-DT21
DT22-DT23
DT24-DT25

Example 6) Signed 32 bits (SL) (negative value)

fi]...SL
[S]...DT20

DT20-DT21
DT22-DT23
DT24-DT25

[D]...DT10

K123

K 456

K789

[D]...DT10

K-123

K -456

K-789

[D]...DT10

U 12345

U 67890

U 13579

[D]...DT10

K 12345

K 67890

K 13579

[D]...DT10

K -12345

K'-67890

K-13579

B Flag operations

DT10-
DT12-
DT14-

DT10-
DT12-
DT14-

DT10-
DT12:
DT14-

DT10-
DT12-
DT14-

DT10-
DT12-
DT14-

DT10-
DT12:
DT14-

DT11
DT13
DT15

DT11
DT13
DT15

DT11
DT13
DT15

DT11
DT13
DT15

DT11
DT13
DT15

DT11
DT13
DT15

SF 1.230000E+02

SF 0.000000E+00

SF 0.000000E+00

SF 1.230000E+02

SF 0.000000E+00

SF 0.000000E+00

SF -1.230000E+02

SF 3.456780E+02

SF 5.678900E+02

SF 1.234500E+04

SF 0.000000E+00

SF 0.000000E+-00

SF 1.234500E+04

SF 0.000000E+00

SF 0.000000E+00

SF -1.234500E+04

SF 0.000000E+00

SF 0.000000E+00

Name Explanation

SR7

SR8 To be set in the case of out-of-range in indirect access (index modification).
(ER)
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INT (Conversion: Floating Point Real Number

Data — Integer)

(Max. Value Not Exceeding the Data)

Bl Ladder diagram

RO
| INTUS | DT10 | DTO
i S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o o o

B List of operands
Operand Explanation

S Conversion target data (device address or constant (data format: according to the operation unit))

D Conversion target data (device address or constant (data format: according to the operation unit))
Bl Available devices (®: Available)

32-bit
16-bit : Real .
device de:nce Integers | mbers/>triNg Index
Operand 1 modifier
*:
2
WX WY (WR|WL WS |SD | DT |LD |UM|WI (WO TS|TE | X)) K| U | H SF|DF| ""
CS|CE| *3
s | | e e o o 606 6 6 6 o6 &6 o o o o
D o o o o [ BN BN | [ BN BN NN ) o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.

*2: Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).

*3:  Index register (0 to IE)

Bl Outline of operation

¢ According to the operation unit [i], the single precision floating point real number value, stored in the area
starting with [S], is converted into an integer value (max. value not exceeding the data).

e The calculation result is stored in the area starting with [D].
¢ The data setting ranges for conversion target data [S] by operation unit are indicated below.

| Min.value [ Max. value
us 0 65,530
SS -32,760 32,760
UL 0 | 4,294,967,000
SL | -2,147,483,000 | 2,147,483,000

3-279



B Process details

Example 1) Unsigned 16 bits (US) (positive value)

[i]...US
[S]...DT10 [D]...DTO
DT10-DT11 | SF 2.345670E+02| — > DTO U 234
DT12-DT13 | SF 3.456780E+02 DT1 uo
DT14-DT15 | SF 4.567890E+402 DT2 uo
Example 2) Unsigned 16 bits (US) (negative value)
[i]...US
[S]...DT10 [D]...DTO
DT10-DT11 |SF -2.345670E+02| —— > DT0 uo
DT12-DT13 |SF -3.456780E+02 DT1 uo
DT14-DT15 |SF -4.567890E+02 DT2 uo

* Operation error occurs if an unsigned integer is specified for the operation unit and

a negative value is converted.

Example 3) Signed 16 bits (SS) (positive value)

[il...SS
[S]...DT10  [D]...DT20
DT10-DT11 [SF 2.345670E+02| ——— > DT20 K 234
DT12-DT13 | SF 3.456780E +02 DT21 K0
DT14-DT15 | SF 4.567890E+02 DT22 K0
Example 4) Signed 16 bits (SS) (negative value)
[i]...SS
[S]...DT10  [D]...DT20
DT10-DT11 |SF -2.345670E+02| —— DT20 K -235
DT12-DT13 |SF -3.456780E+02 D121 KO
DT14-DT15 |SF -4.567890E+ 02 DT22 KO
Example 5) Unsigned 32 bits (UL) (positive value)
[i]...uL
[S]...DT10  [D]...DTO
DT10-DT11 [SF1.234567E+05| — > DT0-DT! DiA23255
DT12:DT13 | SF 2.468000E +02 DT2-DT3 KO
DT14-DT15 | SF 1.357000E+02 DT4-DT5 KO
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Example 6) Unsigned 32 bits (UL) (negative value)

[i]...UL
[S]...DT10  [D]...DTO

DT10-DT11 [ SF -1.234567E+05] —— DTO0-DT1 uo
DT12-DT13 | SF -2.468000E +02 DT2-DT3 uo
DT14-DT15 | SF -1.357000E +02 DT4-DT5 uo

* Operation error occurs if an unsigned integer is specified for the operation unit and
a negative value is converted.

Example 7) Signed

32 bits (SL) (positive value)

fi]...SL
[S]...DT10  [D]...DT20

DT10-DT11 [ SF 1.234567E+05 | ——— DT20-DT21 K 123456
DT12-DT13 | SF 2.468000E +02 DT22-DT23 KO
DT14-DT15 | SF 1.357000E +02 DT24-DT25 KO

Example 8) Signed

32 bits (SL) (negative value)

[i]...SL
[S]...DT10  [D]...DT20

DT10-DT11 [ SF -1.234567E+05] ———— DT20-DT21 K 12346
DT12-DT13 | SF -2.468000E +02 DT22-DT23 KO
DT14-DT15 | SF -1.357000E +02 DT24-DT25 KO

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8 To be set when a non-real number is specified for [S].

(ER) To be set when an out-of-range value is specified for [S] (conversion target data).

3-281



FIX (Conversion: Floating Point Real Number
Data — Integer
(Rounding the First Decimal Point Down)

B Ladder diagram
RO

| FIXUS | DT10 | DTO

[ S D
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o ([ [ J [ J
B List of operands
Operand Explanation
S Conversion target data (device address or constant (data format: according to the operation unit))
D Conversion target data (device address or constant (data format: according to the operation unit))
Bl Available devices (®: Available)
32-bit
16-bit : Real .
device de:llce Integers |, mbers|>tring Index
Operand 1 modifier
*
2
WX|WY WR(WL|WS|SD|DT|LD |UM|WI WO TS|TE| X K| U | H SF|DF| ""
CS|CE| *3
S o 0 o o o &6 666 6 o o o o o
D o o o o e 0 | o [ B BN BN o

*1: Operation unit: 16-bit integers (SS, US) cannot be specified.
*2:  Only 16-bit devices, and 32-bit devices can be modified (real number constants cannot be specified).
*3:  Index register (0 to IE)

Bl Outline of operation

¢ According to the operation unit [i], the single precision floating point real number value, stored in the area
starting with [S], is converted into an integer value (rounding the first decimal point down).

¢ The calculation result is stored in the area starting with [D].
¢ The data setting ranges for conversion target data [S] by operation unit are indicated below.

| Min.value [ Max. value
us 0 65,530
SS -32,760 32,760
UL 0 [ 4,294,967,000
SL | -2,147,483,000 | 2,147,483,000
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B Process details

Example 1) Unsigned 16 bits (US) (positive value)

[i]...Us
[S]...DT10  [D]...DTO

DT10-DT11 | SF 2.345670E+02 > DTO U234
DT12-DT13 | SF 3.456780E+02 DT1 uo
DT14-DT15 [ SF 4.567890E+02 DT2 uo
Example 2) Unsigned 16 bits (US) (negative value)
[i]...US
[S]...DT10 [D]...DTO
DT10-DT11 |SF -2.345670E+02 > DTO uo
DT12-DT13 [SF -3.456780E+02 DT1 uo
DT14-DT15 | SF -4.567890E+02 DT2 uo

* Operation error occurs if an unsigned integer is specified for the operation unit and

a negative value is converted.

Example 3) Signed 16 bits (SS) (positive value)

[i]...SS
[S]...DT10  [D]...DTO

DT10-DT11 | SF 2.345670E+02 > DTO K 234
DT12-DT13 [ SF 3.456780E+02 DT1 KO
DT14-DT15 | SF 4.567890E+02 DT2 KO
Example 4) Signed 16 bits (SS) (negative value)
[i]...SS
[S]...DT10 [D]...DTO
DT10-DT11 |SF -2.345670E+02 > DTO K -234
DT12-DT13 [SF -3.456780E+02 DT1 KO0
DT14-DT15 | SF -4.567890E+02 DT2 KO

Example 5) Unsigned 32 bits (UL) (positive value)

[i]...UL
[S]...DT10  [D]...DTO

DT10-DT11 | SF 1.234567E+05 —— > DTO0-DT1 U 123456
DT12-DT13 [ SF 2.468000E+02 DT2-DT3 uo
DT14-DT15 | SF 1.357000E+02 DT4-DT5 uo
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Example 6) Unsigned 32 bits (UL) (negative value)

[i]...UL
[S]...DT10  [D]...DTO

DT10-DT11 [ SF -1.234567E+05 | —— DT0-DT1 U0
DT12-DT13 | SF -2.468000E +02 DT2-DT3 U0
DT14-DT15 | SF -1.357000E +02 DT4-DT5 U0

* Operation error occurs if an unsigned integer is specified for the operation unit and
a negative value is converted.

Example 7) Signed 32 bits (SL) (positive value)

[i]...SL
[S]...DT10  [D]...DT20

DT10-DT11 [ SF 1.234567E+05 | — DT20-DT21 K 123456
DT12-DT13 | SF 2.468000E +02 DT22-DT23 KO
DT14-DT15 | SF 1.357000E +02 DT24-DT25 KO

Example 8) Signed

32 bits (SL) (negative value)

[i]...SL
[S]...DT10  [D]...DT20

DT10-DT11 [ SF -1.234567E+05 | —» DT20-DT21 K -12345
DT12-DT13 | SF -2.468000E +02 DT22-DT23 KO
DT14-DT15 | SF -1.357000E +02 DT24-DT25 KO

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8 To be set when a non-real number is specified for [S].

(ER) To be set when an out-of-range value is specified for [S] (conversion target data).

3-284




ROFF (Conversion: Floating Point Real Number

Data — Integer)

(Rounding the First Decimal Point Off)

Bl Ladder diagram

RO
| ROFF.US| DT10 DTO
i S D
Bl Available operation units (®: Available)
Operation unit bit us S§S UL SL SF DF
i o o o o

B List of operands
Operand Explanation

S Conversion target data (device address or constant (data format: according to the operation unit))

D Conversion target data (device address or constant (data format: according to the operation unit))
Bl Available devices (®: Available)

32-bit
16-bit : Real .
device de:nce Integers | mbers/>triNg Index
Operand 1 modifier
*:
2
WX WY (WR|WL WS |SD | DT |LD |UM|WI (WO TS|TE | X)) K| U | H SF|DF| ""
CS|CE| *3
S o O o o o 6 606 6 o6 o o o o
D o o o o [ BN BN | [ BN BN NN ) o

*1:

*2:
*3:  Index register (0 to IE)
Ml Outline of operat

ion

Operation unit: 16-bit integers (SS, US) cannot be specified.
Only 16-bit devices, and 32-bit devices can be modified (real number constants, and character constants cannot be specified).

¢ According to the operation unit [i], the single precision floating point real number value, stored in the area
starting with [S], is converted into an integer value (rounding the first decimal point off).

e The calculation result is stored in the area starting with [D].
¢ The data setting ranges for conversion target data [S] by operation unit are indicated below.

| Min.value | Max. value
uUs 0 65,530
SS -32,760 32,760
UL 0 | 4,294,967,000
SL | -2,147,483,000 | 2,147,483,000
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B Process details

Example 1) Unsigned 16 bits (US) (positive value)

[il...US
[S]...DT10

[D]...DTO

DT10-DT11

SF 2.345670E+-02

DT12-DT13

SF 3.456780E+02

DT14-DT15

SF 4.567890E+02

— DTO

DT1
DT2

Example 2) Unsigned 16 bits (US) (negative value)

[i]...US
[S]...DT10

[D]...DTO

DT10-DT11

SF -2.345670E+02

DT12-DT13

SF -3.456780E+02

DT14-DT15

SF -4.567890E+-02

* Operation error occurs if an unsigned integer is specified for the operation unit and

a negative value is converted.

— DTO
DT1

DT2

Example 3) Coded 16 bits (SS) (positive value)

[il...SS
[S]...DT10

[D]...DTO

DT10-DT11
DT12-DT13

SF 2.345670E+02

SF 3.456780E+02

DT14-DT15

SF 4.567890E 102

—» DTO
DT1
DT2

Example 4) Coded 16 bits (SS) (negative value)

[i]...SS
[S]...DT10

DT10-DT11
DT12-DT13
DT14-DT15

[D]...DTO

SF -2.345670E+02

SF -3.456780E+-02

SF -4.567890E+02

—» DTO
DT1

DT2

Example 5) Unsigned 32 bits (UL) (positive value)

[i]...UL
[S]...DT10

DT10-DT11
DT12:DT13
DT14:DT15

[D]...DTO

SF 1.234567E+05

SF 2.468000E +02

SF 1.357000E+02

—> DT0-DTA
DT2-DT3
DT4-DT5

U 235

uo

uo

uo

uo

uo

K 235

KO

KO0

K -235

KO0

KO

U 123457

uo

uo
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Example 6) Unsigned 32 bits (UL) (negative value)

[i]...UL
[S]...DT10  [D]...DTO

DT10-DT11 [SF -1.234567E+05] ——— DT0-DT1 uo
DT12-DT13 |SF -2.468000E +02 DT2-DT3 uo
DT14-DT15 [SF -1.357000E +02 DT4-DT5 uo

* Operation error occurs if an unsigned integer is specified for the operation unit and
a negative value is converted.

Example 7) Coded 32 bits (SL) (positive value)

[i]...SL
[S]...DT10

DT10-DT11
DT12-DT13
DT14-DT15

[D]...DT20
SF 1.234567E+05 | ——— DT20-DT21 K 123457
SF 2.468000E +02 DT22-DT23 KO
SF 1.357000E 402 DT24-DT25 KO

Example 8) Coded 32 bits (SL) (negative value)

[i]...SL
[S]...DT10

DT10-DT11
DT12-DT13
DT14-DT15

[D]...DT20
SF -1.234567E+ 05| DT20-DT21 K 123457
SF -2.468000E +02 DT22-DT23 KO
SF -1.357000E +02 DT24-DT25 K0

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8 To be set when a non-real number is specified for [S].

(ER) To be set when an out-of-range value is specified for [S] (conversion target data).
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HMSS (Conversion: Time Data (Hours, Minutes

and Seconds) — Seconds Data)

B Ladder diagram
RO
| HMSS | DTO | DT10
S D
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S Starting device address of time data
D Device address of seconds data
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device g numbers g Index
Operand i
TS | TE K|U|H modifier
WX|WY |WR|WL |WS|SD | DT |LD|UM|WI WO cs | ce IX SF|DF | ""
S ® &6 6 6 &6 &6 &6 o o o o o
D o o o o o oo o o

Bl Outline of operation

¢ Time data stored in the area starting with [S], comprising respectively 1 word for hours, minutes and
seconds, are converted into a 2-word integer representing seconds data.

¢ The calculation result is stored in the area starting with [D].

B Process

details

Example) Convert 3 hours, 54 minutes and 19 seconds

[S]...DTO [D]...DT10
*1 word * 2 words
DTO K3 (hoursy ———— > DT10-DT11 K 14059 | (seconds)
DT1 K 54 (minutes) ~ Convert
DT2 K19 (seconds)
B Flag operations
Name Explanation
SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8
(ER) To be set when the time data range is exceeded.
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SHMS (Conversion: Seconds Data — Time Data

(Hours, Minutes and Seconds)

B Ladder diagram
RO

| SHMS | DTo | DT10

S D
Bl Available operation units (®: Available)
¢ No operation units
M List of operands
Operand Explanation
S Device address of seconds data (available data range: 0 to 35,999,999)
D Starting device address of time data
Bl Available devices (®: Available)
16-bit 32-bit Inteaers Real Strin
device device 9 numbers 9 Index
Operand e
TS | TE K|lU|H modifier
WX|WY (WR (WL |WS|SD | DT |LD|UM|WI |WO cs | ce IX SF|DF| "™
S o & 6 6 06 6 o6 o o o o ([ J
D o o o o ([ BN BN J [ ([ J

H Outline of operation

o Two-word integer representing seconds data, stored in the area starting with [S], are converted into data
comprising respectively 1 word for hours, minutes and seconds.

e The calculation result is stored in the area starting with [D].

B Process details

Example) Convert 12,345 seconds
[S]...DTO [D]...DT10

* 2 words * 1 word

DTO-DT1 | K 12345 | (seconds) — > DT10 K3 (hours)
Convert DT11 K 25 (minutes)
DT12 K 45 (seconds)

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when the seconds data range is exceeded.
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CADD (Clock Addition)

B Ladder diagram

RO
I CADD DTO DT10 DT20
S1 S2 D
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S1 Starting device address of clock data
S2 Starting device address of time data
D Starting device address of addition result
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers g Index
Operand s | TE K|lulH modifier
WX|WY WR|WL(WS|SD |DT|LD|UM|WI (WO cs | cE IX SF | DF | ""
S1 o 0 o o ( BN ]
S2 o 0 o o ( N ) ]
D o 0 o o o O ]

Bl Outline of operation

¢ Time data (hours, minutes and seconds), stored in the area starting with [S2], are added to the clock data
(Year, month, day, hours, minutes and seconds), stored in the area starting with [S1].

¢ The calculation result is stored in the area starting with [D].

¢ This operation takes leap years into account.

B Process details

Example) Add 20 hours, 23 minutes and 45 seconds to 08:54:19, January 1, 2012

[S1]...DTO [S2]...DT10 [D]...DT20

DTO K12 (year)

DT1 KA1 (month)

DT2 K1 (day)

DT3 K8 (hours) DT10 K 20 (hours)
DT4 K 54 (minutes) DT11 K23 (minutes)
DT5 K19 (seconds) DT12 K45 (seconds)

B Flag operations

DT20
DT21
DT22
DT23
DT24
DT25

K12 (year)

K1 (month)
K2 (day)

K5 (hours)
K18 (minutes)
K4 (seconds)

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when the clock data range and/or the time data range is exceeded.
(ER) To be set when the addition result is out of the accessible range.
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CSUB (Clock Subtraction)

B Ladder diagram

RO
I CSuB DTO DT10 DT20
S1 S2 D
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S1 Starting device address of clock data
S2 Starting device address of time data
D Starting device address of subtraction result
Bl Available devices (®: Available)
16-bit 32-bit Inteaers Real Strin
device device 9 numbers 9 Index
Operand e
TS | TE K|lU|H modifier
WX WY (WR|WL WS |SD | DT |LD |UM|WI (WO cs | ce 1X SF|DF| ""
S1 o o o o o O o
S2 o o o o o o o
B) o o o o o O o

Bl Outline of operation

¢ Time data (hours, minutes and seconds), stored in the area starting with [S2], are subtracted from the
clock data (Year, month, day, hours, minutes and seconds), stored in the area starting with [S1].

e The calculation result is stored in the area starting with [D].

e This operation takes leap years into account.

B Process details

Example) Subtract 20 hours, 23 minutes and 45 seconds from 08:54:19, January 1, 2012

DT20
DT21
, DT22

[S1]...DTO [S2]...DT10 [D]...DT20

DTO K12 (year)

DT1 K1 (month)

DT2 K1 (day) _

DT3 K8 (hours) DT10 K 20 (hours)
DT4 K 54 (minutes) DT11 K 23 (minutes)
DT5 K19 (seconds) DT12 K 45 (seconds)

B Flag operations

DT23
DT24
DT25

K11 (year)
K12 (month)
K31 (day)
K12 (hours)

K 30 (minutes)
K 34 (seconds)

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when the clock data range and/or the time data range is exceeded.
(ER)

To be set when the subtraction result is out of the accessible range.
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TMSEC (Calculation: Clock Data — Seconds Data

from the Base Time)

B Ladder diagram

RO

TMSEC

DTO

DT10

Bl Available operation units (®: Available)
¢ No operation units

B List of operands

Operand Explanation
S Device address of clock data (available data range: 1970/1/1 00:00:00 to 2106/2/6 23:59:59)
D Device address of seconds data from the base time

B Available devices (®: Available)

16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand e
TS | TE K|U|H modifier
WX|WY WR|WL|WS|SD|DT|LD|UM|WI WO cs | cE IX SF|DF| ""
S ® &6 &6 6 &6 &6 &6 &6 o o o ([
D e o o o o o o [ [

Bl Outline of operation

« From the clock data (year, month, day, hours, minutes and seconds) stored in the area starting with [S],

time elapsed from the base time is calculated.

e The calculation result is stored in the area starting with [D].
e The base time is 2001/1/1 00:00:00.

B Process

details

Example) Calculate seconds data against the base time, from 08:54:19, January 1, 2012

—_—

[S]...DTO [D]...DT10

*1 word

DTO K12 (year)
DT1 K1 (month)
DT2 K1 (day)
DT3 K8 (hours)
DT4 K 54 (minutes)
DT5 K19 (seconds)

B Flag operations

* 2 words

DT10-DT11

K 347100859

(Source seconds data)

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when the clock data range is exceeded.
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SECTM (Calculation: Seconds Data from the Base

Time — Clock Data)

B Ladder diagram

RO
|

SECTM

DTO

DT10

Bl Available operation units (®: Available)
¢ No operation units

M List of operands

Operand Explanation
S Device address of seconds data from the base time
D Starting device address of clock data (available data range: 1970/1/1 00:00:00 to 2106/2/6 23:59:59)

Bl Available devices (@: Available)

16-bit 32-bit Integers Real Istrin
device device g numbers . Index
Rperand TS[TE[IX [K [ U [H modifier
WX (WY |WR|WL (WS |SD |DT|LD|UM|WI |WO SF|DF| ""
CS|CE| *1
S ® & 60 6 &6 &6 0 o o o o
D o O o o ( BN BN | o o

Bl Outline of operation

¢ From the time elapsed from the base time, stored in the area starting with [S], clock data (year, month, day,
hours, minutes and seconds) is calculated.

¢ The calculation result is stored in the area starting with [D].
e The base time is 2001/1/1 00:00:00.

B Process details

Example) Calculate data from 1,325,408,059 seconds
[S]...DTO

* 2 words

DTO-DT1

[D]...DT10

K 1325408059 | (Source seconds data)

B Flag operations

* 1 word

DT10 K12
DT11 KA1

DT12 K1

DT13 K8
DT14 K 54
DT15 K19

year)
month)
day)
hours)
minutes)
seconds)

S o~ o~ p— p— p—

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when the clock data range is exceeded.
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TIMEWT (Setting of Clock/Calendar)

B Ladder diagram

RO
I TIMEWT| DTO
S
Bl Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S Starting device address of clock data
(Note) Only this instruction comprises 7 words in total, including day of week.
Bl Available devices (®: Available)
16-bit 32-bit Inteqers Real Strin
device device 9 numbers 9 Index
Operand i
TS | TE K|lU|H modifier
WX|WY |WR|WL|WS|SD|DT|LD|UM|WI WO cs | ce IX SF|(DF| ""
S ® &6 6 6 &6 6 o o o o

H Outline of operation

¢ The clock data (year, month, day, hours, minutes and seconds), stored in the area starting with [S], is set
as RTC data for the CPU unit.

¢ The range of clock data that can be set for clock/calender of the FP7 CPU unit is as follows.

2000/1/1 00:00:00 to 2099/12/31 23:59:59
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B Process details

Example) Specify 08:54:19, January 1, 2012

[S]...DTO

*1 word

DTO K12
DT1 K1

DT2 K1

DT3 K8

DT4 K 54
DT5 K19
DT6 KO

(year) K12
(month) K1

(day) _ KA1

(hgurs) Update K8
(minutes) K 54
(seconds) K19
(day of week) KO

@ Day-of-week data

0 Sun

Mon

Tue

Wed

Thu

Fri

DO B[ W[INf—

Sat

B Precautions during programming

(year)
(month)

(day)

(hours)
(minutes)
(seconds)
(day of week)

¢ Consistency of the day of week data with the date is not checked.

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when the clock data range is exceeded.

(ER) To be set when the day of week range is exceeded.
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ERR (Self-Diagnostic Error Code Set)

B Ladder diagram

RO
| ERR.US| U1
i n
B Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
[ [
B List of operands
Operand Explanation
n Specify a self-diagnostic error code.
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand TS|[TE[IX | K| U] H modifier
WX |WY WR|(WL|WS|SD |DT|LD |UM|WI (WO SF|DF| ""
CS|CE| *1
n [ BN

Bl Outline of operation
¢ In a user program, set an optional error code.

¢ Store a self-diagnostic error code, specified by [n], in the self-diagnostic abnormality code register (SDO0),
and set the self-diagnostic abnormality flag (S0).

e It is also possible to describe an ERR instruction to set the same error code.

B Setting of a self-diagnostic error code [n]
o n (self-diagnostic error code) can be set within the range from U1000 to U2999.

Setting of [n] (self-diagnostic | Operations when

error code)

error occurs

U 1000 to 1999

Operation stop

U 2000 to 2999

Continue operation

B Flag operations
Name Explanation
SR7
SR8 To be set when the error code [n] becomes out of the range.
(ER)
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WDTRES (Watchdog Timer Reset)

B Ladder diagram
RO

B Available operation units (®: Available)
¢ No operation units

M List of operands
¢ No operands

Bl Available devices (®: Available)
* No available devices

H Outline of operation
e The watchdog timer is reset.

B Flag operations
¢ No change occurs.

WDTRES
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UNITSEL (Specification of a Communication Unit

Slot Port)

B Ladder diagram

RO
I UNITSEL uo U2
S1 S2
B Available operation units (®: Available)
¢ No operation units
B List of operands
Operand Explanation
S Slot no. of the unit
S2 COM port no. or connection no.
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device g numbers g Index
Operand TS|TE[IX [K [U [ H modifier
WX (WY |WR|WL (WS |SD (DT |LD|UM| WI |WO SF|DF| ""
CS|CE| *1
S1 e o oo { BN ) o o
S2 e o o o BN o [

Bl Outline of operation

¢ To be described immediately before the following communication instructions, to specify the targets of

executi

on.

GPSEND, GPRECV, SEND, RECV, RDET, PMSET, PMGET
¢ In the case of CPU with built-in SCU, specify a slot no. (U0) and a COM port no.
¢ In the case of CPU with built-in ET-LAN, specify a slot no. (U100) and a connection no.

¢ In the case of serial communication unit, specify a slot no. (U1 to 16) and a COM port no.

¢ Obtain the type of slot specified by [S1], and check that the communication port no. specified by [S2] falls

within the available range. If the number is out of the range, an error will occur.

¢ In the case of SCU, check that the specified communication port (COM port no.) is equipped with a
communication cassette. If the specified COM port is not equipped with a communication cassette, an

error will occur.

o If no error occurs, the values of [S1] and [S2] should be set to system data (SD40, SD41) of the CPU unit.
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B Specification of [S1] and [S2]

¢ Specify a slot no. of the communication unit in [S1].

¢ The set point value for [S1] should be set to system data SD40.
e Specify a communication port in [S2]. (In the case of SCU: COM port no.; In the case of CPU with built-in

ET-LAN: connection no.)

¢ The set point value for [S2] should be set to system data SD41.

Types of unit [S1] [S2]
Slot No. COM Port No.
Connection No.

CPU with built-in SCU uo U0 to U2

CPU with built-in ET-LAN U100 U1to U16
Serial Communication Unit U1 to U16 U1to U4

B Program example
Example 1) Specify COM2 for SCU with built-in CPU in Slot 0
RO
| UNITSEL uo u?Z2
S1 S2
Example 2) Specify User Connection 5 for ET-LAN with built-in CPU in Slot 100
RO
| UNITSEL| U100 | U5
S1 S2
B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).

SR8 The COM port specified by [S2] does not exist (no cassette, not a communication cassette).

(ER) The connection specified by [S2] does not exist (out of the connection no. range)
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GPSEND (General-Purpose Communication Send

Instruction)
B Ladder diagram
RO
| GPSEND.US DTO us DT20
[ S n D
Bl Available operation units (®: Available)
Operation unit bit us S§S UL SL SF DF
i o o
B List of operands
Operand Explanation
S Starting no. of the source data area
n No. of bytes of the sent data (always 16-bit data, regardless of the operation unit [i])
Starting no. of the device area in the master unit that stores the processing result (1 word)
D (Always 1-word (16-bit) data, regardless of the operation unit [i])
(Note) When a negative integer value is specified for [n], it is necessary to specify an SS (signed) operation unit.
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
o g device device g numbers g |“:_ef?(
modifier
peran TS[TE[IX [K [ U [ H e
WX|WY WR(WL|WS |SD|DT|LD |UM|WI WO SF|DF| ""
CS|CE| "
S1 o 0 o o [ BN o
N2 |®@|® e e o0 o oo °
D) |@|e|e|e o0 °

*1:

Index modification is not available for the UM/WI/WO area.

*2:  Always 16-bit data/device, regardless of the specification of operation unit [i].

H Outline of operation

¢ Data are sent from the communication port of the unit to external devices.

e Data of [n] bytes are sent from the communication unit / communication port set by the UNITSEL

instruction, starting with the starting address (word address) of the sent data area specified by [S].

¢ Data to be sent are set by the user program, in the area starting with [S].

¢ The processing result is stored in the area specified by [D].
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B Formulation of a sent data table [S]
¢ Data to be sent is stored in a given data register by the user program.

DT100 us le— Once SSET instruction is executed, the no. of characters is set.

DT101 | H42(B) ! H41(A)

DT102 | H44(D) ' H43(C) !:or a st.rlng with the no. of bytes spgcnﬁed in the GPSEND
_________ ] instruction, data are sent in ascending order from lower bytes.

DT103 | - i H45(E)

DT104 | - S

B Specification of the no. of bytes in sent data [n]

Types of unit Setting of sent Explanation
data amount

In the case of a positive value, a start code and an end code set by the

Scu 110 4094 configuration menu are automatically added. Do not include a start code or an
1 end code in the sent data.

-1 to -4096 End code is not added in the case of a negative value.

110 16372 When "Add a special header" is on (default of connection settings):
CPU with built-in Sent data and end code are not distinguished. (Not automatically added)
ET-LAN When "Add no special header" is on:

1to0 16384 *2

Sent data and end code are not distinguished. (Not automatically added)

*1: In the SCU settings, if the automatic addition of start code is enabled, the max. sent data amount is reduced by 1.

Up to 4096 bytes can be sent, including a start code and an end code.

*2: When sending to FP2 ET-LAN, set "Add no special header" on in the user connection settings, and set the max. sent bytes within
8192 bytes in the user specification.

Bl Content of the processing result [D]

Status Value to be set
Sending done No. of sent bytes
When an error occurred: FFFFH

B Precautions during programming

¢ In order to enable communication, settings should be made in the configuration menu of the tool software
FPWIN GRY7. In the communication mode section, select "general-purpose communication".

¢ As for execution condition of the GPSEND instruction, retain the ON condition until sending is done and
the general-purpose sending flag turns off.

¢ Check that the general-purpose communication clear to send flag is on for the targeted COM port, and
execute the GPSEND instruction.

o If the GPSEND instruction is executed for the communication port where sending is in progress, the
sending flag and the execution result are updated.

e The GPSEND instruction cannot be used in an interrupt program.

a ¢ KEY POINTS

e The case of SCU shows the case that it is used in the following combination.

- COMO port equipped in the CPU unit

- Communication cassettes attached to the CPU unit (COM.1 to COM.2 ports)

- Communication cassettes attached to the serial communication unit (COM.1 to COM.4
ports)

¢ As the communication cassette (Ethernet type) has an Ethernet-serial conversion function,
the internal interface operates with similar programs as the case of SCU. The setting
method and programming method are different from those for the CPU with built-in
ET-LAN.
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B Sample program (in the case of SCU)

¢ Check that the general-purpose communication mode is on (X8), and that general-purpose sending is not

in progress in the same port (Y8), and start up the sending program.

¢ Using the SSET instruction, convert a given message into an ASCII string. Set the no. of sent strings to the

data register DT100, and the sent message to the data register DT101.
¢ Using the UNITSEL instruction, specify the slot no. (U0) and the COM. port no. (U1).

¢ In the GPSEND instruction, specify and execute the start of the table that stores the message to be sent

(DT101) and the no. of characters in the data (DT100).
I)(8 Y8

RO R101
) For | %

R100 GPSEND execution condition

| |
| d
General-purpose General-purpose

communication communication
clear to send flag  sending flag

R100
_| |

[
R100

Clear to send flag: ON
Sending flag: OFF

Data conversion
S1: Sent data
S2: Sent data storage
DT100: No. of sent characters

— < DF y———— SSET |

“ABCDE”

| bT100 H-

DT101 to :Sentdata

S1
R100

S2

Settings for the communication
port

| 0o

{UNITSEL|

u1

S1: Slot 0 (U0)

|_..

S1

S2

S2: COM1 (U1)

SEND processing

L GPSEND. US | DT101 | DT100 |

DTO |

S: Start of sent data (DT101)
n: No. of sent characters (DT100

S n

D

D: Execution result code (DTO)

Check that sending has been
completed.

R101

Y8
— —(DF/)

B Time chart (in the case of SCU)

e Data are sent in ascending order from lower bytes of [S] in the table specified by the GPSEND instruction.

¢ During sending, the general-purpose communication sending flags (Y8, Y9, YA, YB) are turned on. They
turn off when sending is completed. (The flags do not turn off immediately after the execution of the

instruction but at the start of the second scan.)

¢ The sending result (0: normal completion; 1: abnormal completion) is stored in the general-purpose

Reset GPSEND execution
condition.

communication sending done result flags (YO, Y1, Y2, Y3).

FAnRY

General-purpose hid
communication Check that th
clear to send fla eck that the

9 " fagis ON

(X8, X9, XA, XB)
General-purpose Check that the
Communication sending ~ flag is OFF

flag (Y8, Y9, YA, YB) = Q( /—\—

Execute GPSEND

Sending done result flag
(YO, Y1,Y2,Y3)

Sending data

GPSEND instruction executable
conditions

Clear to send flag (X8, X9, XA, XB): ON
Sending flag (Y8, Y9, YA, YB): OFF

Sending flag (Y8, Y9, YA, YB):
While sending: ON, Sending done: OFF

Sending done result flag (YO, Y1, Y2,
Y3):

Normal completion: OFF

Abnormal completion: ON
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B 1/0 allocation (In the case of CPU with built-in SCU)

COM Port No.
Name Name
1 2 0
X8 X9 XA General-purpose communication Turns on when the general-purpose communication mode is set.
clear to send flag
G | L Turns on during sending by the general-purpose communication
v8 Y9 YA eneral-purpose communication GPSEND.

ding fl
sending fag Turns off when sending is completed.

Completion result of sending by general-purpose communication /
YO0 Y1 Y2 Sending done result flag master communication is notified. (Normal completion: 0;
Abnormal completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

(Note 2) If sending time is shorter than scan time, the general-purpose communication sending flags (Y8, Y9, YA, YB) are turned off

when the GPSEND instruction is executed in the subsequent scan following completion of data sending. The flags remain ON for at
least one scan time.

H 1/0 allocation (In the case of Serial Communication Unit)

COM Port No.
1 2 3 4

Name Name

General-purpose communication

X8 X9 XA | XB clear to send flag

Turns on when the general-purpose communication mode is set.

G | icati Turns on during sending by the general-purpose communication
Y8 Y9 YA | YB Seenndeirr]a -fﬁ):rpose communication GPSEND.
9 7ag Turns off when sending is completed.

Completion result of sending by general-purpose communication /
YO0 Y1 Y2 Y3 Sending done result flag master communication is notified. (Normal completion: 0; Abnormal
completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

(Note 2) If sending time is shorter than scan time, the general-purpose communication sending flags (Y8, Y9, YA, YB) are turned off
when the GPSEND instruction is executed in the subsequent scan following completion of data sending. The flags remain ON for at
least one scan time.

B Precautions during programming (in the case of SCU)

¢ Using the UNITSEL instruction immediately before the GPSEND instruction, specify a port targeted in
communication.

¢ If no end code is to be added, specify a negative value for the sent data amount of the GPSEND instruction.
Also, select "SS" for the operation unit.

¢ A start code and an end code specified by the configuration menu are automatically added to the data to
be sent. Do not include a start code or an end code in the sent data.

¢ The maximum volume of data that can be sent is 4,096 bytes. If a start code is enabled, the max. volume is
4,096 bytes including the start code and the end code.

o It is also possible to send binary data.
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B Sample program (in the case of CPU with built-in ET-LAN)

¢ Check that Connection 1 is established in the general-purpose communication mode (X80), and that
general-purpose sending is not in progress in the same port (Y80), and start up the sending program.

¢ Using the SSET instruction, convert a given message into an ASCII string. Set the no. of sent strings to the
data register DT100, and the sent message to the data register DT101.

¢ Using the UNITSEL instruction, specify the slot no. (LAN port: U100) and the connection no. (U1).

¢ In the GPSEND instruction, specify and execute the start of the table that stores the message to be sent
(DT101) and the no. of characters in the data (DT100).

RO )I(S(I) IYSO RI1 01 R100 | { GPSEND execution condition
l—( DF ) { »—~4 Clear to send flag: ON
_| ! P I/I I/I Sending flag: OFF
General-purpose General-purpose
communication ~ communication
R100 clear to send flag sending flag
—| I Data conversion
S1: Sent data
S2: Sent data storage
R100 - ~ DT100: No. of sent characters
— < DF y————{ SSET |  “ABCDE [ DT100 |+ obTi01t0 : Sent data
S1 S2
R100 Settings for the communication
| | i port
_| I [UNITSEL| U100 | U1 |+ S1: CPU LAN port (U100)
S1 S2 S2: Connection 1 (U1)
[ GPSEND. US | DT101 | DT100 | DTO |- SEND processing
: S: Start of sent data (DT101)
S n D n: No. of sent characters (DT100
D: Execution result code (DTO)
Y80 R101 Check that sending has been
—| l—( DF /) O— completed.
Reset GPSEND execution
condition.

Bl Time chart (in the case of CPU with built-in ET-LAN)
¢ Data are sent in ascending order from lower bytes of the table specified by the GPSEND instruction.

¢ During sending, the general-purpose communication sending flags that correspond to the connection (Y80
to Y8F) are turned on. Turns off when sending is completed.

¢ The sending result (0: normal completion; 1: abnormal completion) is stored in the general-purpose
communication sending done result flags (Y70 to Y7F).

-~

A
)

GPSEND instruction executable

General-purpose conditions

communication clear to

send flag (X80 - X8F) Che

ck that the

Clear to send flag (X80 - X8F): ON

flag is ON

Sending flag (Y80 - Y8F): OFF

General-purpose Check that the
flag is QEF
AN

communication sending
flag (Y80 - Y8F)

Execute GPSEND

Sending flag (Y80 - Y8F):

While sending: ON

When sending done and instruction
executed: OFF

Sending done result
flag (Y70 - Y7F)

Sending done result flag (Y70 -
Y7F):

Normal completion: OFF
Abnormal completion: ON

Sending data
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B 1/0 allocation (in the case of CPU with built-in ET-LAN)

1/0 number Name Explanation

General-purpose communication

X80 to X8F clear to send flag

Turns on when general-purpose communication is in a connected status.

Turns on during sending by the GPSEND instruction.
Turns off when the GPSEND instruction is executed in the subsequent
session, following completion of sending.

General-purpose communication

Y80 to Y8F sending flag

Completion result of sending by general-purpose communication / master
Y70 to Y7F Sending done result flag communication is notified.
(Normal completion: 0; Abnormal completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

B Precautions during programming (in the case of CPU with built-in ET-LAN)

¢ Using the UNITSEL instruction immediately before the GPSEND instruction, specify a connection targeted
in communication.

¢ No start code or an end code is added to data sent from the FP7 CPU unit. If it is necessary to send a start
code and an end code, in accordance with protocol of an external device, store them as part of the data to
be sent.

e The max. volume of data that can be sent in one session using the GPSEND instruction, from the LAN port
of the FP7 CPU unit, is 16,384 bytes.

B ¢ KEY POINTS

¢ As the communication cassette (Ethernet type) has an Ethernet-serial conversion function,
the internal interface operates with similar programs as the case of SCU. The setting
method and programming method are different from those for the CPU with built-in
ET-LAN. Refer to the section describing the case of SCU.

B Flag operations
Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

Communication is not possible in the connection specified by UNITSEL.

The communication mode in the communication port specified by UNITSEL is not "general-purpose
SR7 communication".

SR8 Data device specified by [S] exceeds the area.

(ER) Sent data amount specified by [n] is 0. The volume including a start code and an end code exceeds the
specified max. value.

The sent data amount specified by [n] exceeds the data area.

Either O or a negative value is set for [N] in the settings of sending to ET-LAN.
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GPRECV (General-Purpose Communication

Receive Instruction)
B Ladder diagram

RO
| GPRECV.US DTO DT10
i D1 D2
Bl Available operation units (®: Available)
Operation unit bit us §S UL SL SF DF
i  J o
B List of operands
Operand Explanation
Starting address of the received data storage data area
D1 (Always 16-bit device of word data, regardless of the operation unit [i])
Ending address of the received data storage data area
D2 (Always 16-bit device of word data, regardless of the operation unit [i])
Bl Available devices (®: Available)
16-bit 32-bit Integers Real Strin
o g device device g numbers g |“g_‘?‘
mo er
e TS|TE|IX | K| U | H bt
WX|WY WR(WL|WS |SD|DT|LD |UM|WI WO SF|DF| ""
CS|CE| "
DI*) | @ | ® | @ | ® L K [ ]
D2(*1) @ | @ | @ | @ ® o [ )

*1:  Always 16-bit data/device, regardless of the specification of operation unit [i].

Bl Outline of operation
¢ Read received data from an external device to the communication port of the unit.

¢ Read received data from the communication unit and the communication port set by the UNITSEL
instruction, and store the no. of received bytes in the area specified by [D1], and the received data in the
areas [D1+1] to [D2].

¢ In the case of SCU, data received from the partner are stored in 8 receive buffers for each COM port. By
executing the GPRECYV instruction, data in the receive buffer can be copied to a given operation memory.

¢ In the case of ET-LAN, data received from the partner are stored in 1 receive buffer for each connection.
By executing the GPRECYV instruction, data in the receive buffer can be copied to a given operation
memory.
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¢ No. of received data and end code

Items In the case of SCU In the case of CPU
with built-in ET-LAN

0to 4096 (with no end code)

0 to 4094, 4095 (with an end code, depending on the end settings) 0to 16384
Note that the end code is excluded from the receive buffer and the received
data amount.

No. of received data

End code identification Yes (according to the SCU communication settings (end settings)) No discrimination

Bl Storage method for received data

DT200 us — Received no. of bytes are stored.

DT201 | H32(2) | H31(1)

N\

> Received data are stored in ascending order from lower bytes.

DT202 | H34(5) 1 H33(3)

DT203 | - | H35(4)

I
DT204 | -——- i _____ If the no. of received bytes is smaller than the area specified by
_________ [ the GPRECYV instruction, the value is not overwritten.

a ¢ KEY POINTS

e The case of SCU shows the case that it is used in the following combination.

- COMO port equipped in the CPU unit

- Communication cassettes attached to the CPU unit (COM.1 to COM.2 ports)

- Communication cassettes attached to the serial communication unit (COM.1 to COM.4
ports)

e As the communication cassette (Ethernet type) has an Ethernet-serial conversion function,
the internal interface operates with similar programs as the case of SCU. The setting
method and programming method are different from those for the CPU with built-in
ET-LAN.
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B Sample program (in the case of SCU)
¢ When the reception done flag (X0) turns on, the reception program is started up by the GPRECV
instruction.
¢ Using the UNITSEL instruction, specify the slot no. (U0) and the COM. port no. (U1).
¢ In the GPRECYV instruction, specify and execute the start of the data table that stores the received
message (DT200) and the final address (DT209).

R100 GPRECYV execution condition

X0
_| l_( DF ) ( ) i Reception done flag: ON

Settings for the communication
R100 port
S1: Slot 0, built-in CPU (U0)

— | UNITSEL] U0 [ U1 sz comi un)

S1 S2 GPRECYV processing
S1: Start of received data

GPRECV . US | DT200 | DT209 |_ S2: (EDn-lc—izngr)eceived data
S1 S2 (DT209)

Bl Time chart (in the case of SCU)
e Data received from an external device are stored in the receive buffer.

¢ When the end code is received, the reception done flag (X0, X1, X2, X3) turns on. Subsequently, the
following data are stored in the buffers upon reception. Eight data can be received consecutively.

17 Start receiving
Received data 1 2 .- 5 | (%R) A | B
Reception done flag ON
X0 OFF
GPRECYV execution condition |__| ON
OFF

R100 \
Execute GPRECYV instruction

¢ When the GPRECYV instruction is executed, data are copied to the specified area, and the reception done
flags (X0, X1, X2, X3) are turned off. The reception done flags (X0, X1, X2, X3) are turned off when 1/O
refresh is executed at the start of the following scans.

Received data @ . . . @ Reception done flag (X0,X1,X2,X3):

Reception done: ON,

Reception done flag Z/ \ Z/ Received data copy done using
2 g GPRECYV instruction: OFF

(X0,X1,X2,X3)

Execute GPRECV J\
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B 1/0O allocation (in the case of CPU unit)

COM Port No. .
Name Explanation
1 2 0
General-purpose communication Turns on when receiving is completed in the general-purpose
X0 X1 X2 . L
reception done flag communication mode.

When the GPRECYV instruction is executed, and the received data
have been copied to the specified operation memory, this flag
turns on. Turns off when there are no data.

General-purpose communication

X4 X5 X6 :
reception copy done flag

H 1/0 allocation (in the case of Serial Communication Unit)

COM Port No. )
Name Explanation
1 2 3 4
General-purpose communication Turns on when receiving is completed in the general-purpose
X0 | X1 | X2 | X3 . o
reception done flag communication mode.

When the GPRECYV instruction is executed, and the received data
have been copied to the specified operation memory, this flag
turns on. Turns off when there are no data.

General-purpose communication

X4 | X5 | X6 | X7 :
reception copy done flag

B Precautions during programming (in the case of SCU)

¢ Using the UNITSEL instruction immediately before the GPRECYV instruction, specify a port targeted in
communication.

¢ When the general-purpose communication reception done flag is on for the targeted COM port, execute
GPRECV.

¢ When multiplex reception is in progress, the reception done flag remains on after the received data have
been copied using the GPRECYV instruction. Therefore, the received data cannot be copied at the start of
the reception done signal.

¢ The received data copied by the GPRECYV instruction do not include a start code or an end code.

e |t is also possible to receive binary data using the GPRECYV instruction. In this case, "time" should be used
for the end setting.

¢ The received data or the received data amount do not include the end code. (It is stripped off.)

¢ In the case of SCU, eight data can be received consecutively, because it has eight 4096-byte buffers
inside.

o If the ninth datum is received by SCU before this GPRECYV instruction is executed to take out data from
SCU's receive buffer, a buffer FULL error occurs in SCU, and the ninth datum is discarded.

o If the GPRECYV instruction is executed when the receive buffer FULL error is on, the oldest received datum
is taken out, and the receive buffer FULL error is canceled.

¢ \When no data have been received, the general-purpose communication control flag (reception done copy
flag) turns off.

¢ After data have been received, and copy to the operation memory of the CPU unit has been completed, the
general-purpose communication control flag (reception done copy flag) turns on.

¢ In the case of a direct address and an index modification address, specify the same type of device for D1
and D2. At the same time, specify D2 = D1.
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B Sample program (in the case of CPU with built-in ET-LAN)

¢ When the reception done flag (X70) of Connection 1 turns on, the reception program is started up by the
GPRECYV instruction.

¢ Using the UNITSEL instruction, specify the slot no. (LAN port: U100) and the connection no. (U1).

¢ In the GPRECYV instruction, specify and execute the start of the data table that stores the received
message (DT200) and the final address (DT209).

X70 R100 GPRECYV execution condition

_| |_( DF ) O_ Reception done flag: ON

Settings for the communication

R100 port
Bk RSB Ui T 0T 5 oo

S1 S2 GPRECYV instruction execution

S1: Start of received data
———{ GPRECV. US | DT200 | DT209 |  (DT200)
S2: End of received data
S1 S2 (DT209)

Bl Time chart (in the case of CPU with built-in ET-LAN)
e Data received from an external device are stored in the receive buffer for each connection.

¢ When data are received, the reception done flag (X70 to X7F) turns on.

¢ When the GPRECYV instruction is executed, data are copied to the specified area, and the reception done
flags (X70 to X7F) are turned off. The reception done flags (X70 to X7F) are turned off when 1/O refresh is
executed at the start of the following scans.

Receive buffer _< >_ :
Reception done flag (X70 -

Received data

X7F):

Reception done m Reception done: ON,

flag (X70 - X7F) Z S Received data copy done using
GPRECYV instruction: OFF

Execute GPRECV 4/—\

B 1/0O allocation (in the case of CPU with built-in ET-LAN)

1/0 allocation Name Name
General-purpose communication Turns on when receiving is completed in the general-purpose
X70 to X7F . o
reception done flag communication mode.

B Precautions during programming (in the case of CPU with built-in ET-LAN)

¢ Using the UNITSEL instruction immediately before the GPRECYV instruction, specify a connection targeted
in communication.

¢ \When the general-purpose communication reception done flag is on for the targeted connection, execute
GPRECV.

e The max. volume of data that can be received in one session using the GPRECYV instruction, from the LAN
port of the FP7 CPU unit, is 16,384 bytes.

o If a start code and an end code are included in the communication format of the external device, they are
stored in the operation memory as part of the received data. If necessary, insert a program for data
extraction.

¢ In the case of a direct address and an index modification address, specify the same type of device for D1
and D2. At the same time, specify D2 = D1.

g ¢ KEY POINTS

e As the communication cassette (Ethernet type) has an Ethernet-serial conversion function,
the internal interface operates with similar programs as the case of SCU. The setting
method and programming method are different from those for the CPU with built-in
ET-LAN. Refer to the section describing the case of SCU.
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B Flag operations

Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

To be set when the destination range is out of the accessible range.

SCU or ET-LAN unit does not exist in the slot specified by UNITSEL.

The communication mode in the communication port specified by UNITSEL is not "general-purpose
SR7 communication”.
;SERR?) COM port specified by UNITSEL does not exist.

Connection specified by UNITSEL is in a "reception done OFF" status, but not in a "connected" status.

Data device specified by [D1] and/or [D2] exceeds the area.

When [D1] = [D2] is specified.

When the [D1] device and the [D2] device differ.
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SEND (MEWTOCOL Master / MODBUS Master)

B Ladder diagram

RO
}—‘ }7SEND.US DT100| U2 U1 |DT400| DTO

i S n D1 D2 D3

B Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
[ [ ] [
B List of operands
Operand Explanation
S Starting address of the source data area
n Sent data amount
D1 Partner station no.
D2 Starting address of the receiver area in the partner unit
D3 Starting address of the device area in the master unit that stores the execution result code (1 word)

Bl Available word devices (®: Available)

16-bit 32-bit Integers Real Strin
device device 9 numbers 9 Index
Operand o
TS | TE modifier
WX|WY WR|WL|WS|SD|DT|LD|UM|WI WO cs | ce IX| K|U|H|SF|DF| ""
S (BN NN BN (BN o
N (BN NN BN BN L NN o
D1 o 0o o o [ BN o o o
D2(*1) | 2 | @ | @ | =2 ® | = ®
D3 o o o o [ BN ]
*1:  When the receiver is FP7, only a global device can be specified. (A local device cannot be specified.)
*2:  In the MODBUS mode, this cannot be specified as the receiver. (Word device or bit device cannot be specified.)
B Available bit devices (®: Available)
Bit device Bit specification of the word Index
Operand difi
X|Y|[R L T C P E S |IN |OT DT.b LD.b [USXIRAET
S [ BN BN N o o o
D1
D2*1 2| @@= o
D3

*1 When the receiver is FP7, only a global device can be specified.
(A local device cannot be specified.)
*2 In the case of MODBUS mode, a bit device cannot be specified.

H Outline of operation
e Commands are sent from the communication port of the unit to perform the data transmission with external
devices.

Message in accordance with the protocol is automatically formulated by PLC. The user program only has

to specify the station no. and the memory address, and execute the SEND/RECYV instruction, to carry out
reading and writing.

e Communication mode should be selected in the configuration menu of the tool software FPWIN GR?7.

¢ When the SEND instruction is executed, data are read from the device in the master unit, starting with [S],
and stored in the address starting with [D2] of the partner unit.
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¢ Depending on the type of device specified by [S] and [D2], the transfer method (register transfer / bit

transfer) varies.

¢ Sent data amount [n] is provided in words when register transfer is selected, and in the no. of words or bits

when bit transfer is selectede.

e The execution result code is stored in 1 word of area within the master unit specified by [D3].

B Setting of sent data amount [n]

Types of Communication Sent data amount n Note
sending mode
MEWTOCOL-COM 1 to 507 words
Connection setting: Setting of the MEWTOCOL
1101020 words communication type: Connect with FP2 ET-LAN
Register MEWTOCOL-DAT C ti tting: Setti f the MEWTOCOL
sendin onnection setting: Setting of the
9 1102038 words communication type: Do not connect with FP2 ET-LAN
MODBUS Command 15 (WY and WR writing) and
MODBUS 110 127 words Command 16 (DT multiple word writing) are used.
MEWTOCOL-COM Fixed to 1 bit During MEWTOCOL-COM, WCS command is used.
Bit sending MEWTOCOL-DAT Fixed to 1 bit iIzuurlsr:egzjMEWTOCOL-DAT, contact information write 52H
MODBUS 1 to 2040 Use the force multiple coils command 15.

(Note 1) Transmission methods vary by the type of device to be specified for the operands [S] and [D2]. Register transfer is selected for a

16-bit device, and bit transfer for a 1-bit device.

(Note 2) Sent data amount is provided in words when register transfer is selected, and in bits when bit transfer is selected.

B Specification of partner station no. [D1]

Communication mode When SCU is used When ET-LAN is used
MEWTOCOL-COM 0to 99
1to 64
MEWTOCOL-DAT Non-SCU-compliant
MODBUS 0to 247 110 247

(Note 1) When "0" is specified for the partner station no., global transfer is selected. At this time, there is no response message from the

partner.

(Note 2) For connection between FP7 and FP7, specify "1". Destination is determined by the IP address.

B Specification of receiver address [D2]

Communication mode Address range
MEWTOCOL-COM 0 to 9999
MEWTOCOL-DAT 0 to 65535 (H FFFF)
MODBUS 0 to 65535 (H FFFF)

Bl Execution result code [D3]

Execution result Execution result code

Normal completion 0

Communication port is being used for master communication.

1
Communication port is being used for slave communication. 2
3

No. of master communication instructions that can be used at
the same time is exceeded.

»

Sending timeout

Response reception timeout

Received data error

3-313



B Sample program (in the case of SCU)

¢ Send the command from the COM1 port of the CPU unit, and write the content, of PLC's data registers
DT100 to DT101, into the data areas DT400 to DT401 of the external device (Station No. 1).

¢ Check that the master mode is on (XC), and that sending is not in progress in the same port (YC), and start
up the SEND instruction.

¢ Using the UNITSEL instruction, specify the slot no. (U0) and the COM. port no. (U1).

¢ In the SEND instruction, specify and execute the destination's starting address (DT100) and data amount
(U2), the destination's station no. (U1) and starting address (DT400).

RO N IXCI IYC R;—QO SEND execution conditions

—| |—( DF ) | T l/} U Clear to send flag: ON
Master Master SEND Sending flag: OFF
communication ~ communication execution

R100 clear to send flag sending flag Settings for the communication
| I ort
— | [ UnTsEL [ o [ Ut 2% 0 w0
S1 S2 S2: COM1 (U1)

SEND processing

SEND.US [DT100] w2 | U1 [DT400] DTO | is: Datastorage area (DT100)
n: Sent data amount (U2)

S1 n D1 D2 D3 D1: Partner unit no. (U1)

D2: Destination address (DT400)

D3: Execution result code (DTO)

Bl Time chart (in the case of SCU)

LT

Master communication / ~7 SEND instruction executable conditions
clear to send flag Clear to send flag (XC, XD, XE, XF):
(XC, XD, XE, XF) Check that tre ON
ag is ON

Sending flag (YC, YD, YE, YF): OFF

Master communication Cheka thatothe
sending flag lag S —F\F 2/ \ :
q Sending flag (YC, YD, YE, YF):

(YC, YD, YE, YF) N ! ! -
While sending: ON; Sending done:
OFF
Execute SEND
Master communication Fe———— Sending done result flag (YO, Y1, Y2,

sending done result /V ] Y3):

flag (YO, Y1,Y2,Y3) Normal completion: OFF
Abnormal completion: ON

Sending data / \

Response reception
processing

E ¢ KEY POINTS

e The case of SCU shows the case that it is used in the following combination.

- COMO port equipped in the CPU unit

- Communication cassettes attached to the CPU unit (COM.1 to COM.2 ports)

- Communication cassettes attached to the serial communication unit (COM.1 to COM.4
ports)

o As the communication cassette (Ethernet type) has an Ethernet-serial conversion function,
the internal interface operates with similar programs as the case of SCU. The setting
method and programming method are different from those for the CPU with built-in
ET-LAN. The communication cassette (Ethernet type) does not support MODBUS.
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B 1/0 allocation (in the case of CPU with built-in SCU)

COM Port No. .
Name Explanation
1 2 0
Master communication Turns on when MEWTOCOL-COM, MEWTOCOL?7, and
XC XD XE MODBUS-RTU are set in the communication mode, and the RUN
clear to send flag .
mode is on.
Master communication Turns on during sending by the SEND and RECYV instructions.
YC YD YE ) -
sending flag Turns off when sending is completed.
Completion result of sending by general-purpose communication /
YO0 Y1 Y2 Sending done result flag master communication is notified. (Normal completion: 0; Abnormal
completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

B 1/0 allocation (in the case of Serial Communication Unit)
COM Port No.

Name Explanation
1 2 3 4

Turns on when MEWTOCOL-COM, MEWTOCOL?, and

xc | xo | xe | xg | Master communication MODBUS-RTU are set in the communication mode, and the RUN

clear to send flag

mode is on.
Master communication Turns on during sending by the SEND and RECYV instructions.
YC YD YE YF . L2
sending flag Turns off when sending is completed.

Completion result of sending by general-purpose communication /
YO0 Y1 Y2 Y3 Sending done result flag master communication is notified. (Normal completion: 0; Abnormal
completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

B Precautions during programming (in the case of SCU)

e Using the UNITSEL instruction immediately before the SEND/RECYV instruction, specify a port targeted in
communication.

e Master communication is only enabled when MEWTOCOL or MODBUS is selected. Check that the master
communication clear to send flags (XC to XF) are on for the corresponding channel, and execute the
SEND/RECYV instruction.

¢ Another SEND/RECYV instruction cannot be executed for a communication port where master
communication is in progress. Check that the master communication sending flags (YC to YF) are off, and
execute the instruction.

o A SEND/RECYV instruction cannot be executed for a port where slave communication is in progress.

o If there is no response, the master communication sending flags (YC to YF) remain ON during the time-out
period set in the CPU configuration.

¢ Up to 16 SEND/RECYV instructions can be executed simultaneously for differing COM. ports.
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B Sample program (in the case of CPU with built-in ET-LAN)

¢ Send the command from the LAN port of the CPU unit, and write the content, of PLC's data registers
DT100 to DT101, into the data areas DT400 to DT401 of the external device.

¢ Check that Connection 1 is established in the master mode (X90), and that sending is not in progress in
the same port (Y90), and start up the SEND instruction.

¢ Using the UNITSEL instruction, specify the slot no. (LAN port: U100) and the connection no. (U1).

¢ In the SEND instruction, specify and execute the destination's starting address (DT100) and data amount
(U2), the destination's station no. (U1) and starting address (DT400).

RO X90 Y90 R100 SEND execution conditions
\ | | | M) Clear to send flag: ON
_| |_( DF ) I |/I Nt Sending flag: OFF
Master Master SEND
communication  communication execution
R100 clear to send flag sending flag Settings for the communication
| I port
ml | UNITSEL [ U100 [ U1 S1: CPU LAN port (U100)
S1 S2 S2: Connection 1 (U1)
SEND processing
SEND.US |[DT100] U2 | U1 |[DT400] DTO | is: Data storage area (DT100)
n: Sent data amount (U2)
S n D1 b2 D3 D1: Partner unit no. (U1)
D2: Destination address (DT400)
D3: Execution result code (DTO)

B Time chart (in the case of CPU with built-in ET-LAN)

SEND instruction executable

Master communication o
conditions

clear to send flag

Check that Clear to send flag (X90 - X9F): ON
(X90 - X9F) ¢ Trag is ON Sending flag (Y90 - YOF): OFF
Master communication Check that the
sendingflag 129'sOFF = / A/ \ Sending flag (Y90 - YOF):
(Y90 - YOF) While sending: ON

ED instruction executed following

Execute SEND response reception processing: OFF

Master communication ,_ Sending done result flag (Y70 -
sending done result

flag (Y70 - Y7F)

/v K Y7F):
Normal completion: OFF
Abnormal completion: ON

Sending data

Response reception

processing
H 1/0 allocation (in the case of CPU with built-in ET-LAN)
1/0 number Name Explanation
X90 to X9F Master communication Turns on when master communication is in a connected status.
clear to send flag
Master communication Turns on during sending by the SEND and RECYV instructions.
Y90 to YOF sending fla Turns off when the ED instruction is executed following completion of
g flag response reception processing.
Completion result of sending by general-purpose communication /
Y70 to Y7F Sending done result flag | master communication is notified. (Normal completion: 0; Abnormal
completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.
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B Precautions during programming (in the case of CPU with built-in ET-LAN)

¢ Using the UNITSEL instruction immediately before the SEND/RECYV instruction, specify a connection no.
targeted in communication.

o Master communication is only enabled when MEWTOCOL or MODBUS is selected. Check that the master
communication clear to send flags (X90 to X9F) are on for the corresponding connection, and execute the
SEND/RECYV instruction.

¢ Another SEND/RECYV instruction cannot be executed for a connection where master communication is in
progress. Check that the master communication sending flags (Y90 to Y9F) are off, and execute the
instruction.

o A SEND/RECYV instruction cannot be executed for a connection where slave communication is in progress.
¢ Up to 16 SEND/RECYV instructions can be executed simultaneously for differing connections.

e For communication between LAN ports of FP7, specify "U1" for the partner station no. Receiver is
determined by the IP address.

B ¢ KEY POINTS

e As the communication cassette (Ethernet type) has an Ethernet-serial conversion function,
the internal interface operates with similar programs as the case of SCU. The setting
method and programming method are different from those for the CPU with built-in
ET-LAN. Refer to the section describing the case of SCU.

B Flag operations
Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

To be set when the sender range is out of the accessible range.

COM port or connection specified by UNITSEL does not exist, or communication is not possible in the
specified connection.

Data device specified by [S] is invalid, or exceeds the area.

gig Sent data amount specified by [n] is invalid.
(ER) Station no. specified by [D1] is out of the range.

Data device specified by [D2] is invalid, or exceeds the area.

Result storage device specified by [D3] is invalid.

Integer specification for [D2] is only available for the MODBUS direct address specification type, and invalid
for other types.

Specified bit devices for [S] and [D2], and/or specified16-bit device, differ.
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SEND (MODBUS Master: Function Code Specification)

B Ladder diagram

I

SEND.US(DT100| U 10 |H100A| HFF | DTO
i S n D1 D2 D3
Bl Available operation units (®: Available)
Operation unit bit us SS UL SL SF DF
i o o
H List of operands
Items Settings Setting range
i Specify the operation unit. US/SS
S Specify the start position of the sender data area. -
. 1 to 127 words
n Specify the sent data amount. 1 to 2040 bits
Specify the MODBUS command to be used, and the partner station no.
D1 Higher byte Two hexadecimal digits that indicate the MODBUS H5, H6. HE, H10
function code.
Lower byte Two hexadecimal digits that indicate the station no. HO to HF7 (0 to 247)
D2 Specify thr_e start position of the MODBUS address for the receiver data area in the HO~HFFFF (0 to 65535)
partner unit.
D3 Specify the device area in the master unit that stores the execution result code (1 )
word).

Bl Available word devices (®: Available)

16-bit 32-bit Inteqers Real Strin
device device 9 numbers g Index
Operand i
TS | TE modifier
WX |WY WR|(WL|WS|SD |DT|LD |UM|WI (WO cs | ce IX| K|U|H|SF|DF| ""
S ( N BN BN ) BN ) o
n ( N BN BN J BN ) ® O o
D1 (BN NN BN o O | BN [
D2 ( N BN BN ) BN ) ® | [ J
D3 (BN NN BN ® O o
*1:  When the receiver is FP7, only a global device can be specified. (A local device cannot be specified.)
B Available bit devices (®: Available)
Bit device Bit specification of the word Index
Operand difi
X|Y|[R|L|T]|]C|P|E|S/|IN]|OT DT.b LD.b LRDCIIEY
S (I B N o o o
D1
D2 *1
D3
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Bl Outline of operation

e The MODBUS command is sent from the communication port of the unit to perform the data transmission with external
devices.

¢ Message in accordance with the protocol is automatically formulated by PLC. The user program only has
to specify the station no. and the memory address, and execute the SEND/RECYV instruction, to carry out
reading and writing.

e« Communication mode should be selected in the configuration menu of the tool software FPWIN GR?7.
¢ Specify the MODBUS command to be used, and the partner MODBUS station no., in a Hex format in [D1].

¢ When the SEND instruction is executed, data are read from the device in the master unit, starting with [S],
and stored in the address starting with [D2] of the partner unit.

¢ Depending on the type of device specified by [S], and data amount specified by [n], the transfer method
(register transfer / bit transfer), and the type of MODBUS command that can be used, vary.

¢ Sent data amount [n] is provided in words when register transfer is selected, and in the no. of words or bits
when bit transfer is selected.

e The execution result code is stored in 1 word of area within the master unit specified by [D3].
Bl Specification of [S], [n] and [D1]

¢ Depending on the type of device specified by the operand [S], and sent data amount specified by [n], the
transfer method, and the MODBUS function code that can be used, vary.

Types of device to be Transfer Sent data Value that can be specified for higher bytes
specified for [S] method amount [n] of [D1]
H6: Preset single register (06)
16-bit d R 1 HF: Force multiple coils (15)
-bit device egister H10: P Itiol ; 1
WX, WY, WR, WL, DT, LD sending 0: reset multiple registers (16)
HF: Force multiple coils (15)
2to27 H10: Preset multiple registers (16)
1 H5: Force single coil (05)
1-bit device . . . : "
XY R,L DT, n LD, n Bit sending HF: Force multiple coils (15)
2 to 2040 HF: Force multiple coils (15)

¢ Sent data amount [n] is provided in words when register transfer is selected, and in bits when bit transfer is
selected.

¢ Operand [D1] is specified as a combination of a two-digit hexadecimal MODBUS function code and a
two-digit hexadecimal partner station no.
Example: Specify "H100A" in the case of MODBUS function code 16 (preset multiple registers) and station
No. 10.

¢ In the case of SCU, when "0" is specified for the partner station no., global transfer is selected. At this time,
there is no response message from the partner.

Bl Execution result code [D3]
Execution result Execution result code

Normal completion 0

Communication port is being used for master communication.

1
Communication port is being used for slave communication. 2
3

No. of master communication instructions that can be used at
the same time is exceeded.

Sending timeout

o | B

Response reception timeout

Received data error
(Note) Stored data amount: 1 word
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B Sample program (in the case of SCU)

¢ Send the command from the COM1 port of the CPU unit, and write the content, of PLC's data registers
DT100 to DT101, into the data areas 40001 to 40002 of the external device (Station No. 1).

¢ Check that the master mode is on (XC), and that sending is not in progress in the same port (YC), and start
up the SEND instruction.

¢ Using the UNITSEL instruction, specify the slot no. (U0) and the COM. port no. (U1).

¢ In the SEND instruction, specify and execute PLC's starting address (DT100) and data amount (U2),
MODBUS function code to be used (16 : H10), and partner station no. (H01) and starting address (HO).
See operating instructions of partner devices for their address setting.

RO IXCI IYC RK'I_QO SEND execution conditions
Clear t d flag: ON
— o | V1 O S ot
Master Master SEND .
communication  communication execution : s
R100 clear to send flag sending flag sg::mgs for the communication
— | [TUNITSEL | U0 | U1 | ist:sieto(uo)
S1 S2 S2: COM1 (U1)
SEND processing
S: Data storage area (DT100)
SEND.US |[DT100| U2 [H1001] HO [ DTO | in: Sentdata amount (U2)
D1: MODBUS code (H10) and
S n D1 D2 b3 Partner station no. (HO1)
D2: Destination address (HO)
D3: Execution result code (DTO0)

(Note 1) Operand [D1] of SEND instruction is specified by combining two hexadecimal digits of MODBUS function code with two
hexadecimal digits of partner device station no. When the MODBUS function code is 16, [D1] H10 should be specified.
(Note 2) When the partner device is FP series PLC, Operand [D2] of SEND instruction can be specified using the Device No.

Bl Time chart (in the case of SCU)

L
Master communication

N~/
clear to send flag J

(XC, XD, XE, XF) Check that the

flag is ON
Master communication Cheffk ,atotpg
sending flag agis L

(YC, YD, YE, YF)

N~/

Execute SEND

SEND instruction executable conditions
Clear to send flag (XC, XD, XE, XF):
ON

Sending flag (YC, YD, YE, YF): OFF

Sending flag (YC, YD, YE, YF):
While sending: ON; Sending done:
OFF

Master communication
sending done result
flag (YO, Y1, Y2,Y3)

Sending done result flag(YO0, Y1, Y2,
Y3):
Normal completion: OFF

Abnormal completion: ON

Sending data

Response reception

processing

¢ KEY POINTS

The case of SCU shows the case that it is used in the following combination.

- COMO port equipped in the CPU unit

- Communication cassettes attached to the CPU unit (COM.1 to COM.2 ports)

- Communication cassettes attached to the serial communication unit (COM.1 to COM.4
ports)

The communication cassette (Ethernet type) does not support MODBUS.
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H 1/0O allocation (in the case of CPU with built-in SCU)

COM Port No. .
Name Explanation
1 2 0
Master communication Turns on when MEWTOCOL-COM, MEWTOCOL7, and
XC XD XE MODBUS-RTU are set in the communication mode, and the RUN
clear to send flag :
mode is on.
Master communication Turns on during sending by the SEND and RECYV instructions.
YC YD YE ) I
sending flag Turns off when sending is completed.
Completion result of sending by general-purpose communication /
YO0 Y1 Y2 Sending done result flag master communication is notified. (Normal completion: 0; Abnormal
completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

B 1/0 allocation (in the case of Serial Communication Unit)

COM Port No.

Name Explanation
1 2 3 4

Turns on when MEWTOCOL-COM, MEWTOCOL7, and

Master communication MODBUS-RTU are set in the communication mode, and the RUN

XC XD XE Xk clear to send flag

mode is on.
Master communication Turns on during sending by the SEND and RECV instructions.
YC YD YE YF . L
sending flag Turns off when sending is completed.

Completion result of sending by general-purpose communication /
YO Y1 Y2 Y3 Sending done result flag master communication is notified. (Normal completion: 0; Abnormal
completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

B Precautions during programming (in the case of SCU)

¢ Using the UNITSEL instruction immediately before the SEND/RECYV instruction, specify a port targeted in
communication.

¢ Master communication is only enabled when MEWTOCOL or MODBUS is selected. Check that the master
communication clear to send flags (XC to XF) are on for the corresponding channel, and execute the
SEND/RECYV instruction.

¢ Another SEND/RECYV instruction cannot be executed for a communication port where master
communication is in progress. Check that the master communication sending flags (YC to YF) are off, and
execute the instruction.

¢ A SEND/RECYV instruction cannot be executed for a port where slave communication is in progress.

o If there is no response, the master communication sending flags (YC to YF) remain ON during the time-out
period set in the CPU configuration.

e Up to 16 SEND/RECYV instructions can be executed simultaneously for differing COM. ports.
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B Sample program (in the case of CPU with built-in ET-LAN)

¢ Send the MODBUS command (16) from the LAN port of the CPU unit, and write the content, of PLC's data
registers DT100 to DT101, into the data areas 40001 to 40002 of the external device (MODBUS addresses
0000H to 0001H).

¢ Check that Connection 1 is established in the master mode (X90), and that sending is not in progress in
the same port (Y90), and start up the SEND instruction.

¢ Using the UNITSEL instruction, specify the slot no. (LAN port: U100) and the connection no. (U1).

¢ In the SEND instruction, specify and execute PLC's starting address (DT100) and data amount (U2),
MODBUS command (16 = H10), and partner station no. (H01) and starting address (HO). See operating
instructions of partner devices for their address setting.

RO X90 Y90 R100 SEND execution conditions
_| ( DF ) I I l/} O Clear to senrti flag: ON
Master Master SEND Sending flag: OFF
communication  communication execution Settings for the communication
R100 clear to send flag sending flag relay port
_| I I UNITSEL | U100 | U1 l_ S1: CPU LAN port (U100)

S2: Connection 1 (U1)

S1 S2
SEND instruction execution
S: Data storage area (DT100)
SEND.US [DT100] U2 [H1001] HO [ DTO | in: Sentdataamount (U2)

D1: MODBUS command (H10)

S n D1 D2 D3 Partner unit no. (HO1)

D2: Destination address (HO)
D3: Execution result code (DTO)

B Time chart
s / (- 7 SEND instruction executable
Master communication o
clear to send flag conditions
(X90 - X9F) Check that Clear to send flag (X90 - X9F): ON
the flag is ON Sending flag (Y90 - YO9F): OFF
Master communication Check that the
sending flag 129 'S,QE‘F 2/ \ Sending flag (Y90 - Y9F):
(Y90 - YOF) ‘oo ( While sending: ON
ED instruction executed following
Execute SEND [\ response reception processing: OFF
Master communication P Sending done result flag (Y70 -
sending done result el K Y7F):
flag (Y70 - Y7F) Normal completion: OFF
Abnormal completion: ON

Sending data [\
Response reception /\
processing

Bl 1/0 allocation

1/0 number Name Explanation

Master communication clear to

X90 to X9F sond flag

Turns on when master communication is in a connected status.

Turns on during sending by the SEND and RECYV instructions.
Turns off when the ED instruction is executed following completion of
response reception processing.

Master communication

Y90 to YOF )
sending flag

Completion result of sending by general-purpose communication / master
Y70 to Y7F Sending done result flag communication is notified.
(Normal completion: 0; Abnormal completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.
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B Precautions during programming (in the case of CPU with built-in ET-LAN)

¢ Using the UNITSEL instruction immediately before the SEND/RECYV instruction, specify a connection no.
targeted in communication.

e Master communication is only enabled when MEWTOCOL or MODBUS is selected. Check that the master
communication clear to send flags (X90 to X9F) are on for the corresponding connection, and execute the
SEND/RECYV instruction.

¢ Another SEND/RECYV instruction cannot be executed for a connection where master communication is in
progress. Check that the master communication sending flags (Y90 to Y9F) are off, and execute the
instruction.

o A SEND/RECYV instruction cannot be executed for a connection where slave communication is in progress.
e Up to 16 SEND/RECYV instructions can be executed simultaneously for differing connections.
¢ In the MODBUS-TCP mode, specify the partner station no. as operand for the SEND/RECYV instruction.

B Flag operations
Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

To be set when the sender range is out of the accessible range.

COM port or connection specified by UNITSEL does not exist, or communication is not possible in the
specified connection.

Data device specified by [S] is invalid, or exceeds the area.

2?; Sent data amount specified by [n] is invalid.
(ER) MODBUS command and/or station no. specified by [D1] is invalid.

Data device specified by [D2] is invalid, or exceeds the area.

Result storage device specified by [D3] is invalid.

Integer specification for [D2] is only available for the MODBUS address direct specification type, and invalid for
other types.

Result storage device specified by [D3] is invalid.

3-323



RECV (MEWTOCOL Master / MODBUS Master)

B Ladder diagram

RO
}—‘ }*RECV.US U1 U2 |DT100| DTO
i S1 D1 D2
Bl Available operation units (®: Available)
Operation unit bit us UL SL SF DF
i o
Hl List of operands
Operand Explanation
S1 Partner station no.
S2 Device starting address of the source data area in the partner unit
n No. of received data
D1 Starting address of the receiver area in the partner unit
D2 Starting address of the device area in the master unit that stores the execution result code (1 word)
B Available word devices (®: Available)
el sl Integers ReE] String
device device numbers Index
Opeiend TS|TE[IX [K|U | H modifier
WY |WR|WL (WS |SD | DT | LD DF
CS |CE
S1 o o o o (BN J (BN o
s21) | @@ | @ | @ o o [ ]
n [ BN NN BN J (BN J ( BN o
D1 o e o o o o [
D2 o e o o o o [
*1:  When the sender is FP7, only a global device can be specified. (A local device cannot be specified.)
Bl Available bit devices (®: Available)
Bit device Bit specification of the word Index
Operand o
X|Y|[R|L|[T|[cCc]|P OT| DTb LD.b modifier
S1
S2 *1 ®| 6 06 - *3 *3 [
n
D1 o 06|00 L [ [ ]
D2

*1 When the sender is FP7, only a global device can be specified. (A local device cannot be specified.)

*2 In the case of MODBUS mode, a bit device cannot be specified.

*3 In the case of MEWTOCOL-COM mode or MODBUS mode, a bit device cannot be specified.
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Bl Outline of operation

e Commands are sent from the communication port of the unit to perform the data transmission with external

devices.

¢ Message in accordance with the protocol is automatically formulated by PLC. The user program only has
to specify the station no. and the memory address, and execute the SEND/RECYV instruction, to carry out

reading and writing.

e« Communication mode should be selected in the configuration menu of the tool software FPWIN GR?7.

*When the RECYV instruction is executed, data are read from the address starting with [S2] in the partner
station no. [S1], and stored in the area starting with [D1] in the master unit.

¢ Depending on the type of device specified by [S2] and [D1], the transfer method (register transfer / bit

transfer) varies.

¢ Sent data amount [n] is provided in words when register transfer is selected, and in the no. of words or bits

when bit transfer is selected.

e The execution result code is stored in 1 word of area within the master unit specified by [D2].

B Specification of partner station no. [S1]

MEWTOCOL-DAT (Note)

Communication mode When SCU is used When ET-LAN is used
MEWTOCOL-COM 110 99 1to 64
(Note)

Non-SCU-compliant

MODBUS

1to 247 1to 247

(Note) For connection between FP7 and FP7, specify "1". Destina

Bl Specification of starting address [S2] of the sender data area

tion is determined by the IP address.

Communication mode

Address range

MEWTOCOL-COM

0 to 9999

MEWTOCOL-DAT

0 to 65535 (H FFFF)

MODBUS

0 to 65535 (H FFFF)

B Specification of received data amount [n

Types of | Communication | Types of
sending | mode communication port

Setting range

MEWTOCOL-CO

M 1 to 509 words

RCC command and RD command are used.

1 to 1020 words
Register MEWTOCOL-DAT

Connection setting: Setting of the MEWTOCOL communication
type
Connect with FP2 ET-LAN

sending Connection setting: Setting of the MEWTOCOL communication
*1 1 to 2038 words type
Do not connect with FP2 ET-LAN
For reading WY and WR, use Command 1. For reading WX, use
Command 2.
MODBUS 110 127 words For reading DT, use Command 3.
For reading WL and LD, use Command 4.
Bi '\M"EWTOCOL'CO Fixed to 1 bit During MEWTOCOL-COM, RCS command is used.
f;”d'”g MEWTOCOL-DAT | Fixed to 1 bit During MEWTOCOL-DAT, read contact information 53H is used.

MODBUS 1 to 2040 bits

Command 1 is used for reading Y and R. Command 2 is used for X.

*1 When 16-bit devices are specified for sender [S] and receiver [D2].
*2 When bit devices are specified for sender [S] and receiver [D2].
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Hl Execution result code [D2]

Execution result Execution result code
Normal completion 0
Communication port is being used for master communication. 1
Communication port is being used for slave communication. 2
No. of master communication instructions that can be used at the same time is exceeded. 3
Sending timeout 4
Response reception timeout 5
Received data error 6

B Sample program (in the case of SCU)

¢ Send the command from the COM1 port of the CPU unit, read data from the data areas DT400 to DT401 of
the external device (Station No. 1), and write the data into the data registers DT100 to DT101 of the PLC.

¢ Check that the master mode is on (XC), and that sending is not in progress in the same port (YC), and start

up the SEND instruction.

¢ Using the UNITSEL instruction, specify the slot no. (U0) and the COM. port no. (U1).

¢ In the RECYV instruction, specify and execute the partner station no. (U1), starting address (DT400), data

amount (U2), and PLC's starting address to store the data (DT100).

RO IXCI IYC R}QO
— F—(DF) 1T /1 )
Master Master RECV
communication  communication execution
R100 clear to send flag sending flag
— | FT'UNITSEL [ wo [ ut |+
S1 S2

RECV.US | u1 [pT400] U2 [DT100] DTO |
s1 s2 n D1 D2

RECV execution start conditions
Clear to send flag: ON
Sending flag: OFF

Settings for the
communication port
S1: Slot 0
S2:COM1

RECV processing

S1: Partner unit no. (U1)

S2: Data address (DT400)

n: Data amount (U2)

D1: Data storage area (DT100)
D2: Execution result code (DTO)
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Bl Time chart (in the case of SCU)

L\

Master communication / hid SEND instruction executable conditions
clear to send flag Clear to send flag (XC, XD, XE, XF):
(XC, XD, XE, XF) Check that the ON
flagis ON Sending flag (YC, YD, YE, YF): OFF
Master communication Chefg( i:gpg /—\— ending flag ( )
sending flag 9= Pl Sending flag (YC, YD, YE, YF):
(YC, YD, YE, YF) hid ( While sending: ON; Sending done:
OFF
Execute SEND / \
Master communication R Sending done result flag(YO0, Y1, Y2,
sending done result /v I} Y3):
flag (YO, Y1, Y2,Y3) Normal completion: OFF
Abnormal completion: ON

Sending data / \
Response reception
processing / \

n ¢ KEY POINTS

e The case of SCU shows the case that it is used in the following combination.

- COMO port equipped in the CPU unit

- Communication cassettes attached to the CPU unit (COM.1 to COM.2 ports)

- Communication cassettes attached to the serial communication unit (COM.1 to COM.4
ports)

e As the communication cassette (Ethernet type) has an Ethernet-serial conversion function,
the internal interface operates with similar programs as the case of SCU. The setting
method and programming method are different from those for the CPU with built-in
ET-LAN. The communication cassette (Ethernet type) does not support MODBUS.

B 1/0 allocation (in the case of CPU with built-in SCU)

COM Port No. .
Name Explanation
1 2 0
Master communication Turns on when MEWTOCOL-COM, MEWTOCOL?, and
XC XD XE MODBUS-RTU are set in the communication mode, and the RUN
clear to send flag .
mode is on.
Master communication Turns on during sending by the SEND and RECYV instructions.
YC YD YE ) -
sending flag Turns off when sending is completed.
Completion result of sending by general-purpose communication /
YO Y1 Y2 Sending done result flag master communication is notified.
(Normal completion: 0; Abnormal completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

H 1/0O allocation (in the case of Serial Communication Unit)

COM Port No.

Name Explanation
1 2 3 4
Master communication Turns on when MEWTOCOL-COM, MEWTOCOL?7, and MODBUS-RTU
XC XD XE XF . o .
clear to send flag are set in the communication mode, and the RUN mode is on.
Master communication Turns on during sending by the SEND and RECYV instructions.
YC YD YE YF ) -
sending flag Turns off when sending is completed.
Completion result of sending by general-purpose communication /
YO0 Y1 Y2 Y3 Sending done result flag master communication is notified.
(Normal completion: 0; Abnormal completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.
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B Precautions during programming (in the case of SCU)

¢ Using the UNITSEL instruction immediately before the SEND/RECYV instruction, specify a port targeted in
communication.

e Master communication is only enabled when MEWTOCOL or MODBUS is selected. Check that the master
communication clear to send flags (XC to XF) are on for the corresponding channel, and execute the
SEND/RECYV instruction.

¢ Another SEND/RECYV instruction cannot be executed for a communication port where master
communication is in progress. Check that the master communication sending flags (YC to YF) are off, and
execute the instruction.

o A SEND/RECYV instruction cannot be executed for a port where slave communication is in progress.

o If there is no response, the master communication sending flags (YC to YF) remain ON during the time-out
period set in the CPU configuration.

¢ Up to 16 SEND/RECYV instructions can be executed simultaneously for differing COM. ports.
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B Sample program (in the case of CPU with built-in ET-LAN)

¢ Send the command from the LAN port of the CPU unit, read data from the data areas DT400 to DT401 of
the external device, and write into PLC's data registers DT100 to DT101.

¢ Check that Connection 1 is established in the master mode (X90), and that sending is not in progress in
the same port (Y90), and start up the SEND instruction.

e Using the UNITSEL instruction, specify the slot no. (LAN port: U100) and the connection no. (U1).

¢ In the RECYV instruction, specify and execute the partner station no. (U1), starting address (DT400), data
amount (U2), and PLC's starting address to store the data (DT100).

RO X90 Y90 R100 RECV execution start conditions
( \ | | | M) Clear to send flag: ON H
— DF ) 1 /] U Sending flag: OFF
Master Master RECV
communication communication execution - e
R100 clear to send flag sending flag Settings for the communication
| I port
— | | UNITSEL | U100 | U1 [ ist cpuLan port wi00)
S1 S2 S2: Connection 1 (U1)
RECV processing

RECV.US | u1 [DT400] U2 [DT100] DTO | is1: Partner station no. (U1)

S1

S2: Data address (DT400)
n: Data amount (U2)
D1: Data storage area (DT100)

S2 n D1 D2

D2: Execution result code (DTO0)

B Time chart (in the case of CPU with built-in ET-LAN)

-~

! Y
. . \ -’
Master communication /

clear to send flag

Check that the
(X90 - X9F) flag is ON

Master communication Check that the
sending flag ~ Magis OFF
(Y90 - YOF)

Execute RECV / \

RECYV instruction executable
conditions

Clear to send flag (X90 - X9F): ON
Sending flag (Y90 - YO9F): OFF

Sending flag (Y90 - Y9F):

While sending: OFF

ED instruction executed following
response reception processing: OFF

Master communication
sending done result

Sending done result flag (Y70 -
/ Y7F):
pad' Normal completion: OFF

flag (Y70 - Y7F)

Sending data

Abnormal completion: ON

Response reception
processing

B 1/0 allocation (in the case of CPU with built-in ET-LAN)

1/0 number Name Explanation
X90 to X9F Master communication Turns on when master communication is in a connected status.
clear to send flag
Master communication Turns on during sending by the SEND and RECYV instructions.
Y90 to YOF sending fla Turns off when the ED instruction is executed following completion
g flag of response reception processing.
Completion result of sending by general-purpose communication /
Y70to Y7F Sending done result flag | master communication is notified. (Normal completion: 0; Abnormal
completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

3-329



B Precautions during programming (in the case of CPU with built-in ET-LAN)

¢ Using the UNITSEL instruction immediately before the SEND/RECYV instruction, specify a connection no.
targeted in communication.

e Master communication is only enabled when MEWTOCOL or MODBUS is selected. Check that the master
communication clear to send flags (X90 to X9F) are on for the corresponding connection, and execute the
SEND/RECYV instruction.

¢ Another SEND/RECYV instruction cannot be executed for a connection where master communication is in
progress. Check that the master communication sending flags (Y90 to Y9F) are off, and execute the
instruction.

o A SEND/RECYV instruction cannot be executed for a connection where slave communication is in progress.
o Up to 16 SEND/RECYV instructions can be executed simultaneously for differing connections.

¢ For communication between LAN ports of FP7, specify "U1" for the partner station no. Receiver is
determined by the IP address.

R ¢ KEY POINTS

e As the communication cassette (Ethernet type) has an Ethernet-serial conversion function,
the internal interface operates with similar programs as the case of SCU. The setting
method and programming method are different from those for the CPU with built-in
ET-LAN. Refer to the section describing the case of SCU.

B Flag operations
Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

To be set when the destination range is out of the accessible range.

COM port or connection specified by UNITSEL does not exist, or communication is not possible in the
specified connection.

Partner station no. specified by [S1] is out of the range.

:2; Partner unit sender data device specified by [S2] is invalid.
(ER) Sent data amount specified by [n] is invalid.

Data device of the receiver data area in the master unit specified by [D1] is invalid, or exceeds the area.

Result storage device specified by [D2] is invalid.
Specified bit devices for [S2] and [D1], and/or specified16-bit device, differ.

Integer specification for [S2] is only available for the MODBUS address direct specification type, and invalid for
other types.
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RECV (MODBUS Master: Function Code Specification)

B Ladder diagram

RO
}—{ }7RECV.US H30F | HFE | U 10 |DT100| DT 0

i S1 S2 n D1 D2

Bl Available operation units (®: Available)

Operation unit bit us SS UL SL SF DF
i [ [
B List of operands
Items Settings Setting range
i Specify the operation unit. US/SS
Specify the MODBUS function code to be used, and the partner station no.
S1 Higher byte Two hexadecimal digits that indicate the MODBUS function code. H1to H4 (1 to 4)
Lower byte Two hexadecimal digits that indicate the station no. H1 to HF7 (1 to 247)
S2 Specify the sender MODBUS address of the partner unit. HO to HFFFF (0 to 65535)
. 1 to 127 words
n Specify the sent data amount. 1 to 2040 bits
D1 Specify the device starting address of the receiver data area in the master unit. -
D2 Specify the device area in the master unit that stores the execution result code (1 word).

B Available word devices (®: Available)

16-bit 32-bit Inteqers Real Strin
device device 9 numbers 9 Index
Operand TS[TE[IX | K [U[H modifier
WX |WY |WR|WL WS |SD DT |LD [UM| WI WO cs | ce SF|DF| ""
S1 o o o o o o e o [
S2 (BN NN BN J ( BN J ® |+ o
n [ BN NN AN J ( BN J (BN [
D1 o e o o [ BN J o
D2 o O o o [ BN J [ ]
*1:  Only in the case of "direct address specification" (main instruction) in the MODBUS mode, an integer can be specified for the sender
address.

B Available bit devices (®: Available)

. . Bit specification of the
Operand Bit device word device Index modifier
XY | R]|L T|C P|E | S |IN|OT DT.b LD.b
S1
S2 (N N NN [ o o
n
D1 o o6 0 o o [ ®
D2
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Bl Outline of operation

e The MODBUS command is sent from the communication port of the unit to perform the data transmission
with external devices.

¢ Message in accordance with the protocol is automatically formulated by PLC. The user program only has
to specify the station no. and the memory address, and execute the SEND/RECYV instruction, to carry out
reading and writing.

¢ Specify the MODBUS command, and the partner MODBUS address, in a Hex format in [S1].

¢ When the RECV instruction is executed, data are read from the address starting with [S2] in the partner
unit, and stored in the area starting with [D1] in the master unit.

¢ Depending on the type of device specified by [D1], the transfer method (register transfer / bit transfer), and
the MODBUS that can be used, vary.

¢ Sent data amount [n] is provided in words when register transfer is selected, and in the no. of words or bits
when bit transfer is selected.

e The execution result code is stored in 1 word of area within the master unit specified by [D2].

B Specification of [S1] and [n]
¢ Operand [S1] is specified as a combination of a two-digit hexadecimal MODBUS function code and a
two-digit hexadecimal partner station no.
Example: Specify "HO30F" in the case of MODBUS function code 03 (read holding registers) and station
no.. 15.

¢ Depending on the type of device specified by the operand [D1], the transfer method, and the MODBUS
function code that can be used, vary.

Device to be specified for [D1] | Transfer method Value that can be specified for higher bytes of [S1]
H1: Read coil status (01)
16-bit device H2: Read input status (02)

Register sending

WX, WY, WR, WL, DT, LD H3: Read holding registers (03)

H4: Read input registers (04)

1-bit device Bit sendin H1: Read coil status (01)
X,Y,R,L,DT,n,LD,n 9 H2: Read input status (02)

¢ Sent data amount is provided in words when register transfer is selected, and in bits when bit transfer is
selected.

Hl Execution result code [D2]
Execution result Execution result code

Normal completion 0

Communication port is being used for master communication.

1
Communication port is being used for slave communication. 2
3

No. of master communication instructions that can be used at
the same time is exceeded.

Sending timeout 4
Response reception timeout 5
Received data error 6

(Note 1) Operand [S1] of the RECV instruction is specified as a combination of a two-digit hexadecimal MODBUS function code and a
two-digit hexadecimal partner station no.
(Note 2) If the partner device is an FP series PLC, Operand [S2] of the RECV instruction can be specified with the device no.
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B Sample program (in the case of SCU)

¢ Send the command from the COM1 port of the CPU unit, read data from the data areas 400001 to 400002 of the
external device (station no. 1), and write the data into the data registers DT100 to DT101 of the PLC.

¢ Check that the master mode is on (XC), and that sending is not in progress in the same port (YC), and start

up the SEND instruction.

¢ Using the UNITSEL instruction, specify the slot no. (U0) and the COM. port no. (U1).

¢ In the RECYV instruction, specify and execute the partner station no. (U1), MODBUS command to be used
and partner station no. (H0301), starting address (40001), data amount (U2), and PLC's starting address to
store the data (DT100). See operating instructions of partner devices for their address setting.

RO XC YC R100 RECYV execution start conditions
_| : DF ) | | l/] M Clear_to send flag: ON
4 I I N4 Sending flag: OFF
Master Master RECV
communication  communication execution Settings for the
R100 clear to send flag sending flag communication port
ml [ UNTSEL [ U0 [ ut | ZEgn)
S1 S2
RECYV processing
S1: MODBUS code (H03) and
partner station no. (HO1)
RECV.US | H0301 | HO | U2 | DT100 | DTO |_ S2: Partner station address (HO)
S1 S2 n D1 D2 (HO: Respond to 400001)
n: Data amount (U2)
D1: Data storage area (DT100)
D2: Execution result code (DTO0)

(Note 1) Operand [S1] of the RECV instruction is specified as a combination of a two-digit hexadecimal MODBUS function code and a

two-digit hexadecimal partner station no.

(Note 2) If the partner device is an FP series PLC, Operand [S2] of the RECV instruction can be specified with the device no.

Bl Time chart (in the case of SCU)

L
Master communication

~/
clear to send flag —/

(XC, XD, XE, XF) Check that the
flag is ON

Master communication Cheffk _agpg
sending flag ag 's, =

(YC, YD, YE, YF)

N~/

Execute SEND

SEND instruction executable conditions
Clear to send flag (XC, XD, XE, XF):
ON

Sending flag (YC, YD, YE, YF): OFF

Sending flag (YC, YD, YE, YF):
While sending: ON; Sending done:
OFF

Master communication
sending done result
flag (YO, Y1, Y2,Y3)

Sending done result flag(YO0, Y1, Y2,
Y3):

Sending data

Normal completion: OFF
Abnormal completion: ON

Response reception

¢ KEY POINTS

processing

e The case of SCU shows the case that it is used in the following combination.
e - COMO port equipped in the CPU unit

- Communication cassettes attached to the CPU unit (COM.1 to COM.2 ports)
- Communication cassettes attached to the serial communication unit (COM.1 to COM.4

ports)

e The communication cassette (Ethernet type) does not support MODBUS.
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B 1/0O allocation (in the case of CPU with built-in SCU)

COM Port No. .
Name Explanation
1 2 0
Master communication Turns on when MEWTOCOL-COM, MEWTOCOL7, and MODBUS-RTU
XC XD XE ) o .
clear to send flag are set in the communication mode, and the RUN mode is on.
Master communication Turns on during sending by the SEND and RECYV instructions. Turns off
YC YD YE ) S
sending flag when sending is completed.
Completion result of sending by general-purpose communication /
YO Y1 Y2 Sending done result flag | master communication is notified. (Normal completion: 0; Abnormal
completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

Hl 1/0 allocation (in the case of Serial Communication Unit)

COM Port No. .
Name Explanation
1 2 3 4
Master communication Turns on when MEWTOCOL-COM, MEWTOCOL7, and MODBUS-RTU
XC XD XE XF ) o .
clear to send flag are set in the communication mode, and the RUN mode is on.
Master communication Turns on during sending by the SEND and RECV instructions. Turns off
YC YD YE YF ) o
sending flag when sending is completed.
Completion result of sending by general-purpose communication / master
YO0 Y1 Y2 Y3 Sending done result flag | communication is notified. (Normal completion: 0; Abnormal completion:
1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.

B Precautions during programming (in the case of SCU)
¢ Using the UNITSEL instruction immediately before the SEND/RECYV instruction, specify a port targeted in

communication.

e Master communication is only enabled when MEWTOCOL or MODBUS is selected. Check that the master
communication clear to send flags (XC to XF) are on for the corresponding channel, and execute the
SEND/RECYV instruction.

¢ Another SEND/RECYV instruction cannot be executed for a communication port where master
communication is in progress. Check that the master communication sending flags (YC to YF) are off, and

execute the instruction.

¢ A SEND/RECYV instruction cannot be executed for a port where slave communication is in progress. If
there is no response, the master communication sending flags (YC to YF) remain ON during the time-out
period set in the CPU configuration.

o Up to 16 SEND/RECYV instructions can be executed simultaneously for differing COM. ports.
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B Sample program (in the case of CPU with built-in ET-LAN)

¢ Send MODBUS commands (03) from the LAN port of the CPU unit, read data from the data area of an
external device 40001 to 40002 (MODBUS address 0000H to 0001H), and write the content into PLC's

data register DT100 to DT101.

¢ Check that Connection 1 is established in the master mode (X90), and that sending is not in progress in
the same port (Y90), and start up the SEND instruction.

¢ Using the UNITSEL instruction, specify the slot no. (LAN port: U100) and the connection no. (U1).

¢ In the RECYV instruction, specify and execute the type of MODBUS command and partner station no.
(H0301), starting address (HO), data amount (U2), and PLC's starting address to store the data (DT100).
See operating instructions of partner devices for their address setting.

RO )I(g? IY90 R/‘l_QO RECV execution start conditions
( DF ) Clear to send flag: ON
— " Master Mast'él REéV Sending flag: OFF
communication ~ communication execution -
R100 clear to send flag sending flag Settings for the
| | communication port
=N | UNITSEL | w100 | U1 | is1:CcPULAN port (U100)
S1 S2 S2: Connection 1 (U1)

RECYV instruction execution

RECV.US | H301 |

HO | u2 | DT100 | DTO |_ S1: MODBUS command (H03)

S1

Partner station no. (HO01)
S2 n D1 D2 S2: Data address (HO0)

n: Data amount (U2)

D1: Data storage area (DT100)
D2: Execution result code (DTO)

B Time chart (in the case of CPU with built-in ET-LAN)

-~

i "
. . ‘v
Master communication /

clear to send flag
(Xgo _ XQF) Check that the

RECYV instruction executable
conditions

Clear to send flag (X90 - X9F): ON
Sending flag (Y90 - YO9F): OFF

Sending flag (Y90 - Y9F):

flag is ON
Master communication Check that the
sending flag "9 'S,QE‘F

(Y90 - YOF)

Execute RECV / \

While sending: OFF
ED instruction executed following
response reception processing: OFF

Master communication
sending done result

Sending done result flag (Y70 -
/ Y7F):
padY Normal completion: OFF

flag (Y70 - Y7F)

Sending data

Abnormal completion: ON

Response reception
processing

B 1/O allocation (in the case of CPU with built-in ET-LAN)

1/0 number Name

Explanation

Master communication

X90 to X9F clear to send flag

Turns on when master communication is in a connected status.

Y90 to YOF Master communication

Turns on during sending by the SEND and RECYV instructions.
Turns off when the ED instruction is executed following completion

sending flag ) .
of response reception processing.
Completion result of sending by general-purpose communication /
Y70 to Y7F Sending done result flag | master communication is notified.

(Normal completion: 0; Abnormal completion: 1)

(Note 1) Each contact is used for reading the operation status. Avoid writing by a user program.
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B Precautions during programming (in the case of CPU with built-in ET-LAN)

¢ Using the UNITSEL instruction immediately before the SEND/RECYV instruction, specify a connection no.
targeted in communication.

e Master communication is only enabled when MEWTOCOL or MODBUS is selected. Check that the master
communication clear to send flags (X90 to X9F) are on for the corresponding connection, and execute the
SEND/RECYV instruction.

¢ Another SEND/RECYV instruction cannot be executed for a connection where master communication is in
progress. Check that the master communication sending flags (Y90 to Y9F) are off, and execute the
instruction.

o A SEND/RECYV instruction cannot be executed for a connection where slave communication is in progress.
o Up to 16 SEND/RECYV instructions can be executed simultaneously for differing connections.
¢ In the MODBUS-TCP mode, specify the partner station no. as operand for the SEND/RECYV instruction.

B Flag operations
Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

To be set when the destination range is out of the accessible range.

COM port or connection specified by UNITSEL does not exist, or communication is not possible in the
specified connection.

SR7 Partner station no. specified by [S1] is out of the range.
SR8 Partner unit sender data device specified by [S2] is invalid.
(ER)

Sent data amount specified by [n] is invalid.

Data device of the receiver data area in the master unit specified by [D1] is invalid, or exceeds the area.

Result storage device specified by [D2] is invalid.

Integer specification for [S2] is only available for the MODBUS address direct specification type, and invalid for
other types.
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PMSET (Change of SCU Parameters)

B Ladder diagram

RO
|

B List of operands

PMSET

DTO

u12

DT100

Operand Explanation
S Start of the area that stores data to be set as communication parameters
n Specified no. of words (setting range: 1 to 12)
D Starting address of the device area in the master unit that stores the processing result (1 word)

Bl Available devices (@: Available)

16-bit 32-bit Integers Real [String| Index
device device numbers modifier
Operand
WX|WY |WR| WL (WS|SD DT |LD |[UM|WI WO|TS|TE|IX| K| U |H |SF|DF| ""
CS |CE

] (BN NN BN | BN o

n (AN NN BN ( BN J o o

D (BN NN BN | BN o

Bl Outline of operation

e« Communication parameters of the COM port of the unit is changed with a user program.

e Describe UNITSEL instruction immediately before the PMGET instruction, and specify the slot and COM
port numbers of the unit the parameters of which are changed.

e Set communication parameters to be changed within [n] words from the area starting with [S], and execute
the PMSET instruction, to issue the setting change request to the unit.

¢ While the requested change is being processed, Bit 15 of the processing result storage area [D] turns on.
When the process is completed, it turns off.

e The processing result is stored in the area specified by [D]. If there is any abnormality, Bit 14 of [D] turns on.
The error code is stored in lower bytes of [D].

¢ By reading setting parameters using the PMGET instruction, and setting parameters to be changed using
the PMSET instruction, the settings can be simplified.
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B Parameter settings

Operand Parameter Range Settings
uo uo: MEWTOCOL-COM
U1 u1: MEWTOCOL7-COM
[S] Communication mode u2 U2: MODBUS-RTU
us U8:  General-purpose communication
U9 U9:  PLC link (only station no. can be changed)

Station no. U1 to U999
MEWTOCOL-COM: U1 to U99
[S+1] Station no. setting U1 to 999 MEWTOCOL7-COM: U1 to U999
MODBUS-RTU: U1 to U247

PLC link: U1 to U16 (Default: 0)

U0: 300, U1: 600, U2: 1200, U3: 2400, U4: 4800,

[S+2] Baud rate setting U0 to 10 U5: 9600, U6: 19200, U7: 38400, U8: 57600.,
U9: 115200, U10: 230400 bps
[S+3] Data length setting uo, U1 UO0: 7-bit length, U1: 8-bit length
[S+4] Parity setting UOto 2 UO: No parity; U1: Odd parity; U2: Even parity
[S+5] Stop bit length setting uo, U1 U0: 1-bit; U1: 2-bit
[S+6] RS/CS enabled or disabled | ;5 4 UO: Disabled: U1: Enabled
(Note 1)
[S+7] Send Waiting U0 to 10000 U0: Immediate effective time = Un x 0.01ms (0 to 100 ms)
[S+8] Start code STX uo, U1 UO: Disabled; U1: Enabled
[S+9] Terminator setting UOto 3 U0: cR; U1: cR+Lf; U2: Time; U3: ETX
U0: 32 bits
[S+10] Terminator judgment time U0 to 10000 Effective time = Un x 0.01 ms (Only enabled when the end

setting is "Time".)

UO: Modem is not initialized.

[S+11] Modem initialization UOto 2 U1: Initialization is executed only in the first session. (Note 2)
U2: Re-execute modem initialization during setting.

(Note 1) RS/CS can be selected only when a 1-channel, 5-wire switch cassette is used for RS232C.

(Note 2) The modem is initialized during setting (when the power is on, PMSET instruction is executed, and the RUN mode is turned on).
Initialization is executed only in the first session. (Excluding when the power supply is turned off and then on again)

Bl Content of the processing result [D]
e Execution results are stored in the area of one word.
e The execution result code in the lower byte is valid when the process in-progress flag of bit 15 is zero.
bit no.15 8

7 0
L1 lofofofofofof T [ [T []T]
| |

Process in-progress flag Execution result code

Normal completion

Invalid communication port specified by UNITSEL
Setting error

Mode change error

Communication port occupied

0: Normal completion Change request parameter inconsistency

1: Abnormal completion (At the start/end of the setting process, parameters
specified by operands are inconsistent)

0: Normal completion
1: Abnormal completion

Execution result flag

abrwN-~0
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B Program example

¢ Setting 12 words of communication parameters in COM1 port of CPU with built-in SCU, which are stored in
the area starting with Data Register DTO.

RO R1
( DF ) \SET >—
R1
UNITSEL| UO U1l H
[ S1 S2
PMSET DTO u12 DT100
i S n D
R1 DT100.F R1
I I I I ( DF /) < RST>
DTO uo Communication mode
DT1 Ui Unit no. setting
DT2 us Baud rate setting
DT3 U1 Data length setting
DT4 U1 Parity setting
DT5 uo Stop bit length setting
DT6 uo RS/CS valid or invalid
DT7 uo Send waiting time
DT8 uo Header STX
DT9 Uo Terminator setting
DT10 uo Terminator judgment time
DT11 uo Modem initialization
Higher byte Lower byte
DT100 [ HO | HO | Processing result ('0'for normal completion)

B Precautions during programming
e Checking of the processing result should be carried out when Bit 15 (process in-progress flag) of the area
specified by [D] is switched from 1 to 0.

o If parameter change is carried out for a COM port where sending/receiving is in progress, the
sending/receiving process is canceled and parameters are changed. At this time, received data are lost.
The sending process is suspended.

B Flag operations

Name Explanation
To be set in the case of out-of-range in indirect access (index modification).
SR7 To be set when the COM port specified by UNITSEL does not exist.
SR8 To be set when the setting parameter device specified by [S] is invalid.
(ER) To be set when the no. of words specified by [n] is out of the available range.

To be set when the device specification for processing result specified by [D] is invalid.
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PMGET (Obtainment of SCU Parameters)

B Ladder diagram

RO
| PMGET uo DTO
i S D
B List of operands
Operand Explanation
S Types of data to be obtained: 0: Communication parameters; 1: COM port operation status monitor
D Starting address of the area to store the obtained communication parameters (monitoring information)
B Available devices (®: Available)
16-bit 32-bit Integers Real Strin
device device g numbers 9 Index
Operand TS|TE|IX K| U | H modifier
WX |WY |WR|WL (WS |SD |DT (LD |[UM| WI (WO csl|ce SF|DF| ""
S o o o o L BN [ o
D o o o o L BN o

Bl Outline of operation

¢ Read the parameters of the COM port of the unit.

e Describe UNITSEL instruction immediately before the PMGET instruction, and specify the slot and COM
port numbers of the unit the parameters of which are obtained.

¢ If the content of [S] is "0", communication parameters are obtained, and stored in the 26-word area starting
with [D].

o If the content of [S] is "1", communication monitoring area status is obtained, and stored in the 7-word area
starting with [D].
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H Obtainment of SCU communication parameters

Operand | Parameter Range Settings
uo uo: MEWTOCOL-COM
U1 U1: MEWTOCOL7-COM
[D] Communication mode U2 U2: MODBUS-RTU
us U8: General-purpose communication
u9 U9: PLC link
Station no. U1 to U999
MEWTOCOL-COM: U1 to U99
[D+1] Station no. setting U1 to 999 MEWTOCOL7-COM: U1 to U999
MODBUS-RTU: U1 to U247
PLC link: U1 to U16 (Default: 0)
U0: 300, U1: 600, U2: 1200, U3: 2400, U4: 4800,
[D+2] Baud rate setting U0 to 10 U5: 9600, U6: 19200, U7: 38400, U8: 57600., U9: 115200,
U10: 230400 bps
[D+3] Data length setting uo, U1 UO0: 7-bit length, U1: 8-bit length
[D+4] Parity setting U0 to U2 UO0: No parity; U1: Odd parity; U2: Even parity
[D+5] Stop bit length setting uo, U1 U0: 1-bit; U1: 2-bit
RS/CS enabled or disabled . Al
[D+6] (Note 1) Note 1) uo, U1 UO0: Disabled; U1: Enabled
[D+7] Send Waiting U0 to 10000 U0: Immediate effective time = Un x 0.01ms (0 to 100 ms)
[D+8] Start code STX uo, U1 UO: Disabled; U1: Enabled
[D+9] End setting U0 to U3 U0: cR; U1: cR + Lf; U2: Time; U3: ETX
U0: 32 bits (Note 3)
[D+10] End judgment time U0 to 10000 Effective time = Un x 0.01 ms (Only enabled when the end setting is
"Time".)
UO: Modem is not initialized.
[D+11] Modem initialization U0 to U2 U1: Initialization is executed only in the first session. (Note 2)
U2: Re-execute modem initialization during setting.
[D+12] Reserved area uo Reserved area
[D+13] Reserved area uo Reserved area
[D+14] Linked area block no. uo, U1 Block no. of the link relay / link register area
[D+15] ?60 link WO max. station U2 to 16 Values out of the range are handled as "16".
. Specify the range of link relays used for communication (relative
[D+16] Link relay range U0to 64 values within the specified block)
. . Specify the range of link registers used for communication (relative
[D+17] Link register range U0to 128 values within the specified block)
. . Link relay sending start no. (specification by no. of words, relative
[D+18] Link relay sending start no. U0 to 63 value within the specified block)
[D+19] Size of link relay send area U0 to 64 Size of link relay send area (specification by no. of words)
[D+20] Link register sending start U0 to 127 Link reglstgr sendlng‘s.tart no. (specification by no. of words, relative
no. value within the specified block)
[D+21] :';2 of link register send U0 to 127 Size of link register send area (specification by no. of words)
[D+22] Reserved area uo Reserved area
[D+23] Reserved area uo Reserved area
[D+24] Reserved area uo Reserved area
[D+25] Reserved area uo Reserved area

(Note 1) RS/CS can be selected only when a 1-channel, 5-wire switch cassette is used for RS232C.

(Note 2) The modem is initialized during setting (when the power is on, PMGET instruction is executed, and the RUN mode is turned on).
Initialization is executed only in the first session. (Excluding when the power supply is turned off and then on again)

(Note 3) Settings of [D+14] to [D+21] are only enabled when the communication mode in the COM1 port is PLC link.
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B SCU COM port operation status monitoring information

Operand Types of Range Settings
monitoring
information
uo uo: MEWTOCOL-COM
u1 uU1:  MEWTOCOL7-COM
[D] Operation Mode U2 U2: MODBUS-RTU
us U8:  General-purpose communication
U9 U9:  PLClink
o uo U 0: No communication cassette
D] L‘f)er;‘zjfigggg U232 U 232: RS232C
cassettes U422 U 422: RS422
U485 U 485: RS485
Bit 9: Receive buffer FULL
. Bit 8: Receive buffer overflow
[D+2] (I:?:dceeptlon error Bit 2: Parity inconsistency
Bit 1: Stop bit undetected (frame error)
Bit 0: Receive buffer overrun
[D+3] No. of occurrences Times of detection of reception errors to be stored in lower bytes of the reception error code
of reception error (unsigned 16-bit circulation)
Bit 9: Sent data amount abnormality
[D+4] Setting error code Bit 8: Communication parameters setting abnormality
Bit 0: Mode setting/change abnormality (unavailable mode no. is specified)
Parameter numbers that specify out-of-range data
[D+5] Error parameterno. | U 1to 12 (Enabled only when setting abnormality of communication parameters
has occurred)
U 0000 No processing
(D+6] Modem U 0100 Initialization in progress
initialization status U 0200 Initialization succeeded
U 02FE Initialization failed

B Precautions during programming

¢ Using the UNITSEL instruction immediately before the PMGET instruction, specify a port targeted in

settings.

B Flag operations

Name Explanation
Out-of-range in indirect access (index modification)
SR7 Destination range is out of the accessible range.
SR8 SCU unit does not exist in the slot specified by UNITSEL.
(ER)

COM port specified by UNITSEL does not exist.

Parameter storage device specified by [D] is invalid.
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RDET (Read the ET-LAN Status)

B Ladder diagram

RO

B Available operation units (®: Available)

¢ No operation units

B List of operands

RDET

DTO

Operand

Explanation

D

Stored in the 7-word area [D] to [D+6], at the start of the status storage area.

Bl Available devices (®: Available)

16-bit Pl Integers Real Istin
device device 9 numbers g Index
Operand 1s[TE[IX [ K [U [ H modifier
WX |WY WR|WL (WS |SD DT |LD | UM| WI WO cslce SF|(DF| ""
D o o o o [ BN [

Bl Outline of operation
¢ Obtain a status summary that indicates statuses of all connections of ET-LAN.

¢ Describe the UNITSEL instruction immediately before the RDET instruction, and specify the targeted
ET-LAN port. Set given values as connection numbers, within the range 1 to 16.

¢ The obtained information is converted into integer values in the Hex format, in accordance with the
relevant allocation, and stored in the 7-word area starting with [D].

B ET-LAN status information
e Connection status of all connections

* OPEN status
¢ OPEN abnormality status

¢ No. of connections in-progress in the FTP server
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B ET-LAN status information

Operand Data name Data to be stored
[D] Connection status Lower words 0: Other than connected status They are stored in the
summar i 1: Connected status
[D+1] y Higher words corresponding bits as allocated in
[D+2] OPEN status summar Lower words 0: Close the following table. ‘
[D+3] Yy Higher words 1: Open S1 to S4: System connection
U1 to U16: User connection
[D+4] OPEN abnormality Lower words 0: No abnormality ETP-S: FTP server
[D+5] status summary Higher words 1: Abnormality
[D+6] No. of connections in-progress in the FTP
server

(Note) Correspondence between connections and bits for the connection status summary, OPEN status summary, and OPEN abnormal
status summary

Higher words Lower words

b15 - b9 b8 b7 -b4 | b3 | b2 [ b1 | b0 |b15|b14(b13|b12|b11(b10| b9 | b8 | b7 | b6 | bS5 [ b4 | b3 | b2 | b1 | b0

- FTP-S - U16|U15|U14|U13[{U12(U11[{U10[{ U9 [ U8 | U7 | U6 | U5 | U4 | U3 |U2|U1|S4|S3|S2| 81

B Program example

¢ Obtain all the connection summaries for CPU with built-in ET-LAN, and store them in the 7-word area
starting with DT10.

I I UNITSEL| U100 | U1 [

RDET | DT10

B Precautions during programming

e It is necessary to set the slot no. and connection no. of ET-LAN targeted in communication, using the
UNITSEL instruction.

B Flag operations

Name Explanation

To be set in the case of out-of-range in indirect access (index modification).

22; To be set when the destination range is out of the accessible range.
(ER) Connection specified by UNITSEL does not exist, or the value is out of the range.

Parameter storage device specified by [D] is invalid.
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POSSET (Setting of Positioning Starting Table)

B Ladder diagram
RO

| POSSET

U3
S1

U1
S2

U 50
S3

B Available operation units (®: Available)
¢ No operation units

B List of operands

Operand Explanation
S1 Slot no. where the positioning unit is attached (unsigned 16-bit integer)
S2 Axis no. to start up the positioning table (unsigned 16-bit integer); 1 to 4: Axis 1 to 4; 8: Virtual axis
S3 Table no. to start up the position control (unsigned 16-bit integer); 1 to 600, 10001 to 10025

(Note) If a value out of the available range is set as the starting table no., the positioning unit notifies an error.

Bl Available devices (@: Available)

16-bit 32-bit Integers REEL Strin
device device 9 numbers 9 Index
Operand TsITE X KU T H modifier
WX |WY |WR|WL (WS |SD |DT|LD |[UM| WI (WO cs | ce SF|DF| "" *1
S1 (AN NN BN ( BN BN BN NN J ( BN o
S2 (BN NN BN { BN BN BN NN ) ( BN o
S3 (BN NN BN { BN BN BN NN ) ( BN o

*1:  Only 16-bit devices, and integer constants can be modified (real number constants, and character constants cannot be specified).
Bl Outline of operation

¢ Describe it immediately before the program to start up positioning, and set the positioning data table to be
started up.

¢ For the axis no. of the positioning unit specified by [S1] and [S2], set the data table specified by [S3].

¢ Data for the positioning data table should be set using Configurator PM7 in the tool software FPWIN GR7,
or a user program.

¢ Positioning parameters should be set in the configuration menu of the tool software FPWIN GR?7.
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B Program example

X100 X104 X160 R10 5 p bid
| | | M\ peration enable
I I/I I/I N condition
Ready Tool 1st axis error Operation
positioning operation enabled flag
R2 Specify slot
( \ I 1 number, axis
T DF } [POSSET| U1 | Ud_l [ Ut | number, and table
Positioning Slot Axis Table number.
control start number number number
R2 R10 X118 Y110 oo -
|| | M\ ositioning start-
— H(oF — /1 O wp
Positioning Operation  1st axis Positioning
control start enabled flag BUSY start for 1st
axis

B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when the slot no. and/or the axis no. is out of the available range.
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PSTRD (Obtainment of Axis Status)

B Ladder diagram

RO

PSTRD

U3

u1

DT10

S1

Bl Available operation units (®: Available)
¢ No operation units

B List of operands

S2

Operand Explanation
S Slot no. where the positioning unit is attached (unsigned 16-bit integer)
S2 Axis no. to read the axis status information (unsigned 16-bit integer); 1 to 4: Axis 1 to 4; 8: Virtual axis
D Device address to store the axis status information (unsigned 16-bit integer)

Bl Available devices (@: Available)

16-bit

32-bit

Real

° g device device Integers numbers String |ng$(
peran modifier
WX |WY |WR|WL WS |SD|DT LD |UM|WI (WO z ZE IX| K| U|H SF|DF| "" *1
S1 o o 0o o o e o o o o o [
S2 o o 0 o o 6 o o o o o [
D o o o o e o o [ ] [ ]

*1:  Only 16-bit devices, and integer constants can be modified (real number constants, and character constants cannot be specified).

Bl Outline of operation

¢ For the axis no. of the positioning unit specified by [S1] and [S2], obtain main flag statuses as axis
statuses.

¢ The obtained information is converted into integer values in the Hex format, in accordance with the
relevant allocation, and stored in the area specified by [D].

Bl Types of axis status information

Status information

Description

Tool operation

Turned on in the case of tool operation using Configurator PM, regardless of the specified axis.

Error annunciation

Turned on when an error occurs in the specified axis.

Warning annunciation

Turned on when a warning occurs in the specified axis.

BUSY

Turned on when the specified axis is operating.

Operation done

Turned on when the specified axis has completed operation.

Home return done

Turned on when the specified axis has completed home return.
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Bl Allocation of axis status information to be stored in [D]

bit Status Axis 1 Axis 2 Axis 3 Axis 4 Virtual axis
information

0 Tool operation X4 X4 X4 X4 X4

1 Error annunciation X60 X61 X62 X63 X67

2 Warning annunciation X68 X69 X6A X6B X6F

3 BUSY X18 X19 X1A X1B X1F

4 Operation done X20 X21 X22 X23 X27

5 Home return done X28 X29 X2A X2B X2F

Bl Example of processing
¢ Read axis status information for Axis 1 of the positioning unit attached to Slot No. 3.

Value

bit Status information Axis 1| Value
0 Tool operation IN4 0
1 Error annunciation IN6O 0
2 Warning annunciation IN68| O
3 BUSY IN18 1
4 Operation done IN20 0
5 Home return done IN28 0

B Flag operations

»>| DT10

H 0008

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when the slot no. and/or the axis no. is out of the available range.
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PERRD (Obtainment of Error/Warning in the

Positioning Unit)

B Ladder diagram

RO
|

PERRD

U1

U3

DTO

S1

Bl Available operation units (®: Available)
¢ No operation units

M List of operands

S2

Operand Explanation
S Slot no. where the positioning unit is attached (unsigned 16-bit integer)
S2 Axis no. to read the error/warning information (unsigned 16-bit integer); 1 to 4: Axis 1 to 4; 8: Virtual axis
D Device address to store the error/warning code (unsigned 16-bit integer)

Bl Available devices (®: Available)

16-bit 32-bit Int Real Stri
o d e device ntegers | o ers/String |ng.ef?(
peran modifier
WX | WY |WR|WL WS |SD | DT |LD|UM|WI|WO Zz ZE X | KU} H SF|(DF| "" *1
S1 o e 0 o o e o o o o o [ ]
S2 ® © o o o e o o o oo L
D o o o o o o o ] L

*1:

Outline of operation

Only 16-bit devices, and integer constants can be modified (real number constants, and character constants cannot be specified).

¢ For axis no. of the positioning unit specified by [S1] and [S2], obtain error codes and warning codes stored
in the respective notification buffer 1.

¢ The error codes are stored in the area specified by [D], and warning codes in the area specified by [D+1].

Bl Example of processing
¢ Read error codes and warning codes for Axis 3 of the positioning unit attached to Slot No. 1.

T~

Classification Name UM (Hex) Value
Error Three-axis error code UM 0015A H 4022
information Alarm buffer 1

Warning Three-axis warning UM 001E2 H B010
information code Alarm buffer 1

B Flag operations

P [D+1]...DT1

- Storage location

H 4022

H B010

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8 To be set when the slot no. and/or the axis no. is out of the available range.
(ER)

To be set when the destination range is out of the accessible range.
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UCLR (Error /Warning Clear)

B Ladder diagram
R5 ‘
| UCLR | U5 ‘

B Available operation units (®: Available)
¢ No operation units

H List of operands

Operand Explanation

S Specify the slot no. (unsigned 16-bit integer)

B Available devices (®: Available)

16-bit el Integers Real |ouin
device device 9 numbers 9 Index
Operand S T modifier
WX (WY WR|WL (WS |SD |DT |LD |UM| WI (WO cs | ce SF|DF| "" *
S ( N BN BN J [ BN ) o [ BN ) o

*1:  Only 16-bit devices, and integer constants can be modified (real number constants, and character constants cannot be specified).

H Outline of operation
¢ Clear an error/warning in the unit attached to the slot no. specified by [S].

B Program example

Example) Clear an error/warning in the unit attached to Slot No.5

[S]...U5
R5
| UCLR | U5
S
B Flag operations

Name Explanation

SR7 To be set in the case of out-of-range in indirect access (index modification).
SR8

(ER) To be set when the slot no. and/or the axis no. is out of the available range.
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4

Precautions During
Programming



4-1 Common Precautions

The FP7 series differs from the existing FP series in the following points:

B Operations of the carry flag and comparison flags (®: Change; -: Do not change)

System relay no.
Type °f. Mnemonic | Name of instruction Carry flag Comparison flags
instruction
SR9 (CY) SRA (>) SRB (=) SRC (<)
CMP Data compare _ ° PY °
Data comparison
instructions WIN Band compare _ ° PY °
BCMP Block data compare _ _ ° _
BTT 16-bit data specified bit test - _ ° _
Bit comparison
instructions STC Carry-flag set ° _ _ _
CLC Carry-flag reset ° _ _ —
String operation .
instructions SCMP String compare _ ° ° °

¢ When operation is executed, the carry flag SR9 (CY) and comparison flags SRA (>), SRB (=), and SRC (<)
are respectively activated by the instructions listed above.

¢ The flags do not change even if the operation result is "0" in the case of overflow or underflow with
instructions other than listed above.

Bl Operation at the time of overflow and underflow
e The carry flag SR9 (CY) does not change even in the case of overflow or underflow.

¢ Note that overflow or underflow may result if an incorrect operation unit is specified.

M Error flags
¢ Operation error flags are not cleared even in the case of normal operation.

¢ In order to clear an error flag, use an ERR instruction.

Bl Operation device areas

¢ When the operation unit is 32 bits (UL, SL, SF) or 64 bits (DF), if an area near the end of an operation
device is specified, the device memory with a consecutive address within PLC is overwritten. Specify an
operand so that areas are not incorrectly read or written.

Example) When a transfer instruction is used, and the operation unit is specified as 32 bits, if WY511 is
selected for the transfer instruction [D], the starting area of WLO is overwritten.

DTO H 0011 WY509 H1111
DT1 H 2233 \ WY510 H 2222
DT2 H 4455 \ WY511 H 2233
DT3 H 6677 WLO H 4455
DT4 H 8899 WL1 H 5555
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4-2 Clock and Time Data

B Built-in calender timer of the CPU unit

e The calender timer should be adjusted in the "Set PLC Date and Time" menu of the tool software
FPWINGRY?7, or using the TIMEWT instruction.

e The set values are stored in the system data registers SD50 through 56, as listed below.

gﬁ:ﬁZr Name of instruction Data range | Remark

SD50 Calender timer (year) 00 to 99 The two lower digits of year in A.D. can be adjusted (up to
SR Calendr timer (month) 011012 | Lo nto sceaunt duing seting. A year that can be dided
SD52 Calender timer (day) 01 to 31 by 4 is a leap year, and the days of February can be set to 29.
SD53 Calender timer (hours) 0to 23

SD54 Calender timer (minutes) 0to 59

SD55 Calender timer (seconds) 0to 59

SD56 Calender timer (day-of-the-week) Oto6 0: Sun., 1: Mon., 2: Tue., 3: Wed., 4: Thu., 5: Fri., 6: Sat.

B Instructions that handle clock or time data

Mnemonic | Operand(s) Functions

HMSS S,D (Time data) — (Seconds data)

SHMS S,D (Seconds data) — (Time data)

CADD S1,82,D (Clock data) + (Time data) — (Clock data)

CSuB S$1,82,D (Clock data) - (Time data) — (Clock data)

TMSEC S,D (Clock data) — (Seconds data from the base time)
SECTM S,D (Seconds data from the base time) — (Clock data)
TIMEWT S (Clock data) — (SD50 to SD56)

B Format of clock data

¢ One-word 16-bit binary data are allocated to each unit (year, month, day, hours, minutes and seconds),
and the overall clock data are handled in the unit of 6 words.

Example) DTO is specified for operand

Word Range
DTO Year 00 to 99
DT1 Month 01to 12
DT2 Day 01 to 31
DT3 Hours 0to 23
DT4 Minutes 0to 59
DT5 | Seconds 0to 59

B Format of time data

¢ One-word 16-bit binary data are allocated to each unit (hours, minutes and seconds), and the overall time
data are handled in the unit of 3 words.

¢ Hours data can be specified in the range from 0 to 9999.
Example) DTO is specified for operand

Word Range
DTO Hours 0 to 9999
DT1 | Minutes 0to 59
DT2 | Seconds 0to 59
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4-3 Data Table for String Instructions

B Structure of data table

¢ Data handled by a string instruction store the no. of characters in the initial word, and character data in the
subsequent words.

e The max. available size for string data is 4,096 bytes.

[S] No. of characters <« No. of characters in a character string
[S+1]| Character 2 (Byte 1) |Character 1 (Byte 0)
[S+2] | Character 4 (Byte 3) |Character 3 (Byte 2)
[S+3]| Character 6 (Byte 5) |Character 5 (Byte 4)
[S+4]| Character 8 (Byte 7) |Character 7 (Byte 6)

Character data

G AN J
hd Y
Higher bytes Lower bytes

Example) A string data table is specified with the no. of characters: 5, and character data: "ABCDE"

DTO 5 (no. of characters) « No. of characters in a character string
DT1 H42 (B) H4T (A)

DT2 H44 (D) H43 (C)

Character data

DT3 H45 (E)

DT4

- NS J
Y Y
Higher bytes Lower bytes

Bl Conversion of string data using an SSET instruction
¢ Using an SSET instruction, a given string can be easily converted into a string data table.

Example) Convert string data "ABCDE"

The no. of characters is stored in DTO, and ASCII-converted character data are stored in DT1 and subsequent
data registers.

RO
i SSET | “ABCDE” | DTO
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4-4 Floating Point Real Number Operation

In floating point real number operation, operations in the case of infinitesimal or infinite operation result or

input value are as follows.

B Infinitesimal operation result

Instruction | SIN | COS | TAN | ASIN |ACOS | ATAN |ATAN2| SINH [COSH | TANH | EXP LN LOG | PWR | SQR
Input value | ~ - -2 b b - ° - - - - ° ° o o
(Note 1) Instructions indicated with "-" do not result in an infinitesimal value.
(Note 2) Instructions indicated with ® result in an operation error.
(Note 3) An operation error is output if the input value is out of the available range.
B Infinite operation result
Instruction | SIN | COS | TAN | ASIN |ACOS | ATAN |ATAN2| SINH [COSH | TANH | EXP LN LOG | PWR | SQR
Input value | ~ - /2 b d - ° - - - - ° ° ° L
(Note 1) Instructions indicated with "-" do not result in an infinite value.
(Note 2) Instructions indicated with ® result in an operation error.
(Note 3) An operation error is output if the input value is out of the available range.
B Infinitesimal (-~) input value
Instruction | SIN | COS | TAN | ASIN |ACOS | ATAN |ATAN2| SINH [ COSH | TANH | EXP LN LOG | PWR | SQR
Input value | nan nan nan b b -T1/2 ] -o0 +o0 -1.0 | +0.0 i i i i
(Note 1) Instructions indicated with "nan" result in an unstable value.
(Note 2) Instructions indicated with ® result in an operation error.
(Note 3) An operation error is output if the input value is out of the available range.
B Infinite (+«) input value
Instruction | SIN | COS | TAN | ASIN |ACOS | ATAN |ATAN2| SINH [COSH | TANH | EXP LN LOG | PWR | SQR
Input value | nan nan nan . b -T1/2 (] +o0 +o0 +1.0 +e0 i i i i

(Note 1) Instructions indicated with "nan" result in an unstable value.
(Note 2) Instructions indicated with ® result in an operation error.
(Note 3) An operation error is output if the input value is out of the available range.
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4-5 Changing Timer/Counter Set Value in
the RUN Mode

(1) Method to rewrite a constant in a program

RO
— TMXO0 | U30 —
TO Y10

Bl Set value (constant) in a program
A constant in a program can be rewritten under the following conditions.
+Operation mode: RAM/ROM operation only

Rewriting method: (1) Use the tool software

B Use the tool software FPWIN GR7

<Procedure>

In this example, a set value of Timer 0 is changed from U30 to U50.
1) Place the cursor over the set value for Timer 0 ("U30").

2) Enter a new constant "U50" and press the return key.

3) Press <Ctrl> + <F1> keys to execute [Convert PBs].

4) Press [Yes (Y)] after a confirmation message is displayed.

B Post-change operation and precautions
e Timer/counter in operation continues the pre-change operation. The timer/counter starts operation based
on the changed set value after the execution condition is turned off and then on again in the next time.

¢ \When a constant in a program is rewritten, the program itself is overwritten. Therefore, when the unit is
switched to another mode and then returned to RUN, or when it is powered off and then on again, the
program is preset with the changed set value.
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(2) Method to rewrite a value in the set value area
X100 /Timer set value
—‘ i TMX5 | U0 TS5

— |30

(]

Transferred to the TS area
T5 Y100 when the unit is switched

_{ I Qi to the RUN mode

B Changing a value in the set value area TS/CS
The set value area TS/CS can be rewritten under the following conditions.

+ Operation mode: RAM/ROM operation
+ Rewriting method: (1) Use the tool software; (2) Use a programmed high-level instruction

B Post-change operation and precautions

¢ Timer/counter in operation continues the pre-change operation. The timer/counter starts operation based
on the changed set value after the execution condition is turned off and then on again in the next time.

¢ In this method, the program itself is not overwritten even if a value in the set value area TS/CS is changed.
Therefore, operations as described below follow when the unit is switched to another mode and then
returned to RUN, or when it is powered off and then on again.

1) When a set value is specified by a U constant:

The constant is preset in the set value area TS/CS. The changed value is disabled.
2) When a set value is specified by a set value area number:

In the case of the timer, "0" is preset in the set value area TS.

In the case of the counter, a value changed in a method as described in the next page is preset in the set
value area CS.
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B Method (1) Use the tool software FPWIN GR7
<Procedure>

1) From the menu bar, select "Online" — "Device monitor".
The "Device monitor" dialog box is displayed.

[ - |FTT BT v
No. & FIAA HiE(E 7 - Tk S

1
< >

2) Double click on the "Device" column.

The "Register monitor device" dialog box is displayed.

3) Under the device type, select TS (timer set value) or CS (counter set value) and enter a given device no.
The entered no. is displayed in the "Device monitor" dialog box.

4) Enter a given value under "Current value" and press the return key.

The set value area is updated.

B Method (2) Use a programmed high-level instruction

¢ When a set value for the timer/counter is to be changed due to input conditions or for other reasons,
rewrite the value of the set value area TS of the timer/counter to be changed, using a high-level instruction
as described below.

[Example] When the input RO is ON, change the set value to U20
When RO is ON, the timer set value is changed from 5 to 2 seconds.

RO

— MV.UL | U20 TS0 —
R1

— TMXO0 | U3S0 —
TO Y100

¢ The set value can be changed by specifying the data register DT as the set value area, and modifying the
value to be transferred using an MV instruction, etc. It is also possible to specify the number of the set
value area (TS/CS) as an operand for the set value area.
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4-6 Use of Duplicate Outputs

B What is "duplicate outputs”?

¢ "Duplicate outputs" refers to cases where the same output is duplicatedly specified in a single sequence
program.

o If the same output is specified for the “OT” and “KP” instructions, it is considered to be duplicate outputs.

¢ Even if the same output is used for other multiple instructions, such as SET, RST, or high-level instructions
(e.g. data transfer), it is not regarded as duplicate outputs.

¢ Usually, an error occurs if the unit is switched to the RUN mode with duplicate outputs. The ERROR LED
goes on and the self-diagnosis flag SRO turns on.

B How to check for duplicate outputs

e You can check for duplicate outputs in a program using the tool software FPWIN GR7 in the following
method.

1) From the menu bar, select "Debug" — "Project total check".
The "Project total check" dialog box is displayed.
2) Press the [Execute (E)] button.

If duplicate outputs are identified, the PB name, address, and error details (duplicate outputs definition error)
are displayed.

3) Select a given line and press the [Jump] button.
The cursor moves to the instruction where duplicate outputs are involved.

B Enabling duplicate outputs

o If you need to duplicatedly use the same output due to the content of the program, duplicate outputs can
be enabled.

¢ In such cases, switch "Duplicate output authorization" to ON under "CPU configuration" — "Select
operation".

¢ When this is done, an error will not occur when the program is executed.

* NOTE

e Even when a project total check is conducted using the tool software FPWINGR?7, the
instruction used at the start is not indicated. Instead, the second and later outputs that are
regarded as duplicate use are indicated.
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B Processing of duplicate uses of the same output

o If the same coil is specified in instructions ouput to internal relays or output relays (e.g. OT, KP, SET, RST
and/or transfer instructions), contents thereof are rewritten at each step during operation.

[Example] Processing when SET, RST and OT instructions are used (with X100 to X102 all on)

X0 RO
— \SET}
A :

RO This part of the
program is processed
as RO = ON.

J

program is processed
as RO = OFF.

[ : — | This part of the

This part of the
program is processed
as RO = ON.

Bl Determination of operation result

o If the same output is duplicatedly used by several instructions such as the OT, KP, SET, RST and/or
transfer functions, the output obtained at the 1/O refresh is determined by the final operation result.

[Example] The same output relay Y100 is used in OT, SET and RST instructions

X101 p%
ey NN | Y100 : ON
\_/
X100 Y100
— SET } ----- Y100 : ON
X102 Y100
—‘ i RST } ..... Y100 : OFF
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4-7 Leading Edge Detection Method

B Instructions using the leading edge detection operation
(1) DF (leading edge differential) instruction

(2) Count input for CT (counter) instruction

(3) Count input for UDC (up-down counter) instruction

(4) Shift input for SR (shift register) instruction

(5) Shift input for LRSR (left-right shift register) instruction

(6) High-level instructions executed only at the leading edge (instructions specified with P and a number)

B What is "leading edge detection method"?

¢ An instruction with a leading edge detection method operates only in the scan where its trigger (execution
condition) is detected switching from off to on.

1) Standard operation

. . ON
Execution condition OFF

Operation of instruction SEF

Executed in every scan

2) Leading edge detection operation

. s ON
Execution condition OFF

Operation of instruction 1 8:;],:

Executed in one scan only

B How to perform leading edge detection

¢ The condition of the previous execution and the condition of the current execution are compared, and the
instruction is executed only if the previous condition was off and the current condition is on.

¢ In any other case, the instruction is not executed.

B Precautions when using an instruction which performs leading edge detection

¢ This type of instruction is not executed after powering on or at the start of the RUN mode, because the off
to on change of the execution condition is not detected.

e Take care that, when such instructions are used in combination with any of the instructions listed in (1) to
(6) below, which change the order of execution of instructions, operations may change depending on input
timing.

[Be careful when leading edge detection type instructions are used in combination with:]
(1) MC - MCE instructions

(2) JP - LBL instructions

(3) LOOP - LBL instructions

(4) CNDE instructions

(5) Stepladder instructions

(6) Subroutine instructions
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B Operation and precautions when RUN starts

¢ The leading edge detection instruction is not executed when the mode has been switched to the RUN
mode, or when the power supply is booted in the RUN mode, and if the trigger (execution condition) is
already on.

RUN
(Power on)

Execution condition —|—

Operation of instruction —|
— }
Not executed Executed

¢ If you need to execute an instruction when the trigger (execution condition) is on prior to switching to the
RUN mode, make a program as below using SR14 (special internal relay). (SR14 is a special internal relay
which is off during the first scan and turns on at the second scan onwards.)

[Example 1] DF (leading edge differential) instruction

X100 Y100
HTCord e
Add SR14
X100  SR14 Y100
| | |  ae ) O,

4 1 \_PF_J
RUN

(Power on)

X100

Y100 1

N\ Differential output is obtained because the input condition of the
differential instruction changes from off to on in the second scan, even if
X100 has been set on earlier.
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[Example 2] CT (counter) instruction

X100
CT 200
X101
u10
Add SR14
X100 SR14
*{ I I CT 200
X101
~{ u10
RUN
(Power on)
X100
CT200 count I

operation [«

This is counted because the counter input condition changes from
off to on in the second scan, even if X100 has been set on earlier.




B Precautions when using a control instruction

¢ The condition of the previous execution and the condition of the current execution are compared, and the
leading edge detection instruction is executed only if the previous condition was off and the current
condition is on. In any other case, the instruction is not executed.

e Therefore, take care that, when a leading edge detection instruction is used in combination with an
instruction which changes the order of instruction execution, such as MC - MCE or JP - LBL, operations
may change as follows depending on input timing.

[Example 1] DF (leading edge differential) instruction is used between MC - MCE

X100

X101

(e )

Y100

T o)

G

Timing chart 1

X100

CMCE}

X101 |

Y100 [
f

Previous execution
of differential
instruction

Timing chart 2

Differential output is not obtained because X101 as the input
condition for the differential instruction has not been changed
from off to on after the previous execution.

X101

[ ]

x100| [ ]
o
:

Y100

:

f

Previous execution
of differential
instruction

Differential output is obtained because X101 as the input
condition for the differential instruction has been changed from
off to on after the previous execution.
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[Example 2] CT (counter) instruction is used between JP - LBL

RO
i (e
X100
1 CT 200
X101
— u10
CLBL Dﬁ
Timing chart 1
RO ‘
X100 | [ 1]
Count i
operation V V
Final timing of ~ This is not counted because X0 as the trigger
the previous (execution condition) for counter input has not
non-execution of been changed after the final timing of the
JP instruction previous non-execution of JP instruction.
Timing chart 2
RO
X100 ] [ ]
Count 1 [
operation W
Final timing of This is counted because counter input has
the previous been changed from off to on after the final
non-execution of  timing of the previous non-execution of JP
JP instruction instruction
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4-8 Precautions for Programming

B Programs which are not executed correctly
¢ Do not write the following programs as they will not be executed correctly.
[Example 1] If X101 is set on earlier, Y100 does not go on even when X100 is turned on.

— ANS
X100 X101 Y100

—{'{tt }—(:DF:>

[Example 2] Regardless of the on or off state of X100, TMXS5 is activated if X101 is turned on.

— ANS
X100 X101 Y100

—{'{tt TMX 5 | U 30 <:>—

[Example 3] If X102 is set on earlier, Y101 does not go on even when X100 is turned on.

PSHS
X100 1 X101 Y100

X10 Y101

2
psin@d O
3

¢ When a combination of contacts are set as the trigger (execution condition) of a differential instruction or
timer instruction, do not use an ANS instruction, RDS instruction, or POPS instruction.
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B Examples for correcting invalid programs
e The invalid programs above can be respectively corrected in the following manner.
<Program for correcting Example 1>

X100 X101 Y100
e RC ot
X100 X102

'

<Program for correcting Example 2>

X100 X101 Y100
*{ TMXS5 | U30 G
X100 X102

<Program for correcting Example 3>

X100 X101 Y100

X100 X102
— { DF >
3

X100 X10

Y101
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5-1 List of Basic Instructions

Name ‘ Mnemonic ‘ Symbol | Overview of Functions Page

Sequence Basic Instructions

Start ST }_ Begins a logic operation with a Form A (normally 22
open) contact.
Start Not ST/ }_/ Begins a logic operation with a Form B (normally 2.2

closed) contact.

Out oT —O—I Outputs the operated result to the specified output. 2-2

AND AN - Connects a Form A (normally open) contact 20
serially.
AND Not AN/ .y Copnects a Form B (normally closed) contact 22
serially.
OR OR Connects a Form A (normally open) contact in 20
— parallel.
OR Not OR/ Connects a Form B (normally closed) in parallel. 2-2
/ ( y )inp
Leading Contact ST }_ g Begins a logic operation only for one scan when the 2.5
Instruction t leading edge of the trigger is detected.
Trailing Contact ST }_ Begins a logic operation only for one scan when the 2.5
Instruction l b trailing edge of the trigger is detected.

Connects a Form A (normally open) contact serially
AN?T e Ll only for one scan when the leading edge of the 2-5
trigger is detected.

Leading Contact
Instruction

Trailing Contact Connects a Form A (normally open) contact serially

Instruction AN| A qnly for_ one scan when the trailing edge of the 2-5
trigger is detected.

Leadina Contact Connects a Form A (normally open) contact in

Instrucgon OR? parallel only for one scan when the leading edge of | 2-5
1 the trigger is detected.

Trailing Contact Connects a Form A (normally open) contact in

Instrugion OR| parallel only for one scan when the trailing edge of 2-5
¢ the trigger is detected.

Not / / Inverts the operated result up to this instruction. 2-7

Leading Edge DF IO Turns on the contact only for one scan when the 2.8

Differential o leading edge of the trigger is detected.

Trailing Edge DF/ DEf Turns on the contact only for one scan when the 28

Differential trailing edge of the trigger is detected.

Leading Edge Turns on the contact only for one scan when the

Differential DFI (OF1) leading edge of the trigger is detected. The leading | 2-8
(Initial Execution s 4 f
edge detection is possible on the first scan.
Type)
AND Stack ANS L Connects the multiple instruction blocks serially. 2-14
1 . . . .
OR Stack ORS Connects the multiple instruction blocks in parallel. 2-15
—
Push Stack PUSHS ~ = — Stores the operated result up to this instruction. 2-16
Read Stack RDS Ezfriittigﬁ operated result stored by the PSHS 216
Pop Stack POPS ?giidss ir:r;:ir lf(lz(teiif the operated result stored by the 216
Nop NOP NOP | No operation. 2-19

Outputs the operated result to the specified output
Leading Edge Out | 10T — A only for one scan when the leading edge of the 2-20
trigger is detected (for pulse relay P).

Outputs the operated result to the specified output
Trailing Edge Out 10T _ O— only for one scan when the trailing edge of the 2-20
trigger is detected (for pulse relay P).
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Name Mnemonic Symbol Overview of Functions Page
Set
Turns on at set trigger and holds until reset trigger
Keep KP fl?eset KP turns on. % % 2-21
— :
Set SET O Output is set to and held at on. 2-22
Reset RST 4{RST>—| Output is set to and held at off. 2-22
. i Inverts the output condition (on/off) each time the
¢ ! ! : -
Alternative Out ALT & >_l leading edge of the trigger is detected. 224
Basic function instructions
On-delay timer; Decrements at the specified time
S, and turns on the timer contact when the elapsed
value reaches zero. S is specified by 32-bit data
(U1 to U4294967295).
Timer ™ }_ T n]s H TMS: in 0.1 ms unit 2.25
TML: in 1 ms unit
TMR: in 0.01 s unit
TMX: in 0.1 s unit
TMY:in 1 s unit
Unsigned 32-bit
Incremental SPTM }— —{spm[s[pH Operates as an on-delay timer in 0.01 s unit. 2-33
Auxiliary Timer
_C|w'- Decrements from the preset value S. Turns on the
— L counter contact when the elapsed value reaches
Down Counter | CT Reset R zero. S is specified by 32-bit data (U1 to 237
U4294967295).
UP/DOWN
Up/Down —CD hm 1 Increments or decrements from the preset value S
C ubC - ' |_ uDG n based on up/down input. To be used with a 2-44
ounter Reset s comparison instruction described immediately after.
Data
. . Shift ar The content of the word device specified by D is g
Shift Register | SR = 5 shifted to the left by 1 bit. 247
L/R _
—H T
. Dats LRSR . N )
Left/Right LRSR | The area specified by D1 to D2 is shifted either to 2.51
Shift Register Shift D1 the left or to the right by 1 bit.
K D2 1
eset
I
Master Control MC L (Mo When execution conditions are off, output between | .54
Relay MC and MCE are turned off. When execution
Master Control MCE T ' \ﬁ conditions are on, program between MC and MCE 054
Relay End |} { MCE ) is executed.
Jump JP — P n— When execution conditions are on, the program 2-59
jumps to the LBL instruction of the same number,
Label LBL ———————(1BL i+ and continues from there. 2-59
Loop LOOP L m] When execution conditions are on, the program 2-64
) ' jumps to the LBL instruction of the same number
Label LBL — ——Loor n[s H and continues from there. The number of 2-64
repetitive operations is specified by S.
End ED (ED The operation of program is ended. Indicates the 2.69
1 end of a main program.
End Program EDPB I eors ] Ends a program block (PB). 270
Block
Conditional End CNDE }_ L aNDE S The operation of program is ended when execution 271
& conditions are on.
Eject EJECT }— EJECTH Adds page break for use when printing. 2-72
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Name Mnemonic ‘ Symbol Overview of Functions Page
Step Ladder Instructions
Start Step SSTP }—@— The start of program “n” for process control. 2-73
Starts the specified process “n” and clears the
Next Step NSTL }—{ —{ st H process currently being started. (Executed in every 2-73
scan)
Clear Step CSTP }—{ b—JcstP H Clears the process "n" currently being started. 2-73
Step End STPE }—@~ End of step ladder area 2-73
f Clears the processes "n1" to "n2" currently being
Block Clear ZRST |- ——{zrstpilo2H ctartod. 2-82
Subroutine Instructions
When execution conditions are on: Subroutine
program is executed.
Subroutine Call CALL }— f———cALL i+ When execution conditions are off: Subroutine 2-84
program is not executed.
Output within the subroutine is held.
Subroutine SBL When the CALL instruction is executed, the 2.84
Label b——sBL n program jumps to the subroutine label that has the
label of the same number, and executes the
Subroutine subroutine. At the RET instruction, the program
Return RET RET returns to the address of the main program and 2-84
continues.
When execution conditions are on: Subroutine
éo%al e Call program is executed.
((l)JUtrOLZJttIB?f a FCAL }— f——(FcaL n— When execution conditions are off: Subroutine 2-88
Typep) program is not executed.
Output within the subroutine is cleared.
With respect to a subroutine within the program
. block PBn,
Subroutine Call When execution conditions are on: Program jumps
(with PB No. ECAL H —ecaL o pem- 0 the subrouting -rrogramumps -5 g
Specification) s N .
When execution conditions are off: Subroutine
program is not executed.
With respect to a subroutine within the program
Subroutine Call block PBn,
(Output Off When execution conditions are on: Program jumps
Type) EFCAL }— |—EFCAL n PBmI— to the subroutine. 2-92
(with .FTB No. When execution conditions are off: Subroutine
Specification) program is not executed.
Output within the subroutine is cleared.
Commenting Instructions
Comment Out comouT Comments out instructions between the 2-94
"COMOUT" instruction and the "ENDCOM"
commentOut | enpcom | | (EnmeonH instruction. 294

End

5.4




Operation

Name unit Mnemonic Symbol Overview of Functions Page
Data comparison instructions
_ Begins a logic operation at a conductive contact :
ST= cl 52 in the comparative condition “S1 = S2”. 295
Begins a logic operation at a conductive contact
ST<> }_Mih— in the comparative condition “S1 = S2”. 295
Begins a logic operation at a conductive contact
Data us, Ss, ST> Sl 1s2 in the comparative condition “S1 > S2”. 295
Comparison UL, SL, Bodi odi r : Juch toct
Start SF, DF _ egins a logic operation at a conductive contac g
( ) ST> CARRASS in the comparative condition “S1 = S2”. 2-95
Begins a logic operation at a conductive contact :
ST=< CIDRME. in the comparative condition “S1 < S2”. 295
_ Begins a logic operation at a conductive contact
ST<= S1lcs |92 in the comparative condition “S1 = S2”. 295
_ — Connects serially a conductive contact in the
AN= stl= L= comparative condition “S1 = S2”. 295
AN<> TS Connects.serially .a. corlductive Eontact in the 2.95
i comparative condition “S1 = S2”.
Connects serially a conductive contact in the
Data Us, SS, AN> st L= comparative condition “S1 > S2”. 2-95
Comparison UL, SL, c " all Juct actinh
(AND) SF, DF AN>= ST onnects serially _a_cor: uctive cop act in the 295
comparative condition “S1 = S2”.
Connects serially a conductive contact in the
AN< stl - L= comparative condition “S1 < S2”. 295
_ - Connects serially a conductive contact in the
AN<= srlrzlse comparative condition “S1 = S2. 295
OR= Connects in parallel a conductive contact in the 2.05
—181] = |82 comparative condition “S1 = S2”.
Connects in parallel a conductive contact in the
OR<> —181}<>] 52 comparative condition “S1 = S2”. 295
Connects in parallel a conductive contact in the
Data us, SS, OR> —ist] > [s2] comparative condition “S1 > S2”. 295
Comparison UL, SL, C - - -
(OR) SF, DF OR>= - onnects.ln parallle-.l a Sonductwe"contact in the 2.95
—i1S8t]>=]82] comparative condition “S1 = S2”.
Connects in parallel a conductive contact in the
OR< —st] < [s2] comparative condition “S1 < S2”. 295
OR<= P Connects in parallel a conductive contact in the 2.95

comparative condition “S1 = S2".
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5-2 List of High-level Instructions

o i Execution
Name Pil;?itlon Mnemonic Operand(s) Overview of Functions condition Page
Level | 1
Data Compare Instructions
S1 and S2 are compared, and the
result is output to system relays
Data uUs, SS, SRA to SRC.
Compare LsJIE g'; CMP (P) | S1,82 (S1) > (S2) — SRA:ON ® ® |32
’ (S1) = (82) — SRB:ON
(S1) < (S2) — SRC:ON
The value of S1 is compared to the
lower limit S2 and to the upper limit
US. SS S3, and the result is output to
Band ULSL | WIN | (P) | S1,52,83 | System relays SRAto SRC. ° ® |35
ompare SF. DF (S1) > (S3) — SRA:ON
(S2) = (S1) = (S3) — SRB:ON
(S1) < (S2) — SRC:ON
Data Transfer Instructions
Us, SS,
Data transfer | UL, SL, MV (P) | S,D (S) — (D) o o 3-8
SF, DF
inversionand | (>G> |y ® | sD (S)— ) ° ® | 310
Transfer [ ’
SF, DF
Block Us, SS Data between S1 and S2 are
UL, SL, BKMV P) S1,82,D transferred to the area starting with o o 3-12
Transfer
SF, DF D.
us, SS,
Block Copy UL, SL, COPY ) S, D1, D2 Data of S are transferred to all the PY P 314
areas between D1 and D2.
SF, DF
Us, SS,
Reset UL, SL, RST (P) D Area in D is reset to "0". o o 3-16
SF, DF
Bit Block Us, SS, Data between the bit addresses S1
Transfer UL, SL, BTM P) S$1,82,D and S2 are transferred to the area o [ 3-18
SF, DF ending with the bit specified by D.
The area specified by bit
Block Clear bit ZRST (P) D1, D2 addresses D1 and D2 is reset to o o 3-20
o
Data of "n" digits from the digits
Digit Data _ S, S1,n,D, | specified by S and S1 are stored, )
Transfer DGT (®) D1 starting with the digits specified by 1 ® 3-22
D and D1.
Data uUs, SS,
Exchange UL, SL, XCH (P) D1, D2 (D1)—(D2), (D2)—(D1) o o 3-25
SF, DF
Exchange of Higher bytes and lower byte of
Higher Bytes :
uUs, SS SWAP (P) | S,D data in S are exchanged and  J o 3-27
and Lower .
stored in D.
Bytes
Index Register Operation Instructions
Index
Register UL, SL PUSHIX | (P) D (10 ) to (IE) — (D) to (D+29) o o 3-28
Backup
Index
Register UL, SL POPIX (P) | S (S) to (§+29) — (10) to (IE) o o 3-29
Recovery
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Execution

Name OPE';ttion Mnemonic Opt(asr;md Overview of Functions Condition Page
Level T
Arithmetic Operation Instructions
Us, SS,
Addition UL,SL, | ADD (P) | S1,82,D | (S1)+(S2)— (D) ] ] 3-30
SF, DF
Us, SS
Subtraction UL, SL, SuB (P) | 81,82,D | (S1)-(S2)— (D) ) () 3-32
SF, DF
us, S, .
Multiplication | UL, SL, MUL (P) | S1,52,D (1) ) (52)~ (D, _D+n) . o ) 3-34
n varies by operation unit.
SF, DF
Us, SS,
Division UL, SL, DIV (P) | $1,82,D | (S1)/(S2) — Quotient (D) () () 3-36
SF, DF
US. SS (S1)/(S2) — Quotient (D),
Division UL Sl DIVMOD (P) | 81,82,D | Residue (D+n) o o 3-38
’ n varies by operation unit.
Us, SS,
Increment UL, SL, INC P)| D (D)+1— (D) ] ] 3-40
SF, DF
Us, SS,
Decrement UL, SL, DEC (P) | D (D)+1— (D) o o 3-41
SF, DF
Arithmetic Instructions (BCD)
BCD Data
Addition Us, UL BCDADD : (P) | S$1,52,D | (S1)+(S2)— (D) ) ) 3-42
BCD Data
Subtraction Us, UL BCDSUB (P) | $1,82,D (S1)-(S2) — (D) [ ) () 3-44
BCD Data (S1) x (S2) — (D, D+n)
Multiplication us. tL BCDMUL () | $1,52,D n varies by operation unit. o 1 3-46
(S1)/ (S2) — Quotient (D),
BCD Data US,UL | BCODIV | (P) | S1,82,D | Residue (D+n) ° ® |3
n varies by operation unit.
BCD Data
it uUs, UL BCDINC P)| D (D)+1— (D) ] ] 3-50
BCD Data
Decrement uUs, UL BCDDEC | (P) | D (D)+1 — (D) o o 3-52
Boolean instructions
Logical Us, SS,
Conjunction | UL, sL | AND (P) | 81,82,D | (S1)A(S2)— (D) ° ® | 354
Logical uUs, SS,
Disjunction UL, SL OR (P) | $1,82,D (S1) v (82) — (D) ® () 3-56
Exclusive OR Bf SSLS XOR () | 81,52,D | (ST A(S)viSHA(S2}—D) | ® ® | 358
Exclusive Us, SS, o on
NOR UL SL XNR (P) | $1,82,D | {(S1) A (S2)v{(S1) A (S2)} — (D) ® ® 3-60
I us, SS, S1, 82,
Combination | ;™ g COMB P | s3p {(S1) A (S3)} v {(S2) A/(S3)} — (D) [ ] [ ) 3-62




Execution

Name OPE';tt'on Mnemonic Opc(esr;md Overview of Functions Condition Page
Level i
String Conversion Instructions
Calculate the block check code of the data
Block Check e
S1, S2, specified by S2 and S3, and store the
8glciilation Us, S8 BCC (P) S3,D result in the area starting with D. The 4 4 3-64
calculation method is specified by S1.
Calculate the CRC code of the data
CRC Code S1, S2, specified by S2 and S3, and store the
Calculation US, S8 CRC (P) S3,D result in the area starting with D. The 4 4 3-67
calculation method is specified by S1.
c . Convert the hexadecimal data specified
ng;(versmn. US. SS by S1 and S2 into ASCII code, and store
Hexage;cimal UL‘ sL ’ HEXA | (P) S1,82,D the result in the area starting with D. [ o 3-70
ASCII ’ Example) HABCD—H 42 41 44 43
B ADC
Convert the ASCII code specified by S1
Conversion: US. SS and S2 into hexadecimal data, and store
Hexadecimal UL’ SL ' AHEX | (P) S1,82,D the result in the area starting with D. o o 3-72
ASCIl — HEX ’ Example) H 44 43 42 41—~HCDAB
DCB A
Convert the BCD data specified by S1 and
S2 into ASCII code, and store the result in
Conversion: the area starting with D. The conversion
BCD — method is specified by S2.
Decimal us, uL BCDA  (P) | S1.S2.D | Eyample 1) H1234—H 32 31 34 33 ® & 375
ASCII 21 43
Example 2) H1234—H 34 33 32 31
4 3 21
Convert the ASCII code specified by S1
and S2 into BCD data, and store the result
. in the area starting with D. The conversion
gonyerTlon: uUs, UL ABCD P S1,82,D method is specified by S2. o o 3-78
ecima ’ () ) 9L, Example 1) H 34 33 32 31H 3412 -7
ASCIl — BCD
43 21
Example 2) H 34 33 32 31—H 1234
43 21
Convert the BIN data expressing a
. decimal figure specified by S1 into ASCII
Conversion: code, and store the result in the area
BIN__> us, SS, BINA P) S1,82,D starting with D. No. of bytes for the () () 3-82
Rg‘g“‘a' UL, St conversion result is specified by S2.
Example) K-100—H 30 30 31 2D 20 20
00 1—
Convert the ASCII code starting with S1
into BIN data expressing a decimal figure,
Conversion: and store the result in the area starting
Decimal US, SS, ABIN (P) S1,82,D with D. No. of bytes to be converted is o o 3-84
Ascll —BIN | YL St specified by S2.
Example) H 30 30 31 2D 20 20 — K-100
001 —
Convert the BIN data stored in the area
Conversion: Us, SS, S1 82 starting with S2 into ASCII data, and store
BIN AS(iII UL, SL, BTOA | (P) N D ’ the result in the area starting with D. The [ J ( J 3-86
SF, DF ’ conversion method is specified by S1 and
N.
Convert the ASCII data stored in the area
Conversion: UsS, SS, S1.S2 starting with S2 into BIN data, and store
ASCIl — BIN UL, SL, ATOB | (P) N D ’ the result in the area starting with D. The o o 3-98
SF, DF ’ conversion method is specified by S1 and
N.
AsCliData | oS8 | L ) | s1.52,n | Check that ASCII data can be normally o | o | 3110
Check SF’ DF’ U converted by the ATOB instruction.

5-8




Execution

Name Opﬁ':itt'on Mnemonic OP?;;md Overview of Functions Condition Page
Level 1
Conversion Instructions
Data us, SS, Logically invert each bit of data in D,
Inversion UL, SL INV )y | D and store the result in D. 4 ® | 3112
Sign Inversion | SS, SL NEG ®) | s,D Invert the sign of data in S, and store 3113
the result in D.
Absolute us, SS, Calculate the absolute value of data in
Value UL, SL ABS () | sD S, and store the result in D. 3114
While maintaining the sign of 16-bit BIN
Sign data in S, convert the data into 32-bit
Extension US, S8 EXT ) S,D BIN data, and store the result in (D+1, 1 1 3-115
D).
Convert the BIN data specified by S
Conversion: into BCD data, and store the result in
BCD Data US, UL BCD (P) SD the area starting with D. o o 3-116
Example) K100—H100
Convert the BCD data specified by S
Conversion: into BIN data, and store the result in the
BCD »BIN | YUS'UL BIN (P) | 8D area starting with D. o ® | 3117
Example) H100—K100
Decode a part of the data in S, and
Decodin _ DECO P) S nD store the result in the area starting with P °® 3-118
9 T D. The part to be converted is specified
by "n".
7-Segment Convert the data in S for use in a
an us SEGT P) S,D 7-segment display, and store the result o o 3-120
Decoding h
in (D+1, D).
Encode a part of the data in S, and
: _ store the result in the area starting with
Encoding ENCO (P) S,n.D D. The part to be converted is specified 4 L 3122
by "n".
Digit Unify the lowest digits of 16-bit data for
gt us UNIT P) S,n, D "n" words starting with S, and store the o o 3-124
Unification )
resultin D.
Disintegrate each digit of the data in S,
Digit and store the result in the respective
Disintegration | YS DIST (P) | S.nD | | oest digit of 16-bit data startingwith | ® | @ | 3125
D.
Byte Data Unify the lower bytes of 16-bit data for
Unificati uUs, UL BUNI (P) S,n, D "n" words starting with S, and store the o o 3-126
nification i
result in D.
Disintegrate data in the area starting
Byte Data with S into bytes, and store the result in
Disintegration US, UL BDIS ) S,n.D the respective lower byte of 16-bit data L L 3-128
starting with D.
Conversion: Convert the BIN data stored in S into
Binary — us, UL GRY (P) S,D gray code data, and store the result in o o 3-130
Gray Code the area starting with D.
Conversion: Convert the gray code data stored in S
Gray Code — | US, UL GBIN (P) S,D into BIN data, and store the result in the o o 3-132
BIN area starting with D.
Conversion: The values of Bits 0 to 15in S are
Bit Line — Bit | US coLM P) S,n, D stored in the respective Bit "n" of D to o o 3-134
Column D+15.
Conversion: . . .
. The value of Bit "n" in S to S+15 is
ot column = | US LINE ) | SnD | stored in Bit 0 to 15 of D. ® | & 3%
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Execution

Name Opﬁrnalittlon Mnemonic Operand(s) Overview of Functions Condition FEEE
Level 1
Data-shift Instructions
o . uUs, SS, Shifts the “n” bits of D to the
n-bit Right Shift UL SL SHR (P) D,n right. [ J [ 3-138
. . us, SS, Shifts the “n” bits of D to the
n-bit Left Shift UL, SL SHL (P) D,n left. o o 3-140
R . us, SS, Shifts the “n” digits of D to the
n-digit Right Shift UL, SL BSR (P) D,n right. o o 3-142
L . us, SS, Shifts the “n” digits of D to the
n-digit Left Shift UL SL BSL (P) D,n eft o o 3-144
n-bit Right Shift of . Shifts the “n” bits of the area
Multiple Devices bit BITR (®) D1,D2,n D1 to D2 to the right. L 1 3-146
n-bit Left Shift of . Shifts the “n” bits of the area
Multiple Devices Bit BITL (P) D1,D2,n D1 to D2 to the left. [ J [ 3-148
n-word Right Shift Shifts the “n” words of the area
of a Block Area US, S8 WSHR (®) D1,D2,n D1 to D2 to the right. L d L d 3-150
n-word Left Shift Shifts the “n” words of the area
of a Block Area US, S8 WSHL (P) D1,D2,n D1 to D2 to the left . L L 3152
Data Rotation Instructions
Right Rotation of Rotates the “n” bits of D to the
Data us, UL ROR (P) D,n right. o o 3-154
Left Rotation of US, UL ROL P) D.n Rotates the “n” bits of D to the P P 3-156
Data left.
Right Rotation of Rotates the "n" bits of the area
Data with us, UL RCR (P) D, n D, added with the CY flag o o 3-158
Carry-Flag Data (SR9), to the right.
Left Rotation of Rotates the "n" bits of the area
Data with us, UL RCL P) D,n D, added with the CY flag [ J [ 3-160
Carry-Flag Data (SR9), to the left.
Data Buffer Instructions
Transfer D2 to D3. Any parts
Data Table
. D1, D2, of the data between D1 and
g:'r];t]'c?:tsznd US, SS CMPR (P) D3 D2 that are 0 are compressed, L o 3-162
P and shifted in order toward D2.
Transfer S to D1. Any parts of
Data Table
Shift-in and US,SS | CMPW  (P) | s,D1,D2 | thedatabetween DI and D2 ° ® | 3164
Compress at are 0 are compressed,
and shifted in order toward D2.
The "n" words of area starting
with D is
Buffer Definition uUs, SS DEFBUF : (P) n, D defined in the data buffer area o o 3-166
used by the FIFR/BUFWI/LIFR
instruction.
Data are read from the area
Data Read specified by the read pointer of
(First-In-First-outy | YSSS | FIFR ®) | SDb the FIFO buffer starting with S, | @ ® | 3168
and stored in D.
The value of S is stored in the
. area specified by the read :
Data Write Us, SS BUFW (P) S,D pointer of the buffer starting o o 3-170
with D.
Data are read from the area
Data Read specified by the LIFO pointer
(Last-In-First-out) | USSS | LIFR ®) | SDb of the LIFO buffer starting with | @ ® | 3172
S, and stored in D.
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o . Execution B
Name pﬁl;\aittlon Mnemonic Operand(s) Overview of Functions Condition age
Level 1
Bitwise boolean instruction
. . Invert the value of bit position “n”
Bit Inversion us BTI (P) D,n of the data in “D". [ o 3-174
When the value of bit position “n”
of the data in “D” is '0', the
Bit Test us BTT P) D,n system relay (SRB) is turned on. o o 3-175
When the value is '1', the (SRB)
is turned off.
Carry-flag Set - STC (P) Turn on the CY flag (SR9). o o 3-177
Carry-flag Reset | - CLC P) Turn off the CY flag (SR9). o o 3-178
String Operation Instructions
Conversion: Convert the character constant
Character _ specified by S into ASCII code, )
Constant — SSET (P) S,D and store the result in the area L d L 3-179
ASCII Code starting with D.
The strings in S1 and S2 are
compared, and the result is
output to system relays SRA to
String Compare | - SCMP | (P) | s1,82 SRC. () () 3-182
(S1) > (S2) — SRA:ON
(S1) = (S2) — SRB:ON
(S1) <(82) — SRC:ON
Connect the string in S2 to the
String Addition - SADD P) S$1,82,D string in S1, and store the result o o 3-184
in D.
Obtainment of The no. of characters, stored in
String Lenath - LEN P) S,D the data of the string length table o o 3-185
gLeng starting with S, is stored in D.
The data of the string length
table starting with S2 are
String Search - SSRC P) S$1,82,D searched for Data S1, and the o o 3-186
relative position of the first match
is stored in D.
The string with the no. of
e
Right Side of a - RIGHT P) S1,82,D | devi dd 9 £ th o o 3-188
String a larger device a resg) o) t_ e
string length table starting with
S1, and stored in D.
The string with the no. of
Takeout of the fakon out rom he leftsde (it
Left Side of a - LEFT (P) | $1,82,D ller device add  th o o 3-190
String a smaller device a re.ss)o.t e
string length table starting with
S1, and stored in D.
The strings of the number as
Data Read from S1.82 specified by S3, starting from the
a Given Position - MIDR P) S3’ D ’ byte position as specified by S2 [ J o 3-192
in the String ’ in the string length table starting
with S1, are read and stored in D.
The string data with the no. of
Rewrite from a S1. 2 characters as specified by S2 in
Given Positionin | - MIDW P) D n ’ the string table starting with S1, o o 3-194
the String ’ are read and stored in D, starting
the nth-byte position.
The string table starting with D is
replaced with the string in S1.
Replacement of _ The position and the no. of :
a String SREP (P) S,D.p.n characters for replacement are 1 1 3-197
respectively specified by "p" and
"
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o i o d Execution B
Name p(lejr'?ittlon Mnemonic p((esr;m Overview of Functions Condition age
Level 1
Data Processing Instructions
The data stored in S2 and S3 are
US. SS searched for data S1, and the
’ ’ S1, S2, number of matches and the
Data Search oo | 5R¢ P) | 33D | relative position of the first match | @ ® | 3200
’ are stored in the area starting
with D.
The number of ON bits in the
ON Bits Count Us, UL BCU P) S,D data of S is counted and stored in o o 3-203
D.
The data stored in S1 and S2 are
US. SS searched for the max. value, and
Obtainment of Tar S1, S2, the resulting max. value and the
the Max. Value gk g'l‘: MAX (P) D relative position of the first o o 3-205
’ detection are stored in the area
starting with D.
The data stored in S1 and S2 are
US. SS searched for the min. value, and
Obtainment of o S1, S2, the resulting min. value and the
the Min. Value lSJ:; gll‘: MIN (P) D relative position of the first L L d 3-209
’ detection are stored in the area
starting with D.
Obtainment of US. SS The total and the mean of the
the Tar S1, S2, data stored in S1 and S2 are
Total and the gk g'l‘: MEAN (P) D calculated, and stored in the area L L 3-214
Mean ’ starting with D.
US. SS Data stored in S1 and S2 are
Sort UL SL, | SORT (P) | oy 5% | sorted Sottcondiion ° ® | 3218
SF DF (ascen ing order or descending
’ order) is specified by S3.
Prepare a data table to be used
US. SS for scaling (linearization) in the
. o ’ ’ S1, S2, area starting with S2. Linearize
Linearization lSJIIE gll_: SCAL (P) D the data in S1 (input value X),  J o 3-221
’ and store the result in D (output
value Y).
Event Count Instructions
Instruction to Count the number of ONs in the
Count S1, S2, data of "n" bits as specified by
the No. of uL EVENTC n,D S1, and store the result in the L B 3-224
Events area starting with D.
Instruction to Count the time, in seconds, of
Count S1, S2, ON in the data of "n" bits as
the Time of uL EVENTT n,D specified by S1, and store the L B 8-227
Events result in the area starting with D.
PID Instruction
Execute PID operation in
accordance with the parameters
PID Operation - PID S of S to S+29. The operation (Note 1) | (Note 1)| 3-230
result is stored in (S+3) as the
manipulated value (MV).
Execute PID operation in
accordance with the parameters
of S1, S2, S3 to S3+3, and S4 to
PID Operation: S1. 2 S4+29. The operation result is
PWM Output - EZPID S3‘ S4’ stored in S4 as the manipulated | (Note 1) | (Note 1) | 3-235
Available ’ value (MV). Describe the OUT
instruction immediately after, and
the PWM output becomes
available.

(Note 1) For the PID instruction and the EZPID instruction, execution conditions must be maintained in the ON state, in order to hold the
operation data.
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o . o d Execution B
Name pﬁ':itt'on Mnemonic pc(-;sr)an Overview of Functions Condition age
Level T
Data Control Instructions
US. SS Detect data revision in S, and
Data Revision o reflect the result into the CY flag
Detection UL, SL, DTR (P) S.D (SR9). D is used as the area to L 4 3-244
SF, DF .
hold the previous value data.
US. SS Executes the linear output for the
T S1, S2, specified time S3 from the
Ramp Output UL,SL, | RAMP S3.D specified initial value S1 to the (Note 1) | (Note 1) | 3-246
SF, DF
target value S2.
Output is given based on whether
the input value S3 falls within the
range delimited by the upper limit
S1 and the lower limit S2, and the
Upper and us, SS, : - )
Lower UL'SL, | UMT  (P) | Sy52 | resultisstoredinD. ° ® | 38
Limit Control SF, DF ’ In case of (§1) > (S3), (S1)—(D).
In case of (S2) < (S3), (S2)—(D).
In case of (§1) = (S3) = (82),
(S3)—(D).
Output is given based on whether
the input value S3 falls within the
deadband delimited by S1 and S2,
and the result is stored in D.
Deadband SS, SL, S1, 82, In case of (S1) > (S3),
Control SF.DF | BAND  (P) | g3'p " | (S3)(81)-(D). ® ® | 3250
In case of (S2) > (S3),
(S3)-(82)—(D).
In case of (§1) = (S3) = (82),
0—(D).
Depending on the range of the
input value S3, an offset value as
specified either by S1 or by S2 is
Us, SS, S1.52 added, and the result is stored in
Zone Control UL, SL, ZONE (P) 3D D. o o 3-252
SF, DF ' In case of (S3) < 0, (S3)+(S1)—(D)
In case of (S3) = 0, 0—(D)
In case of (S3) > 0, (S3)+(S2)—(D)
Time Constant Processing Instructions
. The data filtering process is
;'rrgseg:i?ftam - FILTR 2113 32, executed, as specified by S1 and (Note 1) | (Note 1) | 3-254
9 ! S2, and the result is stored in D.
Floating Point Real Number Function Instructions
Sine Operation SF, DF SIN (P) S,D SIN(S)—(D) o o 3-256
Cosine
Operation SF, DF COSs (P) S,D COS(S)—(D) o o 3-257
Tangent
Operation SF, DF TAN (P) S,D TAN(S)—(D) o o 3-258
Arcsine -1
Operation SF, DF ASIN (P) S,D SIN"(S)—(D) o o 3-259
Arccosine -1
Operation SF, DF ACOS (P) S,D COS(S)—(D) o o 3-260
Arctangent A
Operation SF, DF ATAN (P) S,D TAN(S)—(D) o o 3-261
Conversion: S1 2 The arctangent is calculated from
Coordinate Data | SF, DF ATAN2 P) D e S1 (X coordinate) and S2 (Y o o 3-262
— Angle Radian coordinate), and stored in D.
Hyperbolic Sine
Operation SF, DF SINH (P) S,D SINH(S)—(D) o o 3-263
Hyperbolic
Cosine SF, DF COSH (P) S,D COSH(S)—(D) o o 3-264
Operation
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o i o d Execution P
Name pﬁ':itt'on Mnemonic pt(e;;ln Overview of Functions Condition age
Level 1
Hyperbolic
Tangent SF, DF TANH (P) S,D TANH(S)—(D) o o 3-265
Operation
Exponential
Operation SF, DF EXP (P) S,D EXP(S)—(D) o o 3-266
Natural
Logarithmic SF, DF LN P) S,D LN(S)—(D) ( o 3-267
Operation
Common
Logarithmic SF, DF LOG (P) S,D LOG(S)—(D) o o 3-268
Operation
. S1, S2, -

Power Operation | SF, DF PWR ® | p (S1)°(S2) — (D) | J o 3-269
Square Root
Operation SF, DF SQR P) | S,D SQR(S) — (D) o o 3-270

Note 1) For the RAMP instruction and the FILTER instruction, execution conditions must be maintained in the ON state, in order to hold
the operation data.
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Execution

Name Opﬁr:littlon Mnemonic Opc(esr)and Overview of Functions Condition e
Level T
Floating Point Real Number Conversion Instructions
Conversion: Angle data [degrees] of S is
Degrees SF, DF RAD P) S,D converted into angle data [radian], o o 3-271
— Radian and the result is stored in D.
Conversion: Angle data [radian] of S is
Radian SF, DF DEG  (P) | S,D Cc;’”"e”ed no ar?g'e dalta. g ° ® | 321
— Degrees [ egrees], and the result is store
inD.
Floating Point
Egta; Number Round the first decimal point down
- Rounding the SF, DF FINT P) S,D for the real number stored in S, o o 3-273
First Decir?wal and store the result in D.
Point Down
Floating Point
gzta; Number Round the first decimal point off for
- Rounding the SF, DF FRINT | (P) S,D the real number stored in S, and o o 3-274
First Decimgal store the result in D.
Point Off
Floating Point
Real Number The sign of the real number stored
Data in S is converted
- Sign Changes SF, DF FNEG (P) S,D (negative/positive), and the result 4 4 3-275
(Negative/Positive is stored in D.
Conversion)
;Ig:r 'R%gg;nrt The absolute value of the real
Data SF, DF FABS P) S,D number stored in S is calculated, o o 3-276
- Absolute Value and the result is stored in D.
ﬁ\(t)eng::’s—lc»)gingle The integer data stored in S is
Precision Floating Bf gl_s FLT  (P) | S,D gonverted Into single precision ° ® | 3277
Point Real , oating point real number data,
Number Data and the result is stored in D.
Conversion:
Ellggtlﬁpggitnt The single precision floating point
Real N?meer US. SS real number stored in S is
Data — Integer UL’ SL’ INT P) S, D converted into integer (max. value o o 3-279
(Max ValuegNot ’ not exceeding the original data),
Exceéding the and the result is stored in D.
Original Data)
Conversion:
?;Qgﬁpc;gitm The single precision floating point
Real N%mber US. SS real number stored in S is
Data — Integer UL SL. FIX (P) S,D converted into integer (rounding [ J [ J 3-282
(Roundin tr?e ’ the first decimal point down), and
First Deci%nal the result is stored in D.
Point Down)
Conversion:
E;Qg{ﬁ,ﬂsg;ﬁlon The single precision floating point
Real N?meer US. SS real number stored in S is
Data — Inteqer UL SL. ROFF | (P) S,D converted into integer (rounding [ J [ J 3-285
; 9 ’ the first decimal point off), and the

(Rounding the P
First Deci?nal result is stored in D.
Point Off)
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Name Opﬁrnalittlon Mnemonic Opc(esr;md Overview of Functions Condition R
Level i
Clock/Calendar Instructions
Conversion:
Time Data The BIN data indicating hours,
(Hours, _ minutes and seconds stored in S }
Minutes and HMSS (®) S,D to S+2 are converted into L o 3-288
Seconds) — seconds, and stored in (D+1, D).
Seconds Data
ggggs&z%‘;ta N The seconds data stored in (S+1.
Time Data - SHMS () | S,D S) is converted into hours, ° ® | 3289
(Hours, Minutes minutes and'seconds, and stored
and Séconds) as BIN data in D to D+2.
The time data stored in S2 to
S2+2 (hours, minutes and
S1.S2 seconds) is added to the clock
Clock Addition - CADD (P) D e data stored in S1 to S1+5 (year, o o 3-290
month, day, hours, minutes and
seconds), and the result is stored
in D to D+5.
The time data stored in S2 to
S2+2 (hours, minutes and
seconds) is subtracted from the
ook o - CSUB (P) | 2152 | clock data stored in S1 to S1+5 ° ® | 3201
(year, month, day, hours,
minutes and seconds), and the
result is stored in D to D+5.
The clock data specified by S is
g:a%%kn(?:t[a)a?; converted into seconds data from
from the Base - TMSEC P) S,D the base time (January 1, 2001), o o 3-292
Time and the result is stored in (D+1,
D).
Seconds Data The seconds data from the base
from the time (January 1, 2001) as stored
Base Time — - SECTM (P) S,D in (S+1, S) is converted into clock o o 3-293
Clock Data data, and the result is stored in D
to D+5.
The clock data (year, month, day,
Setting of _ hours, minutes and seconds) as
Clock/Calendar TIMEWT (P) S stored in S to S+6 is set as RTC L o 3-294
data for the CPU unit.
Special Instructions
In a user program, set an
optional error code [n]. The
Self-Diagnostic self-diagnostic error code is
Error Code Set us ERR (®) n stored in the system data register L o 3-296
(SDO0). Set the self-diagnostic
abnormality flag (SRO).
‘éV:S‘g[‘“g Timer | _ WDTRES = (P) The watchdog timer is reset. ° ® | 3207
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Execution

Name Opﬁr:littlon Mnemonic Opc(esr;md Overview of Functions Condition R
Level 1
Communication Instructions
To be described immediately
Specification of before the following
S communication instructions, to
Sﬁwg}g{‘gg:'to” - UNITSEL  (P) | S1.82 | gpecify the targets of execution. o ® 3-298
GPSEND, GPRECV, SEND,
RECV, RDET, PMSET, PMGET
Send the data of "n" bytes,
General-Purpose stored in the area starting with S,
Communication UsS, SS GPSEND S,n,D to an external device via the (Note 1) | (Note 1) | 3-300
Send Instruction unit's COM port (SCU) or LAN
port (ET-LAN).
Copy the data received from an
General-Purpose . A o
Communication external device, via the unit's
Recei Us, SS GPRECV P) D1, D2 COM port (SCU) or LAN port o o 3-306
eceive
| : (ET-LAN), to the range D1 and
nstruction
D2.
Data are read from the device in
the master unit, starting with S
MEWTOCOL R ’
/MODBUS Master | US,SS | SEND ®) | S D1, | andstoredin the address ° ® | 3312
- D2, D3 starting with D2 of the partner
Send Instruction ] .
unit D1. The sent data amount is
specified by "n".
Data are read from the device in
the master unit, starting with S,
MODBUS Master and stored in the address
Send Instruction S,n, D1 starting with D2 of the partner
_Function Code | US:SS | SEND ®) | D2,D3 | unitD1. The MODBUS function | @ ® | 3318
Specification code and the unit no. are
specified by D1, and the sent
data amount is specified by "n".
Data are read from the address
MEWTOCOL S1 82 starting with S2 in the partner
/MOQBUS Master US, SS RECV P) n unit no. Sj, anq storeq in the PY PY 3.394
Receive area starting with D1 in the
: D1, D2 .
Instruction master unit. The sent data
amount is specified by "n".
Data are read from the address
MODBUS Master stqrtmg with S2 in the p_artner
Receive $1.52, | Lo Starting with DI n he.
Instruction Us, S8 RECV () | n master unit. The MODBUS L ® | 3331
: Function Code D1, D2 f ) d dth .
Specification unction code an the unit no.
are specified by S1, and the sent
data amount is specified by "n".
The data stored in the area of "n"
Change of SCU _ words, starting with S, are set as
Parameters PMSET S,n.D communication parameters for | (Note 2) | (Note 2) 3-337
the unit's COM port (SCU).
Read the communication
Obtainment of parameters that are set in the
- PMGET P) S,D unit's COM port (SCU), and o o 3-340
SCU Parameters . .
store them in the area starting
with D.
Read the statuses of all
Read the ET-LAN connections of the unit's LAN
Status RDET ) D port (ET-LAN), and store them in 4 4 3-343
D.

(Note 1) For the GPSEND instruction, execution conditions must be set to ON after the instruction is triggered, and until the sending flag

turns OFF.

in-progress flag turns OFF.

(Note 2) For the PMSET instruction, execution conditions must be set to ON after the instruction is triggered, and until the process
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Name Opera_tion Mnemonic et Overview of Functions Exect{t_ion R
Unit (s) Condition
Positioning Unit Control Instructions
Describe it immediately before the
Seting o 152, | e e e
Positioning - POSSET (P) P f o o 3-345
. S3 to be started up. Specify the slot
Starting Table h
no., axis no., and table no.
respectively in S1, S2 and S3.
With respect to the axis no. (S2) of
. the positioning unit attached to the
Ob_talnment of - PSTRD (P) 1,82, slot no. (S1), read the statuses of o o 3-347
Axis Status D o "
key flags as "axis status", and
store them in D.
With respect to the axis no. (S2) of
Obtainment of the positioning unit attached to the
Error/Warning in _ S1, S2, slot no. (S1), read the error codes i
the Positioning PERRD (P) D and warning codes stored in the L L 3-349
Unit notification buffer 1, and store
them respectively in D and D1.
Unit Control Instructions
Error and Clear an error/warning in the unit
: - UCLR S attached to the slot no. specified o o 3-350
Warning Clear by S
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BINA oot eneeen 3-83
BITL oot eeeenens 3-152
/ BITR wovvvoeoooooeeoeoeoeeoeoeeoeoeeeeoeoeeeeeoeeoeoeeoo 3-150
2 AT/ 3-12
e 2-8 B e 3-148
BSR ettt 3-146
BTl ettt 3-178
7 BT et 3-18
BTOA ettt eereeon 3-87
BT T ettt 3-179
TOT s 2-22 BUFW <.ttt en e 3-174
BUNI ..ot eeenens 3-129
J
C
@ 1 U 2-22
G ettt 1-16
(671 0] 0 TSSOSO 3-297
A CALL et 2-87
(o] =SSO 1-27
CLC oo, 3-182
ABCD oo 3-79 CMp. 3.
ABIN ........................................................................ 3'85 CMPR .................................................................... 3_166
ABS oo 3-115 CMPW ... 3-168
ACHK oo 3111 CNDE . .....ooooeeeooeeessisess s 2-74
ACOS .o 3-264 COLM oo 3-138
7 o]0 J SRR 3-31 COMB 3-63
AHEX .o 3-73 COMOUT ..o 2.97
ALT s 2-27 COPY cootrrrrveessieseesssseesssse s 3-14
AN ............................................................................. 2'2 COS ....................................................................... 3_261
AN/ ............................................................................ 2'2 COSH .................................................................... 3_268
AN e 2-98 CR C oo 3-68
AN <= 2-98 S e 1-26
AN < S e 2-98 TP ettt ettt 2-76
AN 2-98 CSUB..eiit s 3-298
AN Lo 2-98 CT 2-40
AN > = e 2-98
N TSRS 2-6
AN L e 2-6 D
AND .o 3-55
ANS oo 2-16 DEC i 3-42
ASIN oo 3-263 DECO ..o 3-120
ATAN oo 3-265 DEFBUF ..o 3-170
ATAND . 3-266 DEG. ... 3-276
ATOB oo 3-99 DF 1-35, 2-9
0] = SRR 2-9
9] = TR 2-9
B DGT oottt 3-22
DIST oottt 3-127
DIV et e ettt en e 3-37
BAND ..o 3-254 DIVMOD oo 3.39
B C s 3-65 DT oo 1-22
B D e 3-117 DTR oo 3-248
BODA oo 3-76
210701 0] 0 U 3-43
BCODDEC ...t 3-53 E
=107 0] 0] 1Y 25RO 3-49
=107 0] | N[ 3-51
(=107 0] U 3-47 E o 1-19
BCDSUB ..o 3-45 B AL e 2-93
BCU ottt ettt 3-207 ED.coii 2-72
BDIS oo 3-131 EDPB ... oo 2-73




ENCO oo 3-124 1= 2 OO 3-194
ENDCOM ....ooomvveeeoeeeeeceeeeeeeeeeeeeeeeee e 2-97 LEN oo 3-189
ERR .o 3-303 T = S 3-176
SN L (e 3-228 LIMT oo 3-252
EVENTT oo 3-231 N = 3-140
EXP oo 3-270 LN oo 3-271
53 T 3-116 KoL 3-272
=742 S 3-239 LOOP ... 2-67
LRSR oo 2-54
F
M
FABS ..o 3-283
oY N 2-91 MAX oo 3-209
2T =S 3-172 MIC oo 2-57
ST = S 3-258 Yo = 2-57
FINT oo 3-277 MEAN .....oooovooeeeoeeeeeeee oo 3218
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