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Chapter 1. Introduction

1 Introductions

1.1 Introductions

The chapter 1 ‘ Introduction will provide brief information about the features, functions, and operation of

MASTER-K series PLC.

1.2 Features

1) Features of MASTER-K series PLC are as following ;
a) various programming device for easy programming.
b) editing in RUN mode is available
¢) supports various open network with international standard communication protocol.
d) realization of high processing speed with the dedicated arithmetic processor.
e) various special function modules for PLC application fields.
2) Features of MASTER-K 200S/300S/1000S are as following;
a) The fast processing speed :
Realize the lightning processing speed at 0.2  with dedicate arithmetic processor.
b) Enhanced self-diagnostic functions :
With detailed self-diagnostic error codes, the cause of error can be identified easily.
c) Debugging operation
The MASTER-K 200S/300S/1000S provides various debugging methods as following and it
enable on-line debugging.
- execution with command by command
- execute with the break point designation
- execution according to the status of device
- execution with designated numbers of scan
d) Execution of various program types
The MASTER-K 200S/300S/1000S series provides time-driven interrupt, process-driven
interrupt, and subroutine programs as well as normal scan program.

e) Supports the sampling trace and triggering functions

The compatibility among MASTER-K series

1) The I/O (P) and data (D) registers may differ for each series. Please refer the memory map of each
series at the chapter 2.2 before convert a program for other MASTER-K series.

2) Some instructions are not supported by all series. Please refer the instruction table of appendix 9.

3) Please backup the original program before converting the program.
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2 Functions

2.1 Performance Specifications

2.1.1 K10S1/ K10S/K30S / K60S

Items K10S1 K10S K30S K60S
Program control method Cyclic execution of stored program
1/O control method Indirect (Refresh) method
Numbers  of Basic 30
Instructions Application 226
Processing speed 32~76 /step 12 /step
Program capacity 800 steps 2,048 steps
P0O000 ~ POO1F .
P (1/O relay) (32 points) PO00O0 ~ POO5F (96 poaints)
S MO0000 ~ MO15F .
M (Auxiliary rela MOO000 ~ MO31F (512 points
( y relay) (256 points) (512 points)
K0000 ~ KOO7F .
K (Keeprela) KOO0O0O ~ KO15F (256 points
(Keeprelay) (128 points) (256 points)
: L0000 ~ LOO7F !
L (Link rela - L0000 ~ LO15F (256 points
( ) (128 points) (@s6p :
: FO000 ~ FO15F .
F (Special relay) (256 points) FO000 ~ KO15F (256 poaints)
100ms T%go - .T‘zsl T000 ~ T095 (96 points)
T (Timer relay) T(O SZPOI_IF_IM)?
10ms (16 points) T096 ~ T127 (32 points)
C000 ~ C015 ;
C (Counter relay C000 ~ C127 (128 points,
( Y) (16 points) (128p )

S00.00 ~ S15.99

S (Step controller) (16x 100 steps)

S00.00~ S31.99 (32% 100 steps)

DO0000 ~ D0063

D (Data register) (64 words)

DO0000 ~ D0255 (256 words)

16 bit: - 32768 ~ 32767

The range of integer 32 bit: - 2147483648 ~ 2147483647

Timer types On-delay, Off-delay, Accumulation, Monostable, Retriggerable (5 types)
Counter types Up, Down, Up -down, Ring counter (4 types)

Programming language Mnemonic, Ladder diagram

Special functions Real time clock, High speed counter, RS-485 communication
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K200S / K300S / K1000S

ltems

K200S

K300S

K1000S

Program control method

Cyclic execution of stored program, Time-driven interrupt,

interrupt

Event-driven

I/O control method

Indirect , Direct by program command

Numbers of Basic 30
Instructions -
Application 226 228

Processing speed 05 /step 02 /step

Program capacity 7k steps 15k steps 30k steps
P0O00 ~ OIS v2.x
PO3LF or less

P (IO rela P0O000 ~ PO15F (512points) P0000 ~ PO63F

(O relay) (256 points) 0000 ~ (1,024 points)

PO63F OSV30
(1,024 points) or later

M (Auxiliary relay)

MOO0O00 ~ M191F (3,072 points)

K (Keep relay)

KO0000 ~ K0O31F (512 points)

L (Link relay)

L0000 ~ LOB3F (1,024 points)

F (Special relay)

FO000 ~ FO63F (1,024 points)

T (Timer relay)

100msec (TO0O ~ T191 : 192 points), 10msec (T192 ~ T255 : 64 points)
The range of 100ms and 10ms timer can be changed with parameter setting.

C (Counter relay)

€000 ~ C255 (256 points)

S (Step controller)

S00.00 ~ S99.99 (100x 100 steps)

D (Data register)

DO0000 ~ D4999 (5,000 words)

D0000 ~ D9999 (10,000
words)

The range of integer

1. Signed instruction
16 bit : - 32768 ~ 32767

32 bit : - 2147483648 ~ 2147483647

2. Unsigned instruction
16 bit : 00000 ~ 65535

32 bit : 00000000 ~ 4295967295

Timer types

Counter types

Ondelay, Off -delay, Accumulation, Monostable, Retriggerable (5 types)

Up, Down, Up-down, Ring counter (4 types)

Programming language

Mnemonic, Ladder diagram

Special functions

Real time clock, RUN mode editing, Forced I/O control
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2.2 Memory configuration map

2.2.1 Ki10S1
Bit Data Area
0 ~
P00
/O relay
(32 poaints) ‘P
PO1
MO0 Auxiliary relay
(256 points) Qv
M15
K00
Keep relay
128 points “ K
Ko7 (128 points) K
[200]
Special relay
(256 points) wp
F15 F
LOO
Link relay
(128 points) “p
LO7
TO0O
Timer relay (100ms)
(32 points) “«
TO31
T032
Timer relay (10ms)
16 points “T
TO47 (16 p )
CO000
Counter relay
(16 points) e
CO015

TO0O

T047
TOOO

T047
C000

CO015
CO000

C015

S15

Word Data Area

User Program Area

Timer Setting Value

(48 words)

Timer Elapsed Value

(48 words)

Counter Setting Value
(16 words)

Counter Elapsed Value
(16 words)

Step Controller

(16 x 100 Steps)

0000 ~ FFFE
Data Register T Parameter setting area
Word
(64 words)
“D” i User Program
Area
(800 steps)

S00.00~S15.99 i

Retentive area
Parea None Tarea T024 ~TO031 (10msec)
Karea KOO0 ~ KO7F T044 ~ T047 (100msec)
Larea LOO~ LO7F Carea C012 ~C015
Darea D048 ~ D063 Sarea S12.00 ~ S15.99
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2.2.2 K10S/K30S/K60S
Bit Data Area
0 ~
[200]
/O relay
(96 points) ‘P
P05
MO0 Auxiliary relay
(512 points) Qv
M31
K00
Keep relay
(256 points) “ K
K15
Fo0 )
Special relay
(256 points) “pr
F15
LOO )
Link relay
(256 points) “p
L15
TO0O
Timer relay (100ms)
(96 points) ol
T095
T096
Timer relay (10ms)
32 points, “ T
T127 G2p ) T
C000
Counter relay
(128 points) “ e
C127

D255

TO0O

T127
TO0O

T127
CO000

C127
CO000

C127

S31

Word Data Area

User Program Area

0000 ~ FFEE
Data Reqgister Parameter setting area
Word
(256 words)
“D” L User Program
Area
(2,048 steps)

Timer Setting Value

(128 words)

Timer Elapsed Value

(128 words)

Counter Setting Value

(128 words)

Counter Elapsed Value

(128 words)

Step Controller

(32x100 steps)

S00.00~S31.99 'S

Retentive area
Parea None Tarea TO72~ T095 (10msec)
Karea KOO0 ~ K15F T120 ~ T127 (100msec)
Larea LOO~ L15F Carea C096 ~ C127
Darea D192 ~ D255 Sarea S24.00 ~S31.99
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Pxx1
MO000

M189
M190

M191
K00

K31

LOO

L63

TO0O

T191
T192

T255
Cooo

C255

K200S / K300S / K1000S

Bit Data Area

/O relay
(See the remark) ‘P
Auxiliary relay
(3,040 points) ‘M
Special auxiliary relay
(32 poaints) “MP
Keep relay
(512 points) “ K"
Special relay
(1,024 points) “pr
Link relay
(1,024 points) “pn
Timer relay (100ms)
192points “
Timer relay (10ms)
64 points “T
Counter relay
256 points “or

Word Data Area

User Program Area

0000 ~ FFFF
DO0C0 T
Data Reqgister Parameter setting area
“D Word
D xxxx”
D x00¢2 Reserved for special usage User Program
Area
TO0O
Timer Setting Value
T255 (256 words) MK1000S : 30k steps
T000 MK300S : 15k steps
) MK200S 7k steps
Tirrer Elapsed Value
(256 words)
T255
C000
Counter Setting Value
(256 words)
C255
CO000
Counter Elapsed Value
C255 (256 words)
S00 Step Controller
(200x 100 steps)
“gr
S99 S00.00~S99.99
Pxx* DXXXX“ Dxxxx”
MK1000S P63 (1,024 pts) D9500 D9999
MK300S P63 (1,024 pts)
MK300S P31 (512 pts) D4500 D4999
MK200S P15 (256 pts)
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2.3 Memory devices of MASTER-K series

2.3.1

Input/ output area : P
The P devices are used for data transaction between the PLC CPU and external devices.
The input devices hold ON/OFF data sent from external devices (e.g. pushbuttons, sdect
switches, limit switches, digital switches, etc.) to input module. Input data is used by the
program as contact data (NO1 and NC contacts) and as the source data for basic and
application instructions.
The output devices are used to output operation results of the program from the output module
to external devices (e.g. solenoids, magnetic switches, signal lamps, digital indicators). Only NO
contact type is available for output devices.
The redundant P devices that are not connected to external devices can be used in the same

way with the auxiliary relay M.

< Figure 1. The example of input/output configuration >

PO000 P0020
[ ( ) P0O000
PO001 P0020 — POOOL — | Input
| L | |
[ [ ( ) POO02 —
P?QOZ P0023
[ ( )
PO021
'l P0020
PO021
P0021 Output
[l Il P0024 PO02Z T
| |1 ( )
PO024

The input signals are stored in batch in the input data memory before execution of each scan.
The data in the input data memoly is used for execution of the sequence program operation.
The operation results are output by each result to the output data memory. The data in the
output data memory is output in batch to the output modules after execution of the END
instruction. Please make sure that there is no conflict of input and output in the user program

because the MASTER-K series uses a P area for input and output in common.

1 NO :Normally Open contact, NC : Normally Closed contact

2-6
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< Figure 2. Flow of input / output data in the refresh mode >

CRU Read Input P Read Input
P0000 A/POOZO Data memory module
|7(
POCOL P0O020  POoRL

Write

Output P Wiite - Output

Read Data memory i’ module
CPU module

- Input refresh
Input datais read () in batch from the input module before execution of step O and stored
in the input data memory.

- When an input contact command is executed :
Input data is read ( ) from the input data memory and used for execution of the sequence
program.

- When an output contact command is executed :
Output data is read ( ) from the output data memory and used for execution of the
sequence program.

- When an output OUT instruction is executed :
The operation result ( ) is stored in the output data memory.

- Output refresh
Data () in the output data memory is output in batch to the output module after execution

of the END instruction.

2.3.2  Auxiliary relay : M
The M area is internal relay used in the PLC CPU, and can not be connected directly with
external devices. All M area except designated as latched area will be cleared as 0 when the
PLC is switched on or turned to RUN mode. With K200S / K300S / K1000S, a user can change

the latched area by parameter setting.

2-7
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2.3.3 Keeprelay: K

The K area functions as same as M area. However, the operation results are retained if the PLC

is switched on or turned to RUN mode. The K area can be cleared by following methods;

- put the initialization routine in the sequence program.

- Run the data clear function of hand-held loader (KLD-150S)

- Run the data clear function of graphic loader (KGL-WIN)

2.3.4 Linkrelay: L

The L area is the internal memory for use in a data or computer link system. It can be used as

same as M area if no link module is mounted on the PLC system. With K200S / K300S /

K1000S, it is possible to change the range of latch area by parameter setting. For the detail

usage of L area, please refer the list of link relay at appendix and the computer link user's

manual.

2.3.5 Stepcontrolrelay : S

The S area can be used for two kinds of step control according to the instruction — OUT or SET.

If the OUT instruction is used, the S area functions as lastin priority. Otherwise, it functions as

sequential control. (See the chapter 4 for detailed usage.)

When the CPU is switched on or turned to RUN mode, the S area will be initialized as first step

(Sxx.00) except the latch area designated by parameter setting.

— i our
—1 |—E ouT
—— our

——1 s
— i ser
— ] s
—— s
— i s

S00.02

S00.29

S00.61

S00.01

S00.02

S00.03

S00.04

S00.00

[TTIT TTIT

In the same group, the lastin condition has the

priority to run.

Sequential control means that a certain process
can be executed only after the previous process

is completed.

The clear condition (Sxx.00 ) can be operated af
any time while the sequential process is

running.
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2.3.6 Timerrelay: T
MASTER-K series have 100msec and 10msec timer. The timing method is v arious according to
the timer instructions (TON, TOFF, TMR, TMON, TRTG). The maximum timer setting value is
hFFFF by hexadecimal or 65535 by decimal. The following figure shows the types and timing

methods of each timer instruction.
< Figure 3. Types and timing methods of timer instructions >

}_Eimer
instruction
/! X

/

T

Input contact No. of timer relay Setting value
Timer o Timing :
instruction | DeScriPtion method Time chart
mput _ [ N ey imer
condition
TON ON Delay Increment
<+ t—» ;
Timer -
output t =setting value
Input - )
condition T OFF Delay timer
TOFF OFF Delay Decrement ‘ ot _’
output t =setting value
o A accumutadon
Accumulation condition timer
™R ON Delay Increment
Timer
output t =setting value
'”9‘,“ Monostable timer
condition
TMON Monostable Decrement ‘_ t >
output t =setting value
Input . . . .
condition i 1 Retriggerable timer
TRTG Retriggerable Decrement S S
output t =setting value

2-9
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2.3.7 Counterrelay: C

The counter counts the rising edges of pulses driving its input signal and counts once only when

the input signal is switched from off to on. MASTER-K series have 4 counter instructions such

as CTU, CTD, CTUD, and CTR. The maximum counter setting value is hFFFF ( = 65535). The

followings shows brief information for counter operation.

< Figure 4. Types and counting methods of counter instructions >

Oou1| IFUse
|1 U CXX CXXX
I I R <S> XXXX
Reset signal Rising Edge (OFF > ON)
Counter Counting Input .
instruction Type method signal U3 CLOEE
.
Reset signal i
(L (L l
CountPuse T -
Clu up Increment 1 b o I —— | - Setting
Counter i value
Elapsed value \ i
Counter output
Reset signal } [
1 ]
| |
o S 11T
CID Decrement 1 ' L | Setting
counter S0
Elapsed value ! > value
|
Counter output
Reset signal |
1
et |l |:||E|||I||I TR
Up/Down | Increment / L ' \
CTUb Counter | Decrement 2 Decreasepuise ““‘*:"I";‘.L““*:“ ______4: Setting
Elapsed value 1 value
Counter output
SRS AT TN T
1
Il L -
S T e B R R
counter neremen Lo 1 | Setling
Elapsed value LA N ' I value
Counter output 4D_|—|

2-10
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2.3.8 Dataregister: D
The D area is used to store numeric data. Each data register consists of 16 bits (1 word) which
is the unit of data read and write.
The data resister number designated by the double-word instruction holds the lower 16 bits and

the designated data register number + 1 holds the higher 16 bits.

| I I [DMOV h12345678 D050 H

Example)

High 16 bits Lower 16 bits
D51 D50
h1234 h5678

The D area except latched area assigned by parameter setting will be cleared as 0 when the

CPU is switched on or turned to RUN mode.

2.3.9 Indirectassignment data register : #D
#D is used for indirect addressing of the D area. The contained value of data register assigned
with # symbol points the real address of data register at which the result of operation is stored.
If #D is used with a double-word instruction, the lower 16 bits will stored at the data resister
number designated by the contained value of #D, and higher 16 bits will stored at the data

resister number + 1.

Example)
| | | I_
| b L MOV D000 #D1023
(No. of data register) (Hex value)
DO000 h7893 —_—
a The actual data movement
D1000 «—
<—
0 -
\—/’_\ . .
Indirect addressing (#D0123)
D1023 hO3E8(1000)

If the value of data register assigned at # D exceeds the physical address range of D area, the operation error

flag(F110) wil be setand the relevant instruction wil be ignored.

2-11



Chapter 2. Functions

2.3.10 Specialrelay: F
The F area is read-only relay and user can not change the value of F area. See the F relay table

at the appendix for details.

2.3.11 SpecialM/Lrelay:M/L
Some M or L relays are reserved for special usage. See the list of special relays at the appendix

and be careful when use those M or L area in the program.

2.3.12 Special data register : D
Some data registers are reserved for special usage. These registers are various according to

the type of CPU. See the list of special registers at the appendix and be careful when use those

data register in the program.

2-12
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24 Parameter setting

2.4.1 Watch dog timer setting
(Applicable to K80S / 200S / K300S / K1000S only)
Setting range : 10msec ~ 6000msec
Setting unit : 10msec

The default value of watch dog timer is 200msec. The watch dog timer of K10S1, K10S, K30S,
and K60S is fixed as 200msec.

2.4.2 Timer area setting

(Applicable to K80S / 200S / K300S / K1000S only)

Timing unit Setting range Default
100ms TOO0O ~ T255 TO0O ~T191
10ms TOOO ~ T255 T192 ~T255

By setting the 100msec timer area the 10msec timer area is automatically set as the rest of

area.

2.4.3 The latch (non-volatile) area setting

(Applicable to K8OS / 200S / K300S / K1000S only)

The latch area designated by parameter setting will hold the result of operation when the CPU is

switched on or turned to RUN mode.

The latch area of K10S1/K10S/K30S/K60S is fixed and cannot be changed. Please refer the

Chapter 2.2 for memory configuration.

Device Setting range Default range
M MOO00~M191F
None
L LOO00~LO63F
T(100ms) TO000~T0191 * T144~191 *
T(10ms) T0192~T0255 * T240~T255*
C C0000~C0255 C192~C255
K1000S D0000~D9999 D6000~D8999
D K300S
D0000~D4999 D3500~D4500
K200S
S S00.00~S99.99 S80~S99

* The setting range of timer can be changed by 100msec / 10msec timer range setting.

2-13
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2.4.4  Setting the mode of CPU (RUN / STOP) when an error is occurred
(Applicable to K80S / 200S / K300S / K1000S only)

When a non-critical error such as fuse blown or operation error, the CPU will keep running or
stop operation according to the parameter setting. See the following table for details.
(K10S1/K10S/K30S/K60S is set as the default setting of K200S/300S/1000S.)

* = Default setting

RUN
Error type Description Mode Error flag
LED
The fuse of output or hybrid module is RUN */ ON*/
Fuse blown FO35
blown STOP OFF
BCD error
The result of BCD conversion is
exceeds the specified range (9999 or
Operation RUN */ ON*/ F110
99999999)
Error STOP OFF F115
Over range error
One or more operands exceed the
specified device range.

The F110 bit is updated after each instruction is completed. Therefore, even an operation error
was occurred, the F110 will be cleared if the next instruction is completed normally. In other
hand, the F115 will be set when an operation error occurs and keep the on status until user

cleared the F115 with CLE instruction.

2.4.5 Station number / Baud rate setting

(Applicable for K10S1 / K10S / K30S / K60S / K80S / K200S)

PLC type Protocol r?lj?rt]iggr Baud rate Descriptions
K10S1
K10S 0~31 300, 600, 1200, 2400,
K30S RS-485 (h0O ~ h1F) 4800, 9600, 19200 bps
K60S
K80S RS-232 / RS-485" 0~31 1200 ~ 57600 bps

K200S-A RS-232° NA 1200 ~ 57600 bps

K200S-B/C RS-422° 0~31 1200 ~ 57600 bps

! 10-points main unit only.
% K3P-07AS
3 K3P-07BS / K3R0O7CS

2-14
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2.4.6 High speed counter setting
(Applicable for K10S1, K10S, K30S, K60S)

The bHock type models of MASTER-K series include the high speed counter function in the main
module. When the ‘HSCNT' instruction is used, the high speed counter parameters should be

set with KGL-WIN or KLD-150S. Refer the 5.22.1 * HSCNT' instruction part.

2.4.7 Interrupt setting
(Applicable for K80S / 200S / K300S / K1000S)

1) The priority of interrupts setting
Each of interrupts has a priority level. If two or more interrupts occur at the same time, the CPU
will process the interrupt that has higher priority. Priority levels are described by numbers, and
smaller number means higher priority.

2) TDI (Time driven interrupt)
TDI is the interrupt that occurs periodically. The period of interrupt can be set with parameters
by 10-msec unit. The longest period is 60 seconds.

3) PDI (Process driven interrupt)

PDl is the interrupt that occurs when an input of interrupt module was turned on.

Refer the chapter 2.6.1 for more details.

2.4.8 The reservation of I/O number allocation

(Applicable for K200S / K300S / K1000S)

The 1/0 number is allocated automatically by CPU module according to the actual status of
module. However, user can reserve I/O number allocation with parameter setting, then it makes

a user keep a sequence program in case of module fault or replacement.

1) User can assign the type of module (input, output, or special module) and I/O occupation
number to each module.

2) If the reserved I/O number is larger than the 1/O number of actual module, the redundant
reserved I/O points are used as internal relay. Otherwise, the redundant actual I/O points are
disabled.

3) Non-reserved slots occupy /O points as the /O points of actual module, and special

modules occupy 16 /O points.
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4) The example of I/O reservation

a) Actual status of module mounting

Power CPU AC DC Relay Special Empty DC Relay Empty TR
supply module Input Input Output module slot input output output
module (Analog
input)
16 Pts 32 Pts 16 Pts 16 Pts 16 Pts 16 Pts 32 Pts
b) I/0 address assignment according to the I/O parameter setting
ar a’\rlr? oter 000 010 030 040 050 060 070 080 090
parar ~00F ~02F | ~03F | ~04F ~05F | ~06F | ~07F | ~08F  ~10F
setting
AC DC Relay Special Relay TR
Input Input Output AD 1Egﬂppg %rgltt);y Output %rgﬁ:’sty Output
Parameter 16 Pts 16 Pts 32 Pts 16 Pts 16 Pts 16 Pts
setting
* *
oo | 2) 040 o | 060 070
~00F 010 020 ~04F | ~O5F ~06F ~07F
~01F ~03F

*1) The upper 16 pts of module is disabled.
*2) The upper 16 pts (PO30 ~ PO3F) are used as internal relay.

*3) Since the slot is reserved as empty, the input module is disabled.

2.4.9 The output during debugging
(Applicable for K80S / 200S / K300S / K1000S)

With this parameter setting, user can decide that the result of operation will be output to external

device or not when the CPU is in DEBUG mode.

2.4.10 The slot No. for external interrupt

(Applicable for K200S only)

The K200S series has no interrupt module. Therefore, user can assign an input module as interrupt

input module and input signals applied to this module will be handled as external interrupt input.
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2.5 Operation processing of CPU

2.5.1 The repetitive operation
The repetitive operation method repeats execution of a series of operations The CPU repeats

the operation processing as followings.

Fig. 2-3 Operation processing of the CPU

v

Input refresh

Step : 0000

Step : 0001

Operation

1Scan

END

Self-diaanosis

v

Output refresh

The CPU refreshes input data, then executes the sequence program stored in the internal
memory, beginning with step 0 to the END instruction. After executing the END instruction, the

CPU performs self-diagnosis and refreshes output data, and then returns to input refresh.

Scan : The series of steps from step 0 to the next step O is called a scan. Therefore, a scan time of the CPU is

calculated as a total of the processing time of the sequence program (step 0 to END) and the internal

processing ime (self-diagnosis and IO refresh) ofthe CPU.
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2.5.2 The operation mode of CPU

MASTER-K series has 4 operation modes as shown below. The arrow indicates that mode

change is available.

<Figure 24 Operation modes of MASTER-K series>

» Program

) mode
Pause Debug
mode mode

1) The flow of RUN mode

Start RUN mode

'

Clear the non-latched

memory area

b

Check user program

Execution of

sequence program
END processing *1)

L

I/O refresh

!

Check mode change

*1) END processing : Self-diagnosis, Timer / Counter update
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2) The flow of Program (PGM) mode

Start PGM mode
v
Turn the output off
v <
Self-diagnosis
!
I/O refresh
v
Check mode change

- Program read / write / monitor can be performed in program mode. External wiring check is also

possible with the forced 1/0O on/off function.

3) The flow of Pause mode

| Start Pause mode |

I

Self-diagnosis

| Check mode change |

- Stops the operation of CPU, but keep the status of output and internal memory.

4) The flow of Debug mode

Start Debug mode
<

Clear nortlatched memory area

Stop operation

Execute the operation at

The designated step
v <
Self-diagnosis

v

I/O refresh

v

Check mode change
[
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2.6 Special functions of MASTERK series

2.6.1

Interrupt functions

(Applicable for K200S / K300S / K1000S )

When an interrupt occurs, the CPU module will stop the current gperation and execute the
corresponding interrupt routine. After finish the interrupt routine, the CPU resume the sequence
program from the stopped step.

MASTER-K series provides 2 types of interrupt. The TDI (Time driven interrupt) occurs with the
constant period, and PDI (Process driven interrupt) occurs with the status of external input.

Before to use interrupt function in sequence program, the parameter setting should be done
properly. (See 2.4.6 for parameter setting) Then the corresponding interrupt routine should be
written after END instruction. (Refer chapter 4 for details) If interrupt routines are not matched with

parameter settings, an error occurs and the operation of CPU will be stopped.

To execute an interrupt routine, use the El instruction to enable the corresponding interrupt. The
interrupt routine is not executed if an interrupt factor occurs before execution of an El instruction.
Once an interrupt is enabled with El instruction, it keeps the enabled status until DI instruction is
executed to disable the interrupt. When a CPU is turned to RUN mode, all interrupts are disabled

by default.

When multiple interrupt factors occur simultaneously, interrupt routines are executed according to
the priority given to the each interrupts. If an interrupt factor that has higher priority occurs while
other interrupt that has lower priority are executing, the interrupt routine of lower priority will be
stopped and the interrupt of higher priority will be executed first. The following figure shows how a
CPU handle multiple interrupts.

<Figure 2. 5 The execution order of multiple interrupts>

Q@ Program starts

Q

Main Program

A L @ |@ Interrupt 2 occurs

Q (® Stop main program and execute interrupt

L, v routine 2

Interrupt routine 1 ©) @ Interrupt 1 occurs (higher priority)

Interrupt routine 2 Q

) €] Stop routine 2 and run routine 1

@) Finish routine 1 and return to routine2

Q Finish routine 2 and return to main program
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1) Parameter setting

K80S / 200S K300S K1000S
Priority Type Period Priority Type Period Priority Type Period
0 TDIO 10msec 0 TDIO 10msec 0 TDIO 10msec
1 TDI2 25msec 1 TDI2 25msec 1 TDI2 25msec
2 TDI5 100msec 2 TDI5 100msec 2 TDI5 100msec
7 INT7
13 INT7
29 INT15

a)Period is the interval of time driven interrupt occurring. It is variable from 10msec to 60000msec (60sec) by

100msecunt.

b) The priority is also used as the number of interrupt. To enable/disable the TDI5 interrupt with priority level 2,

forexample, use EIDI instrucion as' B3 /* D6’ .
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2) TDI (Time driven interrupt)

TDI occurs periodically with the constant interval assigned in parameter setting. The interrupt

routine of TDI starts with the TDINT instruction and ends with the IRET instruction.

When multiple interrupt factors occur simultaneously, interrupt routines are executed according
to the priority given to the each interrupt. If an interrupt factor has higher priority occurs while
other interrupt has lower priority are executing, the interrupt routine of lower priority will be

stopped and the interrupt of higher priority will be executed first. Otherwise, two interrupts are

executed consequently.

The maximum numbers of TDI for K200S / 300S / 1000S are shown as following table. See the

2.4.5 for details of parameter setting.

PLC type Available TDI
K80S TDINTO~7
K200S TDINTO~7
K300S TDINT 0~ 13
K1000S TDINT 0~ 29

The following figure shows an example of TDI execution.

<Figure 2.6 The example of execution of TDI>

Used TDI Interrupt routines

TDI 0 : occurs every 200msec A : The routine corresponding to TDI O
TDI 1 : occurs every 100msec B : The routine corresponding to TDI 1
TDI 2 : occurs every 400msec C : The routine corresponding to TDI 2

< 400msec

P 200msec L 200msec

) 100msec ) 100msec ) 100msec . 100msec

A B C B A B B A
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3) PDI (Process driven interrupt)
PDI occurs when the input status of interrupt module is changed from OFF to ON or from ON to
OFF. (Select by DIP switch setting) Since K200S does not have interrupt module, PDI will occur
when the input assigned as interrupt input by parameter setting is changed from OFF to ON.
The execution order of multiple interrupts is similar as TDI. The following figure shows an

example of execution order of multiple PDI.

<Figure 2-7 The execution order of multiple PDI>

Main Program o o
2 — @ PDI O
©)
ST \4 PDI 1
Interrupt routine O G ®
h4 PDI 2 —
Interrupt routine 1 Q
! @ O ®
Interrupt routine 2 Q y @
e’ @

Q Program starts

Q Interrupt 2 occurs

€] Stop main program and run PDI routine 2

@ Interrupt O occurs (higher priority)

€ Stop routine 2 and execute routine 0

€] Interrupt 1 occurs (lower priority)

@ Finish routine 0 and execute routine 1

(® Finish routine 1 and resume routine 2

(9 Finish routine 2 and back to main program
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2.6.2 RTC (Real Time Clock) function

Since the RTC function is optional function, not all MASTER-K series support this function.
Please refer the Catalog and CPU manual for applicable models.
Clock operation by the RTC function is continued with a battery or super capacitor when the

CPU is powered off.

1) Clock data

Clock data is the data comprised of year, month, day, hour, minute, second, and date.

Data name Description
Year The lower 2 digits or 4 digits of the Christian Era
Month 1to12
Date 1to 31 (A leap year is distinguished automatically)
Hour 0 to 23 (24 hours)
Minute 0to59
Second 0to59
0 Sunday
1 Monday
2 Tuesday
Day of the week 3 Wednesday
4 Thursday
5 Friday
6 Saturday

2) Precision

Max. 1.728 second per 24 hours (general temperature)

3) K10S / K30S / K60S
a) Read RTC data

RTC data is stored as f ollowing table.

Memory Area Description Example data
(Word) Higher byte Lower byte (BCD format)
L012 Year - h98xx
L013 Date Month h2212
L014 Hour Day of the h1902
week
LO15 Second Minute h4637

Example : 1998. 12. 22. 19:37:46, Tuesday
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b) Write RTC data
There is two ways to write new RTC data to the CPU.
The first one is using a handy loader (KLD-150S) or graphic loader (KGL-WIN). For detailed
information, refer the user’ s manual of KLD-150S or KGL-WIN.
The second one is write sequence program. By switching a special bit on, user can replace
the current RTC data with the preset data stored in a specified memory area. The followings

are the memory address of preset data and an example program.

RTC preset data is stored as following table.

Memory Area Description Example data
(Word) Higher byte Lower byte (BCD format)
D249 Year - h99xx
D250 Date Month h1701
Day of the
D251 Hour week h1100
D252 Second Minute h2453

Example : 1999. 1. 17. 11:53:24, Sunday

M310 (RTC data change bit) : When the M310 bit is switched on, the new data in D249 ~
D252 will be moved to L12 ~ L15. After data is moved, M310 has to be switched off

immediately because current data will be updated every scan while M310 is on.

<Example program>
PO00
| F [ MOV h9900 D0249 +— :1099
Start switch [ MOV h1701 D0250 4+ January 17th
[ MOV h1100 DO02514+— :11h Sunday.
[ MOV h2453 D0252 1 :53m24s
[ D M310 +— :Changing enable
I I Other Program Ii

teCPUModLe.

a) The RTC data has not been set by factory default. Before using RTC function, write a correct RTC data to

b)  Ffunreasonable RTC data s witen to the CPU, the RTC operation can notbe executed nommaly.
Example : 13 (month) 32 (day)
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4) K80S /200S / K300S / K1000S

To read / write RTC data of K80S / 200S / K300S / K1000S is similar as K10S / K30S / K60S.

The only difference is memory address of current / preset RTC data. See the following table.

The current RTC data
Memory Area Description Data
(Word) Higher byte Lower byte (BCD format)
Lower 2 digits
F053 of year Month h9812
F054 Date Hour h2219
FO55 Minute Second h3746
FO56 _ I—_|igher 2 Day of the h1902
digits of year week
Example : 1998. 12. 22. 19:37:46, Tuesday
The preset RTC data
Memory Area (Word) Description Data
K80S / 2005/ K1000S Higher byte Lower byte (ECDEEY
K300S
D4990 D9990 Lower 2 digits Month h9o01
of year
D4991 D9991 Date Hour h1711
D4992 D9992 Minute Second h5324
D4993 D9993 Higher 2 digits Day of the h1900
of year week

Example : 1999. 1. 17. 11:53:24, Sunday

M1904 : RTC data change bit

When the M1904 bit is switched on, the new data in D4990 ~ D4993 (D9990 ~ D9993) will be
moved to F53 ~ F56. After data is moved, M1904 has to be switched off immediately

because current data will be updated every scan while M1904 is on.

<Example program for K200S / K300S>

POO0

| | [ MOV h9901l DA4990 +—1 :1999 January
Startswitch [ MOV hi711 D4991 34— -17th110’ clock

[ MOV h5324 D4992 +— :53min 24sec

[ MOV h1900 D49934+— :1999, Sunday
[ D M1904 — :Changing enable

|} I Other Program |7
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2.6.3 ForcedI/O setting
(Applicable for K80S / 200S / K300S / K1000S)

It is possible to output a designated data regardless of the result of operation. This function is
useful to check operation of the output modules and wiring between the output modules and

external devices.

K80S K200S K300S K1000S
Forced I/O request bit M1910
The forced /O address D4700 ~ D9700 ~
The forced I/O data D4800 ~ D9800 ~

Example 1) Output h8721 to the P10 word by force (K80S / 200S / K300S)
a) Write the forced 1/0O data (h8721) to the corresponding data word. P10 is matched to the
D4810 word.

<D4810 word>
F B D C B A 9 8 7 6 5 4 3 2 1 0

11010 ofoj1f1f2)J]0f0j212)]0(0f0O]O0]|1

b) Write the forced I/O address (All bit = hFFFF) to the corresponding address word. Write
hFFFF to the D4710.

<D4710 word> ( 0 = disable forced /O, 1 = enable forced 1/O )
F E D C B A 9 8 7 6 5 4 3 2 1 0

11111111 1j]1]1(1(|1]1 1|1

¢) Switch on the forced I/O request bit (M1910).

d) Output of P10 word
(P : The previous result of operation)

F E D C B A 9 8 7 6 5 4 3 2 1 0

PlP|lP|P|P|P|P|P|P|P|P|P|P|P|P]|P
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Example 2) SwitchOn/Off the last bit of PO7 word (K1000S)

a)

b)

c)

d)

Write the forced I/O data (h0001) to the corresponding data word. P10 is matched to the
D9807 word.
<D9807 word>
F E D C B A 9 8 7 6 5 4 3 2 1 0

ojojofojojofojojofojojofojo|of1

Write the forced 1/0 address (last bit = h0001) to the corresponding address word. Write
h0001 to the D9707.

<D9707 word> ( 0 = disable forced /O, 1 = enable forced 1/O )
F E D C B A 9 8 7 6 5 4 3 2 1 0

ojojofojojofojojofojojofojo|of1

Switch on the forced 1/O request bit (M1910).

Output of PO7 word
(P : The previous result of operation)

F E D C B A 9 8 7 6 5 4 3 2 1 0

PplP|lP|P|P|P|P|P|P|P|P|P|P|P|P]|P

2.6.4  Program edit in RUN mode

(Applicable for K8OS / 200S / K300S / K1000S)

User can insert, delete, or change instructions of program while the CPU is running. This

function is useful to debugging or testoperation. Please refer the user s manual of KLD 150S or

KGL-WIN for detail information.

The programedit in RUN mode can not be performed for the following instructions — JMP, JME, CALL, SBRT,

FOR, and NEXT instructions. Moreover, the program that has very long scan time (longer than 2 seconds) can

notbe editwhiethe CPUisinthe RUNmodk:
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2.6.5 Self-diagnosis

1) WDT (Watch dog timer) function

The watch dog timer is an internal timer of a PLC to detect the error of hardware and a

sequence program. The default value is set as 200msec, and it is changeable with parameter

setting. (K200S / K300S / K1000S only) Refer 2.4.1 for details on the parameter setting.

The CPU resets the watch dog timer before step 0 is executed (after the END processing is

finished). When the END instruction has not been executed within the set value due to an error

occurred in the PLCor the long scan time of a sequence program, the watch dog timer will

times out. When a watch dog timer error is occurred, all outputs of the PLC are turned OFF, and

the ERR LED of the CPU will flashes. (RUN LED will be turned OFF) Therefore, when use FOR

~ NEXT or CALL instruction, insert WDT instruction to reset the watch dog timer.

2) /0 module check function

If one or more I/O modules are mounted/dismounted while the PLC is powered, the

corresponding bit (FO040 ~ FO0050 : 32 bits) will be switched on. If a module is mounted

improperly, the relevant bit will be switched on also.

P C
W P
R U
SlotNo: 0 1 2 3 4 5 6 7
MSB LSB
FO04 \
(word) L ! -
|_> Error occurred at slot O
Error occurred at slot 1
» Error occurred at slot 15
MSB LSB
Foos | \ Ll
(word)

3) Battery check function

(Applicable for K80S / 200S / K300S / K1000S)

P Error occurred at slot 31

When the voltage of the battery for backup the memory IC of CPU are lower than the minimum

back up voltage, the BAT or ERR LED of CPU module will be turned on.
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2.7 Program check

271 JMP-IME

1) If the input condition of JMP n instruction is turned on, the CPU skips all instructions until JME n
instruction. The skipped instructions are processed as NOP instruction. Max. 128 JMP-JME can be

used. (JMP 0 ~ JMP 127, JME 0 ~ JME 127)

JMP 000
LOAD P0O000
outr POO1L
JME 000

Process

—>
as ' NOP

2) The JMP n instruction should be matched only one JME n instruction. The duplication of JME is not

permitted. However, the duplication of JMP n instructions is possible.

No Error

3) The JMP n instruction without corresponding JME n instruction (stand-alone JMP n) will cause

program error. If only JME or JMP is inside of a loop (subroutine, FOR~NEXT block, or interrupt

routine), an operation error will occur when the JMP instruction is enabled.

JMP 005 : Error (Stand-alone)
MOV

¢

BEND

JMP 005
¢

FOR 50

: Error when it is enabled

JME 005

NEXT
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2.7.2 CALL,SBRT/RET

1) CALL n, CALLPn:
The CALL(P) instruction executes the subroutine program specified by the pointer ‘ i . Multiple
levels of nesting of the CALL(P) instruction are allowed.

2) SBRT/RET
SBRT instruction shows the start of subroutine program, and RET shows the end. Those two

instructions should be in pairs.

LOAD P0O0O

SBRT 40 . Error (SBRT before END)

RET : Error (Stand Alone)

LOAD P042

CALL 30 : Error (No SBRT)

LOAD P010

CALL 30

SBRT 30 : Error (No RET)
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2.7.3 MCS -MCSCLR

The MCS n instruction starts a master control sequence. Each MCS instructions are followed by

a number (n) that shows the priority of the master control. The range of nis 0 ~ 7.

MCS
¢
MCS

0 : High
X

7 LOW

The MCSCLR n instruction ends a master control sequence. If a MCSCLR instruction is

executed, all master controls that have lower priority are cleared automatically.

MCSCLR
MCSCLR

0 : (MCS 1 is cleared automatically)
1 : Emor (Improper order of MCSCLR)

When use master control, it should start from the highest priority level and end from the lowest

priority level. The MCS n and MCSCLR n instructions should be in pairs. Otherwise, a program

error occurs.
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2.7.4 FOR —NEXT

(Applicable for K200S / K300S / K1000S)

FOR and NEXT instructions should be in pairs, and each pairs should be start by FOR
instructions. The maximum nesting level of FOR-NEXT blockis 5.
If there is a stand-alone FOR or NEXT instruction or the nesting level exceeds 6, a program

error occurs and CPU stops operation.

LOAD PO00
FOR 1 : No error (3 level nesting)

LOAD POO1

FOR 20

NEXT : Error (Stand-alone NEXT)

LOAD  P002
FOR 20

END :Error (No END instruction is permitted
8 between FOR and NEXT)
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275 END/RET

1) If there is no END in a sequence program, a program error occurs and CPU stops operation.

LOAD PO12
¢

P 10
¢

ME 10
4

: Missing END

2)If there is no RET in a subroutine program, a program error occurs and CPU stops operation.

END

SBRT
4

LOAD P00O
4

out FO10
4

2.7.6 Dual coail

: Missing RET

If a memory device is used as an output of operation two or more times, a dual coil error occurs.

Because this is not a serious error, it does not make the CPU stop.

LOAD

ouT
SET

P0O000
MO00

MOOO : Dual coil error
MO00 : Dual coil error
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2.8 Error handling

2.8.1 RUN/STOP at operation error
When an operation error (indirect addressing error, BCD operation error, etc) occurs, the CPU
decide to continue operation or not based on parameter setting.

Refer the chapter 2.4.4 for details.

2.8.2  Error flags (F110/ F115)
If an error occurs while the CPU is running, 2 error flags (F110 and F115) are switched on.
The F110 is updated after each instruction is executed. However, the executed instruction is not
related to any error (such as the LOAD instruction), it keeps the previous value. In other hand,
the F115 keeps the on status after it was switched on at once. To clear the F115 flag, execute

the CLE instruction. The following table shows an example of F110 and F115 operation.

Program Error occurred? F110 F115 Remarks
ADD DO 10 M20 No OFF OFF
MOV DO #D10 Yes ON ON D10 = hFFFF
LOAD P0000 NA ON ON
INC DO No OFF ON
LOAD P0001 NA OFF ON
WAND P01 M10 #D400 Yes ON ON D400 = hFF00
LOAD P0002 NA ON ON
WAND P01 M10 D300 No OFF ON
CLE NA OFF OFF Clear F115
LOAD P0003 NA OFF OFF
WAND P01 M10 D500 No OFF OFF
BCD hFFFF D20 Yes ON ON
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2.8.3 LEDindication

1) K10S1/K10S / K30S / K60S / K80S

LED Name Operating Status LED Indication
- Serious error
ERR - Light error Flickering with 1sec period
- Program or parameter error
- CPUisin RUN mode Always ON
o
2) K200S / K300S / K1000S
LED Name Operating Status LED Indication
- CPU is in Stop, Remote mode Always ON
STOP - Serious error Flickering with 200ms period
- Light error Flickering with 600ms period
- Program or parameter error Rickering with 1sec period
RUN - CPUisin RUN mode Always ON
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2.8.4  Error code list
Error type Message ((I::?)gg) CPU Description Corrective action
Internal The operating system ROM or other Contact the nearest
system error System eror ho001 Stop H/W is defective. LG representative
OSROM OSROM . . . Contact the nearest
error error h0002 Stop The internal system ROM is defective. LG representative
OSRAM OSRAM : . : Contact the nearest
error error h0003 Stop The internal system RAM is defective. LG representative
Data RAM DataRAM h0004 Sto The RAM atwhich a data is stored is Contact the nearest
Error error P defective. LG representative
Program The RAM at which a program is Contact the nearest
RAM error Error h0005 Stop stored is defective. LG representative
Gate array . . Contact the nearest
error GIA error h0006 Stop The gate array of CPU is defective. LG representative
Sub rack . . .
Sub power The expansion rack is power off or Check the expansion
z:arv(\)/;ar down | orror hoo07 Stop defective. rack is powered.
Power off and restart
L the CPU. If error still
QSWDT OSWDT h00o8 Stop The CPU operation time (not the scan occurs, contact the
time out error error time) is too long. nearest LG
representative
Shared RAM Common . Contact the nearest
error RAM error h0009 Stop Shared RAM irterface error LG representative
Fuse break Run The fuse used in output module is Check the fuse and
error /O fuse error hOO0A (Stop) blown. replace it.
Instruction OP code hOOOB St CPU meets an instruction can not be Contact the nearest
code error error op decoded during executing program. LG representative
Flash User memory HO0OC Stop CPU can not access the internal flash g]giglgr;h grflc?fgplace it
Memory error | error memory if necessary.
= Mount or dismount a module while ~_Power off -
. . Remount module —
the PLC is powered. A module is Power on
1/O slot error 1/O slot error h0010 Stop mounted improperly. - Replace the IO
- /O module or expansion cable is moc? le or expansion
defective. u Xpansi
cable
. 1/O points exceed the maximum limit
oM:\;(lrmum Vo Max I/O over h0011 Stop points (Fmm mounting numbers over Replace I/O unit
error, - --)
Special Card Special I/F h0012 Sto Error occurred during special card Contact the nearest
I/F error error P interface LG representative
Fmm O IF FmmO - h0013 Stop Fmm O VE error Contact the negrest
error error LG representative
Fm 1 1/F Fmm 11F h0o14 Stop Fmm 1 UE eror Contact the negrest
error error LG representative
Fmm 2 IIF Fmm2 /- Contact the nearest
error error h0015 Stop Fmm 2 |/ error LG representative
Fmm 31 Fmm31F Contact the nearest
error error h0016 Stop Fmm 3 |/ error LG representative
Parameter Parameter When the parameter is wrong or has Change parameter
h0020 Sto,
error error P incorrect checksum. setting
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Error Code (Continued)
Error type Message ('C::ggée) CPU Description Corrective action
When the CPU is powered on or turned to Change parameter
1/O parameter 1/O parameter
enmor enmor h0021 Stop | RUN mode, /O modules are not mounted setting or re-arrange
as I/O reservation of parameter setting. I/O modules
. 1/O parameter setting value or actually
I’\//ng érrr:g:n Zﬁ Oprarameter h0022 Stop | mounted I/O points exceeds the sC:tfi‘:ge parameter
maximum I/O points of CPU module.
Famrr:n?eter FmmO0 h0023 Run Fmm 0 parameter error Change parameter
P parameter error P setting
error
Fmm 1
Fmm 1 Change parameter
parameter parameter error h0024 Run Fmm 1 parameter error seting
error
Fmm 2
Fmm 2 Change parameter
parameter parameter error h0025 Run Fmm 2 parameter error sefting
error
Fmm 3
Fmm 3 Change parameter
parameter parameter error h0026 Run Fmm 3 parameter error setting
error
Operation Operation error h0030 Stop | - BCD operation error Revise program
error (Run) | - Operand error
: - Change parameter
The scan time exceeds the parameter setting '
WDT error WDT over error h0031 Stop value of watch dog timer. yalue or insert WDT
instruction
An error occurred while editing program
Program PGM Change . . )
change error | error h0032 Stop | in RUN mode. (The change is not
completed)
Program PGM Change h0033 R A code error occurred while editing
change error error un program in RUN mode. .
Code check Code chack There is an instruction connot be .
error error h0040 Stop decoded in program. Revise program
Missing END Missing END . . Lo Insert END instruction
instruction instruction h0041 Stop | There is no END instruction in program. at the end of program.
o o Insert RET instruction
Missing Missing . . Lo .
RET eror RET instruction h0042 Stop | Thereis no RET instruction in subroutine. at the end of
subroutine
: . A subroutine is called with CALL
SBRTeror SBRTinstudion h0043 Stop instruction, but there is no corresponging | Write subroutine.
subroutine.
IMP-IME . .
instruction JMPIME hoo44 Stop QMP JME_ instructions are used Revise program
error error improperly in program.
FORWEXT FOR~NEXT h0045 St FOR~NEXT instructions are used Revise program
instruction error OP | improperly in program. Evise progra
error
MCS -~ MCS ~ h0046 Sto MCS~MCSCLR instructions are used Revise program
er:rosr:u l MCSCLRerror P improperly in program. prog
MPUSH ~ MPUSH ~ h0047 St MPUSH~MPOP instruction are used Revi
MPOP error MPOP error op improperly in program. evise program
Dual Coil . A device is used as the output of .
error Dual Caoil error h0048 Stop operation more than one time. Revise program
Syntax Syntax Wrong input conditions or too many .
error error h0049 Stop LOAD instructons, etc. Revise program
Battery error Battery error h0050 Run The voltege of back-up battery is too low E:\Elgﬁs battery with
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3 Instructions

3.1 Basicinstructions

3.1.1 Contact instructions
Mnemonic | Function ic : 2
symbol No. Ladder symbol S Contents of processing % | Page
LOAD - I I I - | NO contact operation start o 4-1
LOAD NOT - I H’ - | NC contact operation start o 4-1
AND - i i - | NO contact series connection o 4-3
ANDNOT - /H’ - | NC contact series connection o 4-3
OR - | i i - | NO contact parallel connection o 4-4
OR NOT - | /H’ - | NC contact parallel connection o 4-4
3.1.2  Connection instructions
Mnemonic | Function = . 2
symbol No. Ladder symbol S Contents of processing & | Page
{1 '
AND LOAD - | / | B - | Series connection of blocks o | 4-6
11 ]
OR LOAD - | : % : - | Parallel connection of blocks o | a-8
MPUSH 005 MPUSH .. - | Stores the operation result o |4-10
can
Reads the operation result from
oty - 4-10
MLOAD 006 MLOAD ¢ |— MPUSH o
MPOP 007 MPOP £~ .| Reads the operation result from| |, .o
MPUSH and clears the result
3.1.3 Inversion instruction
Mnemonic | Function = . )
symbol No. Ladder symbol ) Contents of processing % | Page
NOT - | - | Invert the operation result o |4-12
7S P

Appicable CPUype: o =AICPUs;  =KI10S1/K10S/K30S/KB0S;  =K200S/K300S/K1000S
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3.1.4  Master control instructions
Mnemonic | Function = . )
symbol No. Ladder symbol 5 Contents of processing % | Page
MCS 010 —[MCS n:l— - | Start a master control o |4-13
MCSCLR o1 _[MCSCLR n :l— - | End a master control o [4-13
3.1.5 Output instructions
Mnemonic | Function = . z
symbol No. Ladder symbol 5 Contents of processing % | Page
D 017 —[ D @:l— .| Generates one scan pulse on the | | | ,_46
rising edge of input signal.
DNOT 018 —[ D NOT @]— _ | Generates me scan pulse on the [ | |, _4q
falling edge of input signal.
SET - —[ SET @:l— - | Set a device o |[4-19
RST - —[ RST @:l— - | Reset a device o |4-20
our - —( )—| - | Output a device o
3.1.6  Step controller instructions
Mnemonic | Function ic . 2
symbol No. Ladder symbol S Contents of processing % | Page
SETS - _[SET SXHXX :I— - | Sequential processing control o |4-22
ouTs - —( SxX.xx )—' - | Lastin priority control o |4-24
3.1.7 END instruction
Mnemonic | Function = . 2
symbol No. Ladder symbol 3 Contents of processing % | Page
BEND 001 —[ END :I— - | Ends a sequence program o |4-25
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3.1.8 No operation instruction

Mnemonic | Function

Unit

>
symbol No. Ladder symbol Contents of processing 6 Page
NOP 000 No ladder symbol - | No operation (occupies 1 step) o |[4-26
3.1.9 Timer instructions
Mnemonic | Function i= : >
symbol No. Ladder symbol S Contents of processing % Page
Timer seting value <On delay timer>
& Input J |_
TON ] TON Txx (W ) e ) o a7
|
e ouput_|
Timer relay No. t=seting value
Timer setiing value <Off delay timer>
\' Input |
TOFF - TOFF Txxx@ - : — t — o |4-29
7 ouput |
Timerrelay No t=seting value
Timer seting value <Accumulation timer>
Input
™R ) }'H‘[TMR ox @H |- | o
Pl St1d ] - ME—|
Timerrey No. t=setingvalue (t=t1+2)
Timer setiing value <Monostabletimer>
e [ [ [
TMON - |‘|:TMON Txxx@ . — t 4-33
Pl Output ] [
Timer setiing value <Retriggerable timer>
ot [ |
TRTG - }‘|:TRTG Tox - t—% 4-35
/
Timer relay No. t=setingvalue
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3.1.10 Counter instructions

vinemonic | =unctior = . z
symbol No. Ladder symbol 5 Contents of processing % | Page
Counter Reset
Count Lelay : :
Puse Count 1 1
UCIU Cxx Pulse E_WJMJIMJIHI E
- I____
Ctu - Reset - | Current ‘\\j. Setting| © | 4-37
|_ R <& @ value x: value
| |
- 1 1
Setting value Output I
Counter relay Reset | |
Count _ Count : \
v Pulse ! |
|_ D CID Cxxx | \ \
CID - Resgt - | Current : Setting| o |4 -38
R < @ value ' value
I |
Setting value Output
R
Courter ey eset |
FUUEE oy O T TR
Pulse \
— U ClWD Cxx[] D b
Down Down I ]
CTUD - Puse Pulse by o |4a-39
— D Current (N S L AR
Reset value : : ! : Setting
— R <> @ 1 ) I value
] ]
I I
Setting value Output
Counter relay Reset .
Count - 1
Pulse Count \
|— D CIR Cxxx Pulse T T
| 1 R
CIR - 1 ' o |4-a1
Reset Current 17"7' T
FR <S> Q value — k !
]
. E
Setting value Output
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3.2 Application instructions

3.2.1 Datatransfer instructions

M:fnnglic Furlll%t.ion Ladder symbol § Contents of processing é Page
MOV 080 ‘I:MOV @ @ :|—| a Move data
5 ) 51
wowe | o Hwowe @OH 8] G1——1 @
DMOV 082 ‘|:DMOV @ @:H o | Move data
s} o 51
DMOVP @ L oow © @:H 8l 10+10— 1 @
CMoV 084 ‘I:CMOV @ @:H a Complement data move
9 - o 53
CMOovP 085 ‘I:CMOVP ® @:H = (I——1 (O
DCMOV 086 ‘I:DCMOV @ @:I—I a Complement data move
S — — o 53
DCMOVP % oovove © @:H 8 1@+1@—1 O 1 @
Group move
GMOV 090 ‘[GMOV ©® 0 n]-| g © © _ s
GMOVP o o © @ n]_| 3 —_— n
—
_> p—
o oop ‘I:FMOV ® © n]_| Filing move (D B
E o | 57
FMOVP @  Heavowr @ @ n]-| e n
BMOV 100 ‘[BMOV ® 0O QNH | Bitmove
_g ¢} 59
BMOVP 101 ‘I:BMOVP @ @ QN:H (See the 5-9 page for detail usage)
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3.2.2  Conversion instructions
Mnemonic | Function = . )
symbol No. Ladder symbol 5 Contents of processing % | Page
BCD 060 ‘I:BCD @ @:I—I @ BCD conversion
.g Binary BCD o 5-11
BCDP 061 —[BCDP 6] @]—I A 1@1—» 1O
DBCD 062 —I:DBCD @ @]— % BCD conversion
Binary BCD o 511
N
DBCDP o | ® oH |” (9+1Qr—»1 (1. ©®
BIN 064 ‘|:BIN @ @]‘ a BIN conversion
S| soo Binary ° | 514
BINP s |dewe O OH %] 1©@1—> @
DIND 066 —I:DB|N @ @:I— a BIN conversion
2| Bep Binary o 5-14
N
™
DBINP 067 ‘|:DBINP Q @:I_ +190H——»I (1. O
3.2.3 Compare instructions
Mnemonic | Function = . 2| p
symbol No. Ladder symbol 5 Contents of processing 5 age
awp 050 —I:CNP @ @:I— g Compare S1 and S2. 16
le) -
ovee osi | {owe &) G H |¥| Resutis indicated by F120 ~ F125
Compare [ S1+1, S1] and [ S2+1,
DOVP 2 |[door @ @H |4 pare [ Jand
el S2] o 5-16
N
™
DOV | {oawr & @ H Result is indicated by F120 ~ F125
ToMP 054 ‘[TCMP @ @ @:H “ ggmpare S1 and 16 words from
e} ¢} 5-19
TOVPP 055 ‘[TCNPP e @ ®]-| S
Result(16bits) is stored at D
Compare [S1+1, S1] and 32 words
DTOVP 056 ‘[DTC'VP © @®}| a| froms2
s} o 5-19
o
DTCMPP 057 ‘[DTCMPP @ @@:H | Result(32 bits) is stored at [ D+1,
Dl
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Comparison instructions (Continued)

Mnemonic

Function

= >
symbol No. Ladder symbol 5 Contents of processing % | Page
LOAD= 028 |—[ - O@F 521
_ £| The input condition is switched on
AND= o |1- @@} | when [S1] =[S2] 522
" w |H- @@H
o | o |- ©@@F
@| The input condition is switched on
AND> 096 1> @ &@}|2| when [s11 > [s2] (Signed 522
— [ comparison)
" w |[H> @a@H 523
LOAD< 048 I-[ < @@F 521
@ | The input condition is switched on
AND< 098 1< @ @} S|when [s1] < [S2] (Signed 522
— [ comparison)
or< w |[H< ®@@H 523
LOAD>= 058 I—[ = @ @F 521
@| The input condition is switched on
AND>= 106 ‘I: >= @ @:I— o| when [S1] >= [S2] (Signed 522
—| comparison)
OR>= 216 I—[ = (& @]J 523
LOAD<= 068 I—[ « @@} 521
@| The input condition is switched on
AND<= 108 1<« @ @}|Z| when [s1] < [s2] (Signed 522
— | comparison)
OR<= 218 I—[ < @]—I 523
LOAD<> 078 I—[ - @@} 521
£ The input condition is switched on
o 2
AND< ns 1< @ Sl @ | when [S1] <> [S2] (Not equal) 522
OR<> 228 I—[ - 3 @]J 523
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Comparison instructions (Continued)

. . = )
M:;nTt?onllc Furlll%tlon Ladder symbol 5 Contents of processing % | Page
LOADD= 029 —|: = @) @]— 521
21 The input condition is switched on
ANDD= w - QF o | when [S1+1, S1] = [S2+1, 52 522
oRD= w - G@H 523
LOADD> 3
= 039 —I: g @ @:I_ The input condition is switched on 521
8
ANDD> 097 _I: S @ @:I_ £ when [S1+1, S1] > [S2+1, S2] 52
™
ORD> 197 I_I: S @ @:IJ (Signed comparison) 523
LOADD< 049 —I: < @ @:I_ The input condition is switched on 521
2
ANDD< 099 _I: - @ @:I_ f, when [S1+1, S1] < [S2+1, S2] 520
[92]
ORD< 199 I_I: . @ @:I_I (Signed comparison) 53
LOADD>= 059 —I: >= @ @} The input condition is switched on 521
§2} —
ANDD>= 107 _I: - @ @:I_ £ when [S1+1, S1] >= [S2+1, S2] 520
m . .
ORD>= 17 I_I: . @ @:IJ (Signed comparison) 523
LOADD<= 069 E
—I: < @ @:I_ The input condition is switched on 521
£ when [S1+1, S1] <= [S2+1, S2]
ANDD<= 109 —|: < @ @:l— § | | 522
ORD< 019 I_I: - @ @:IJ (Signed comparison) 503
oo | m o @@F 521
2| The input condition is switched on
e} -
ANDD<> 19 ‘I: - @ @:I_ o | when [S1+1, S1] <> [S2+1, S2] 522
ORD< 229 |—|: - @ @]J 523
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3.2.4 Increment/Decrement instructions

M;ye;qnsglic Furlll%t.ion Ladder symbol § Contents of processing g Page
INC 020 ‘I:II\C @ :|—| @ Increment
5 o 524
INCP 2 | {inee ® :|—| Gl 11— 1@
DINC 022 ‘|:DINC @ :|—| a Increment
g o 524
DINCP 023 | {pnep ® :|_| & @+ +1 PO O
DEC 024 ‘[DEC @ :|—| a Decrement
e} o 526
DECP 025 | { pece ® :|—| Al 01— @
DDEC 026 —|:DDEC @ :|—| o | Decrement
s} o 526
DDECP 027 | porcp ® :|—| 8 O10 1P @1 O
3.2.5 Rotation instructions
MsnyenTt?glic Furl:(:)tion Ladder symbol % Contents of processing g Page
ROL 20 |LRroL © H can s 9
£ | “l_ || f] o | 528
ROLP o |drowp © H |=
1 bit rotate to left
@ Carr
ROR 034 ROR @ 15 9 y
{ ]— gl l——r—1 | 530
RORP 035 —[RORP ® :I— o L 1
1 bit rotate to right
RCL 040 ‘|:RCL @ :l_l s L @ g
g [ 5.2
RCLP 041 ‘I:RCLP 6 :I— & | I
1 bit rotate to left include carry
RCR 044 RCR @ 15 9 Carry
—I: :I_ g |A 534
RCRP 045 ‘I:RCRP 6 :|— gl !

1 bit rotate to right include carry
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Rotation instructions (Continued)

. . o 5
MsnyenTt?(?llc Fur,ll%tllon Ladder symbol 5 Contents of processing % | Page
DROL 022 —I:DROL @ :|_| Carry 1;@ +l€1’§ @ Q
2 <_|_ —
g | || Al o 528
DROLP 2 |doror @ :|—| & I
1 bit rotate to left
1. @, cm
DROR 036 1'-'1CD> 015 [0]
‘I:DROR @ :|_ % |A '[I I . . 20
DRORP o |{orer © H[B] T—
1 bit rotate to right
DRC 042 _I: CD) :|_ Carry 15@*%1% @ I
DRCL §2} ‘_l_}‘_—
e} | ] Al o 532
DRCLP 043 —[DRCLP ® :|—| 8 ' |
1 bit rotate to left include carry
1, ©
DRCR 1;®+ 015 0 Carry
DRCR 046 —I: @ :I_ P
< A o 534
DRCRP 7 | {orre © H |8 ! !
1 bit rotate to right include carry
3.2.6  Shiftinstructions
. . = )
Msnfnr?ggllc Furlll((:)tlon Ladder symbol 5 Contents of processing & | Page
&> @
_>
BSFT 074 {BSI——I' @@H%O_H—>lllllllll
% o 5-36
BSFTP 075 ‘I:BSFIP ) @:H o @>®
< JJJTTTTTT]weo
——
1 bit shift from S1 to S2
&>
WSFT 070 ‘[WSI—‘I’ @)@D:Hgo_*llllllllll_>
o
E o 538
%)
WSFTP or | {wsee & @:H - @>
< JJTJTTTTTT]eo
——
1 word shift from S1 to S2
@+ ®
SR {« O} |8 OOIIIITITO 540
S  —>
—
Bit shift (See 4. For details)
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3.2.7 Exchangeinstructions
M;;nTt?glic Fur,ll%t.ion Ladder symbol § Contents of processing g Page
XCH 12 |1 @ @:H a
8 [Dl1]«—%D2] o | 542
XCHP 103 _[XCHP @ @:H g
e . {DXCH @ @:H £ [ D1+1, D1 J«—% D2+1, D2 | 542
+1, +1, o
DXCHP 105 ‘I:DXCHP @ @:I—I &
3.2.8  BIN arithmetic instructions
Msn;-:g\[;)glic Fu?\l%t.ion Ladder symbol § Contents of processing g Page
ADD 110 —[ADD S & @:I' o
o [S1]1+[SzT— [D] o | 544
ADDP m  H{AooP s &2 CIE
DADD 112 ‘[DADD @ @ 0} [S1+1, S1] + [S2+1, S2]
fg ¢} 544
DADDP 13 Howoe (&) @ @H & — D+, D]
SuB 114 ‘[SUB @ @ @:I' a
= [S1]-[S2}—>[D] o | 546
SUBP 15 ‘[SUBP @ @ @:I' e
DSUB 116 ‘[DSUB @ @ @]— g| [S1+1,S1]-[S2+1, 2]
o] o 546
DSUBP 17 _[DSUBP SIS @]_ & — [D+1, D]
MUL 20 Hwmw @@@} g| 1811 % [S2F—»[D:1,D] s
MULP 121 —[MULP S & @]— S| [D+1] : High word, [D] : Low word
[S1+1, S1Jx [S2+1, S2]
DMUL 122 ‘[DMUL @ @ ®]'| @ — [D+3D+2,D+1,D]
o] [} 548
DMULP 123 -[DMULP @ @ @:H ® [D+3,D+2] = Higher 2 words
[D+1, D] = Lower 2 words
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BIN arithmetic instructions (Continued)

. . e 5
M;;nTt?gllc Fur,ll%tllon Ladder symbol 5 Contents of processing % | Page
[S1EF[S2]——»D]
oV 2 v @ @0}, |
g [D+1] = Remainder o 550
DIVP s How @ @ @H =
[D] = Quotient
[S1+1, S+ [S2+1, S2]
DDV 126 —[DD'V © & ®}| @ ——>[D+3, D+2, D+1, D]
E o 550
DDIVP 27 Hoowe @ & @]—| ® | [D+3, D+2] = Remainder
[D+1, D] = Quotient
Signed multiplying operation
MULS o2 Hws @ & @H 2
o| [S1]x [S2F—[D+1,D] |©
MULSP B Hwse @ & @]—| S
[D+1] : High word, [D] : Low word
Signed multiplying operation
[S1+1, S1jx [S2+1, S2]
DMULS 076 *[DMULS @ @ @:H @
'ﬁ — [D+3,D+2,D+1,D] o
DMULSP 077 _I:DNULSP ) @@}I &
[D+3,D+2] = Higher 2 words
[D+1, D] = Lower 2 words
Signed dividing operation
DIVS ws Hovs @ @@]‘I ol [StEIS21—[D]
is] [}
[{e]
DIVSP s  Hovse @ @ @H = | [D+1] = Remainder
[D] = Quotient
Signed dividing operation
[S1+1, S1]+ [S2+1, S2]
oovs | 2 Hoovs @ @O,
'ﬁ —»[D+3, D+2, D+1, D] o
DDIVSP 129 ™
DDIVSP :H
—[ @ @ CD) [D+3, D+2] = Remainder
[D+1, D] = Quotient
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3.2.9 BCD arithmetic instructions
. . - 5
M;;nTt?gllc Fur,ll%tllon Ladder symbol 5 Contents of processing % | Page
ADDB 130 "[ADDB S & @H a BCD addition
e} o 552
ADDBP 131 {{AooeP (8) @@H S [st]+[S2——[D]
DADDB 1w Howe & @ O] 2 BCD addiion
g o 552
DADDBP 133 _[DADDBP @ @@H ™| [S1+1,S1]+[S2+1,52] —®+1,D]
suBB 134 ‘[SUBB &) & @]‘I a BCD subtraction
'-g o 554
SUBBP 135 | sussp ) & @]‘| - [S1]-[S2 —>[D]
DSUBB 136 ‘[DSUBB @ @ @:H a BCD subtraction
g o 554
DSUBBP 137 _[DSUBBP @ @@}I ™| [S1+1,51]-[S2+1,52] —®+1,D]
BCD multiplication
we | Hwe @ @0l
S| [Sl] x [S2}—>»[D+, D] | o | 556
MULBP 1w Hwer @ @ @H 2
[D+1] : High word, [D] : Low word
BCD multiplication
[S1+1, S1]* [S2+1, S2]
DMULB 142 ‘[DMULB @ @@H a
S —» [D+3D+2,D+1D] o | 556
DMULBP 143 Howuer & @@}I m
[D+3,D+2] = Higher 2 words
[D+1, D] = Lower 2 words
BCD division
DIVB s [Howe ® @@H “ [SL]: [S2 ]—»[D ]
s} o 558
DIVBP 145 —[DNBp S & @H S| [D+1] = Remaincer
[D] = Quotient
BCD division
[S1+1, S1]+ [S2+1, S2]
DDIVB 146 ‘[DDIVB @ @@H P
= —>[D+3, D+2, D+1, D] © | 558
DDIVBP 147 ™

{oover (s @@H

[D+3, D+2] = Remainder

[D+1, D] = Quotient
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3.2.10 Logical opration instructions

M;;nTt?glic Fur,ll%t.ion Ladder symbol § Contents of processing g Page
WAND w  [fwwo @ @ 0],
S| [S1]AND[S2] (D] |o | s60
WANDP 131 Hwanor (8 & @H 9
DWAND 132 —[DWAND@ @@H o | [S1+1S1] AND [52+1,52]
el o 560
DWANDP 133 Jowanor () @@H & —» D+1D]
WOR 154 ‘[WAND Q) @@H a
5| [S1]OR[S2F—D] |[o [ 562
WORP 155 —[WANDP@ 62 @]—I =
DWOR 15 Howano & @@]—I o| 517151 OR [S2+1,52]
el o 562
DWORP 157 Howanor &) @@}I & — [D+10]
WXOR 160 Hwor © @ ®}| P
S| [SL]XOR[S2}—>+[D] |o | 564
WXORP 161 ‘[\NXORP @) @@]—I e
DWXOR 162 -[DWXOR ©G) @@H | [S1+1S1]XOR [$2+1,52]
e} o 564
DWXORP 163 _[DWXORP @ @@} & — D+1D]
WXNR 164 —[WXNR ©® @ ®:|'
[SLIXNR[S2—D | 566
VXNRP 165 Hwaere (5) € G);
DWXNR 166 ‘[DV\N\IR & @ ®:|- [S1+1,51] XNR [S2+1,52]
566
DWXNRP 167 _[DV\D(NRP ) @@} — [D+1,D]
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3.2.11 Data processing instructions

. . - 5
M;ye;qnsgllc Fur’:l%tllon Ladder symbol 5 Contents of processing % | Page
SEG 174 —[SEG CJC) O’V:H a 7 Segment decode
'_S o 568
SEGP 1 —I:SEGP @ @ QN:H - [S] decoding D]
ASC 190 ‘I:ASC ChC ONH .
Converts the data of [S] into ASCII o 571
code format and stores it at [D].
ASCP 191 Haser @@ QNH ol
BSUM 170 ‘I:DBIN ® @} ol s 5 q ]
5 | | o | 573
antit
BSUMP 171 ‘I:DBINP ® @]_ <1 | QL:)flly
DBSUM 2 |{oen ®@ OF o [5+1] q15 [S] i [D+1, D]
ﬁ | | Quantity © 573
DBSUMP 173 {oee O OH |7 ——— /o1
ENCO 17 |1enco @ @ n]-| | 2o B , D
fj | o | 575
ENCOP 17 | {acr @@ n]_| |/ Encode
DECO 178 |1oeco © @ nH " 5l g D
i) | o | 577
DECOP 179 | L oeer @ @ n]_| < : Decode
File table read
I | S]
FILR 180 ‘|:FILR O)6) n]-| a T:\\\e_.;—k
e [ s ° | 57°
FILRP 181 ‘I:FILRP Q0 n]_l 4 :|
(8]
File table read
[ | [s]
2 ~——
\_/__\
DFILR 182 ‘[DFILR @ @ ”H a [S+n]
e}
[S+n+1] | © | 579
DALRP 183 —I:DFILRP OIC) n]—l &
(8]
[D+1]
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Data processing instructions (Continued)

Mnemonic

Function

= >
symbol No. Ladder symbol 5 Contents of processing % | Page
File table write
[ | [s]
ALW 184 ‘I:HLW OJ6) n]-| o T—_c—————
FILWP 185 ‘I:FILWP ©® ® nH = ]
(8]
File table write
[ | [s]
1 \-=/_L\
DALW 186 ‘[DFILW © 0 ”]'I 9 E——— [S+n]
B
[S+n+1] | © | 581
DFALWP 187 |{orwe © @ nH &
(8]
[D+1]
4bits When
[S] n=3
DS 194 ‘I:DIS @ @ nH a
'g Dl - o | 583
DISP 15 |J{osr @O nH 2 D+1]
[D+2]
- All o—I 4bits
4bits
Sl
[S+1] ]
n
UN 192 ‘[UNI ®0 H 8l s
ﬁ o 585
UNP 13 | @O0 n]_| Sl hen L1
n=3 (8] M
4bits
IORF 200 IORF Refreshes the memory area
§2}
8 587
[{e}
IORFP 201 ‘I:IORFP @ @]—I < | from[D1] to [D2] ([D1] < [D2])

3-16




Chapter 3. Instructions

3.2.12 System instructions

Mnemonic

Function

Ladder symbol g

)
symbol No. Contents of processing % | Page
FALS 204 —E FALS n :’—{ Stores n to specified F area 589
Generate a clock pulse as below
DUTY 205 ‘I:DUTY DO n1 n2 :|- > scans o | 590
WDT 202 WDT :l‘
Clear watch dog timer 592
WDTP 28 |— worr H
OUTOFF 208 —[ OUTOFF :l- Switch off all outputs o | 594
STOP 008 —[ STOP :I- Stop the operation of CPU 595
3.2.13 Branchinstructions
Mnemonic | Function = . 2
symbol No. Ladder symbol S Contents of processing % | Page
P 012 P n ]‘I Jump
S 596
IVE 013 —[ IME n :|-| Jump end
CALL 014 —| CALL n :|-|
Call the subroutine o 598
CALLP 015 _[ CALLP n ]_I
SBRT 016 SBRT n ]‘| Start of a subroutine
)
RET 004 —[ RET :|-| End of subroutine
3.2.14 Loop instructions
Mnemonic | Function = . 2
P
symbol No. Ladder symbol S Contents of processing 5 age
FOR 206 FOR n :I' Executes the sequence program
5-100
NEXT 207 _[ NEXT :|_ between FOR and NEXT n times
BREAK 220 —[ BREAK :I‘ Escape from FOR/NEXT loop 5-101
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3.2.15 Flaginstructions

Mnemonic

Function

Ladder symbol g

)
symbol No. Contents of processing % | Page
STC 002 StC :H Set the carry flag
o 5-102
CLC 003 _[ cLC :|_| Clear the carry flag
CLE 009 —[ CLE :|-| Clear the error flag 5-103
3.2.16 Special module instructions
Mnemonic | Function = . )
symbol No. Ladder symbol 5 Contents of processing & | Page
GET 230 ‘[ a mn@eO n2:|- Read data from shared RAM of
5-104
GETP 231 ‘[ GETP ni1 @ @ n2:|- a special module
PUT 234 ‘[ PUT nl @ @ n2:|' Write data to shared RAM of
5-106
PUTP 235 *I: PUTP nl @ @ n2:|-| a special module
3.2.17 Data link instructions
. . = )
M:yenr?t?gllc Furlll(;t.lon Ladder symbol 5 Contents of processing % | Page
READ 244 ‘[READ nl st @ @n SS]‘| Read /Write data of remote 5-108
WRITE 25 Hware n st @Gh ss]-| station 5111
RGET 232 ‘[RGEI' nl st @ @1 SS:H Read / Write data of shared 5113
RPUT 233 ‘[RPUT nl st @@1 SS:H RAM of remote special module 5-116
Establish a communication
CONN 246 { :H
CONN nl st CD) SS channel
STATUS 247 ‘[STATUS nl st @ ss :I_I Read the information of remote 5118

station
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3.2.18 Interrupt instructions
. . e =
Msny%mboor}lc Furlll%tllon Ladder symbol 5 Contents of processing % | Page
B 236 B n :H Enable an interrupt
5-119
DI 239 _[ DI n :|_| Disable an interrupt
El 221 B :H Enable all interrupts
5-119
DI 222 —[ DI :|-| Disable all interrupts
TDINT 226 —[ TDINT n :|-| Start of TDI routine
5-120
INT 227 —[ INT n :H Start of PDI routine
5-121
IRET 225 —[ IRET :|-| End of interrupt routine
3.2.19 Sign inversion instructrions
Mnemonic | Function = . 2
symbol No. Ladder symbol S Contents of processing % | Page
NEG 240 e @ ]‘|
Invert the sign of [ D ] 5-122
NEGP 241 _[ e @ :|_
DNEG 242 o (O :|‘
Invert the sign of [ D+1, D ] 5-122
DNEGP 243 _[ e @ :|_
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3.2.20 Bit contact instructions

Mnemonic

Function

Unit

)

symbol No. Ladder symbol Contents of processing % | Page

BLD 248 H B @ n |_ ) #pbifgfr}tgc]t operation start with the 5.124
NC contact operation start with the

BLDN 249 H v @ n | | Neonact e 5-124
NO contact series connection with

BAND 2 -12

o =B ©ni the n" bit of [D ] 512
NC contact series connection with

BANDN 51 [ en ©nhk the P bitof D | 5-125
NO contact parallel connection with

BOR 252 |—| B @O n |—1 the i bit of [ D ] 5-126

NC contact parallel connection with B

BORN 253 |_| BN @ n |_l the " bit of [ D | 5-126
Output the result of operation to the

sor | 2 | ear @ n}H| |

© n"bitof [D ]
BSET 223 —ESEr @ n]—{ Set the " bit of [ D ] 5-128
BRST 224 —[RST ® ”:H Clear the " bit of [ D ] 5-128
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41

42

43

44

45

46

47

4.8

49

CONLACE INSTIUCLIONS ...t 4-1
4.1.1 LOAD, LOAD NOT, OUT ...ocoiiiiieieeieeee e 4 4-1
4.1.2 AND, AND NOT ..o 8 4-3
4.1.3 OR, OR NOT ..ot A-4

COoNNECHION INSITUCHIONS ..ot 4-6
421 AND LOADL..o ettt 4-6
422 OR LOAD ...ttt s A-8
423 MPUSH, MLOAD, MPOP ....ccooirieiiieieeeeee e 4-10

INVErSION INSEFUCTION ..ot A-12
431 NOT o 4-12

Master control INSIIUCHIONS ........cccoriiiriere e 4-13
441 MCS, MCSCLR ..ottt 4-13

OULPUL INSTIUCLIONS ...t 4-16
451 OUT e A-16
A5.2 Do 4-17
453 D INOT oottt sttt nneenae 4-19
A5.4  SET e et 4-20
455 RST e b A4-21

Step controller INSLrUCIONS .......cooiiiiiieeee e A-23
4.6.1  SET SXX.XX ioiiiiiiiiiiiiiiiecse e A-23
4.6.2  OUT SXXXX cuirririeieinieniireeisiestesseesse e srese e sne e s e 4-25

EN INSITUCLIONS ...ttt 4-26
AT 1 END o b A-26

NO Operation INSTIUCHION.........ccuciiiiiee e A-27
481 NOP s 4-27

TIMEr INSIIUCHIONS ... A-28
491 TON it b A4-28

4.9.2 TOFF ... A-30



493 TMR . 4-32

494 TMON ..ot renneenne A-34
495  TRTG i A-36
4.10 Counter INSIIUCLIONS ......c.cviirreeiireeeere e A-38
A.10.1 CTU ettt st 4-38
A.10.2 CTD i bt 4-39
4.10.3 CTUD ..ot A-40

4.10.4 CTR i A-42
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4 Basic instructions

41 Contactinstructions

4.1.1 LOAD, LOADNQOT, OUT

LOAD

LOAD NOT

our

Available Device Flag

Instructions

Steps

Error Zero Carry
D | ntege F110) | F111) | F112)

LOAD
oonor @ |o|o|olo|olo|lo]|o

ouT ®|o|lo|lo|o 0

=

_______________

LOAD NOT @

* Available only when do not use computer link module or data link module

1) LOAD @
a) Functions
- Starts a NO contact.
- Draw the on/off data of the specified device ( @|d use the data as an operation result.
2) LOAD NOT @
a) Functions
- Starts a NC contact.
- Draw the on/off data of the specified device ( @1d use the data as an operation result.
3your @
a) Functions
- Outputs the operation result to the specified device ( )@

Several OUT instructions can be used in parallel with one operation result.
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4) Program example
- When the input condition (P020) is switched on, the P060 and P061 will be switched on and the
P062 will be switched off.

[ Program ]
P020
i i C P00 Yy
— ( PO61 )
LOAD
P020
I I ( P063 )
LOAD NOT our
[ Time chart]

P020

P0O60

P0O61

P063
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4.1.2 AND,ANDNOT

AND

AND NOT

. Available Device Q Flag
Instructions # 2| Error Zero Carry
n
M [P K L F|]T]|C S D D | ntege F110) | F111) | F112)
AND @
AND NOT ONNONNONNONNONNONNONNO) 1

1) AND
a) Functions
- The NO contact series connection
- Read the on/off data of the specified device (@), performs the AND operation of that data and
the previous operation result, and use it as a new operation result.
2) ANDNOT
a) Functions
- The NC cortact series connection
- Read the on/off data of the specified device (@), performs the AND operation of that data and
the previous operation result, and use it as a new operation result.
3) Program example

The P061 contact will be switched on when the P020 and P021 are on and the P022 is off.

| P020 P021 P022
| I I Ib /H/ @ ( PO6G1 )
AND AND NOT
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4.1.3 OR,ORNOT

OR
OR NOT
) Available Device @ Flag
Instructions # 21 Error Zero Carry
N
M P K L F T C S D D [ ntegel F110) | F111) | F112)
on ©
OR NOT ONNONNONNONNONNONNONNG) 1
| | (
I \
OR @
| |
I
+
ornoT (9
1) OR
a) Functions
- The NO contact parallel connection
- Draw the on/off data of the specified device @), performs the OR operation of that data and the
previous operation result, and use it as a new operation result.
2) ORNOT

a) Functions

- TheNC contact parallel connection
Draw the on/off data of the specified device @), performs the OR operation of that data and the
previous operation result, and use it as a new operation result.

3) Program example
The P061 contact will switched on when the one of P020 and P021 is on.

P020
( PO61 )
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The motor operation (Example of LOAD, AND, OR, OUT instructions)

1. Operation

There are three push-button switches - PBO, PB1, and PB2. When PBL1 is pushed, a motor will start to

rotate with a forward (clockwise) direction. It will start to rotate with a reverse (counterclockwise) direction

when the PB2 is pushed. The PBO is emergency stop switch and the motor will stop operation when the

PBO is pushed.

2. System structure

Digital input Digital output
module module
[PO3] [PO6]
<Stop> PBO ® 0 0
— 1 1
<Forward> PB1 @ — ]
I__ 2 2
<Reverse> PB2 @ 3 3
Motor
O,
| Mag. SIW | | Mag. SIW |
| Reverse rotation
Forward rotation
3. Program
PO31 P030 P032 PO61 - Forward operation, Set an interlock
0000 I I | f ,H/ /H’ ( Po60 )— with reverse operation (P032, P061)
P060
Pi0|32 P|030 P&3/1 PIOEO T !
0006 Tl I — ( Posl )—f
PIO|61 - Reverse operation. Set an interlock
| with forward operation (P031, P062)
— P0O31 PO60
0011 [ 0 ] ¥ /Ir {/

[ Self locking circuit ]

P31 PO30
0000 | | 1 (

P0OG0

Once the P031 is switched on, the
P060 will be turned on and it will
keep itself as the on state until the

PO030 is switched on.
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4.2 Connection instructions

4.2.1 ANDLOAD

AND LOAD

Available Device » Flag
Instructions o) Error | Zero | Carry
M|P |K L [F |T]|]C|S |D |™]|nteger & F110) | F111) | F12)
AND LOAD 1
AND LOAD
rd=-=——=— = —— . l | i 1
1 | | | L (
! f i 1 i {
I 1 1
! ' :
! . || I
1 I i : 11 1
Block A Block B
1) Functions

- Performs the AND operation of block A and block B, and uses it as an operation resullt.

- The AND LOAD instruction can be written consecutively up to 7 times.

2) Program example

[Program ]
:“'50'26""; P023  PO24 | POEG
e L H—t
: ] 1 /1’ | 1 1 I
' PO21 P025
|k k
A
1 P022
T |
] |
memem o AND LOAD
[ Time chart]
P020 __
P022 1 |
P026 ' i
P060

4-6
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[ NOTE ] The consecutive use of the AND LOAD instruction

There are two methods to connect several blocks in serial. See the following example.

[ Ladder program ]
MO000 MO002 MO004 MO006 MO008
e ( pos0 )——
gl e B O
[ I Il 11 11
S
[ Mnemonic program ]
[A]Don'tuse AND LOAD [ B] Use AND LOAD instructions
instructions consecutively consecutively

LOAD MO000 LOAD MO000

OR M001 OR M001

LOAD MO002 LOAD MO002

OR MO003 OR MO003

AND LOAD LOAD M004

LOAD M004 OR MO005

OR MO05 LOAD M006

AND LOAD OR MO0OQ7

LOAD MO006 LOAD MO008

OR M007 OR M009

AND LOAD AND LOAD

LOAD M008 AND LOAD

OR MO009 AND LOAD

AND LOAD AND LOAD

ouT PO60 ouT PO60

END BND

The AND LOAD instruction can be used consecutively up to 7 times (8 block). When connect more than 9
blocks in serial, write @ mnemonic program such as the example [ A]. If you use KGL-WIN software and
write program in ladder mode, the KGL-WIN software will convert the ladder program into mnemonic

program [ A ] automatically.
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4.2.2 ORLOAD

OR LOAD

Available Device @ Flag
LS UEHES g Error Zero Carry
M K |L [F |T|]C|[S |D | ™D]|nteger & F110) | F111) | Fr12)
OR LOAD 1
/ Block A
N I i (
H 11 T N
1 1
L e i |
i || i
1 1 1
ol o o o o o e e e e e e e e e e e e e e e e e e e e 1
Block A
1) Functions

- Performs the OR operation of block A and block B, and uses it as an operation result.

- The AND LOAD instruction can be written consecutively up to 7 times.

2) Program example

[Program ]

P020

P024

P025

POG0

P0O61

PO%O

PIO%S

OR LOAD

PO60 )—
P026 ( )

—,H;( PO61 )
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[ NOTE ] The consecutive use of the OR LOAD instruction

There are two methods to connect several blocks in parallel. See the following example.

[ Ladder program ]
MO000 MO001
|| H ( POGO )—
MP(I)Z NIO?:B
I [
MO004 MO005
| H
MO006 MO0Q7
|| H
won ooe
[ I
[ B0 |—
[ Mnemonic program ]
[A]Don't use OR LOAD instructions [ B] Use OR LOAD instructions
consecutively consecutively
LOAD MO000 LOAD MO000
AND M001 AND MO001
LOAD M002 LOAD M002
AND MO003 AND M003
OR LOAD LOAD M004
LOAD MO004 AND MO005
AND MO005 LOAD MO006
OR LOAD AND MO0O07
LOAD MO006 LOAD MO008
AND MO0OQ7 AND MO009
OR LOAD OR LOAD
LOAD MO008 OR LOAD
AND MO009 OR LOAD
OR LOAD OR LOAD
ouTr PO60 ouTr PO60
END END

The OR LOAD instruction can be used consecutively up to 7 times (8 block). When connect more than 9
blocks in parallel, write a mnemonic program such as the example [ A ]. If you use KGL-WIN software and
write program in ladder mode, the KGL-WIN software will convert the ladder program into mnemonic

program [ A ] automatically.
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4.2.3 MPUSH, MLOAD, MPOP

MPUSH FUN (005) MPUSH
MLOAD FUN (006) MLOAD
MPOP FUN (007) MPOP

. Available Device 9 Flag
Instructions D % Error | zero | carry

M |P |K |L |F |T|C|S |D ntegel
(F110) | (F111) | (F112)
MPUSH
MLOAD 1
MPOP
MPUSH
I | —— 1
MLOAD
Sy
MPOP
1) Functions

a) MPUSH : Stores the operation result (On/Off) immediately preceding the MPUSH instruction.
b) MLOAD : Reads the operation result stored by the MPUSH instruction and resume the operation with

that operation result, starting at the next step.

c) MPOP : Reads the operation result stored by the MPUSH instruction and resumes the op eration with
that operation result, starting at the next step. Then clears the operation result stored by the MPUSH
instruction.

d) The MPUSH instruction can be used up to 8 times consecutively. If a MLOAD instruction is usel in

between, 1 is reduced from the number of used MPS instructions.
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ions

2) Program example

[ Ladder program ]
P020 P0O21 P022 P023 P024 POGO
00000 [ F——1 | || | S
P|0|25 PO61
~ | ¢ )
P|0|26 PO62
[ ( )
P027 P063
L | | )
P028 PO64
~ | | C
P029 P065
- || ()
P|O|2A P066
B I /
00027 BD
[ Mnemonic program ]
STEP INSTRUCTION
0000 LOAD P020
0001 MPUSH
0002 AND P021
0003 MPUSH
0004 AND P022
0005 AND P023
0006 MPUSH
0007 AND P024
0008 out P061
0009 MLOAD
0010 AND P025
0011 our P061
0012 MPOP
0013 AND P026
0014 out P0O61
0015 MLOAD
0016 AND P0o27
0017 out P063
0018 MPOP
0019 AND P028
0020 ouT P064
0021 MLOAD
0022 AND P029
0023 ouT P065
0024 MPOP
0025 AND PO2A
0026 ouT P066
0027 END
0028 NOP
0029 NOP
0030 NOP
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4.3

Inversion instruction

4.3.1 NOT

Available Device 0 Flag
Instructions o} Error | Zero | Carr
= Yy
M [P [K L [F [T JC [S D |D]|nteger & i | =70 | F19)
NOT 1
......... . NOT
| . el —
| 11 (
1) Functions

- Inverts the operation result before the NOT instruction.

Before NOT instruction

After NOT instruction

NC contact

NO contact

NO contact

NC contact

Serial (AND) connection
Parallel (OR) connection

Parallel (OR) connection
Serial (AND) connection

2) Program example

The following two programs perform same operation.

Program A

| P020
L

P021

P022 P023 P024

| 1

Program B

Al

| e L
AN Al A1

P024

4-12
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4.4 Master control instructions

441 MCS,MCSCLR

MCS FUN (010) MCS

MCSCLR FUN (011) MCSCLR

Available Device Flag

Instructions MIp |k |L|F [T ]c s |p D] ntege é(llzzrlrfor) (ﬁﬁ) (f;irlrz);
Mlv‘éSCLR o 1

| | [ MCS n :l_ -n (Nesting) : upto 7

| [ wesar 0 [
1) Functions

- When the On/Off command of MCS instruction is switched on, the sequence program between the
MCS instruction and the MCSCLR instruction that has same n of the MCS instruction is executed.

- Each MCS instructions are followed by a number (n) that shows the priority of master control. 0 is
the highest priority, and 7 is lowest priority. The MCS instruction should be used in order of priority
level.

- The MCSCLR instruction shows the end of master control. When a MCSCLR n instruction is

executed, all master control that has lower priority than * n' are ended automatically.
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2) Program example

Use 2 master control blocks (MCS 0 and MCS 1), and they are cleared with MCSCLR 0 instruction. The

MCS 1 block is cleared automatically.

PO30
000C || [ Mcs 0 ]|——+—
PO31
0002 | ( POBD )—] MCS 0 block
PO32
0004 [—HF ( POBL )|t
PO33
0006 | 1 [ Mcs 1 ]——<4+—
MO0OL
0008 | | ( POB2 ) MCS 1 block
MOO02
001¢ 3 ( PoB3 )+
0012 [ McsclR 0 ] —
0012 [ 80 |}

1. Scanning between the MCS and MCSCLR instructions is executed even when the On/Off
command for the MCS instruction is off. Therefore, scan time does not become shorter.
2. When On/Off command for the MCS instruction is off, the operation result of MCS to MCSCLR is

as indicated below.

The timer output contact turns off and the current value
TIMER
becomes 0.
COUNTER The counter output contact turns off but the current value
holds the present value.
out All turns off
SET, RST Hold present value

3. If an instruction which does not need a contact instruction immediately before it (FOR, NEXT, El,
DI, etc.) is contained in the MCS ~ MCSCLR block, the CPU executes the instruction regardless of

the status of the On/Off command for the MCS instruction.
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The circuit with common line (Example of MCS, MCSCLR instructions)

The below relay circuit can not be programmed into PLC program directly. Therefore, it should be

programmed with master control. (MCS and MCSCLR instructions )

[ Relay circuit ]

Manual
operation

Automatic
operation

J_ P020

L P021

J P(124 POE‘

Pp22
PO27 R0O29
P026

TF

[ PLC program with master control ]

P020 P|021
| | 3 [ Mcs 0 ]/
P022
11 ( Moo )T
P026 P0O27
|| iy (Mol )—]
MCSCLR 0 | —
P0O21 P020
| | [P
1 1 [ mMcs 1]
P024 PO23
11 | (M0 )T
Pozr PO )
1 1 ( MO2L )
MCSCLR 0 | ——
MO10 POgL
| ( PoBO )]
i
I
Mo11 POgO
| | ol ( POBL )]
Mo?
1
P61
[ =0 }—

4-15
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45 Output instructions

451 OUT
out
Available Device %) Flag
Instructions o) E b C
M |P |K|L |F |T|C|S D |™D]|nteger & | /'O | £810 | &ty
(F110) | (F111) | (F112)
our @ |o|o|O|O* 2

Device to be output the

operation result

* Available only when do not use computer link module or data link module

1) Functions
- Outputs the operation result to the bit device specified as [ D ].

2) Program example
- Program that turn the PO20 on when the MOOO or M0OO1. is turn on.

MO000 ¢
| | { Po20 H

MO01
||
[
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452 D

D FUN (017) D

Available Device Flag

[%2])

Instructions 2
s | Error Zero Carry
M|P |[K|L |F |T|c|S |D |™]|nteger & (F110) | (F111) | (F112)

| |_ Device to be converted into
] |
| I D pulse

* Available only when do not use computer link module or data link module

1) Functions

- The D instruction turns on the specified device for one scan when the input condition of D

instruction is turned on.

- Be careful when use a P area as @

2) Program example

When the P032 is switched on, the M002 is turned on for one scan.

[Program ]
i
11 [D Mmooz ]
MO002
| | ( POBO )——
fmdmmmmmmmmm e e -
e ]
3 I A — E
\ The self-locking circuit that shows the MOO02 is turned on.
[ Time chart]
P032
® =
1scan On
M002
PO60

The P060 keeps the on state because of the self-locking circuit.
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The on / off toggle control (Example of D instructions)
1. Operation
When the pushbutton PBO is pushed, the P060 is switched on. It is switched off when the PBO is pushed

again. The P0O60 will repeat on / off whenever the PBO is pushed.

2. System structure

Digital input Digital output
module POO module PO6
PBO @ — 0 Program 0 Repeat On/Off
1 1
2 2
3
3. Program
IIDOOO
0000 | | [ D MO0 ]—
PIO60 M000
0003 | | /| ( POBD )—
o0 Mo
0009 /1 ]
[ 8w [/

4. Time chart

!

P0O00

E

P0G0
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453 DNOT

DNOT FUN (018) D NOT

Available Device » Flag
Instructions D & Error | Zero Carry
M | P K L F T C S D ntegel F110) | F111) | F112)
D NOT @ |o|o|O|0O* 2

| Device to be converted into
| 11 pulse

* Available only when do not use computer link module or data link module

1) Functions
- The D instruction turns on the specified device for one scan when the input condition of D
instruction is turned on.

- Becarefulwhen use a P area as @

2) Program example

When the P033 is switched off, the M0O03 is turned on for one scan.

[Program ]
P
1 [ D moo3 ]
M003
| | ( POBO )——
fmdmmmmmmmmm e e -
e ]
3 I A — E
\ The self-locking circuit that shows the MOO3 is turned on.
[ Time chart]
P033
® -
1scan On
MO003
PO60

The P060 keeps the on state because of the self-locking circuit.
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454 SET
SET
Available Device » Flag
Instructions D o) Error | Zero | Carry
P K L F T C S D ntegel F110) | F111) | F112)

S3y ® |o|lo|o|o* o 1

X S @:—{

* Available only when do not use computer link module or data link module

1) Functions
When the input condition of SET instruction turns on, the specified device is switched on.

The turned-on device remains on even if the input condition of SET instruction is turned off. The

device can be switched off by the RST instruction.

G

2) Program example
When the input condition P020 turns on, the P060 and PO061 is turned on by OUT and SET

instruction.
[ Program ]
P020
L ( POBO y—1
P020
| | [ sET Po6L |—T
[ Time chart]

Y B —

roco | |
! 1

popy L |
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455 RST

RST

Available Device » Flag
Instructions D & Error | Zero Carry
P K L F T C S D ntegel F110) | F111) | F112)
RST @ |o|lo|o|o* o} 1

[« 01

* Available only when do not use computer link module or data link module

1) Functions

- When the input condition of RST instruction turns on, the specified device is changed as described
Device Status
M, P, K, L The specified bit is turned off.
T The timer output is turned off and current value is cleared as 0

2) Program example

Set the P061 with the PO20 and reset the PO61 with the P021.

[ Program ]

P020

| | ( P0BO —

POR0

| [ sET PO6L |—

« L

POP1

1 [ RST POBL |—
[ Time chart]

P020

P021

POGO

P0O61

|

Fi

|
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The countermeasure of power failure
(The difference of P area and K area)

1. The difference of I/O relay (P) and keep relay (K) with the OUT instruction
The following program shows the difference of P area and K area. Both of PO60 and KOOO have self-
locking circuit, and the operation of two contact is same. However, when the power is switched off and

turned on again (power failure), operations of P and K are different as shown below.

Power Power

PBO PB1 failure  recovery

| [ | \ PBO - -

| 1| (POBO )
it m
PBO PB1

| | || ( k000 —
| 9 |

2. The difference of /O relay (P) and keep relay (K) with the SET/RST instruction

Self-locking Non-volatile
during power off

The SET instruction makes turn a specified device on and keep the on status until the RST instruction is

executed. However, the Pand K area operate differently when a power failure occurred.

Power Power

IIDE’iO failure  recovery
1 [ SET POBO [—] _PBO r - -
[ SET ko000 ]— PBL
PB1
| | [ RST POBO |— POGO
[ RST K000 ]— KOO0
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4.6 Step controller instructions

4.6.1 SET Sxx.xx

SETS

Available Device %) Flag
Instructions 5] 5 . e
M [P |[K|L |F |T|C|S |D |™D]|nteger & | =fror | zero arry
(F110) | (F111) | (F112)
SETS ® o) 2
| | | [SET S xxxxH Sxx.xx
T—} Step No. (00 ~ 99)
*  K10S1 :0~15
K10S / K30S / K60S :0~31 Group (00 ~ 99%)
K200S / K300S / K1000S :0~99

1) Functions

- The Sxx.xx contact will turn on when the previous step of same group and the input condition is on.

- Once a Sxx.xx is switched on, it keeps on state until the next step turns on or the step controller

group is initialized. (The Sxx.00 is switched on)

- Evenif multiple input condition turn on, only one step controller is switched on.

- The Sxx.00 is initialization step and the Sxx.xx group will be initialized by switching on the Sxx.00.

When the CPU is turned to RUN mode, the Sxx.00 is set by default.

2) Program example

A sequential control by using S01.xx group

[ Program ] 0000
0003

0006
0009
Reset 0012

P030
P0O31
P032

P033
P034

[ Time chart ]

S01.01
S01.02
S01.03
S01.04

als [ ser
 —
11 L SET
e
11 L SET

S01.01
S01.02
S01.03
S01.04
S01.00

[TT1T

F

rf

o
[

\
I

S01.xx reset input condition
|
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The sequential control (example of SET Sxx.xx instruction)

1. Operation
This program shows briefly an example of sequential control by using SET Sxx.xx instruction. In this
example, there are 4 processes and each process is performed in sequence. The process 2 starts after
the process 1 ended, and process 3 starts after the process 2 finished. When the process 4 is completed,

the process 1 will start again.

2. Program

%)
d

S01.01 Start process 1

EndI olf process 1
11

Start process 2

0
u

[TTTT

S01.02

EndI c|>f process 2
[

S01.03 Start process 3

EndI olf process 3
11

%)
0

S01.04 Start process 4

EndI qf process 4

11 1 1
(9]
u

11 SET  S01.00 Initialize step controller
SIO(I).Ol
I Process 1 Perform the process 1 and turn
End of process 1 on ‘ End of process I when the
( ) process 1 is finished.
SIO(IJ.UZ
I Process 2 Perform the process 2 and turn
End of process 2 on ‘ End of process 2 when the
( ) process 2 is finished.
SIO(I).03
I Process 3 Perform the process 3 and turn
End of process 3 on ‘ End of process 3 when the
( ) process 3 is finished.
SIOCI).04
I Process 4 Perform the process 4 and turn
End of process 4 on ‘ End of process 4 when the
( ) process 4 is finished.

[ Bwn ]—
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4.6.2 OUT SxX.xX

OouT S

Available Device Flag

[%2])
Instructions o)
9
()

M|P |K |L |[F |T|c|s |D |™]| ntege Error [ Zero | Carry

(F110) | (F111) | (F112)

ouT S ® o) 2

| I I ( SXX.XX ?—( SXxX.
L} Step No. (00 ~ 99)

* K10S1 :0~15
K10S / K30S / K60S :0~31 Group (00 ~ 99%)
K200S / K300S / K1000S :0~99

1) Function
- Lastin priority control
- When the input condition turns on, the specified step controller is switched on and keep the on
status until other step controller of same group turns on.
- Only one step controller turns on even if multiple input conditions turn on. At this time, the last
turned on step controller has the highest priority.
- The Sxx.00 is initialization step and the Sxx.xx group will be initialized by switching on the Sxx.00.

When the CPU is turned to RUN mode, the Sxx.00 is set by default.

2) Program example

PD20
[ Program ] [ ( S02.01 Yy
PO21
| ( S0223 )y
P022
?f ( S0298 )y
P023
i ( S02.04 )y
PJI)#4
Reset 1 T {( S02.00 Y

N ) S
P020

[ Time chart] \
PO2L i _—
022 i | 7
: | 1 _
P023 \ ! \ |
| 1
P024 : ; : ! _

- S02.xx reset input condition
S02.01 : '
- | |
S02.23 T
1
S02.98 - :
50204 e
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4.7 End instructions

4.7.1 END
END FUN (001) END
Available Device 0 Flag
Instructions o) E b C
M |P |K|L |F |T|C|S D |™D]|nteger & | /'O | £810 | &ty
(F110) | (F111) | (F112)
END 1
| |
[ ( )
2 !
| |
[ \ )
[ B0 ]—]
1) Functions

The END instruction indicates the end of sequence program. When the CPU meet the END
instruction, it stops the execution of sequence program and perform the END process.

All instructions after END instruction except subroutines and interrupt routine are ignored and not

executed.

- If there is no END instruction, the program error will occur.

v

Input refresh

v

0000 LOAD PO20
0001 AND PO21

1scan

2550 END 4 The end of sequence program

v

| Self diagnosis |

v

| Output refresh |

4-26




Chapter 4. Basic instructions

4.8 No operation instruction

4.8.1 NOP
NOP FUN (000) NOP
Available Device 0 Flag
Instructions 5] 5 . e
M|P |K L |[F |T|[c |[S |D |™D]nteger & | E'Or | £8r0 arry
(F110) | (F111) | (F112)
NOP 1
No ladder symbol (Only available in mnemonic mode)
1) Functions
- Thisis a no operation instruction and has no effect on the previous operation result.
- The NOP instruction is used in the following cases ;
a) To provide space for debugging of sequence programs.
b) To delete aninstruction without changing the number of steps.
c) To delete an instruction temporarily.
2) Program example
[Mnemonic program] [Ladder program]
0000 LOAD P020
0001 AND PO21 FI>0|20 P|0|21 . \
0002 NOP <> 00000 | || ¥ ( POSO )
0003 OUT PO60 '|°0|22 NOP is omitted
{
0004 LOAD P02 00004 || ( PO6L )
0005 OUT PO61 r
00006 [ e ]
0006 END
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49 Timerinstructions

49.1 TON

TON

On-delay timer

Available Device %) Flag
Instructions 5] 5 . e
M|P |K L |[F |T|[c |[S |D |™D]nteger & | E'Or | £8r0 arry
(F110) | (F111) | (F112)
TXXX O
TON 3
W o 0
‘/ Input condition P'e Timer setting value
| r
| ] L ToN o W
Timer contact number
\ Setting time (t) = Unit period (0.1 or 0.01 sec) x Setting value
1) Functions

- Atimer consists of timer contact, current value, and setting value.

- The current value will start to increase when the input condition turns on. It will increase by 1 at

every 0.1 or 0.01 sec until it reaches to the setting value or input condition turns off.

- The timer contact will be switched on when the current value reaches to the setting value.

- The timer contact and current value is cleared when the input condition turns off or RST instruction

is executed.

2) Program example

The T097 (0.01 sec timer) will turn on 20 seconds later until the P020 is switched on.

[Program]

[Time chart]
PO20

T097

- t=20seC ®

s

(Increase)

4-28
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A flickering lamp (example of TON instruction)

1. Operation

By using two timers, a lamp flickers periodically while the P020 is on.

2. System diagram

Input module Output module
P02 P06
Start 1 ’
P00 —0 0 0 0 Q
/
1 1
Program

2 2

3 3

F F

3. Program
[Ladder program]
P020 TOO1
b I/} [ TON TO00 00005 ] — SetaOfftime (0.5sec)
TOO0O
b [ TON TOOL 00006 ] — SetaOntime (0.6 sec)
( PO65 )—— \ TOO00, TOOlis set
as 100 msec timer
[ Bwv]
[Time chart]
2O [ ——
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4.9.2 TOFF

TOFF

Off-delay timer

Available Device @ Flag
Instructions D o} Error | Zero | Carry
M |P |K |L F T |[C |S |D ntegel o0 F110) | F111) | F112)
TXXX (@]
TORF 3
O, o o)
‘/ Input condition ‘/ Timer setting value
| =
| | L TOFF TXXX @
Timer contact number
\" Setting time (t) = Unit period (0.1 or 0.01 sec) x Setting value
1) Functions

- Atimer consists of timer contact, current value, and setting value.

- When the input condition turns on, the current value will be set as the setting value and the timer

contact will turn on.

- When the input condition turns off, the current value will decrease by 1 at every 0.1 or 0.01 sec

until it reaches to 0 or input condition turns off.

- The timer contact will be switched off when the current value reaches to 0.

- When the input condition turns off or RST instruction is executed, the timer contact will turn off and

the current value will be cleared as 0.

2) Program example

The TOO0O (0.1 sec timer) will turn off 5 seconds later until the P020 is switched off.

[Program]

[Time chart]

P20

TOOO

P020
| | [ TOFF T097 00200] —]
T000
Il ( POB5 )—1
PO22

— .? [ RST TOOO |—

T
- t=5sx ®)
]

(Decrease)
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A conveyer control (example of TOFF instruction)

1. Operation

Operate three conveyers (A, B, C) in sequence by using TOFF timers.

(Start: A-B—-C, Stop:C-B-A)

2. System diagram

Output module Input module
P02 P06
L _r@_
on/off —0 O 0 0 —
: 1 — D]
Conveyer w 5 >
e —
Q_<c 0 s ®] 3 3 —CGue
omr—) g ||
\ 3
F F
Motor 2 Motor 1 Motor O
3. Program
P020 i
0000 N [TOFF To10 00100 1 — Set the off delay time of conveyer A
T010 (10sec)
0004 1 ( POBO )
PO - Set the on delay time of conveyer B
0006 A TTON 7000 00050 1 | (56
000
0010 |T I [ TOFF To11 00050 1 —] Set the off delay time of conveyer B
gl (5sec)
0014 1 ( POB2 )T
To11
11
P020 i
0017 ,QI [TON Tool 00100 1 — (SSeste(t:?e on delay time of conveyer C
TQ01 P020
0021 9 FF ( POB2 )—
[Time chart]
On/Off (PO20)
< 7010 7
A (P060)
B(POG1) éTOOO 9' |
[« o
P2 TOO1 = o1l
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493 TMR

™R Integrating timer

Available Device » Flag
Instructions D & Error | Zero Carry
M | P K L F T C S D ntegel F110) | F111) | F112)

Txxx O

g
Pl

Input condition ‘/ Timer setting value

| i i [ TMR TXXX @
Val

Timer contact number

\" Setting time (t) = Unit period (0.1 or 0.01 sec) x Setting value

1) Functions
- The current value will increase by 1 while the input condition is on.

- When the current value reached to the setting value, the timer contact turns on.

- Even if the input condition is off, the current value is not cleared. If uses a timer of retentive data

area, the timer will keep the current value while the CPU is powered off.

- When the RST instruction is executed, the timer contact and current value will be cleared as 0.

2) Program example

rani PO20
[Program] | | [ T™MR To%s 300 ] —]
096
™  post —]
PO23
— :.F [ RST TO9%6 |]—T

mmectery - [ —
B e e

PO ' | Setting
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An alarm of drill replacement (example of TMR instruction)

1. Operation

The total usage time of the drill of a machining center is counted by PLC. If the total usage time exceeds

the lifetime of drill (100 hours), the PLC outputs an alarm signal to notice that a replacement of drill is

required.

2. System diagram

Input module Output module
P02 Po6 S~
Drill | —1 0 L
Program M
Sensor 1
Alarm
2 lamp
— &0
Motor )
Completion
of replacement
F
11O Description
P020 Detect of diill down
P021 Replacement completion
P060 Turn on an alarm lamp
TOOO Timer for the lifetime of drill
3. Program
P20
| [ ™R T000 36000 ] .
TOOO 1 hour timer
| | [ RST To% |—]
TIO(I)O
1T u CTu  Cooo Counter
CO000 _
I I R <s> 00100 (1hourx 100 = 100hours)
000 P021
S + ( POBO )——
Fioco
[
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4.9.4 TMON
TMON Monostable timer
) Available Device @ Flag
Instructions D o} Error | Zero Carry
M |P |K |L F T |[C |S |D ntegel o0 F110) | F111) | FL12)
TXXX (@]
TMON 3
O, o) o)
‘/ Input condition ‘/ Timer setting value
| -
| | L TMON TXXX @
Timer contact number
\" Setting time (t) = Unit period (0.1 or 0.01 sec) x Setting value
1) Functions

- When the input condition turns on, the current value will be set as the setting value and starts to

decrease. The timer contact turns on when the input condition turns on.

- When the input condition turns off, the current value will decrease by 1 at every 0.1 or 0.01 sec

until it reaches to 0 and the timer contact will be switched off when the current value reaches to 0.

- While a timer is operating, on/off changed of input condition is ignored.

- When the RST instruction is executed, the timer contact will turn off and the current value will be

cleared as 0.

2) program example

[Program]

[Time chart]

P020
| | [TMON TO0O 00100 | —
1000
1] ( PO6L )—
P03

0% [ RsT TOOO ][—

|ﬂ Seting fime (t) ®|
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A chattering prevention circuit (example of TMON instruction)

1. Operation

A input signal from limit switch has chattering noise. By using TMON instruction, a stabilized

signal can be obtained from a noisy input signal.

2. System diagram

Moving direction
4+

Cart

Input module

The limit switch output PO2

with low speed of cart

-

LS The limit switch output
with high speed of cart

Ny

Stabilized signal
(a fixed period)

o 7h

/0 Description
P020 Limit switch output
MO0020 Stabilized signal of P020
TOO0O Chattering prevention timer

3. Program
FI>020 .
| I [ TMON TO00 0002 ] — 1 Evenif PQZO trembles after P020
T,OQO turns on in a moment, M0020
| { MO020 )— keeps its on state for 0.2 second.
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495 TRTG

TRTG Retrigerrable timer

Available Device » Flag
Instructions D & Error | Zero Carry
M | P K L F T C S D ntegel F110) | F111) | F112)
TXXX o
TRTG 3
W 0 o)
Input condition ‘/ Timer setting value

—
| | L TRTG TXXX

vl

©

Timer contact number

\ Setting time (t) = Unit period (0.1 or 0.01 sec) x Setting value

1) Funcions

- When the input condition turns on, the current value will be set as the setting value and starts to

decrease. The timer contact turns on when the input condition is switched on.

- The current value will decrease by 1 at every 0.1 or 0.01sec until it reaches to 0 and the timer

contact will be switched off when the current value reaches to 0.

- If the input condition turns on again during timer operation, the current value will reset as the

setting value and re-start to decreasing from the setting value.

- When the RST instruction is executed, the timer contact will turn off and the current value will be

cleared as 0.

2) Program example

[Program] ||DO|20
1 [ /RTG To6 50 | —
1096 )
1] ( PO65 )
P023
1% [ RST To96 |—
[Time chart]
PO20
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The fault of conveyer detecting circuit (example of TRTG instruction)

1. Operation

Detect the fault of conveyer by check that a product is passed within a specified period or not.

2. System diagram

Supplier

Input module
P02

Detector

0
1

N

If there is no product passing during 20
seconds, the timer turns off and M100 is

During normal operation, the M100

3. Program
I|30|20
| I [ TRTG TO05 00200 —
T005
I? ( M0 )— switched off.
keeps on state.
Detecti | | A | |
etecting i I I
P020 [ [ [
signal L] e (- [ I
[}
Timer T ! I\
contact
4—— T=20sec —
Operating
indicator M100 |
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4.10 Counter instructions

4101 CTU

C1u Up counter

Available Device Flag

%]

Instructions oy
M |P |K|L |F |T|c|s |D|™D]|ntege & | Error | Zero | Carry
(F110) | F111) | (F112)

CxXX O

2

Counter contact number

Cloulnt pulse
[ U CuU Cxxx
Reset signal

— | R<s @

Setting value

1) Functions

- Whenever arising edged is detected at the count pulse input, the current value is increased by 1

- Theinitial current value is 0 and when the current value is reached to the setting value, the counter
contact turns on.

- After the counter contact turns on, the current value keeps increasing until its maximum value.
(65535)

- When the reset signal is switched on, the counter contact and current value is cleared as 0.

2) Program example
- Whenever the P030 is changed from off to on, the current value of C010 is increased by 1.

- The P031 is reset condition.

P030
ram
[Program] PH U CU oo
Pt R <S> 00010
(‘{)1|n
11| ( PO6O0 Y—]

[Time chart] PO3L l
|

Setting value

C010

poso L [N
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4.10.2 CID
CID Down counter
Available Device » Flag
Instructions D & Error | Zero Carry
M | P K L F T C S D ntegel F110) | F111) | F112)
CxXX O
CD 3
) o) o)
Counter contact number
C?ulnt pulse
11 U CD Cxxx
RFslet signal

R <S> W
L

Setting value

1) Functions

- Whenever the rising edge is detected from counter pulse input, the current value is decreased by 1.

- The initial current value is the setting value, and when the current value reached to 0, the counter

contact is switched on.

- When the reset signal turns on, the counter contact is switched off and the current value is reset as

the setting value.

2) Program example

- Whenever the P0O30 is changed from off to on, the current value of C010 is decreased by 1.

- The P03L1 is reset condition.

[Program] PO30
11 D CID Q10
P01
1 R <S> 00010
Cp10
1| ( POBO Y |
T R s B
[}
P030 TTITH
\ I_ Setting value
C010 X :
P060
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4.10.3 CTUD

CTUD

Up-down counter

Available Device » Flag
Instructions D & Error | Zero Carry
M | P K L F T C S D ntegel F110) | F111) | F112)
Cxxx O
CTUD 3
O, o o)
h Counter contact number
Up count
[ | U CIuw Cxxx
D(IJWIn count
11 D
Reset signal
N R <S> )

t

Setting value

1) Functions

- Whenever a rising edged is detected from up count input, the current value is increased by 1.

- The current value is decreased by 1 whenever a rising edge is detected at the down count input.

- The initial current value is 0.

- The counter contact turns on when the current value is same or greater than the setting value.

- When the reset signal turns on, the counter contact and current value is cleared as 0.

2) Program example

- The P030 is up count input, and the PO31 is down count input.

- The P032 is reset signal.

[Program]

[Time chart]

PO30
1T U Club Qo
PO31
|
P0OR?
|| R <S> 00010
C
?(10 ( PO60 Y]
P032 [
P0O30 AREUTTRR '
[ ATRITANHN
P031 : : : H : :
]
€000 T ! :
|
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A control circuit for motor operation (example of CTUD instruction)

1. Operation
There are 4 motors controlled by PLC. Whenever the pushbutton PB1 is pressed, the numbers of
operating motor is increased by 1. The PB2 decreases the numbers of operating motor whenever it is

pressed. If the PB1 is pushed when 4 motors are operating, all motors will stop their operation.

2. System diagram Input Input
maodule PO3 odule PO6
pBL © ———1— 0 0
B2 @ —— c 1
2 g 2
3 g 3
3. Program
0000 P|03|’0 U CWw al C001 : operate 1% motor
P031
7 D
005
C]I? R <S> 00001
P0OR0 na
0006 | | U Cuw o CO002 : operate 2"~ motor
PO31
N D
C005
1 R <S> 00002
il €003 : operate 3™ motor
0012 N U Cuw am® - op
P031
11 D
Cp05
?ql R <S> 00001
P030 "
nn1| | | U Cub oo C004 : operate 4™ motor
PO31
P D
CPO|5
11 R <S> 00004
POR0 _
0n24 | | U CWw 1B CO005 : reset signal
P031
— |
Cp05
?ql R <S> 00005
qoot
0020 11 ( PO6O y— |
Co02
0032 11 ( PO61 y— |
Co03
nn34 |0| ( PO62 ]
n036 %?4 ( P063 |
0038 [ B ]

441



Chapter 4. Basic instructions

4.10.4 CIR

CIR Ring counter

Available Device » Flag
Instructions D & Error | Zero Carry
M | P K L F T C S D ntegel F110) | F111) | F112)
Cxxx O
CIR 3
W o o)

h Counter contact number
CPulnt pulse
|1 U CR Cxx
RFslet signal

[ R <& @
L Setting value

1) Functions
- Whenever arising edge is detected at the count pulse input, the current value is increased by 1.

If the current value is reached to he setting value, the counter contact is switched on. Then the
counter contact and current value will be cleared as 0 when the next rising edge is applied to the

count pulse input.

- When the reset signal turns on, the counter contact and current value will be cleared as 0.

2) Program example

- The P030 is count pulse input and when the current value is same as the setting value, the counter

contact is switched on.

- When the P030 is switched on 11" time, the counter contact (P060) is off and the current value is

cleared as 0.
[Program] p93|0
11 U CIR Q10
P031
?I R <S> 00010
[10'3)
qu ( a0 Y
[Time chart] PO31
1
]
PO30 JLLLLpr Wi
1 [ \ 1
C005 _:__— __Jl-____‘ Sem'ngvalue
N i
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Remote station

Buffer memory of
special function module

[S]

‘n2 words

[ e
module
Station
No.=' St

Self-station
[D]
‘n2 words

e |
module

at
slot No. [SS] Link status
='sl

An instruction error occurs when the assress [ S+n2 ] or [ D+n2 ] is out of the range of specified

device.

Execution conditions

Input condition

N S

|

2) Program example

— ‘_Exe(madmlyome

Program that reads 10 words, through the FUEA module mounted at the slot 03, from the address

10 of the buffer memory of the K1000S A/D module mounted at the slot 01 of remote station h1D,

and stores the read data to the 10 words which begin with DO300 of self station. The link status is

stored at M020 word of self station.

}_1 1 RGET h0003 h011D DO0300

Remote station

10

Buffer memory of A/ID
module at slot 01

10 words

N

FUEA
module

Station
No =h1D

5118

h0O10 h0020 MO0020 H

Self-station
D0300
10 words
e |
module
at
slot No. M020 Link status
=0R
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System configuration

Self-station
Power CPU | 16 poaints | 32 points| FUEA FUEA
supply module input input module | module
module module | module
Station | Station
No h01 No h0?
slot 0 slot 1 slot 2 slot 3
Remote station 1
(K1000S) Power CPU | 16 points 4 32 points| FUEA
supply module input channel input module
module module AD module .
module Station
No. h1D
slot 0 slot 1 slot 2 slot 3
Remote station 2
(K300S) Power CPU | 16 points| 32 points| 4 FUEA
supply module input input channel [ module
module module | module AD _
module | Station
No. h2F
slot 0 slot 1 slot 2 slot 3
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5.17.4 RPUT
RPUT K200S
Applicable
(Write data to special function FUN@Z33) RPUT U K300S
module of remote station) K1000S
. Available Device Flag
Instructions Steps | Error | zero | Carry
M P K L F T C S D | #D | 1tege (F110) | (F111) | (F112)
sl O
St @]
€ o)
RPUT 13 | O
®|o o|olor |o]o o|o
n2 O O
SS|O O|O0|O* OO OO

}—H—[RPUT st st @ @ n2 ss}H—

Operand setting

Slot number of FUEA module is

sl mounted & Type of special

The configuration of ‘s’ function module to be read
-- Lower 8 hits (CD) : Slot No. of FUEA Station number of remote station
AB| CD Higher 8 bits (AB) : Type of special st | to be read data & Slot number of

function module

The ID code of special function module

AD pAal | pav TC RTD

special function module

Start address of self station at
which source data is stored

Q|

Start address of remote station at
which data to be written

K1000S h 0lh 02h 03h 04h
K300S 80h 8lh 82h 83h 84h
K200S 8h 81h 82h - -

n2

Numbers of word to be written

SS

Device at which the link status is
stored

The configuration of ‘ St’

Lower 8 hits (CD) : Station No. of
AB| CD .
remote station

Higher 8 bits (AB) : Slot No. of special

function module

* Available only when do not use computer link module or data link module

1) Functions

- Reads the data of ‘ n2 words, which start at the device specified as [ D ], and write the data to the

block which begin with the address specified as [ S ] of buffer menory inside the special function

module of remote station (station number & slot number is specified as ‘ St) through the FUEA

module. Then, stores the link status into the device specified as [ SS ] of self station.
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Remote station Self-station
Buffer memory of
special function module
(D] [S]
‘n2 words ‘nZ words
I% FUEA FUEA ly
module module
at
Station slot No. [SS] Link status
Nn =" Sf =‘gl

An instruction error occurs
device.

Execution conditions

when the assress [ S+n2 ] or [ D+n2 ] is out of the range of specified

I

Input condition
RPUT —I
é‘_Exewtedon!yome
2) Program example
- Program that reads 15 words from D0200 of self station, then write the data to the 15 words block
which begin with the address 5 of buffer memory of the K300S A/D module mounted at the slot 02
of remote station h2F through the FUEA module at the slot 02. The link status is stored at M020
word of self station.
}—1 F—1 RPUT h8002 h022F 200 h00O5 h0O15 MO20 H
Remote station Self-station
Buffer memory of A/ID
module at slot 02
05 D0200
15 words 15 words
N fen |
module module
at
Station slot No. M020 Link status
No =h?2F =03

(System conficuration is same as that of the example of RGET instruction — p115)
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5.17.5 STATUS
STATUS K200S
Applicable
(Read the link information of FUN(@247) STATUS Gl K300S
FUEA module of remote station) K1000S
| ] Available Device Flag
BRTIREIS Steps | Error | zero | Carry
M P K L F T C S D | #D | 1tege (F110) | (F111) | (F112)
sl @)
st] O O|O0O|O O|O|O (ONNO)
STATUS C 9 O
O O|O|O* OO (ONNO)
SS|O OfO|O* OO (ONNO)
Operand setting
Slot number of FUEA module is
sl mounted & Type of special
}_{ E STATUS ol St @ ss function module to be read
Station number of remote station
St | to beread data & Slot number of
special function module
@ Start address of remote station at
which data to be written
Device at which the link status is
SS stored

* Available only when do not use computer link module or data link module

1) Functions

- Read the link information (10 wads) from the remote station of which station number is* St through

the FUEA module mounted at the slot number ‘sl, and stores the information data to the block

begin with the device specified as [ D ]. The link status is stored into the device [ SS ].

- Execution conditions

Input condition

RPUT

2) Program example

I

Executed only once

- Program that reads the information of remote station (station number is stored at DO000) through the

FUEA module of slot 07, and stores the data from D1234. The link status is stored into KO15 word.

}—1 1 STATUS h0007 DO0000 D1234 KO15
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5.18 Inturrupt instructions

5.18.1 EI DI
K200S
El/DI FUN(238) El Applicable
K300S
(Enable / Disable interrupt) FUN(239) DI U
K1000S
| . Available Device Flag
nstructions Steps [ Error [ zero | Carry
M K L E T C S D | #D atege (F110) | (F111) (F112)
El
n O 1
DI
| 1l r Operand setting
i te n
0~7 (K200S)
n | 0-13  (K300S)
| I r -
| 1 o n }— 0~29  (K1000S)
1) Functions

- El : Enables the inturrupt (TDI or PDI) specified as‘ i when input condition turns on. If ‘ i is not

specified, all interrupts are enabled.

- DI : Disables the inturrupt (TDI or PDI) specified as ‘ 1 when input condition turns on. If‘ il is not

specified, all interrupts are disabled.

- The'n’ is assigned to each interrupt by parameter setting.

- Execution conditions

Input condition

El/DI

2) Program example

— Executed per scan

- Program that enable the interrupt 5

8 5 H

- Program that disable all interrupts

[ o H

5123

I
—

Executed per scan

4—L>

I
L




Chapter 5. Application instructions

5.18.2 TDINT, IRET

K200S
TDINT / IRET FUN(226) TDINT Applicable
) L CPU K300S
(Time driven interrupt) FUN@225) IRET
K1000S
. Available Device Flag
Instructions Steps [ Error [ zero | Carry
M P K L F T C S D | #D | 1tege (F110) | (F111) | (F112)
TDINT n O 1
Operand setting
I L ONT n I—‘ 0-5  (K2009)
n 0~7 (K300S)
0~15 (K1000S)
1) Functions

- TDINT:

Indicates the begin of the time driven interrupt routine.

- IRET : Indicates the end of the interrupt routine.

- Instructions between the TDINT ‘ n' and the next IRET are executed only when the corresponding

time driven interrupt occurs and is enabled by the El instruction.

- The interval of interrupt can be set as 60msec ~ 60000msec (unit : 10msec) with parameter setting.

- The execution time of interrupt routine should be less than the interval of interrupt.

- The TDINT n instruction has to be placed after the END instruction.

- The TDINT and IRET instructions are executed unconditionally.

2) Program example

[ N 0
MI |
T (PO000) —
MO00L
H ( POOO1 )
[ IRET —
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5.18.3 INT,IRET

INT / IRET K200S
FUN(@227) INT Aaleai
Process driven K300S
( FUN@225) IRET U
interrupt) K1000S
Instructi Available Device Flag
nefructions Steps [ Error [ zero | Carry
M P K L F T C S D | #D | 1tege (F110) | (F111) | (F112)
INT n O 1
Operand setting
i I NT H 0~5  (K200S)
n|o-~7 (K300S)
0~15 (K1000S)

1) Functions
- INT : Indicates the begin of the process driven interrupt routine.

- IRET : Indicates the end of the interrupt routine.

- Instructions between the INT ‘ n" and the next IRET are executed only when the corresponding time

driven interrupt occurs and is enabled by the El instruction.

- To use process driven interrupts, the interrupt module is required and general input module can not

ube used for interrupt input. However, K200S can use general input module for interrupt input by

parameter setting. (Refer 2.4 * Parameter setting’ for details)
- The INT ninstruction has to be placed after the END instruction.

- The INT and IRET instructions are executed unconditionally.

2) Program example

[ INT n |
MOO000
H ( P0000) —
MO0001
| ( PO001 )
[ IRET |
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5.19 Sign inversion instruction

5.19.1 NEG, NEGP, DNEG, DNEGP

K200S
NEG FUN(240) NEG FUN(242) DNEG Applicable
K300S
(Sign inverse) FUN(241) NEGP  FUN(243) DNEGP U
K1000S
] Available Device Flag
SHEE RIS Steps Error Zero Carry
M Pl K L F|T Cc S D | #D | ntege (F110) | F11D) | (F112)
NEG(P)
@|o o|o|lor |o|o o|o 1 | O
DNEG(P)
}—{ — (@ T+ Operand setting
/ NEG @ The devicgwhich stores the
data to be inversed.
DNEG

}H'—[/'

© —

NEGP

DNEGP

* Available only when do not use computer link module or data link module

1) Functions

- NEG(P) : Reverses the sign of the 16 bits data of device specified as [ D ] and stores the result in

the device specified as[D ].

- DNEG(P) : Reversees the sign of the 32 bits data of device specified as [ D+1, D ] and stores the

result in the device specified as [ D+1, D ].

- Used to reverse the positive sign to the negative sign or vice versa.

)

Before execution

Sign inversion

(2 scomplement)

@

After execution

| 16bits
olc| 1|2 21lofl21]lo]1|2|lo0]2aflo] o] 1| 1]|hsAD3
=15059
1loflocloflo|lc|lo]olo|lo|lo]l]o|lo]oalo]|aflo
-lolcflar]l2fa]o of1]1lo|1|lajof1]1
1l1l0]lo|lc|l1]0o]a1]o|loafl2fof1|]1|]oacf|]1]|hce2D
=-15059
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- Execution conditions

Input condition ——I— I—

NEG, DNEG

Executed per scan Executed per scan
NEGP, DNEGP | ]
—» ‘_ Executed only once — é‘_ExewtedonNonce

2) Program example

- Program that get an absolute value of DO000 when the value of DO0OOO is negative.

7 N
— < Doz o000 ( MOO1A)

MOO1A - -

| | | Nec  Dpoo2o [
poooo [ 1|o|1|o|c|o|1|l1lo|1|o|ofoOf1fo0f1]|-2373
D000 [ o| 1| C|1|1fl1fo0 1]o| 1| 1| 1]|o|1|1]|23730

5127



Chapter 5. Application instructions

5.20 Bit contact instructions

5.20.1 BLD,BLDN

K200S
BLD FUN(248) BLD Applicable
K300S
(Bit load) FUN(249) BLDN U
K1000S
] Available Device Flag
SHEE RIS Steps Error Zero Carry
M Pl K L F|T Cc S D | #D | ntege (F110) | F111) [ F112)
BLD @ 0|0
5 @]
BLDN n @) @)
Operand setting
[ B @ n :l @ The start address of source
data
[ BN @ n :| n Offset from the bit O to the

destination bit

1) Functions

- BLD : Start a NO contact. Draw the on/off status of the n" bit from the bit 0 of [ D] and use the data

as an operation result.

- BLDN : Start a NC contact. Draw the on/off status of the f bit from the bit O of [D ] and use the

data as an operation result.

bitn

bit4 _ bit3 _ bit2 _ hit]

bitQ

110 111]0

@~

2) Program example

- Program that turns PO1E on when the 5" bit of the D001 word is on.

©

MOQOA
——F——1 wmov hooto  Dooo T
— BN DOOOL 0005 |———(PoolE) —
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5.20.2 BAND, BANDN

K200S
BAND FUN(250) BAND Applicable
K300S
(Bit AND) FUN(251) BANDN o
K1000S
] Available Device Flag
Instructions Steps | Error | zero | carry
M P|K|[L F|T| C S| D|#D|ntege F110) | F111) | F112)
BAND @ 0|0
5 o
BANDN n @]

Operand setting

_[ B @ n :l @ The start address of source

data

_[ BN @ n :l N Offset from the bit 0 to the

destination bit

1) Functions
- BAND : A series connection of a NO contact. Reads the on/off status of the n" bit from the bit 0 of
[ D] and performs the AND operation with previous result, and use it as an new operation result.
- BANDN : A series connection of a NC contact. Reads the on/off status of the n™ bit from the bit 0 of

[ D ]and performs the AND operation with previous result, and use it as an new operation result..

bitn bitd4 _ hit3 _ hit? _ hit1 _ hitQ

i110)1j2y0})21)0)J0]0}12]1]0f1fCfOofC|l1]0]1

@+ ©

2) Program example
- Program that turns on POO1A and PO01B according to the status of bit 1 and bit 8 of the D0O003

word.

Moo r T
1 t_ MOV hOFOF  DO0O003

Moo - - |
I/} { MOV hFOFO  DO0003

M0|O|01
[

Result (M0001=1)

MOO00 | POO1A| POO01B
B DO003 00001 — (PO01A) =™ 0 0 1

-
[
L By D000 00008 _——(Po01B)

1 1 0
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5.20.3 BAND, BANDN

K200S
BOR FUN(@252) BOR Applicable
K300S
(Bit OR) FUN(253) BORN o
K1000S
] Available Device Flag
Instructions Steps | Error | zero | carry
M P K L F T C S #D | ntege (F110) | (F111) | (F112)
BOR @ O
5 O
BORN n
Operand setting
[ B @ n ] ® The start address of source
data
Offset from the bit 0 to the
\_[ BN ]_‘
@ n : destination bit
1) Functions

- BOR : A parallel connection of a NO contact. Reads the on/off status of the n™ bit from the bit 0 of

[ D] and performs the OR operation with previous result, and use it as an new operation result.

- BORN : A parallel connection of a NC contact. Reads the on/off status of the n" bit from the bit 0 of

[ D]and performs the OR operation with previous result, and use it as an new operation result.

2) Program example

- Program that turns on P0010 and P0011 according to the on/off status of bit 1 and bit 8 of the

D0000 word.
MOO0O —
I/I [ J—
I L MOV hFFO0  D0O00O
MQOO1
St ( PO010)
—[ B Doooo o001 _—
MOQO1
pR (POOLL) —
—[ BN Dooc0 0008 _—
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5.20.4 BOUT
K200S
BOUT Applicable
FUN(236) BOUT K300S
(Bit output) o
K1000S
] Available Device Flag
IELIET e Steps | Error | zero | carry
M P K L F T C S D | #D | 1tege (F110) | (F111) | (F112)
© olo
BOUT 5 0]
n @)

Operand setting
|_| BOUT @ no ] @ The start address of source
data

Offset from the bit 0 to the
destination bit

1) Function

- Outputs the current operation result to the the n" bit from the bit 0 of [D].

2) Program example

- Program that turns on the bit 2 of DO001 when M0002 is on.

Moo - -
| |1 [ BOUT D0001 7
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5.20.5 BSET, BRST

K200S
BSET /BRST FUN(32) BSET e
K300S
(Bit set / reset) FUN(224) BRST o
K1000S
] Available Device Flag
IELIET e Steps | Error | zero | carry
M P|K|L F|T|cC s|D|#D]ntege €110 | @111 | F112)
BSET @ 0|0
5 O
BRST n o)

o ®
FHF—— st @ n 13—

Operand setting

data

@ The start address of source

Offset from the bit 0 to the
destination bit

1) Functions

- BSET : When the input condition of BSET instruction turns on, the n" bit from the bit 0 of [D]is

switched on. The bit remains on state even if the input condition of BSET instruction is turned off. It

can be switched off by the BRST instruction.

- BRST : When the input condition of BRST instruction turns on, the " bit from the bit 0 of [D]is

switched off.

2) Program example

- Program that set the bit 2 of DO001 when M0002 is on, and reset the bit 2 of DO001 when M0003 is

on.

BSET  D0001

m ri

BSET  D0001

MONN2

2

j_
,

MO0NR

Bit 2 ol

DO0001
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5.21 Computer link module instructions

5.21.1 SND
SND K200S
Applicable
(Send data and frame name to FUN(169) SND U K300S
Cnet module) K1000S
. Available Device Flag
Instructions Steps | Error | zero | carry
M P | K L F|T C S | D | #D| 1tege (F110) | F111) | (F112)
sl 0]
Fram | O O | O OO (ONNO)
D ® |o oo olo o|o u | O
n @] @]
sSs [O O|O OO (ONNO)

Operand setting

}—{ 1 s\ si Fam (9 n ss}— Slot number of Cnet module is

sl mounted & Type of channel
The configuration of ‘sI’ (RS232C or RS422)
asl oo Lower 8 bits (CD) : Slot No. of Cnet Fnam | The name of frame (8 words)
. _ module (9 | Stataddress of device that
Higher 8 bits (AB) : Type of channel stores source data to be sent
h00: RS232C n Numbers of byte to be sent
h01: RS422 - - - -
Device at which the link status is

SS stored

1) Functions

- Sends‘n bytes which begin with the device specified as [ S ] to the Cnet module that mounted on

the slot * sl. The name of frame is stored as ASCII format into 8 words which begin with the device

[ Fnam ]. The link status is stored at the device specified as [ SS .

- The maximum size of data block to be sent is 256 bytes.

2) Program example

- Program that send 10 words from D1234 and frame name (8 words from D0000) to the Cnet

module at slot 3, channel 0 (RS232C). The link status is stored at KO15 word.

}—( T sSND  hooo3  DO000  D1234  h00l0  KO15
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5.21.2 RCV
RCV K200S
Applicable
(Receive data and frame name FUN(68) RCV U K300S
from Cnet module) K1000S
_ Available Device Flag
LSS Steps | Error | zero | Carry
M P K L F T C S D | #D | 1tege (F110) | (F111) | (F112)
sl (@)
Fnam | O O | O (ON NG 0|0
Rov @ |o olo ol|o o|o u | O
n @) @]
SS |0 0|0 0|0 0|0
Operand setting
}—1 —— rRov sl Fnam (O n ss}— Slot number of Cnet module is
sl mounted & Type of channel
The configuration of ‘ sI’ (RS232C or RS422)
asl oo Lower 8 bits (CD) : Slot No. of Cnet Fnam | The name of frame (8 words)
_ _ module @ Start address of device that
Higher 8 bits (AB) : Type of channel stores source data to be sent
h00 : RS232C n Numbers of byte to be read
h01 : RS422 ss Device at which the link status is
stored

1) Functions

- Receives' i bytes and frame name from the Cnet module that mounted on the slot* sl, then stores

the data from the device specified as [ D ], and frame name as ASCII format into 8 words which

begin with the device [ Fnam ]. The link status is stored at the device specified as [ SS ].

- The maximum size of data block to be sent is 256 bytes.

2) Program example

- Program that receive 20 words and frame name from Cnet module at slot 5, channel 1 (RS232C),

and stores them to the block which begin with D0200 and D0100. The link status is stored at KO16

word.

’—1 F——T_ RSV h0105 DO0100 D0200 h0O20  KO16
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5.22 High speed counter instructions

5.22.1 HSCNT
HSCNT
Applicable K10S1/K10S
(Enable high FUN(@210) HSCNT 6 <305 | KOS
speed counter)
. Available Device Flag
Instructions Steps | Error | zero | carry
M P[K]|]L F| T|[C S #D | ntege (F110) | (F111) | (F112)
HSCNT 1
| | | r :|
| 1 [ [ HSCNT
1) Functions

- Enable a high speed counter when the input condition turns on.

- After the high speed counter is enabled, it operates according to the parameter setting.

- When the input condition is switched off, the high speed counter is reset.

- The HSCNT

simultaneously.

instruction can not be used with HSC

- The specification of high speed counter

instruction

in a sequence program

ltems Contents
Counting speed 1 point
Phase 1phase
Count speed 8kpps
Count range 0 ~ hFFFF (16 bits)
Level Max. 20 level can be setup. (0~ 19)
Parameter setting Data Setting data (16 bits)
SET Bits to be switched on (8 hits)
RESET Bits to be switched off (8 bits)
Current value F140 ~ F14F (16 bits)
Setting value F150 ~ F15F (16 bits)
Output device FO70 ~ FQ77 (8 bits)
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2) Program example

Program that output the high speed counter output to PO02 word.

I [ mar 1
‘ L[MOV FO7 P02 |

< Parameter setting with KGL-WIN>

Bo | Seting | Set hit |  BResetbit |
i] oo OO0 TTHTT10
1 200 ooaoor [RRRRRINN
¢ 300 00oaat 11 11111000
3 400 ooa 1Tt 11110000
g [
i

B 1] (000000 Q000aaa0
1 1] 00000000 Q0000000
a8 1] 00000000 Q0000000
g 1] 00000000 00000000
10 1] 0a0000aa 00000000
11 1] 00000000 00000000
12 1] 00o000ag 00000000
13 1] 00000000 00000000
14 1] oooooon Qononooon
15 1] 00000000 Q0000000
16 1] 00000000 Q0000000
17 1] 000a0aa0 00000000
14 1] 00000000 00000000
19 1] 00000000 00000000

a) When the input condition turns on, the current value is stored to F14 and setting value of step
0is stored to F15.

b) When the current value reaches to setting value #0, FO70 ~ FO77 is set / reset according to
the parameter setting and F15 is updated as setting value of step 1.

¢) When the current value reaches to the setting value of last step ( step 5 at the this example ),
F15 is updated as setting value of step 0 and current value (F14) is cleared as 0.

d) If the input condition turns off, current value and HSC output (FO70 ~ FO77) is cleared as 0.
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5.22.2 HSC
HSC
Applicable K10S1/K10S
(High speed FUN(215) HSC -
K30S / K60S
counter)
. Available Device Flag
Instructions Steps [ Error [ zero | Carry
M P | K L F|T Cc S #D | ntege F110) | F111) | F112)
Pp 1O O|O[O OfO]|O o| O
HSC 7/9/11
sv |O O|O0O|O O|O]|O o| O
Operand setting
|l HSC PV Preset value
1 EN
0 PV<> sv Setting value
1T uD
1 Sv<>
11 PR

1) Functions

- HSC instruction can not be used with HSCNT instruction in a program. Only one of them can be

used in a sequence program.

- 32-bits, up / down high speed counter. (HSCNT : 16-bits, up-counter )

- Ifthe current value same or greater than SV, the HSC output bit (FO70) turns on.

- The current value can not be changed by user.

- The current value is stored at F14 (lower word) and F15 (higher word).

- When the HSC instruction is used, the high speed counter parameter setting is ignored.

- Explanation of operands

a) EN : High speed counter enable contact

b) U/D : operates as up counter when U/D is 0, and down counter when U/D is 1.

c) PR : Ifthe PR input turns on, the current value is c hanged as preset value (PV).

d) PV : Preset value. If the PV is specified as device [ A ], the PV is contents of [ A+1, A].
e) SV : Setting value. If the SV is specified as device [ A ], the SV is contents of [ A+1, A].
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2) Program example
- M1:HSCreset, M2 : UD input (0 = up, 1 = down), M3 : Change current value as PV

- Ifthe current value is same or greater than SV, the FO70 bit turns on.

M003

|| [MOV 100 D010 }—
HSC

|  MO01

. BN by o010

M002

|| uD
SV 100

I I MO003 PR
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5.23 RS-485communication instructions

5.23.1 RECV
RECV Applicable K10S1/K10S
FUN(I58) RECV
(Receive data) crU K30S / K60S
_ Available Device Flag
Instructions Steps | Error | zero | Carry
M P |K L F|T Cc S D | #D | ntege (F110) | F111) | F112)
St |O O|O0O|O O|O|O O|0| O
©@ |o o|lo|o olo|o |o]o
RECV 9 o
©® |o o|o]o o|o 0
n O O|0O|lO Of|0O]|O O|0| O

}—1 —— recv St

@ G

Operand setting

St

Station number of slave station to

be read

@

The start address of device of
master station at which the
received data is stored

®

Start address of device of slave

station that stores source data to

be sent

Numbers of word to be read

(n: hOO ~ h1F)

1) Functions

- Read'n words from the device specified as [ S ] of slave station (Station number = st), and stores

the read data into the block which begin with the device specified as [ D ] of master station.

- RECV instruction can be used with master station (station number = h1F) only.

- Execution condition

Input condition

- Executed per scan
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2) Program example
- Program that read 5 words from M010 of the slave station (station number = h1A), and stores the

data to DO000 ~ D0004 of the master station while the MOOOO turns on.

MO000
}—{ ——f RrRecv hia DoooO MO10 hoS

Master station Slave station

MO010

5words 5words

Station No. = h1F Station No.=h1A
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5.23.2 SEND
SEND )
FUN(I59) SEND Applicable K10S1/K10S
(Send data) ©RY K30S / K60S
. Available Device Flag
Instructions Steps [ Error [ zero | Carry
M P K L F T C S D | #D | 1tege (F110) | (F111) | (F112)
St O O[O0 O|O|O ofO| O
@ O O[O0 O|O|O (ONNO)
SEND 9 o)
@ |o o|o]o ol|o 0
n O O|0O|O O|O|O oo O

}—1 1 senp St

©® @ n

Operand setting

St

Station number of slave station to
which data to be written

®

The start address of device of
master station at which the

source data is stored

@

Start address of device of slave
station at which the sent data is

stored

Numbers of word to be read

(n: hOO ~ h1F)

1) Functions

- Sends‘n words from the device specified as [ S ] of master station, and stores the read data into

the block which begin with the device specffied as [ D ] of slave station (Station number = * st )

- SEND instruction can be used with master station (station number = h1F) only.

- Execution condition

Input condition

SEND

Executed per scan
———————————
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Chapter 5. Application instructions

2) Program example
- Program that send 5 words from D0010 of the master station, and stores the data to MO0OOO ~

MO0004 of the slave station (station number = hOA) while the MOOOO turns on.

MO000
}—{ - senp hoa Do010 MOOO hos

Master station Slave station

D0010 MOO0O0

5words

5words

Station No. = h1F Station No. = hOA
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