
1 2 3

Visual KV Series   3
   P

ro
g
ra

m
m

in
g

User's Manual
Visual KV Series

3
Programming

© KEYENCE CORPORATION, 1999  NKVP-UM-4-1000  Printed in Japan

96M0366

How this manual is organized:

The Visual KV Series User’s Manual is composed of 3 separate
manuals; 1-Installation, 2-Support Software, 3-Programming.
Please read each manual relevant to your purpose.

Installation

1. Configuration and
Specifications

2. System Installation

3. Access Window

4. KV-D20 Operator
Interface Panel

5. KV-10/80 Hardware

6. Handheld Program-
mer

7. KV-L2 Serial Interface
Module

8. KV-AN6 Analog I/O
Module

9. KV-AD4/DA4 Analog
I/O Unit

10. Troubleshooting

11. Appendices

Support
Software

1. Introduction

2. Editor

3. Simulator

4. Monitor

5. Appendices

Programming

1. Programming

2. Instructions

3. Interrupts

4. High-speed Counters

5. Positioning Control

6. Interrupts, High-speed
Counters, Positioning
Control

7. Serial Communication

8. Programming
Examples

INDEX

Specifications are subject to change without notice.

KEYENCE CORPORATION
1-3-14, Higashi-Nakajima,
Higashi-Yodogawa-ku,
Osaka, 533-8555, Japan
PHONE: 81-6-6379-2211
FAX: 81-6-6379-2131

AFFILIATED COMPANIES

KEYENCE CORPORATION OF AMERICA
PHONE: 201-930-0100  FAX: 201-930-0099

KEYENCE (UK) LIMITED
PHONE: 01908-696900   FAX: 01908-696777

KEYENCE DEUTSCHLAND GmbH
PHONE: 0711-79 73 71-0  FAX: 0711-797 77 99

KEYENCE FRANCE S.A.
PHONE: 01 47 92 76 76  FAX: 01 47 92 76 77

KEYENCE SINGAPORE PTE LTD.
PHONE: 392-1011  FAX: 392-5055

KEYENCE (MALAYSIA) SDN BHD
PHONE: 03-252-2211  FAX: 03-252-2131

KEYENCE (THAILAND) CO., LTD.
PHONE: 02-369-2777  FAX: 02-369-2775

KEYENCE THAIWAN CO., LTD.
PHONE: 02-2627-3100  FAX: 02-2798-8925

KEYENCE KOREA CORPORATION
PHONE: 02-563-1270  FAX: 02-563-1271



Safety Precautions
This instruction manual describes the operation and function of the KV Series PLC.
Read this manual carefully to ensure safe use and maximum performance from your
KV Series PLC.

Symbols
The following symbols alert you to important messages. Be sure to read these
messages carefully.

Failure to follow instructions may lead to injury. (electric
shock, burn, etc.)

Failure to follow instructions may lead to product damage.

Provides additional information on proper operation.

Conventions
This manual describes the operation/function of all Keyence KV Series PLC.
Note following conventions when you use.

General Precautions
• At startup and during operation, be sure to monitor the functions and perfor-

mance of the KV Sereis PLC.

• We recommend that you take substantial safety measures to avoid any damage
in the event a problem occurs.

• Do not open or modify the KV Series PLC or use it in any way other than de-
scribed in the specifications.

• When the KV Series PLC is used in combination with other instruments, func-
tions and performance may be degraded, depending on operating conditions and
the surrounding environment.

• Do not use the KV Series PLC for the purpose of protecting the human body.

Note: The built-in display may show the error message "Error 40" blinking the very
first time you turn on the power supply to the Visual KV Series. Press any key
around the display to cancel this message.
The Visual KV Series shows this message when no program is loaded.

WARNING

CAUTION

Note:
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Visual KV (Series) KV-10AR/AT/DR/DT KV-16AR/AT/DR/DT
KV-10xx, 16xx, 24xx, 40xx KV-24AR/AT/DR/DT KV-40AR/AT/DR/DT

Conventional KV (Series) KV-10R(W)/T(W) KV-16R(W)/T(W)
KV-300 (Series) KV-24R(W)/T(W) KV-40R(W)/T(W)
KV-10/80 (Series) KV-80R(W)/T(W)

KV-300



Note to User
When using the Visual KV Series in the following conditions or environments, be
sure to use the Visual KV Series with sufficient margin regarding the rating and
functions, take appropriate safety precautions such as fail-safe, and contact our
sales personnel if any questions arise.

• Use in conditions or environments not described in this manual

• Use for nuclear power control, railway facilities, air service facilities, vehicles,
combustion devices, medical equipment, amusement machines, safety equip-
ment, etc.

• Use for applications where large effects are predicted to be given on human lives
and properties and safety is especially requested.

Restriction on Acquiring the CE Marking
■ Restriction to be compatible with EMC directives

• When using a relay output type unit (whose model name ends with "R"), connect
spark killers having the appropriate withstand voltage against the load to the
output terminals in parallel to contacts (because the unit discharges when a relay
contact becomes open and noise is generated). In our experiments, we use the
following models of spark killers.

XEB0101 0.1 µF-10 Ω manufactured by OKAYA DENKI SANGYO

The following 1-turn ferrite core is added to the AC power input circuit of the KV-
40AR/T, the KV-24AR/T and to the DC power input circuit of the KV-40DR/T.

ZCAT3035-1330 manufactured by TDK

Note: The contents above do not by themselves ensure that the entire machine
manufactured in accordance with the above contents is compatible with EMC
directives.

You must judge by yourself whether or not the entire machine is compatible with
EMC directives because compatibility may change depending on the component
configuration, wiring and location inside of the machine.

■ Restriction on compatibility with low-voltage directives (IEC-1010-1)

• Use insulated type crimp-style terminals.

• For wiring materials, use lead wires whose sheath is 0.4 mm or more.

• The Visual KV Series is allowed to be installed in a vertical position only.
(Spacers for expansion units are not available.)

• Be sure to use the Visual KV Series inside the control panel.

(2)



Features of the Visual KV Series
● Extremely small

The Visual KV Series is the smallest in the world among AC type PLCs equipped
with screw terminal blocks, and saves installation space.

● Extremely fast

The minimum scan time is 140 µs and minimum instruction execution time is 0.7
µs, which is the fastest control in its class.

● AC power built-in type newly added
AC power built-in type units are newly added. This type can be used in small
spaces where a switching power supply unit cannot be installed.

● Excellent Access Window

An Access Window with two-color backlight is adopted in all models to facilitate
changing and monitoring of device data. Changing between RUN mode and
PROGRAM mode, checking the error code when an error has occurred, etc. can
be performed in a Visual KV Series unit without the need for any handheld
programmer.
The analog trimmer, which has been popular in the conventional KV Series, is
digitized to enable more detail settings. [Digital trimmers]

● User message setting function

In the Access Window, 256 different user messages can be displayed. This
function can be used to give instructions on works on the production line, indicate
abnormalities in the units, etc.

● Program write in RUN mode

Ladder programs can be changed even while the system is running.

● Equipped with two serial ports
Visual KV Series basic units are equipped with two serial ports to connect periph-
eral units, improving the debug environment.
(The KV-10xx is equipped with only one serial port.)

● Easy Ramp-up/down control function

The one-axis motor control function is offered separately from high-speed
counters so that feedback control is enabled.

● Equipped with two 24-bit high-speed 30 kHz, two-phase counters

The Visual KV Series is equipped with two high-speed counters each with a two-
point comparator output function that enables high-speed encoder input.

● Specified frequency pulse output function

High-speed counters can function as pulse oscillators of 50 kHz maximum with
easy setting, without creating a complicated ladder program.

● Frequency counter function
High-speed counters can function as frequency counters with easy setting,
without creating complicated ladder programs.

● Cam switch function

High-speed counters can function as cam switches with easy setting, without
creating complicated ladder programs.
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● Interrupt function

The Visual KV Series is equipped with four high-speed interrupt inputs of
10 µs maximum.

● Input time constant change function

The time constant can be set in 7 steps from 10 µs to 10 ms.

● Double memory backup functions
In addition to a conventional SRAM battery backup function, the Visual KV Series
is also equipped with an EEPROM backup function.

Compatibility with Conventional KV Series Peripheral Units
The Visual KV Series functions as a high-end compatible model of the conventional
KV Series. Peripheral units of the conventional KV Series such as the ladder support
software "KV IncrediWare (DOS)" and "LADDER BUILDER for KV" and the
handheld programmer KV-P3E(01) can be used since they are part of the Visual KV
Series.
However, it should be noted that the contents have changed as follows.

• The internal clock cycle of high-speed counters consists of three types: 1 µs, 10
µs, and 100 µs.

• The time constant for an input relay specified by the HSP instruction is 10 µs.

• The analog trimmer function is set with the Access Window built into the basic
unit.

• The available device setting range of the TMIN instruction is from 0 to 65535.
[Handheld programmer KV-P3E(01) can display 0 to 9999 .]

• The RUN/PROGRAM LED is displayed in the Access Window provided on the
front face of the basic unit.

• Transistor output is not independent, but is common.

• With the transistor type, the output terminal layout is different.

• The specifications for output current of transistor outputs Nos. 500 to 502 is 100
mA.

• Conventional KV Series expansion units are not available as expansion units for
the Visual KV Series.

•  The channel setting switch is not provided for expansion units. Channels are
determined in connection order.

• Scans in expansion I/O units are not synchronous with the scan time in Visual KV
Series basic units.

• Assignment of special utility relays has partially changed.

• Data memory device Nos. DM1000 to DM1999 are assigned as special data
memories.
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Cautions when using the previous version of ladder support software
Pay strict attention to the following items when using the ladder support software.

• When using the ladder support software "KV IncrediWare (DOS)" or "LADDER
BUILDER for KV Ver. 1.0x", set the model to "KV-300".

• DM0 to DM1999 are only available.

When the ladder support software "LADDER BUILDER for KV Ver. 1.0x" is
used, do not use the monitor’s Change All function. If the Change All function
is used, the basic unit may be damaged. Never use the Change All function.

Peripheral units and other units incompatible with the Visual KV Series
Peripheral units in the conventional KV Series and other units shown below are not
compatible with the Visual KV Series.

• Expansion I/O units for the conventional KV Series: KV-8ER/8ET/8EX/16EX/
8EYR/8EYT/16EYR/16EYT

• Analog I/O units for the conventional KV Series: KV-AD4/DA4

Cautions when Using the Serial Port
The KV-16xx/24xx/40xx units are equipped with two RJ-11 modular connectors for
serial communication.
When using them, pay strict attention to the following contents:

• Programs can be transferred and monitored using either communication port A or
B. However, never connect the ladder software and a handheld programmer to
the two ports at the same time.

• The KV-D20 operator interface panel can be connected to either communication
port A or B. However, only one KV-D20 unit can be connected to a single basic
unit.

• Never leave both the KV-D20 operator interface panel and KV-P3E(01) handheld
programmer on simultaneously for a long period of time.

CAUTION
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How this manual is organized
The Visual KV Series User’s Manual is composed of 3 separate manuals;
1-Installation, 2-Support Software, 3-Programming. Please read each manual
relevant to your purpose.

 1 Installation
Chapter 1 Configuration and Specifications [Visual KV Series Only]

Describes the system configuration of the Visual KV Series, the names and functions of
each part, and the specifications.

Chapter 2 System Installation [Visual KV Series Only]
Describes the installation and connection of each Visual KV Series unit as well as
system maintenance.

Chapter 3 Access Window [Visual KV Series Only]
Describes the Access Window used for changing and monitoring data.

Chapter 4 KV-D20 Operator Interface Panel [Visual KV Series Only]
Describes the KV-D20 Operator Interface Panel used for changing, monitoring, and
displaying the status of inside relays, timers, counters and data memories.

Chapter 5 KV-300, KV-10/80 Hardware [KV-300, KV-10/80 Series Only]
Describes the hardware specifications and wirings for KV-300 and KV-10/80 Series.

Chapter 6 Handheld Programmer
Describes how to use the handheld programmer and memory card.

Chapter 7 KV-L2 Serial Interface Module [KV-300 Series Only]
Describes the serial interface modules for KV-300 Series.

Chapter 8 KV-AN6 Analog I/O Module [KV-300 Series Only]
Describes the optional Analog I/O module for KV-300 Series

Chapter 9 KV-AD4/DA4 Analog I/O Unit [KV-10/80 Series Only]
Describes the optional Analog I/O unit for KV-10/80 Series.

Chapter 10 Troubleshooting
This chapter describes the error code list, countermeasures against problems, and error
indications for each unit.

Appendices
The appendix includes a list of ladder program applications and the index.

 2 Support Software
Chapter 1 Introduction

Describes the items included in the package, the product outline, the method to connect
a personal computer, the installation method, etc.
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Chapter 2 Editor
Describes the operating procedures in Editor mode.

Chapter 3 Simulator
Describes the operating procedures in Simulator mode.

Chapter 4 Monitor
Describes the operating procedures in Monitor mode.

Appendices
Includes instructions list, devices list, sample program list and quick reference for key
operation and shortcuts.

 3 Programming
Chapter 1 Programming

Describes basic knowledge including program creation procedures, device configuration,
relay assignments, special functions to set and confirm Visual KV Series operations, as
well as the extended ladder diagrams. Understand the contents described here com-
pletely at first before creating programs.

Chapter 2 Instructions
Describes the concrete usage of instructions in the KV Series.
Refer to "Chapter 3 Interrupts" on page 3-183 for details of interrupt instructions.
Refer to "Chapter 4 High-speed counters" on page 3-195 for details of the high-speed
counters used in the application instruction.

Chapter 3 Interrupts [Visual KV Series Only]
The interrupt processing function executes an interrupt program when an external input
or request from the high-speed counter comparator (interrupt factor) is encountered
during KV operation.
This chapter describes the types of interrupt factors as well as inputs and outputs
encountered during interrupt processing.

Chapter 4 High-speed Counters [Visual KV Series Only]
Describes high-speed counters and high-speed counter comparators, which allow high-
speed pulse measurement and pulse output, independent of the scan time.

Chapter 5 Positioning Control [Visual KV Series Only]
Describes ramp-up/down control of stepping motors and servo motors.

Chapter 6 Interrupts, High-speed Counters, Positioning Control [KV-300, KV-10/80 Series Only]
Describes ramp-up/down control of stepping motors and servo motors.

Chapter 7 Serial Communication
The KV Series can be connected to an external device with an RS-232C interface to
establish communication.
This chapter describes communications specifications, how to connect the KV Series to
external devices, and how to perform communication.

Chapter 8 Programming Examples
Describes the typical programming examples for KV-10/80 Series. These programs can
be used for Visual KV Series. However, pay attention to the I/O addressing compatibility
before use.
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Chapter 1
Programming

This chapter describes basic knowledge including program creation procedures,
device configuration, relay assignments, special functions to set and confirm Visual
KV Series operations, as well as the extended ladder diagrams. Understand the
contents described here completely at first before creating programs.
➮ For a detailed description of instructions, refer to "2.4. Instruction Details" (p.3-56).
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1.1 Before Creating Programs
This section describes what you should know before creating programs and opera-
tions for the Visual KV Series.

1.1.1 Flow from Introduction to Operation
This section describes an overview of program creation procedures, functions used,
and setting items.
In the example described below, a latch circuit is created as a program for the Visual
KV Series.

Introduction

Examining contents of operations
Figure 1 shows a latch circuit which operates as follows.

Pushbutton switch PB1: ON
Pushbutton switch PB2: OFF

➞ Pilot lamp (PL) turns on.

Pushbutton switch PB1: OFF
Pushbutton switch PB2: OFF

➞ Pilot lamp (PL) remains
lit even if PB1 turns
OFF.

Pushbutton switch PB1: OFF
Pushbutton switch PB2: ON

➞ Pilot lamp (PL) goes out
when PB2 is set to ON.

Time chart
ON

OFF

ON

OFF

PL
ON

OFF

PB1 contact

PB2 contact

Fig. 1
PB1 = N.O. contact switch
PB2 = N.C. contact switch

PB1 PB2

RL
(Relay)

PL

Next, a program is created that will use the same operation as this circuit to control a PLC.

▲

▲

Program examination
Circuit 1 shows relay symbols for the latch circuit.
Examine which contact in the Visual KV Series is used for each pushbutton switch and pilot lamp
(Table 1). When many I/O devices are required for control, expansion units should also be considered.

Circuit 1

PL

 

RL

 

RL

RL

  

PB1 PB2
Relay (coil)

Relay (contact)

Relay (contact)
Pilot lamp

Table 1

I/O device Contact No.
Pushbutton switch PB1 (N.O. contact) Input relay (0000)

Pushbutton switch PB2 (N.C. contact) Input relay (0001)

Relay RL Internal relay (1000)

Pilot lamp PL Output coil (0500)

Program creation
Edit a program using the "LADDER BUILDER for KV" programming support software creation tool.

Ladder diagram

0500

1000

1000

1000

0000 0001*

Coding list
LD 0000
OR 1000
AND 0001
OUT 1000
LD 1000
OUT 0500
END

* Enter "N.O. (AND X001)" to 0001 to
use N.C. contact.

Transferring and confirming the program
Transfer the created program to the Visual KV Series, perform a test run, and then confirm operations
with the actual devices.

➞
➞

➞
➞

➞

Operation



1.1 Before Creating Programs

3-3

11

Chapter 1   Programming

1.1.2 Scan Time
Scan time

The Visual KV Series repeatedly executes a ladder based on the sequence circuit
as follows.

The duration of time required to perform one cycle is called the scan time (or cycle
time). The scan time varies based on program size and the instructions used in the
program.

Input response time delay
In addition to the I/O processing time, there is also an input time delay in the Visual
KV Series caused by the scan time. The input time delay is generated because the
input status can only be read during the input processing time. If the input status is
changed after input processing, the changed contents can only be read during the
next scan time.

In the figure below, 1 and 2 can be read but 3 cannot be read.

Reference: The maximum and minimum values of the input response time are as
follows.

Maximum value: Input time constant + Scan time x 2 + Output response delay time

Minimum value: Input time constant + Scan time + Output response delay time

Note 1: When the input time constant is made small by setting the HSP instruction,
special utility relay 2813, and data memory DM1940, a signal may not be received if
its ON time is shorter than the scan time.

Note 2: The INT instruction is independent of the scan time.

Note 3: The minimum scan time is 140 µs (with the basic unit).

Input processing Writes the ON/OFF status of all input terminals to the input
memory before executing the program.

Program execution

Reads the ON/OFF status of each device (internal utility relay,
timer, counter, etc.) based on the instructions, and performs
arithmetic operations.
Writes the arithmetic operation result to the output memory.

Output processing Outputs the contents of the output memory to output terminals.

ON

OFF

1 2 3Input signal

Read Read

O
ut

pu
t p

ro
ce

ss
in

g

In
pu

t p
ro

ce
ss

in
g

Program
execution

Scan time

O
ut

pu
t p

ro
ce

ss
in

g

In
pu

t p
ro

ce
ss

in
g

Program
execution

Scan time

O
ut

pu
t p

ro
ce

ss
in

g

In
pu

t p
ro

ce
ss

in
g

Program
execution

O
ut

pu
t p

ro
ce

ss
in

g

In
pu

t p
ro

ce
ss

in
g

Program
execution

O
ut

pu
t p

ro
ce

ss
in

g

In
pu

t p
ro

ce
ss

in
g



1.2 User Memory

3-4

1

Chapter 1   Programming

1.2 User Memory
This section describes the allowable size (capacity) of a program which can be
created in the Visual KV Series.

1.2.1 Program Capacity
When a user program is created for the Visual KV Series, the maximum number of
steps a program can contain using the mnemonic diagram varies based on the byte
count of the instructions used. The instruction byte count is determined individually
for each instruction.
➮ For more about byte counts for each instruction, refer to "2.1  Instruction List" (p.3-34).

Maximum number of lines in a program
In the KV-10xx/16xx, a program with approximately 2,000 steps can be written. In
the KV-24xx/40xx, a program with approximately 4,000 steps can be written.

• Total byte count of the memory used by instructions ≤ 6,000 bytes / 12,000
bytes

• Total byte count of the memory used by objects of instructions ≤ 12,000
bytes / 24,000 bytes

*   In the description above, a value on the left side indicates the byte count for
the KV-10xx/16xx, while a value on the right side indicates the byte count for
the KV-24xx/40xx.

*   The memory occupied by objects indicates the memory required to execute a
program when operation is started.

For example, the allowable number of steps to be written can be calculated from the
memory occupied by the instructions as follows.

12,000 bytes / 3 bytes (average byte count of an instruction) = 4,000 steps

Note: If either the memory occupied by the instructions or the memory occupied by
objects of a program exceeds the specified memory capacity, the program cannot
be written or executed.

Calculating the byte count used
The byte count used in this program can be calculated as shown in the table below.

T0000500

0000

0500

#00020
T000

Line No. Instruction Operand Byte count Number of objects

00000 LD 0000 3 5

00001 OR 0500 3 4

00002 TMR 000#00020 2 7

00003 ANB T000 3 8

00004 OUT 0500 3 8

Total 14 bytes 32 bytes
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1.3 Device Configuration
"Device" is a general name for relays, registers, etc. processed by instructions.
This section describes the available devices in the Visual KV Series and their
general use.

1.3.1 Device List
Relay list

Note 1: The ON/OFF status of the set functions is always cleared when the opera-
tion mode is changed from PROGRAM to RUN. However, special utility relays 2700
to 2715 are held even when the operation mode is changed from PROGRAM to
RUN or when the power is turned off.

Note 2: Internal utility relays can be held by setting the MEMSW instruction

List of I/O relays in basic units

.oNyaleR esulamroN
deeps-hgiH

)1(esu
)2(esudeeps-hgiH skrameR

0000
syalertupnI
tupnitceriD(

)aeradewolla

stupnitpurretnI
3TNIot0TNI

noisrevniytiraloP(
)dewolla

serutpactupnI

deeps-hgihfoesahpBsanoitcnufyehT
nisyalerytilitufonoitacificepshguorhtsretnuoc

.01-VK1000

2000 –

3000 –

4000

syalertupnI

deeps-hgiH
tupni0retnuoc

deeps-hgiH
0retnuoc esahpA

tupni

–

5000
deeps-hgiH

tupni1retnuoc
deeps-hgiH

1retnuoc
–

6000

–

deeps-hgiH
0retnuoc esahpB

tupni

–

7000
deeps-hgiH

1retnuoc
–

8000
deeps-hgiH

0retnuoc teserP
tupni

–

9000
deeps-hgiH

1retnuoc
–

5140ot0100 syalertupnI –

0050

syalertuptuO
tuptuotceriD(
)aeradewolla

tuptuo0retnuocdeeps-hgiH stniop07

1050
deeps-hgiH

1retnuoc
tuptuo

ycneuqerfdeificepS
tuptuoeslup

–

2050 tuptuolortnocnwod/pu-pmaR –

3050 – –

5190ot4050 syalertuptuO stniop67

5191ot0001 syalerytilitulanretnI stniop061

5182ot0002 syalerytilitulaicepS stniop441

5192ot0092 syalerytilitulaicepS aeraegarotsnoitamrofniYEKH

51971ot0003 syalerytilitulanretnI stniop441,2

Model KV-10xx KV-16xx KV-24xx KV-40xx

Basic input relays 0000 to 0005 0000 to 0009 0000 to 0015 0000 to 0107

Basic output relays 0500 to 0503 0500 to 0505 0500 to 0507 0500 to 0515
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List of relays in expansion units
■ Input units

■ Output units

■ I/O units

* Relay Nos. of expansion units are automatically assigned in the order of connection.
* The connection order is counted only for input and output units. When I/O units are

connected, they are counted as input units and output units separately.

noitcennoC
redro

X4E-VK X8E-VK X61E-VK

42/61/01-VK 04-VK 42/61/01-VK 04-VK 42/61/01-VK 04-VK
tupnits1

eludom
301ot001 302ot002 701ot001 702ot002 511ot001 512ot002

tupnidn2
eludom

302ot002 303ot003 702ot002 703ot003 512ot002 513ot003

tupnidr3
eludom

303ot003 304ot004 703ot003 704ot004 513ot003 514ot004

tupniht4
eludom

304ot004 704ot004 514ot004

noitcennoC
redro

R/)P(T4E-VK R/)P(T8E-VK R/)P(T61E-VK

tuptuots1
eludom

306ot006 706ot006 516ot006

tuptuodn2
eludom

307ot007 707ot007 517ot007

tuptuodr3
eludom

308ot008 708ot008 518ot008

tuptuoht4
eludom

309ot009 709ot009 519ot009

noitcennoC
redro

)P(T/RX4E-VK

syalertupnI syalertuptuO

42/61/01-VK 04-VK 42/61/01-VK 04-VK
tupnits1

eludom
301ot001 302ot002

tupnidn2
eludom

302ot002 303ot003

tupnidr3
eludom

303ot003 304ot004

tupniht4
eludom

304ot004

tuptuots1
eludom

606ot306 606ot306

tuptuodn2
eludom

307ot307 307ot307

tuptuodr3
eludom

308ot308 308ot308

tuptuoht4
eludom

309ot309 309ot309
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1.3.2 Relay No.
The relay No. configuration is shown below.

Address No.
Address Nos. are assigned to basic units, input expansion units, output expansion
units, and I/O expansion units.  Zero to 4 are assigned to input units, while 5 to 9 are
assigned to output units. Address Nos. assigned in a unit vary based on the number
of I/O terminals and the connection position of the unit.

*  2 to 4 in KV-40xx

■ Address No. assignment procedure
• The address No. is represented as a number 0 to 9.
• Address Nos. 0 to 4 are provided for inputs, while address Nos. 5 to 9 are pro-

vided for outputs.

1 2 5 1 5
Channel No.

Contact No.
(00 to 15)

Address No.
(Input: 0 to 4, output: 5 to 9)

Model Address Nos.

KV-10xx 0, 5

Basic units
KV-16xx 0, 5

KV-24xx 0, 5

KV-40xx 0, 1, 5

kV-E4X 1 to 4*

Input expansion units KV-E8X 1 to 4*

KV-E16X 1 to 4*

KV-E4R/E4T(P) 6 to 9

Output expansion units KV-E8R/E8T(P) 6 to 9

KV-E16R/E16T(P) 6 to 9

I/O expansion units KV-E4XR/E4XT(P) 1 to 4*, 6 to 9
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Contact No.
• Contact Nos. are input/output terminal Nos. of basic units, input expansion units,

output expansion units, and I/O expansion units.

• The contact No. is represented as a number 0 to 15.

Example
In the KV-E4X, with 4 input terminals, the contact Nos. are 0 to 3.  In the KV-
E16T(P), with 16 input terminals, the contact Nos. are 0 to 15.

• In a unit with 16 or more terminals, the contact No. of the 17th terminal returns to
0 and its address No. is increased by 1.

Example

In the KV-40AR, with 40 terminals (24 input and 16 output terminals), address
No. 0 is assigned to input terminal Nos. 1 to 16 and address No. 1 is assigned to
input terminal Nos. 17 to 24

Channel No.
The channel No. is the higher order digit in the contact No.

1.3.3 Assigning Relay Nos.
When assigning relay Nos., the unit No. is based on the connection position of the
unit, and  the address No. is determined based on the unit type and I/O contacts.

With the connections above, the relay Nos. for each unit are assigned as shown in
the table below.

a) KV-16AR
Basic unit
Input: 10 points
Output: 6 points

b) KV-E4X Input
expansion
unit
Input: 4 points

c) KV-E8R Output
expansion unit
Output: 8 points

Unit Assigned relay Nos.

a) KV-16AR 0000 to 0009 (input) and 0500 to 0505 (output)

b) KV-E4X 0100 to 0103 (input)

c) KV-E8R 01600 to 0607 (output)
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1.3.4 Input Relays
Input relays receive ON/OFF signals sent from external input equipment.

Note 1: Input relays function as contacts in programs. They cannot be used as relay
coils (outputs).

Note 2: There is no restriction of the contact type (N.O. or N.C.) used, the order the
relay Nos. are used, or the number of relays used.

Basic unit
■ Input relay time constant

Though the time constant is usually 10 ms ±20%, it can be changed using the
following settings.

• When the HSP instruction is used: 10 µs ±20%

• While special utility relay 2813 remains ON, the time constant can be changed in
7 steps by setting data memory DM1940 as follows.

When DM1940 is set to 0: 10µs ±20%
1: 20 µs ±20%
2: 500 µs ±20%
3: 1 ms ±20%
4: 2.5 ms ±20%
5: 5 ms ±20%
6: 10 ms ±20%
Never set a numeric value of 7 or larger.

➮ For more about changing the input time constant, refer to "1.4.1 Input Time Constant Change
Function" (p.3-23).

■ Hardware input (independent of scan time)

• High-speed counter
When the time constant is set to 10 µs using the HSP instruction or data memory
DM1940 (only while special utility relay 2813 remains ON), the maximum input
response of input relays 0004 and 0005 of CTH0 and CTH1 becomes 30 kHz.

• INT instruction: 0000 to 0003
This instruction can receive any signal without regard to the scan time as far as
the signal ON time is longer than the input time constant.

➮ "HSP instruction" (p.3-86), "INT instruction" (p.3-192), "4.1 High-speed Counter Instructions"
 (p.3-204)

Note 1: While special utility relay 2813 remains ON, the input time constant can be
specified for all input relays in a basic unit.

Note 2: Never enter a number of 7 or larger to data memory DM1940.

Note 3: The input time constant specified by data memory DM1940 becomes
effective at the rising edge of special utility relay 2813. To change the input time
constant, first change data memory DM1940, then set special utility relay 2813 to
OFF and ON again. Or change the operation mode of a KV basic unit from PRO-
GRAM to RUN.

Note 4: If the HSP instruction and special utility relay 2813 are used at the same
time, priority is given to the HSP instruction.

Note 5: Only when a high-speed counter input or INT instruction is given, available
input signals do not depend on the scan time.
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Expansion unit
■ Input relay time constant

By setting special utility relays 2609 to 2612 to ON, the time constant in input expan-
sion units can be set to 10 µs.

* Not available with the KV-40xx

1.3.5 Output Relays
Output relays output the program execution results to the outside.  There are two
types of outputs, relay and transistor.

Note 1: Output relays function as contacts and relay coils in programs.

Note 2: There is no restriction of the contact type (N.O. or N.C.) used, the order the
relay Nos. are used, or the number of relays used.

Output operation time
• Transistor output

OFF ➞  ON: 50 µs or less (10 µs or less in 500 to 502)
ON ➞  OFF: 250 µs or less (10 µs or less in 500 to 502, 100 µs or less for other

outputs in the basic unit)

• Relay output
OFF ➞  ON: 10 ms or less
ON ➞  OFF: 10 ms or less

Note 1: When programming direct clock pulses, output relays 0500 and 0501 are
used to output pulses in a transistor-type output unit.

Note 2: When the ramp-up/down control function is used, output relay 0502 outputs
positioning pulses in a transistor-type output unit.
➮  "Chapter 5.  Positioning Control" (p.3-253)

Note 3: When the specified frequency pulse output function is used, output relay
0501 outputs pulses in a transistor-type output unit.
➮  "4.5.1 Specified Frequency Pulse Output Function" (p.3-228)

ytilitulaicepS
.oNyaler

noitcnuF

*9062
tinunoisnapxetupnifotnatsnocemittupnI

5110ot0010.soNyalerhtiw
01:NO,sm01:FFO µs

0162
tinunoisnapxetupnifotnatsnocemittupnI

5120ot0020.soNyalerhtiw
01:NO,sm01:FFO µs

1162
tinunoisnapxetupnifotnatsnocemittupnI

5130ot0030.soNyalerhtiw
01:NO,sm01:FFO µs

2162
tinunoisnapxetupnifotnatsnocemittupnI

5140ot0040.soNyalerhtiw
01:NO,sm01:FFO µs

epyttuptuorotsisnarT epyttuptuoyaleR

)P(TD/)P(TA01-VK )P(TD/)P(TA61-VK RD/RA01-VK RD/RA61-VK

)P(TD/)P(TA42-VK )P(TD/)P(TA04-VK RD/RA42-VK RD/RA04-VK

T4E-VK )P(T8E-VK R4E-VK R8E-VK

)P(T61E-VK )P(TX4E-VK R61E-VK RX4E-VK
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1.3.6 Internal Utility Relays
In a relay circuit, when one relay contact is used twice or more inside the circuit, a
multi-pole relay with the same number of poles as the number used may be needed.
Internal utility relays function only in programs, and eliminate the complexity of relay
circuits to facilitate circuit design.

Note 1: Internal utility relays function as contacts and relay coils in programs.

Note 2: There is no restriction of the contact type (N.O. or N.C.) used, the order the
relay Nos. are used, or the number of relays used.

Retentive function of internal utility relays
Except for internal utility relays, all relays turn OFF when the operation mode is
changed or when operation is stopped via a power shutdown. When operation is
restarted, all relays remain OFF except relays whose input condition is ON. How-
ever, internal utility relays can be set using the MEMSW (memory switch) whether or
not they are to be retained. (Internal utility relays 2700 to 2715, however, are always
retained.)

When an internal utility relay is set to be retained, its ON/OFF status is stored even if
the power is turned off. By using the retained relay all clear function (FUN65), all
relays which are set to be retained can be set to OFF.
➮ For more about setting the memory switch, refer to "MEMSW instruction" (p.3-92).

Application example of a retentive function: Lift vertical movement control

Internal utility relays 1000 and 1001 are set to be retained.
When the upper/lower limit switch turns ON, the direction of lift movement is
inverted. Even if the power is turned off while the lift is moving up (or down), the lift
continues to move up (or down) when the power is turned on again.

Note: The retentive function is effective only when internal utility relays retained by
the self-retentive circuit or the SET/SFT/KEEP instruction are also retained by the
memory switch.

Internal utility relays are not retained in the program shown below.

(0000)

(0500)

(0501)

(0001)

0000 10000001

T000 05000501

T001 05010500

1000 #00010
T000

0001 10010000

1001 #00010
T001

END

ENDH

MEMSW
$0004

Move-up

Upper limit
switch

Lower limit
switch

Move-down

0000 1001
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1.3.7 Special Utility Relays
Each special utility relay has a unique function. By using special utility relays effec-
tively, programs can be simplified and program control improved.

Note 1: A special utility relay can be used as many times as desired in one program.

Note 2: Special utility relays dedicated for reading can be used as contacts, but
cannot be used as outputs.

➮  For more about relays dedicated for reading, refer to "1.3.8 Special Utility Relay List" (p.3-14).

Description
Relay 2002: Always ON
By setting an output relay to ON using relay 2002, the output relay can be used as a
"running indicator output".

Relay 2003: Always OFF.

Opposite that of relay 2002, use relay 2003 where it is not required to be turned on.
For example, when using only the up function of an up/down counter, use relay 2003
in the DW (down) input.

Relays 2004, 2005 and 2006: Clock pulse

For each relay, the time ratio is "ON:OFF = 1:1". (Accordingly, the ON time of relay
2005 is 0.05 sec/pulse.)
However, because these relays depend on the scan time, error as much as the scan
time is generated.

• By combining an output relay, an "intermittent output" can be made.
• By using relay 2006 as input for a counter, the counter can be used as a long-

term timer.

Relay 2007: Remains OFF during only one scan when operation is started.
This relay can be used when a signal needs to be sent after a specific period
(equivalent to one scan) after operation is started.  This relay can also be used for
an initial reset at the start of operation.
After one scan, this relay remains ON.

2002

00000
LDA

DM0000
STA

2002

HSP
0100

Set the input time constant of relay 0100 to 10 µs.
Transfer the ON/OFF status data of channel 0000 to DM0000.

C000

1000 #03600

2006
C000

1000

1000 turns ON at every hour.

1000 #00100

0000
C005

2007

When operation is started, this relay returns
the current value of C005 to 0.
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Relay 2008: Remains ON during only one scan when operation is started.

This relay can be used for an initial reset at the start of operation.
After one scan, this relay remains OFF.

Relay 2813: Sets the input time constant of the CPU.
While relay 2813 remains ON, the input time constant of a basic unit can be set
using the value of DM1940.

When operation is started, this relay sets all internal
utility relays used by the SFT instruction to OFF.

0000

1000

SFT
D

CLK

RES
2008

1100

1100

#00000
LDA

DM0000
STA

2008

When operation is started, this relay returns the current
value of DM0000 to 0.
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1.3.8 Special Utility Relay List
Special relays and arithmetic operation flags

➮ "1.3.7 Special Utility Relays" (p.3-12)

* Read-only relay.

Special utility relays for high-speed counter(0)

➮ "Chapter 4. High-Speed Counters" (p.3-203)

* Read-only relay.

Note: Never use special utility relays that are not shown above.

.oNyaleR noitcnuF

*0012 1(0HTCrofylnodesukcolclanretnI µ )s
*1012 01(0HTCrofylnodesukcolclanretnI µ )s
*2012 001(0HTCrofylnodesukcolclanretnI µ )s

3012 0CTCrotarapmocnehw0HTCforaelccitamotuA
.NOsnrut

deraelC:NO
deraelctoN:FFO

4012 nehw0050ottuptuotceridstimrep/stibihorP
.NOsnrut0CTCrotarapmoc

detibihorP:NO
dettimreP:FFO

5012 rotarapmocnehwFFOottessi0050ottuptuotceriD
.NOsnrut0CTC

FFOotteS:NO
FFOottestoN:FFO

6012 rotarapmocnehwNOottessi0050ottuptuotceriD
.NOsnrut0CTC

NOotteS:NO
NOottestoN:FFO

7012 hcaedesreversi0050ottuptuofosutatsFFO/NO
.NOsnrut0CTCrotarapmocemit

desreveR:NO
desrevertoN:FFO

8012 nehw0050ottuptuotceridstimrep/stibihorP
.NOsnrut1CTCrotarapmoc

detibihorP:NO
dettimreP:FFO

9012 rotarapmocnehwFFOottessi0050ottuptuotceriD
.NOsnrut1CTC

FFOotteS:NO
FFOottestoN:FFO

0112 rotarapmocnehwNOottessi0050ottuptuotceriD
.NOsnrut1CTC

NOotteS:NO
NOottestoN:FF

1112 hcaedesreversi0050ottuptuofosutatsFFO/NO
.NOsnrut1CTCrotarapmocemit

desreveR:NO
desrevertoN:FFO

2112 1CTCrotarapmocnehw0HTCforaelccitamotuA
.NOsnrut

deraelC:NO
deraelctoN:FFO

3112 .0HTCrotarapmocrofedomnoitacilpitlumstceleS
NOFFONOFFO

seslup2:NO4x:NO2x:FFOeslup1:FFO4112

noitacilpitluM
edom

eslup1 2x 4x seslup2

3112 FFO NO FFO NO

4112 FFO FFO NO NO

.oNyaleR noitcnuF

*2002 .NOsyawlA

*3002 .FFOsyawlA

*4002 )%05:elcycytud(eslupkcolcs-10.0

*5002 )%05:elcycytud(eslupkcolcs-1.0

*6002 )%05:elcycytud(eslupkcolcs-0.1

*7002 .putratsretfanacstsrifgnirudFFOsniameR

*8002 .putratsretfanacstsrifgnirudNOsniameR

*9002
nanehwroevitagensinoitarepocitemhtirafotlusernehwNOsnruT

.detarenegsiwolfrevo

*0102 .0sinoitarepocitemhtirafotlusernehwNOsnruT

*1102 .evitisopsinoitarepocitemhtirafotlusernehwNOsnruT

*2102 .rorrenasetarenegnoitarepocitemhtirananehwNOsnruT
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Special utility relays for high-speed counter(1)

➮ "Chapter 4. High-Speed Counters" (p.3-203)

* Read-only relay.

Note: Never use special utility relays that are not shown above.

Other special utility relays

.oNyaleR noitcnuF

*0022 1(1HTCrofylnodesukcolclanretnI µ )s
*1022 01(1HTCrofylnodesukcolclanretnI µ )s
*2022 001(1HTCrofylnodesukcolclanretnI µ )s

3022 2CTCrotarapmocnehw1HTCforaelccitamotuA
.NOsnrut

deraelC:NO
deraelctoN:FFO

4022 nehw1050ottuptuotceridstimrep/stibihorP
.NOsnrut2CTCrotarapmoc

detibihorP:NO
dettimreP:FFO

5022 rotarapmocnehwFFOottessi1050ottuptuotceriD
.NOsnrut2CTC

FFOotteS:NO
FFOottestoN:FFO

6022 rotarapmocnehwNOottessi1050ottuptuotceriD
.NOsnrut2CTC

NOotteS:NO
NOottestoN:FFO

7022 hcaedesreversi1050ottuptuofosutatsFFO/NO
.NOsnrut2CTCrotarapmocemit

desreveR:NO
desrevertoN:FFO

8022 nehw1050ottuptuotceridstimrep/stibihorP
.NOsnrut3CTCrotarapmoc

detibihorP:NO
dettimreP:FFO

9022 rotarapmocnehwFFOottessi1050ottuptuotceriD
.NOsnrut3CTC

FFOotteS:NO
FFOottestoN:FFO

0122 rotarapmocnehwNOottessi1050ottuptuotceriD
.NOsnrut3CTC

NOotteS:NO
NOottestoN:FFO

1122 hcaedesreversi1050ottuptuofosutatsFFO/NO
.NOsnrut3CTCrotarapmocemit

desreveR:NO
desrevertoN:FFO

2122 3CTCrotarapmocnehw1HTCforaelccitamotuA
.NOsnrut

deraelC:NO
deraelctoN:FFO

3122 .1HTCrotarapmocrofedomnoitacilpitlumstceleS
NOFFONOFFO

seslup2:NO4x:NO2x:FFOeslup1:FFO4122

noitacilpitluM
edom

eslup1 2x 4x seslup2

3122 FFO NO FFO NO

4122 FFO FFO NO NO

.oNyaleR noitcnuF

0032 delbasidstuptuolanretxE
)5190ot0050stuptuo(

delbasiD:NO
delbasidtoN:FFO

1032 delbasidstupnihserferlanretxE
)5140ot0000stupni(

delbasiD:NO
delbasidtoN:FFO

3032 edomemitnacstnatsnoC
)92MTnieulavteserpetirw(

delbanE:NO
delbasiD:FFO

4032 sdeecxeemitnacsnehwnacsenorofNOsniameR
.emitnacstnatsnocteserp

5032 .noitareporetnuocycneuqerfrofgalftratS

6032 tuptuoeslupycneuqerfdeificepS
delbanE:NO

delbasiD:FFO
7032 tuptuoeslupycneuqerfdeificepsrofgalfrorrE
8032 .NOdenrutnehwrevirdrotomspotS

9032 nirevirdrotomspotS.noitareponisirevirdrotomnehwNOsnruT
.noitcurtsnitpurretniybFFOdenrutnehwseicnegreme

0132 .)egdegnisirtanoitceted(NOdenrutnehwrevirdrotomstratS
4132 .noitarepohctiwsmacrofgalftratS
5132 .noitarepohctiwsmacnisruccororrenanehwNOsnruT

* Read-only relay.
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.oNyaleR noitcnuF

0042 langislanretxe0HTCfognimiT
FFO teserplanretxE FFO

egdegnillaftA
NO

egdegnisirtA
NO

leveL
1042 FFO desuton NO FFO NO

2042 TNIfoytiraloptpurretnI
FFO

egdegnisirtA
FFO

egdegnillaftA
NO

egdegnisirtA
NO

segdehtobtA
3042 FFO NO FFO NO

4042 1TNIfoytiraloptpurretnI
FFO

egdegnisirtA
FFO

egdegnillaftA
NO

egdegnisirtA
NO

segdehtobtA
5042 FFO NO FFO NO

6042 retnuocgnirsates0HTC teS:NO testoN:FFO

7042
.edomnoitacilpitlumonottessi0HTCnehwtupniBesahperongI

.putnuocsyawladnatupniBesahperongI:NO
.laususatupniBesahpesU:FFO

8042 teserplanretxe1HTCfognimiT
FFO teserplanretxE FFO

egdegnillaftA
NO

egdegnisirtA
NO

leveL
9042 FFO desuton NO FFO NO

0142 2TNIfoytiraloptpurretnI
FFO

egdegnisirtA
FFO

egdegnillaftA
NO

egdegnisirtA
NO

segdehtobtA
1142 FFO NO FFO NO

2142 3TNIfoytiraloptpurretnI
FFO

egdegnisirtA
FFO

egdegnillaftA
NO

egdegnisirtA
NO

segdehtobtA
3142 FFO NO FFO NO

4142 retnuocgnirsates1HTC teS:NO testoN:FFO

5142
.edomnoitacilpitlumonottessi1HTCnehwtupniBesahperongI

.putnuocsyawladnatupniBesahperongI:NO
.laususaBesahpesU:FFO

0052 .dengissasilenapecafretnirotarepo02D-VKno]1F[hctiwsdezimotsuC
1052 .dengissasilenapecafretnirotarepo02D-VKno]2F[hctiwsdezimotsuC
2052 .dengissasilenapecafretnirotarepo02D-VKno]3F[hctiwsdezimotsuC
3052 .dengissasilenapecafretnirotarepo02D-VKno]4F[hctiwsdezimotsuC

4052
silenapecafretnirotarepo02D-VKno1pmalrotacidnidezimotsuC

.dengissa

5052
silenapecafretnirotarepo02D-VKno2pmalrotacidnidezimotsuC

.dengissa

6052
silenapecafretnirotarepo02D-VKno3pmalrotacidnidezimotsuC

.dengissa

7052
silenapecafretnirotarepo02D-VKno4pmalrotacidnidezimotsuC

.dengissa

8052
rotareponeewtebegnahcstimreP
02D-VKfoedomeciveddnaedom

.lenapecafretnirotarepo
dettimreP:NO

toN:FFO
dettimrep

9052
ecafretnirotarepo02D-VKehtstimreP

rotareponeewtebdetfihsebotlenap
.edommetsysdnaedom

dettimreP:NO
O toN:FF

dettimrep

0152
ehtrofegaugnalyalpsidehtseificepS

lenapecafretnirotarepo02D-VK
esenapaJ:NO hsilgnE:FFO

1152
rotarepo02D-VKehtrofpeebehtsteS

lenapecafretni
peebesU:NO peeboN:FFO

2152 metsysrofdevreseR
3152 metsysrofdevreseR

5152
fostnetnoc(egassemresuasyalpsiD

wodniWsseccAehtni)0591MD
yalpsiD:NO

egassem
tonoD:FFO

egassemyalpsid
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Note: Never use special utility relays that are not shown above.

.oNyaleR noitcnuF

9062
yalerhtiwtinunoisnapxetupnifotnatsnocemittupnI

5110ot0010.soN
sm01:FFO

01:NO µs

0162
yalerhtiwtinunoisnapxetupnifotnatsnocemittupnI

5120ot0020.soN
sm01:FFO

01:NO µs

1162
yalerhtiwtinunoisnapxetupnifotnatsnocemittupnI

5130ot0030.soN
sm01:FFO

01:NO µs

2162
yalerhtiwtinunoisnapxetupnifotnatsnocemittupnI

5140ot0040.soN
sm01:FFO

01:NO µs

3162 tcennocsidnoisnapxetatupnifogniraelC
deraelC:FFO

deraelctoN:NO

2172
lamroN:FFOrorretcennocsiD

tinudetcennocninoitcennocsiD:NO

derotssiaerasihT
ehtnehwneve

siedomnoitarepo
morfdegnahc

,NURotMARGORP
sirewopehtnehwro

tuohtiw(ffodenrut
ehtybdetceffagnieb
.)noitcurtsniWSMEM

tonsiaerasihT
ehtfinevederaelc

raelCllAyalerytilitu
.detavitcasinoitcnuf
siaerasiht,revewoH

llAnanehwderaelc
detucexesiraelC

agniretsigertuohtiw
.margorp

4172
tiucricnoitcerroctupnideeps-hgihfoesU

desutoN:FFOdesU:NO

5172 .noitareponisihctiwsmacelihwNO

0082 .)gnidneselihwNOsniamer(AtropnoitacinummocotdneslangiskaerB

1082
ylnognirudNOsniamerdna,AtropnoitacinummocmorfatadtxetsevieceR

.atadtxetgniviecerelihwnacs1

2082
ylnognirudNOsniameR.rorreecnatpeccaatadtxetAtropnoitacinummoC
3082yalerro1082yalerrehtieelihwdeviecersiatadtxetnehwNOnacs1

.NOsi

3082
rorreevieceratadtxetAtropnoitacinummoC

.sruccororreevieceratadtxetanehwnacs1ylnognirudNOsniameR
4082 ).gnidnesgnirudNOsniamer(tratsdnesatadtxetAtropnoitacinummoC
5082 .)gnidneselihwNOsniamer(BtropnoitacinummocotdneslangiskaerB

6082
1ylnognirudNOsniamerdna,atadtxetBtropnoitacinummocsevieceR

.atadtxetgniviecerelihwnacs

7082
.rorreecnatpeccaatadtxetBtropnoitacinummoC

elihwdeviecergniebsiatadtxetnehwNOnacs1ylnognirudNOsniameR
.NOsi8082yalerro6082yaler

8082
rorreevieceratadtxetBtropnoitacinummoC

.sruccororreevieceratadtxetanehwnacs1ylnognirudNOsniameR
9082 ).gnidnesgnirudNOsniamer(tratsdnesatadtxetBtropnoitacinummoC
2182 .yrettabpukcabhtiwsruccoytilamronbananehwNOsnruT

3182

ybdesustupnitpecxe(eludomcisabnistupnillaottnatsnocemittupnisteS
.)noitcurtsniPSH

.sm01ottnatsnocemittupnisteS:FFO
.tnatsnocemittupnisenimretedneht,0491MDniderotseulavotsrefeR:NO

4182 .detibihorperasyekelpitluM:noitcurtsniYEKH
5182 .dehsinifsinacS:noitcurtsniYEKH

5192ot0092 .aeraegarotsnoitamrofniYEKH
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1.3.9 Timers and Counters
Timers and counters can be set in a program, and their outputs can be used as
contacts elsewhere in the program. [There is no restriction on the contact type (N.O.
or N.C.) and the order of use.]
A same number can be assigned to only one timer or counter. For example, T005
and C005 cannot be used in the same program.

Timer/Counter list

Description
■ Timers
• When 0.1-s timers (TMR) and high-speed 0.001-s timers (TMS) are used as

contacts, the "Tnnn" No. is used for both types. However, the form for setting is
different. "TMRnnn#ddddd" is used for 0.1-s timers, "TMHnnn#ddddd" is used for
high-speed 0.01-s timers, and "TMSnnn#ddddd" is used for high-speed 1-ms
timers (nnn = timer No, ddddd = timer set value).

• In a single program, different timer Nos. must be assigned to each of TMRnnn,
TMHnnn, and TMSnnn.

• When the PLC is stopped, all timers are reset and their current values become
equivalent to set values.

■ Counters
• When counters (C) and up/down counters (UDC) are used as contacts, the

"Cnnn" No. is used for both types. However, the form for setting is different.
"Cnnn#ddddd" is used for counters, while "UDCnnn#ddddd" is used for up/down
counters.

• In one program, different numbers must be assigned to each of the counters and
up/down counters.

• Even when operation is stopped, each counter stores whatever value it has at
that time.

➮ "TMR instruction" (p.3-67), "TMH instruction" (p.3-68), "TMS instruction" (p.3-69), "C instruction" (p.3-
72), "UDC instruction" (p.3-76).

■ High-speed counters and high-speed counter comparators

The Visual KV Se   ries is equipped with two high-speed counters (CTH0 and CTH1)
and four high-speed counter comparators (CTC0, CTC1, CTC2, and CTC3) with a
30-kHz input response speed (frequency), two phases, and size of 16 or 24 bits.

Note: When a high-speed counter or high-speed counter comparator will be used as
a 24-bit device, a set value is required to be stored in a data memory using the
MEMSW instruction.

➮ For details about high-speed counters and high-speed counter comparators, refer to "Chapter 4 High-
speed Counters" (p.3-203).
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1.3.10 Data Memories
Data memories store various types of data.
Data memories are not usually used in a program that consists of contacts, coils,
timers, and counters. When arithmetic instructions are used, however, data memo-
ries can be used to store data for arithmetic operations as well as the results of
arithmetic operations.
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* Read-only relay.

Note 1: 16-bit binary data is stored in each of the data memories as for internal
registers.

Note 2: The data stored in data memories is held even when the power is turned off
or when the All Clear function is executed. The backup time is 20 days or more in
the KV-10xx, and 2 months or more in other models.

Note 3: DM1000 to DM1999 are assigned as special data memories.

.oNMD noitpircseD

9761MDot7761MD
ecafretnirotarepo02D-VKehtrofedomsseccatceridrofaerA
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1.3.11 Temporary Data Memory
These data memories are used for temporary storage. When arithmetic instructions
are used, temporary data memories can be used to temporarily store the data for
arithmetic operations as well as the results of arithmetic operations.

  Attribute R: Read W: Write

* Both R and W are enabled when special functions are not used.

Note 1: Temporary data memories are initialized when the power is turned on.

Note 2: TM20, TM30, and TM31 are read-only, so cannot be used for writing.
However, TM28 can be used for both reading and writing if special functions are not
used.

Note 3: TM00 and TM01 are used by the MUL and DIV instructions. Never use them
for any other purpose.

.oNMT egasU etubirttA

00MT )LUM/VID(snoitarepocitemhtirarofdesU W/R

10MT )VID(snoitarepocitemhtirarofdesU W/R

72MTot20MT )resuybdesuebnac(deificepstoN W/R

82MT
elihweulavtesdnoyeb)sm1:eludom(emitnacsserotS

.demrofrepsinoitarepoemitnacstnatsnoc
*R

92MT
emitnacstnatsnocfo)sm1:eludom(eulavtesserotS

noitarepo
W/R

03MT .nevigsinoitpurretni3TNInehweulav0CTCserotS *R

13MT
01yrevefoeulavnaem(emitnacsderusaemserotS

.)sm1.0:eludom()snacs
R
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1.3.12 Relay Nos. and Functions
Assignment of Relay Nos.
The components of a relay no. are shown below.

■ Unit Nos.

Unit nos. are assigned to units within the KV-300 system, with the unit connected to
the right of the KV-300 CPU (see the figure below) assigned as no. 7. The CPU is
assigned as unit no. 0.

■ Address Nos.

Address nos. are assigned to the input units, output units, and I/O terminal units.
The following table shows the assignment of address nos. to units.

* The KV-R1A I/O Distribution Unit accommodates 5 input units and 5 output units.
Addresses are set with address switches.

0 7 5 1 5

Address No. 

Channel No. Relay No. (00 to 15)

Module No. (07 to 17)
Input (0 to 4) 
Output (5 to 9)

Power supply unit CPU

0 7 8 9 16 17

Unit Address No.

KV-300 CPU CPU 0, 5

KV-C16X 16-input unit 0

KV-C32X 32-input unit 0. 1

KV-B16R 16-output unit 5

KV-B16S 16-output unit 5

KV-C32T 32-output unit 5, 6

KV-R8X 8-input terminal unit 0 to 4 *

KV-R16X 16-input terminal unit

KV-R8R 8-output terminal unit 5 to 9 *

KV-R16R 16-output terminal unit

KV-R8T 8-output terminal unit

KV-R16T 16-output terminal unit
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1.4 Special Functions
This section describes special functions to set and confirm operations on the Visual
KV Series, and useful functions for program debugging and adjustment of external
equipment.

1.4.1 Input Time Constant Change Function
The input time constant can be changed when a signal is read from an input contact.
When connecting external equipment which has no contact in which chattering such
as transistor outputs does not occur, and inputting pulses of short width, the input
time constant change function can be used to decrease the input time constant.

Setting the input time constant for basic units using special utility relays
The input time constant for a basic unit can be changed using data memory DM1940
and special utility relay 2813.
Though the input time constant is usually 10 ms, it can be changed to a value that
corresponds to the number stored in DM1940 by setting special utility relay 2813 to
ON.
If the HSP instruction and special utility relay 2813 are used at the same time,
priority is given to the HSP instruction and the number stored in DM1940 is ignored.

■ Special utility relay 2813
OFF: Sets the input time constant to 10 ms.
ON: Refers to the number stored in DM1940, then determines the input time

constant.

Note 1: Be sure to set the input time constant to 10 µs when using the 30-kHz high-speed
counter input.

Note 2: Never enter a number that is 7 or larger to data memory DM1940.

Note 3: The input time constant specified by data memory DM1940 becomes effective at the
rising edge of special utility relay 2813.

To change the input time constant, first change data memory DM1940, then set special utility
relay to OFF and ON again. Or change the operation mode of the KV basic unit from
PROGRAM to RUN.

Note 4: The input time constant for input relays set by the HSP instruction is 10 µs.

➮ For more about the HSP instruction, refer to "HSP instruction" (p.3-86).

➮ For more about setting the input time constant for expansion units, refer to "Input time
constant for expansion units" (p.1-76).

Note 5: Set the special utility relay using the SET/RES instructions.

Note 6: When the input time constant is set to 1 ms or less, connect the output equipment
without contacts. If connecting output equipment with contacts, contact bounds may enter.

Note 7: Except for interrupts and high-speed counters, signals whose ON time is shorter than
the scan time may not be received even if the input time constant is set to a small value.

0491MDniderotsrebmuN tnatsnocemittupnI
0 01 µs
1 02 µs
2 005 µs
3 sm1
4 sm5.2
5 sm5
6 sm01

eromro7 dewollatoN
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1.4.2 Modifying the Input Relay Time Constant
■ Modifying with External Switches

KV-C32X/C16X   KV-R16X/R8X

As shown in above figures, an external switch can be used to select the input time
constant only on the KV-C32X/C16X Connector Input Units and KV-R16X/R8X I/O
Terminal Units.

In the following table, white represents the switch position.

Note: Connect a solid-state contact output device when the input time constant is
set to 1 ms for 25 µs. Connection of a contact output device may result in contact
bounce.

Modification within the CPU
The input time constant for KV-300 CPU input relay nos. 0000 to 0009 can be
modified in the program.

Note 1: When using the 30 kHz high-speed counter input, turn ON special utility
relay 2813.

Note 2: When special utility relay 2813 is ON, the input time constant of input relays
0000 to 0009 is set to 10 µs ±20%.

Note 3: The input time constant remains 10 ms ±20% if the HSP instruction is used
when special utility relay 2813 is ON.

Note 4: When the input time constant is set to 10 µs or 25 µs, a solid-state output
device must be connected. Connection of a contact output device may result in
contact bounce.

5V24V 10 ms0 ms
1 ms

4
3

2

1
0

1 ms
0 ms 10 ms

Input time constant 
selection switch

Input time constant KV-C32X/C16X KV-R16X/R8X

25 µs ±20%

1 ms ±20%

10 ms ±20%

0ms 1ms  10ms

0ms  1ms  10ms

0ms  1ms  10ms

0ms  1ms  10ms

0ms 1ms  10ms

0ms 1ms  10ms

Input time constant Setting

10 µs ±20% Turn ON special utility relay 2813 (0000 to 0009).

25 µs ±20% Use the HSP instruction.

10 ms ±20% Default

KV-300 PLC Only
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1.4.3 Constant Scan Time Mode
This function executes a program while keeping the scan time at a constant value
which usually changes based on the processing contents. This section describes
how to set this function.

Though the scan time changes usually depending on the processing contents, it can
be kept at a constant value by using this function.  This function can be used to
acquire data from external equipment at a constant time interval.
The set value should be longer than the maximum scan time because the scan time
is kept at a constant value until the end of processing.

■ Setting procedure
Set the desired scan time to temporary data memory TM29.
Set special utility relay 2303 to ON.
The scan time is written to TM31.
The scan time can be set in 1-ms increments.
Enter the desired scan time (ms) to the temporary data memory.

■ Setting example

In this example, the scan time is kept at 20 ms.

Note 1: Be sure to set the constant scan time value so it is larger than the actual
scan time.

Note 2: If the actual scan time exceeds the set scan time, special utility relay 2304
turns ON (during the next 1 scan) while the actual scan time is written to TM28 (unit:
1 ms).

Note 3: The scan time can be set up to 200 ms in temporary data memory TM29. If
a value larger than 200 ms is input, it will be treated as 200 ms.

2008 2303
SET

TM29
STA

#00020
LDA
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1.4.4 Output Disabled Function
This function disables outputs from each unit in RUN mode without regard to the
program used. By disabling external outputs, the program can be debugged while
external equipment is connected, even when output of signals to the external
equipment is not desired.

■ Setting procedure
When special utility relay 2300 turns ON, all outputs from all output relays (0500 to
0915) to the outside are cleared after 1 scan is finished.
However, the display in the Access Window and the output indicator lamps are not
cleared.

■ Setting example

By setting/resetting special utility relay 2300 using the Access Window, the "KV
IncrediWare (DOS)" or "LADDER BUILDER for KV" programming support software,
or the KV-P3E(01) handheld programmer, the external output prohibition function
can be used.
External outputs are prohibited while input 0000 is ON. External outputs are permit-
ted, though, while input 0000 is OFF.

➮ For more about operating procedures, refer to the "Chapter 6. Handheld Programmer" (p.1-195).

1.4.5 Input Refresh Disabled Function
This function disables the update of inputs from each unit triggered by input signals
from external equipment.
By disabling external input refresh, inputs from each unit can be set to ON/OFF in
monitor status without mechanical operations to enable a program check.

■ Setting procedure

When special utility relay 2301 turns ON, input refresh (read of input relays) for all
input relays (0000 to 0415 used by the QL Series) is skipped.
In this status, inputs can be set to ON/OFF from the Access Window, the "KV
IncrediWare (DOS)" or "LADDER BUILDER for KV" programming support software,
or the KV-P3E(01) handheld programmer.

■ Setting example
By setting/resetting special utility relay 2301 using the Access Window, the "KV
IncrediWare (DOS)" or "LADDER BUILDER for KV" programming support software,
or the KV-P3E(01) handheld programmer, the external input refresh prohibition
function can be used.
External input refresh is prohibited while input 0000 is ON. External input refresh is
permitted, though, while input 0000 is OFF.

➮ For more about operating procedures, refer to the "Chapter 6. Handheld Programmer" (p.1-195).

Note: Once external input refresh is prohibited, it can be permitted only by setting
special utility relay 2301 to OFF from the Access Window, the "KV IncrediWare
(DOS)" or "LADDER BUILDER for KV" programming support software, or the KV-
P3E(01) handheld programmer.

0000 2300

0000 2301
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1.4.6 Contact Comment Save Function
• This function transfers contact comments to the Visual KV Series using the "KV

IncrediWare (DOS)" or "LADDER BUILDER for KV" programming support
software.

• The Visual KV Series can store not only programs but also comments registered
to each contact using the "KV IncrediWare (DOS)" or "LADDER BUILDER for
KV" programming support software.
A program may not be easy to understand if only device Nos. are used. By
registering comments to the contacts, the program can be easily debugged and
more efficiently maintained.

• The number of contact comments that can be transferred is up to 1,000 for both
normal transfer and compression transfer.

• The KV-D20 operator interface panel includes the contact comment display
function.

➮ For more about operating procedures, refer to "2.5 Entering Comments/Labels" (p.1-46) and "4.2.2
Setting the comment transfer" (p.2-138).

Note 1: Line comments cannot be stored.

Note 2: The KV-P3E(01) handheld programmer cannot read or write contact com-
ments.

Note 3: The KV-D20 operator interface panel cannot display contact comments
which have been compressed and transferred.
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1.4.7 Special Functions
Constant Scan Time Mode

In this mode, operation can take place according to a preset scan time (in ms).

■ Setting

Write the desired scan time into TM29 (temporary data memory), then turn on
special utility relay No. 2303. The scan time can also be written into TM31. Specify a
scan time in increments of 10 ms (a value of less than 10 ms is invalid).
Here, write a value into TM equivalent to 10 times the scan time.

Example
Set the constant scan time to 20 ms.

Note 1: The set value for the constant scan time must be greater than the actual
scan time. Otherwise, special utility relay 2304 turns on during every scan to disable
constant scan time mode.

Note 2: If the scan time exceeds the set value, special utility relay no. 2304 turns on
during the next scan.

Output Disabled Function
During checking of a program, this function clears output from output relays regard-
less of the program currently running.

■ Setting
Turn on special utility relay No. 2300. After one scan is completed, all output relays
(00500 to 00503, 07500 to 17915) are cleared.

Example

Use the output disabled function by executing FORCED RESET/RESET to special
utility relay No. 2300 from the monitor display.
➮ To execute FORCED RESET or RESET, refer to "Chapter 6 Handheld Programmer" (p.1-195).

Input Refresh Disabled Function
Set this function if it is desired to turn ON/OFF input relays from the monitor display
without activating the machine when checking a program.

■ Setting

Turn ON special utility relay No. 2301 to skip input refresh (reading from input
relays). Input relays can then be turned ON/OFF with the KV-P3E(01) or with KV
IncrediWare (DOS) on the monitor display.

Example

Set input relay No. 0000 to ON to disable input refresh; set to OFF to enable input
refresh.

Note: If input refresh is disabled, it is not enabled until input relay No. 0000 is turned
on from the handheld programmer.

LDA STA SET

02008 #00200 TM29 2303

0000 2301

KV-300 PLC only



1.5 Extended Ladder Diagrams

3-29

11

Chapter 1   Programming

1.5 Extended Ladder Diagrams
This section describes KEYENCE’s unique extended ladder diagram.

1.5.1 Features of Extended Ladder Diagrams
The extended ladder diagram is a programming method developed to reduce
problems related to design, testing, operation, and maintenance of programs.
In a conventional ladder diagram, output instructions can be written only on the right
side of a ladder diagram. On the other hand, in an extended ladder diagram, output
instructions can be written anywhere except on the left. As the result, the programs
shown below can be written.

Mixture of input and output circuits

Conventional ladder diagram Extended ladder diagram

Connection of two or more instructions on one line

Conventional ladder diagram Extended ladder diagram

Branch from output coil

Conventional ladder diagram Extended ladder diagram

Only input circuits
can be written.

Only output
circuits can
be written.

Only input
circuits can
be
assembled.

Both input
circuits and
output circuits
can be
assembled.

Only output
circuits can
be
assembled.

Instructions can be written only from the
left end to the right end on one line.

Many instructions can be connected.

There is only a single line, so the ladder
diagram is easier to understand.

Branches can be made only from input
contacts.

Three lines are required.

Branches can also be made from output
coils.
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2010

20102002

2010 0502

0501

0500#01000
CMP

DM0000
LDA

#02000
CMP

#03000
CMP

2002 DM0000
LDA

#01000
CMP

2002

2010

#02000
CMP

0500

0501

2002

2010

#03000
CMP

2010 0502

In a conventional ladder diagram, operations
performed by the program cannot be easily
understood. In an extended ladder diagram,
operations performed by the program can be
understood at a glance.

When the start switch (0000) is set to ON, a lamp (0500) is lit and
timer 0 is activated.

0000 1100

T000

T001

0500

0501

0502 0000

1000
STG

1001
STG

#00030
T000

#00020
T001

1002
STG

1001
JMP

1002
JMP

ENDS

1100
DIFU

1000
SET

When timer 0 turns ON three seconds later, the lamp goes out, a
buzzer (0501) is sounded, and timer 1 is activated.

When timer 1 turns ON two seconds later, the buzzer is stopped
and the motor (0502) starts to rotate.

When the start switch (0000) is set to OFF, the motor is stopped
and all operations are reset.

0000

T002

T001

T000

1000

0500 0501

0501

0500

0500

0000

1000

T002

1001

T000

T001

T002

1001

0501

1002

T000

1002

T001

1003

1001

1003

1002

1003

#00010
T000

1000
DIFU

1001
STG

1001
JMP

1003
JMP

1002
JMP

#00030
T002

#00020
T001

#00010
T000

1000
DIFU

1002
STG

1003
STG

#00020
T001

1003

#00030
T002

1001
SET

By using an extended ladder diagram as shown
above, the program can be executed in the
sequence of the processing to be performed. So
even a person who uses a relay sequence for the
first time can understand the processing contents.
By combining the STG instruction, double coils
can also be used.

1.5.2 Advantages of Extended Ladder Diagrams
The number of lines in a ladder diagram can be reduced.
Because both output instructions and input instructions can be written side by side,
the number of program lines can be reduced.
As the result, the contents of the program can be seen at a glance.

Example
When DM0000 stores 1000, 0500 turns ON.

2000, 0501 turns ON.
3000, 0502 turns ON.

Conventional ladder diagram Extended ladder diagram

Processing sequence is clear.
Ladder symbols can be laid out in processing sequence, so the program flow is
easier to understand. In addition, maintainability is considerably improved.

Example
When the start switch is set to ON, a lamp is lit for three seconds, a buzzer is
sounded for two seconds, and then the motor starts to rotate.

Conventional ladder diagram Extended ladder diagram
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0501

05000000

LD 0000
OUT 0500
OUT 0501

LD 0000
OUT 0500
CON
OUT 0501

050105000000

The CON instruction for connection is added.
(The scan time is not affected.)

At the rising edge of input
0001, 1002 turns ON.

0001

1000

1002 0000

0002

1000

1001

1003 1000 1001

1001 0500

1003
DIFU

1002
DIFU

05000000 10000001

1000

10010002

1001

At the rising edge of input
1003, 1002 turns ON.
If input 0000 is ON, 1000
turns ON.

If 1000 is ON, 1001 turns ON.

When 1001 turns ON, output 0500
turns ON.

Input 0000
turns ON.

Input 0001
turns ON.

Input 0002
turns ON.

Output 0500
turns ON.

Note: When an extended ladder diagram is used, the number of lines in ladder
diagram may be reduced. However, this may not necessarily reduce the number of
mnemonics in the program.

Conventional ladder diagram Extended ladder diagram

1.5.3 Example of an Extended Ladder Diagram
■ Using W-UE

Only when inputs are given in the order "0000 ➞  0001 ➞  0002", output 0500 turns
ON.

Conventional ladder diagram Extended ladder diagram

Because the program can be written in only one line when an extended adder
diagram is used, it is easier to look at and understand compared with a program
written using a conventional ladder diagram.
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2.1 Instruction List
The KV Series uses 80 instructions.
The instructions are divided into four categories according to their functions: basic
instructions, application instructions, arithmetic instructions, and interrupt instruc-
tions.
The following is an overview of applications and functions. For details, refer to the
respective description pages for each instruction.

2.1.1 Basic Instructions

Visual KV Series

LOAD LD

R No.
T/C No.

LOAD BAR LDB

AND AND

AND BAR ANB

OR OR

OR BAR ORB

AND LOAD ANL

OR LOAD ORL

OUT OUT

R No.

OUT BAR OUB

SET SET

RESET RES

0.1-s
TIMER TMR T No.,

# preset
value0.01-s

TIMER
TMH

(FUN49)

0000 to 17915
T000 to T249
C000 to C249
CTC0 to CTC3

0500 to 1915
2009

2300 to 17915

0500 to 1915
2009

2300 to 17915
T000 to T249
C000 to C249

0500 to 1915
2009

2100 to 17915
T000 to T249
C000 to C249
CTH0 to CTH1
CTC0 to CTC3

000 to 249
#00000 to
#65535

0.7 to 1.6

0.7 to 1.6

0.7 to 0.9

0.7 to 0.9

0.7 to 0.9

0.7 to 0.9

0.8

0.8

1.5

1.5

1.9 to 12.8

1.9 to 20.5

12.0 to 17.8

12.0 to 17.8

3 (12)

3 (12)

3 (8)

3 (8)

3 (8)

3 (8)

1 (4)

1 (4)

3 (12)

3 (12)

3 (14)

3 (14)

2 (6)

2 (6)

Connects N.O. contact to bus.

Connects N.C. contact to bus.

Connects N.O. contact in
series with previous contact.

Connects N.C. contact in
series with previous contact.

Connects N.O. contact in
parallel with previous contact.

Connects N.C. contact in
parallel with previous contact.

Connects in series blocks
made of one or more
contacts.
Connects in parallel blocks
made of one or more
contacts.

Outputs input ON/OFF status
to R coil.

Outputs inverted input ON/
OFF status to R coil.

Forces relay ON and holds
this status when input is ON.

Forces R/T/C OFF when input
is ON.

16-bit on-delay T that counts
down in 0.1-s decrements.

16-bit on-delay T that counts
down in 0.01-s decrements.

3-57

3-57

3-58

3-58

3-60

3-60

3-61

3-63

3-65

3-65

3-66

3-66

3-67

Instruction Symbol Mnemonic Operand Operand value Function Exec.time
(µs) Bytes Page

R No.
T/C No.

nnnn

nnnn

nnnn

nnnn

nnnn

nnnn

nnnn

nnnn

nnnn
SET

nnnn
RES

#ddddd

 
Txxx

#ddddd

 
TxxxT
H

3-68
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2.1 Instruction List

• Number of bytes represents the memory capacity required for each instruction.
• Number in (  ) represents the memory capacity required for object code of each

instruction.
• *1  34 + 0.25 + n x 0.25 (n: No. of shift steps)
• All operand values are shown in normal notation. The corresponding relay num-

bers in X-Y-M notation are shown below:

Normal notation X-Y-M notation
0000 to 0415 X000 to X04F
0500 to 0915 Y050 to Y09F
1000 to 6915 M1000 to M6915
7000 to 17915 X700 to X174F or Y750 to Y179F

Instruction Symbol Mnemonic Operand Operand value Function Exec.time
(µs) Bytes Page

1-ms
TIMER

TMS
(FUN51)

COUNTER C
# preset value,
C No., counter

input R

UP-DOWN
COUNTER

UDC
(FUN52)

C No.,
# preset value

#00000 to
#65535

000 to 249
0000 to 17915

000 to 249
#00000 to

#65535

12.0 to 17.8

12.0 to 17.8

13.0 to 24.0

2 (7)

4 (7)

2 (10)

16-bit on-delay T that
counts down in 1-ms
decrements.

Sets 16-bit up-counter.

Sets a 16-bit up-down
counter.

000 to 249
#0000 to #65535

3-72

 3-76

3-69

DIFFEREN-
TIATE UP

DIFU
(FUN10)

R No.
DIFFEREN-

TIATE
DOWN

DIFD
(FUN09)

KEEP KEEP
(FUN22)

R No.

SHIFT SFT
(FUN39)

nnnn: 1st R
No. mmmm:
Last R No.

HIGH
SPEED

HSP
(FUN18) R No.

MASTER
CONTROL

MC
(FUN24)

MASTER
CONTROL

RESET

MCR
(FUN25)

MEMORY
SWITCH

MEMSW
(FUN26) $ constant

NOP
NOP

(FUN30)

END END

END HI ENDH

1000 to 1915
3000 to 9915

0500 to 1915
2009

2100 to 17915

1000 to 1915
3000 to 9915

(KV-10)
0000 to 0005

(KV-16)
0000 to 0009

(KV-24)
0000 to 0015

(KV-40)
0000 to 0107

$ 0000 to
$ FFFF

11.2 to 13.2

10.0 to 12.8

8.2 to 19.8

(*)

3.8 to 9.4

0.2

0.2

––

––

––

––

3 (10)

3 (10)

3 (11)

5 (15)

3 (8)

1 (4)

1 (0)

3 (0)

1 (0)

1 (1)

1 (0)

Turns ON R for 1 scan
time at rising edge of
input.
Turns ON R for 1 scan
time at falling edge of
input.
Turns ON R and holds this
status when SET input is ON.
Turns OFF R when RESET
input is ON.

Sets shift register.

Reduces input relay time
constant to 10 µs for
higher input response.

Selects ON/OFF status of
R coils, Ts, or Cs.

Represents end of MC.

Sets memory switches.

Performs no operation.

Indicates end of each
routine of program.

Indicates end of entire
program.

3-78

3-78

3-80

3-82

3-86

3-89

3-89

T No.,
# preset value

3-94

3-94

3-94

#ddddd
TxxxT

S

#ddddd

nnnn
Cxxx

UDC xxx
#ddddd

 

UP
DW
RES

nnnn
DIFU

nnnn

 
DIFD

KEEP

 
SET
RES

nnnn

SFT
nnnn

mmmm

D
CLK
RES

HSP
nnnn

MC
 

MCR
 

MEMSW
$xxxx

END

ENDH

3-92
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• Number of bytes represents the memory capacity required for each instruction.
• Number in (  ) represents the memory capacity required for object code of each

instruction.
• All operand values are shown in normal notation. The corresponding relay

numbers in X-Y-M notation are shown below:

Normal notation X-Y-M notation
0000 to 0415 X000 to X04F
0500 to 0915 Y050 to Y09F
1000 to 6915 M1000 to M6915
7000 to 17915 X700 to X174F or Y750 to Y179F

2.1.2 Application Instructions

Instruction Symbol Mnemonic Operand Operand value Function
Exec.time

(µs) Bytes Page

WAIT ON

WAIT OFF

WAIT UP
EDGE

WAIT
DOWN
EDGE

CONNECT

PUSH

READ

POP

W-ON

W-OFF

W-UE

W-DE

CON
(FUN 06)

MPS

MRD

MPP

nnnn:
R, T, C
Nos.

mmmm:
R No.
R No.

17915
T000 to T249
C000 to C249
CTC0 to CTC3

mmmm:
1000 to 1915
3000 to 9915
1000 to 1915

10.4 to 12.6

13.6 to 18.5

13.6 to 18.5

6.8 to 5.3

3.2

6.8

10.5 to 13.0

5 (12)

5 (12)

5 (12)

1 (0)

1 (4)

1 (4)

1 (4)

R (output operand [mmmm])
when R, T, or C (input operand
[nnnn]) is ON.

Turns ON R (output operand
[mmmm]) at falling edge of R, T,
or C (input operand [nnnn]).
Represents series connection
of output instruction together
with another instruction.

Stores input status and
arithmetic flag.

Reads input status and
arithmetic flag stored with
PUSH.

3-96

3-96

3-98

3-98

3-102

STEP

STEP END

STP
(FUN 45)

STE
(FUN 43)

R No.
nnnn:

0000 to

0500 to 9915
T000 to T249
C000 to C249
CTC0 to CTC3

11.2 to 13.4

2.5

5 (12)

3 (10)

1 (0)

Reads & clears input status
and arithmetic flag stored
with PUSH.

Is used with STEP to make
program step.

STAGE

JUMP

END
STAGE

STG
(FUN 44)

JMP
(FUN 21)

ENDS
(FUN 14)

R, T, C
Nos.

3000 to 9915
0000 to 0009

4.5 to 12.5

4.3 to 7.5

3 (10)

3 (8)

1 (4)

Turns ON

Turns ON R (output operand
[mmmm]) when R, T, or C (input
operand [nnnn]) is OFF.
Turns ON R (output operand
[mmmm]) at rising edge of R, T,
or C (input operand [nnnn]).

Executes instructions in STG
block when R (operand) is ON.

When input is ON, turns R of
current stage OFF and moves
to stage specified by operand.

Turns current stage OFF and
next stage ON when input is
ON.

Executes program between
STP & STE when R (oper-
and) is ON.

3-103

3-103

3-106

3-106

3-106

3-114

3-114

nnnn
ON

mmmm

nnnn
OFF

mmmm

nnnn

mmmm

nnnn

mmmm

nnnn

 
STG

nnnn

 
JMP

 
ENDS

STP
nnnn

STE
 

3-103
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2.1 Instruction List

• Number of bytes represents the memory capacity required for each instruction.
• Number in (  ) represents the memory capacity required for object code of each

instruction.
• All operand values are shown in normal notation. The corresponding relay

numbers in X-Y-M notation are shown below:

Normal notation X-Y-M notation
0000 to 0415 X000 to X04F
0500 to 0915 Y050 to Y09F
1000 to 6915 M1000 to M6915
7000 to 17915 X700 to X174F or Y750 to Y179F

Instruction Symbol Mnemonic Operand Operand value Function Exec.time
(µs) Bytes Page

INTERVAL
TIMER

16-BIT
COUNTER

16-BIT
COUNTER
COMPARA-

TOR

16-BIT
COUNTER

16-BIT
COUNTER
COMPARA-

TOR

SUBROUTINE
CALL

ITVL

CTH

CTC

CALL
(FUN 03)

SBN
(FUN 38)

RET
(FUN 33)

DMnnnn:
DM No.
mmmm: R
No.

Count input
R

n:
Comparator

No.
ddddd:
# preset

value

n:
Comparator

No.
ddddd:

# preset
value

Subroutine
No.

DMnnnn:
DM0000 to
DM1985
mmmm:

1000 to 1912
3000 to 9912

0004
2100
2101
2102

n: 0,1
ddddd: #00001

to #65535

0005
0500
2200
2201
2202

20.0 to 80.0

14.4

2.3 to 3.5

5.4 to 6.5

4.3

5 (10)

4 (6)

2 (6)

4 (6)

2 (6)

2 (8)

Measures pulse-to-pulse
interval & pulse width in
specified mode.

16-bit (0 to 65535) up-
down counter for clock
pulses with input response
frequency of 30 kHz.

Hardware-based comparator
between preset & current
values of high-speed counter
(CTH0). This comparator is
turned ON when these
values are equal.

Executes subroutine
specified by operand.

Represents beginning of
subroutine specified by
operand.

Represents end of
subroutine.

3-117

3-204

3-204

3-204

REPEAT
START

REPEAT END

16-KEY INPUT

FOR
(FUN 16)

NEXT
(FUN 29)

HKEY
(FUN 17)

# constant,
DM No.
TMxx

nnnn:
Input R
mmmm:
Output R

#00000 to
#65535

DM0000 to
DM1999

TM00 to TM29

nnnn:
0000 to 415

mmmm:
0500 to 915

12.0 to
18.0

0.5

22.1 to
180.0

3 (20)

1 (4)

5 (10)

Executes program
between FOR & NEXT
for number of times
specified by operand.

Represents end of
repetition.

Reads 16-key data by
time-sharing and outputs
these data into special
utility Rs 2900 to 2915.

3-125

3-125

SUBROUTINE
ENTRY

SUBROUTINE
RETURN

CTH

CTC

Count input
R

Subroutine
No.

n: 2,3
ddddd: #00001

to #65535

00 to 99

00 to 99

14.4

2.3 to 3.5

2 (4)

1 (4)

16-bit (0 to 65535) up-
down counter for clock
pulses with input
response frequency of 30
kHz.

Hardware-based comparator
between preset & current
values of high-speed counter
(CTH1). This comparator is
turned ON when these
values are equal.

3-204

3-122

3-122

3-131

ITVL
PLS
DMnnnn
PAUSE
mmmm
RES

CTH0
nnnn

CTCn
#ddddd

CTH1
nnnn

CTCn
#ddddd

CALL
nn    

SBN
nn   

RET

FOR
nnnn

HKEY
nnnn

mmmm

NEXT

3-122
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• Number of bytes represents the memory capacity required for each instruction.
• Number in (  ) represents the memory capacity required for object code of each

instruction.

2.1.3 Arithmetic Instructions

Instruction Symbol Mnemonic Operand Operand value Function Exec.time
(µs) Bytes Page

DATA
MEMORY

WRITE

TRIMMER
SETTING

LOAD A

STORE A

COMPARE

ADD

SUBTRACT

MULTIPLY

DW

TMIN
(FUN 50)

@TMIN
@(FUN 50)

LDA
(FUN 23)

@LDA
@(FUN 23)

STA
(FUN 42)

@STA
@(FUN 42)

CMP
(FUN 04)

@CMP
@(FUN 04)

ADD
(FUN00)

@ADD
@(FUN 00)

SUB
(FUN 46)

@SUB
@(FUN 46)

MUL
(FUN 28)

@MUL
@(FUN28)

nnnn:
#/$ constant
DMmmmm:

DM No.

Trimmer No.

R No.,
C/T No.,
DM No,
TM xx,

#/$ constant,
#TMxx

R No.,
C/T No.,
DM No.,
TM xx,
#TMxx

DM/TM No.
TMxx,

#/$ constant,
#TMxx

nnnn:
#0000 to
#65535

$0000 to
$FFFF

DMmmmm:
DM0000 to
DM1999

0 to 1

0000 to 17915
T000 to T249
C000 to C249
CTH0 to CTH1

DM0000 to
DM1999

TM00 to TM31
#00000 to

#65535
$0000 to $FFFF

#TM00 to
#TM29

0500 to 1915
2100 to 17915
T000 to T249
C000 to C249

CTH0 to
CTC3

DM0000 to
DM1999

TM00 to TM29
#TM00 to
#TM29

DM0000 to
DM1999

TM00 to TM31
#00000 to

#65535
$0000 to
$FFFF

#TM00 to
#TM29

8.0

8.9

20.9

6.4 to 14.0

18.4 to 26.0

6.6 to 28.5

18.0 to 40.5

10.8 to 35.6

22.8 to 47.6

9.4 to 34.2

21.4 to 46.2

10.8 to 35.6

22.8 to 47.6

14.4 to 38.1

26.4 to 50.1

5 (8)

1 (6)

1 (16)

3 (8)

3 (18)

3 (8)

3 (18)

3 (6)

3 (16)

3 (6)

3 (16)

3 (6)

3 (16)

3 (6)

3 (16)

Writes constant into data
memory.

Inputs value set by
access window’s digital
trimmer (0 to 65535) to
internal register.

Inputs value specified by
operand into internal
register or inputs current
value when T/C is
specified as operand.

Transfers content of
internal register to
location specified by
operand, or changes
preset value when T/C is
specified as operand.

Compares content of
internal register and
value specified by
operand.

Adds content of internal
register and value
specified by operand and
inputs result back to
same register.

Subtracts value specified
by operand from content
of register and inputs
result back to same
register.

Multiplies content of
internal register by value
specified by operand and
inputs result back to
same register.

3-136

3-138

3-140

3-140

3-150

3-150

nnnn

DMmmmm
DW

n      
TMIN

n      
TMIN

nnnn
LDA

nnnn
LDA

nnnn
STA

nnnn
STA

nnnn
CMP

nnnn
CMP

nnnn
ADD

nnnn
ADD

nnnn
SUB

nnnn
SUB

nnnn
MUL

nnnn
MUL

3-150

3-146
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2.1 Instruction List

• Number of bytes represents the memory capacity required for each instruction.
• Number in (  ) represents the memory capacity required for object code of each

instruction.
• All operand values are shown in normal notation. The corresponding relay num-

bers in X-Y-M notation are shown below:

Normal notation X-Y-M notation
0000 to 0415 X000 to X04F
0500 to 0915 Y050 to Y09F
1000 to 6915 M1000 to M6915
7000 to 17915 X700 to X174F or Y750 to Y179F

@DIV
@(FUN 11)

Instruction Symbol Mnemonic Operand Operand value Function Exec.time
(µs) Bytes Page

DIVIDE

DIV
(FUN 11)

17.4 to 43.3

29.4 to 55.3

3 (6)

3 (16)

Divides content of internal
register by value specified
by operand and inputs
result back to same
register.

R No.,
DM No.,
TM xx,

#/$ constant,
#TMxx

DM0000 to
DM1999

TM00 to TM31
#00000 to

#65535
$0000 to
$FFFF

#TM00 to
#TM29

AND A

OR A

EXCLUSIVE
OR A

SHIFT
RIGHT A

SHIFT LEFT
A

ROTATE
RIGHT A

ROTATE
LEFT A

ANDA
(FUN 01)

@ANDA
@(FUN 01)

ORA
(FNC 31)

@ORA
@(FUN 31)

EORA
(FUN 15)

@EORA
@(FUN 15)

SRA
(FNC 41)

@SRA
@(FUN 41)

SLA
(FNC 40)

@SLA
@(FUN 40)

RRA
(FUN 37)

@RRA
@(FUN 37)

RLA
(FUN 35)

@RLA
@(FUN 35)

R No.,
DM No.,
TM xx,

#/$ constant,
#TMxx

R No.,
DM No.,
TM xx,

#/$ constant,
#TMxx

# constant

0000 to 17915
DM0000 to

DM1999
TM00 to TM31

#00000 to
#65535

$0000 to
$FFFF

#TM00 to
#TM29

0000 to 17915
DM0000 to
DM1999

TM00 to TM31
#00000 to
#65535

$0000 to
$FFFF

#TM00 to
#TM29

8.2 to 33.1

20.2 to 45.1

8.2 to 33.1

20.2 to 45.1

8.2 to 33.1

20.2 to 45.1

9.3 to 27.6

21.3 to 39.6

9.2 to 27.6

21.2 to 39.6

10.3 to 28.6

22.3 to 40.6

10.3 to 28.6

22.3 to 40.6

3 (8)

3 (18)

3 (8)

3 (18)

3 (8)

3 (18)

2 (6)

2 (16)

2 (6)

2 (16)

2 (6)

2 (16)

2 (6)

2 (16)

ANDs each of 16 bits of
internal register and that
of value specified by
operand, and inputs result
back to same register.

ORs each of 16 bits of
internal register and that
of value specified by
operand, and inputs result
back to same register.

EXCLUSIVE-ORs each of
16 bits of internal register
and that of value specified
by operand, and inputs
result back to same
register.

Moves content of internal
register serially left by
value specified by
operand.

Rotates contents of
internal register and carry
bit (2009) clockwise by
operand value.

Rotates contents of
internal register and carry
bit (2009) counterclock-
wise by operand value.

Moves content of internal
register serially right by
value specified by
operand.

3-159

3-161

3-164

3-166

#01 to #16

3-166

3-169

nnnn
DIV

nnnn
DIV

nnnn
ANDA

nnnn
ANDA

nnnn
ORA

nnnn
ORA

nnnn
EORA

nnnn
EORA

#dd
SRA

#dd
SRA

#dd
SLA

#dd
SLA

#dd
RRA

#dd
RRA

#dd
RLA

#dd
RLA

3-169

3-150
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• Number of bytes represents the memory capacity required for each instruction.
• Number in (  ) represents the memory capacity required for object code of each

instruction.
• All operand values are shown in normal notation. The corresponding relay

numbers in X-Y-M notation are shown below:

Normal notation X-Y-M notation
0000 to 0415 X000 to X04F
0500 to 0915 Y050 to Y09F
1000 to 6915 M1000 to M6915
7000 to 17915 X700 to X174F or Y750 to Y179F (OUTPUT)

Converts content of
internal register (4-digit
BCD) into 16-bit binary
data.

Converts content of
internal register (16-bit
binary) into 4-digit BCD
data.

DEMULTI-
PLEXER

TRANSFER
BCD

TRANSFER
BIN

ASCII
CONVERT

REVERSE
ASCII

CONVERT

SQUARE
ROOT

DMX
(FUN 12)

@DMX
@(FUN 12)

TBCD
(FUN 47)

@TBCD
@(FUN 47)

TBIN
(FUN 48)

@TBIN
@(FUN 48)

ASC
(FUN 02)

@ASC
@(FUN 02)

RASC
(FUN 32)

@RASC
@(FUN 32)

ROOT
(FUN 36)

@ROOT
@(FUN 36)

22.6

34.6

5.6

17.6

9.6

21.6

9.7

21.7

9.3

21.3

95.7 1 (4)

1 (4)

1 (14)

1 (4)

1 (14)

1 (14)

1 (4)

1 (14)

1 (4)

1 (14)

1 (4)

1 (14)

Converts position of
highest order bit with 1 in
internal register into 4-bit
data.

Converts content of lower
order 8 bytes of internal
register into 2-digit ASCII
code.

Converts 2-digit ASCII
code of internal register
into 2-digit numerical
value.

Takes square root of 32-
bit data (TM00: higher
order byte, internal
register: lower order byte)
and inputs result back to
same register.

3-176

3-180

3-180

3-183

3-183

Instruction Symbol Mnemonic Operand Operand
value

Function Exec.time
(µs) Bytes Page

COMPLE-
MENT

INCREMENT
MEMORY

DECRE-
MENT

MEMORY

MULTI-
PLEXER

COM
(FUN 05)

@COM
@(FUN 05)

INC
(FNC 19)

@INC
@(FUN 19)

DEC
(FNC 07)

@DEC
@(FUN 07)

MPX
(FUN 27)

@MPX
@(FUN 27)

DM/TM No.

DM/TM No.

DM0000 to
DM1999
TM00 to

TM29

5.6

17.6

9.8

21.8

10.4

22.4

10.1

22.1

1 (4)

1 (14)

3 (6)

3 (16)

3 (6)

3 (16)

1 (6)

1 (16)

Inverts content of each bit
in internal register.

Adds 1 to content of data
memory specified by
operand.

Subtracts 1 from content
of data memory specified
by operand.

Converts 4-bit data
(specified by operand) of
internal register into 16-bit
data.

3-171

3-172

3-172

# constant

DM0000 to
DM1999
TM00 to
TM29

#0 to #3

COM

COM

nnnn
INC

nnnn
INC

nnnn
DEC

nnnn
DEC

#n
MPX

#n
MPX

DMX

DMX

TBCD

TBCD

TBIN

TBIN

ASC

ASC

RASC

RASC

ROOT

ROOT

3-185

3-176

107.7
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2.1 Instruction List

• Number of bytes represents the memory capacity required for each instruction.
• Number in (  ) represents the memory capacity required for object code of each

instruction.
• All operand values are shown in normal notation. The corresponding relay

numbers in X-Y-M notation are shown below:

Normal notation X-Y-M notation
0000 to 0415 X000 to X04F
0500 to 0915 Y050 to Y09F
1000 to 6915 M1000 to M6915
7000 to 17915 X700 to X174F or Y750 to Y179F

2.1.5 Function No. List (Alphabetical order)
The following list shows the function Nos. used to enter instructions with the KV-
P3E(01) handheld programmer.
➮ Refer to "Chapter 6 Handheld Programmer" on page 1-195 for details.

Reference: To find function No. assigned to desired function:
1. Press the [FUN] key.
2. When the cursor appears at the position where the function No. is to be entered,

press the ON  or OFF  key and scroll the functions and assigned Nos. to find the
desired function.

2.1.4 Interrupt Instructions

Instruction Symbol Mnemonic Operand Operand value Function Exec.time
(µs) Bytes Page

INTERRUPT
DISABLED

INTERRUPT
ENABLED

INTERRUPT

RETURN
INTERRUPT

DI
(FUN 08)

EI
(FUN 13)

INT
(FUN 20)

RETI
(FUN 34)

R No.

Comparator
No.

000 to 003

CTC0 to
CTC3

2.2

4.0

60.0 to
90.0

60.0 to
90.0

18.0 to
22.0

1 (12)

1 (10)

1 (8)

1 (4)

Disables execution of
interrupt.

Enables execution of
interrupt.

Executes interrupt
instructions between INT
and RETI at rising/falling
edge of input relays 0000
through 0003.

Used with comparators
CTC0 to CTC3 and
executes instructions
between INT and RETI.

Represents end of
interrupt.

3-193

3-193

3-192

3-1921 (8)

3-192

DI

EI

INT
nnnn

INT
CTCn

RETI

.oNnoitcnuF noitcurtsnI

00 DDA

10 ADNA

20 CSA

30 LLAC

40 PMC

50 MOC

60 NOC

70 CED

80 ID

90 DFID

01 UFID

11 VID

21 XMD

.oNnoitcnuF noitcurtsnI

62 WSMEM

72 XPM

82 LUM

92 TXEN

03 PON

13 ARO

23 CSAR

33 TER

43 1TER

53 ALR

63 TOOR

73 ARR

83 NBS

.oNnoitcnuF noitcurtsnI

31 IE

41 SDNE

51 AROE

61 ROF

71 YEKH

81 PSH

91 CNI

02 TNI

12 PMJ

22 PEEK

32 ADL

42 CM

52 RCM

.oNnoitcnuF noitcurtsnI

93 TFS

04 ALS

14 ARS

24 ATS

34 ETS

44 GTS

54 PTS

64 BUS

74 DCBT

84 NIBT

94 HMT

05 NIMT

15 SMT

25 CDU
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2.2 Instruction List
• Number of bytes represents the memory capacity required for each instruction.
• Number in (  ) represents the memory capacity required for object code of each

instruction.
• Abbreviations: R: Relay, T: Timer, C: Counter, #: Decimal, $: Hex.

2.2.1 Basic Instructions
KV-10/16/24/40/80

KV-300 Series, KV-10/80

nnnn
LOAD

nnnn

nnnn

nnnn

nnnn

nnnn

nnnn

nnnn

(SET)
nnnn

LD

R No.
T/C No.

LOAD BAR LDB

AND AND

AND BAR ANB

OR OR

OR BAR ORB

AND LOAD ANL

OR LOAD ORL

OUT OUT

R No.

OUT BAR OUB

SET SET

RESET RES

0.1-s TIMER TMR

T No.,
# preset

value

0.01-s
TIMER

TMH
(FNC49)

1-ms TIMER
TMS

(FNC51)

COUNTER C

# preset
value, C

No., clock
source R

UP-DOWN
COUNTER

UDC
(FNC52)

C No.,
# preset

value

0000 to 2915
T000 to T063
C000 to C063
CTC0 to CTC3

0500 to 1915
2009

2300 to 2915

0500 to 1915
2009

2100 to 2915
T000 to T063
C000 to C063

0500 to 1915
2009

2100 to 2915
T000 to T063
C000 to C063
CTH0 to CTH1
CTC0 to CTC3

(RES)
nnnn

#ddddd

T xxx

#ddddd
xxxH

#ddddd
xxxS

nnnn

#ddddd
C xxx

UDCxxx
#dddddUP

DW
RES

000 to 063
#00000 to
#65535

#00000 to
65535

000 to 063
0000 to 6915

000 to 063
#00000 to
#65535

0000 to 6915
T000 to T119
C000 to C119
CTC0 to CTC3

0500 to 1915
2009

2300 to 6915

0500 to 1915
2009

2100 to 6915
T000 to T119
C000 to C119

0500 to 1915
2009

2100 to 6915
T000 to T119
C000 to C119
CTH0 to CTH1
CTC0 to CTC3

000 to 119
#00000 to
#65535

#00000 to
#65535

000 to 119
0000 to 6915

000 to 119
#00000 to
#65535

1.5 to 2.5

2.1 to 3.5

1.5 to 2.5

2.7 to 4.5

1.5 to 2.5

2.7 to 4.5

1.0 to 1.4

1.0 to 1.4

5.2 to 8.4

6.4 to 10.4

3.1 to 23.0

3.1 to 24.0

17.0 to 22.0

17.0 to 22.0

17.0 to 22.0

19.0 to 21.0

21.0 to 26.0

3 (4)

3 (6)

3 (4)

3 (8)

3 (4)

3 (8)

1 (2)

1 (2)

3 (13)

3 (17)

3 (8)

3 (8)

2 (5)

2 (5)

2 (5)

4 (7)

2 (5)

Connects N.O. contact
to bus.

Connects N.C. contact
to bus.

Connects N.O. contact
in series with previous
contact.
Connects N.C. contact
in series with previous
contact.
Connects N.O. contact
in parallel with previous
contact.
Connects N.C. contact
in parallel with previous
contact.
Connects in series
blocks made of one or
more contacts.
Connects in parallel
blocks made of one or
more contacts.
Outputs input ON/OFF
status to R coil.
Outputs inverted input

ON/OFF status to R
coil.

Forces R ON and holds
this status when input is
ON.

Forces R/T/C OFF
when input is ON.

16-bit on-delay T that
counts down in 0.1-s
decrements.
16-bit on-delay T that
counts down in 0.01-s
decrements.
16-bit on-delay T that
counts down in 1-ms
decrements.

Sets 16-bit up-counter.

Sets a 16-bit up-down
counter.

Page

3-57

3-57

3-58

3-58

3-60

3-60

3-61

3-63

3-65

3-65

3-66

3-66

3-67

3-68

3-69

3-72

KV-10/16/24/40/80

Instruction Symbol Mnemonic Operand Operand value
KV-10/16

Operand value
KV-24/40/80

Exec.time
(µs)

Bytes
Function

3-76
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2.2 Instruction List

KV-300

Instruction Symbol Mnemonic Operand Operand value Exec.time
(µs)

Bytes
Function Page

LOAD
nnnn

nnnn

nnnn

nnnn

nnnn

nnnn

LOAD BAR

AND

AND BAR

OR

OR BAR

AND LOAD

OR LOAD

LD

LDB

AND

ANB

OR

ORB

ANL

ORL

R No.
T/C No.

0000 to 0009
0500 to 17915
T000 to T249
C000 to C249
CTC0 to CTC3

0.15 to 0.70

0.15 to 0.90

0.15 to 0.50

0.15 to 0.80

0.15 to 0.50

0.15 to 0.80

0.55

0.55

3 (5)

3 (7)

3 (4)

3 (8)

3 (4)

3 (8)

1 (3)

1 (3)

Connects N.O. contact
to bus.

Connects N.C. contact
to bus.

Connects N.O. contact
in series with previous
contact.
Connects N.C. contact
in series with previous
contact.
Connects N.O. contact
in parallel with
previous contact.
Connects N.C. contact
in parallel with
previous contact.
Connects in series
blocks made of one or
more contacts.
Connects in parallel
blocks made of one or
more contacts.

3-57

3-57

3-58

3-58

3-60

3-60

3-61

3-63

KV-300

nnnn
DIFU

nnnn
DIFD

KEEP
SET
RES

nnnn

SFT
D
CLK
RES

nnnn

mmmm

MC

HSP
nnnn

MCR

$xxxx
MEMSW

$xxxx

END

ENDH

DIFFEREN-
TIATE UP

DIFU
(FNC10)

R No.
DIFFEREN-

TIATE
DOWN

DIFD
(FNC09)

KEEP
KEEP

(FNC22)
R No.

SHIFT SFT
(FNC39)

R No.1st
& last R

Nos.

HIGH
SPEED

HSP
(FNC18) R No.

MASTER
CONTROL

MC
(FNC24)

MASTER
CONTROL

RESET

MCR
(FNC25)

MEMORY
SWITCH

MEMSW
(FNC26)

$ constant

NOP NOP
(FNC30)

END END

END HI ENDH

1000 to 1915

0500 to 1915
2009

2100 to 2915

1000 to 1915

(KV-10)
0000 to 0005

(KV-16)
0000 to 0009

$ 0000 to $ FFFF

1000 to 1915
3000 to 6915

0500 to 1915
2009

2100 to 6915
1000 to

19153000 to
6915

(KV-24)
0000 to 0015

(KV-40)
0000 to 0107

11.0 to 13.0

11.0 to 13.0

9.0 to 26.0

(*)

8.0 to 9.0

1.8 to 3.2

0.6 to 1.0

––

––

––

––

3 (5)

3 (5)

3 (5)

5 (7)

3 (4)

1 (7)

1 (2)

3 (0)

1 (0)

1 (3)

1 (0)

Turns ON R for 1
scan time at rising
edge of input.

Turns ON R for 1
scan time at falling
edge of input.
Turns ON R and
holds this status when
SET input is ON.

Turns OFF R when
RESET input is ON.

Sets shift register.

Reduces input relay time
constant to 25 ms for
higher input response.
Selects ON/OFF
status of R coils, Ts,
or Cs.

Represents end of MC.
Sets memory switches.

Performs no opera-
tion.

Indicates end of each
routine of program.

Indicates end of entire
program.

3-78

3-78

3-80

3-82

3-86

3-89

3-89

3-92

3-94

3-94

KV-10/16/24/40/80

  Instruction Symbol Mnemonic Operand Operand value
KV-10/16

Operand value
KV-24/40/80

Exec.time
(µs)

Bytes
Function Page

3-94
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KV-300

Instruction Symbol Mnemonic Operand Operand value Exec.time
(µs) Bytes

Function Page

OUT

OUT BAR

nnnn

nnnn

(SET)
nnnn

(RES)
nnnn

#ddddd

T xxx

#ddddd
xxxH

#ddddd
xxxS

nnnn

#ddddd
C xxx

UDCxxx
#dddddUP

DW
RES

nnnn
DIFU

nnnn
DIFD

KEEP
SET
RES

nnnn

SFT
D
CLK
RES

nnnn

mmmm

HSP
nnnn

MC

MCR

$xxxx
MEMSW

$xxxx

END

ENDH

SET

RESET

0.1-s TIMER

0.01-s TIMER

1-ms TIMER

COUNTER

UP-DOWN
COUNTER

DIFFEREN-
TIATE UP

DIFFEREN-
TIATE DOWN

KEEP

SHIFT

HIGH
SPEED

MASTER
CONTROL

MASTER
CONTROL
RESET

MEMORY
SWITCH

NOP

END

OUT

OUB

SET

RES

TMR

TMH
(FNC49)

TMS
(FNC51)

C

UDC
(FNC52)

DIFU
FNC10)

DIFD
(FNC09)

KEEP
(FNC22)

SFT
(FNC39)

HSP
(FNC18)

MC
(FNC24)

MCR
(FNC25)

MEMSW
(FNC26)

NOP
(FNC30)

END HI

END

ENDH

R No.

T No.,
# preset
value

# preset
value, C
No., clock
source R

C No.,
# preset
value

R No.

R No.

1st &
last R
Nos.

R No.

$ constant

0500 to 1915
2009

2300 to 17915

0500 to 1915
2009

2100 to 17915
T000 to T249
C000 to C249

0500 to 1915
2009

2100 to 17915
T000 to T249
C000 to C249
CTH0 to CTH1
CTC0 to CTC3

000 to 249
#00000 to 65535

#00000 to #65535
000 to 249

0000 to 0009
0500 to 17915

000 to 249
#00000 to #65535

1000 to 1915
3000 to 6915

(*) 7000 to 9915

0500 to 1915
2009

2100 to 17915
1000 to 1915
3000 to 6915

(*) 7000 to 9915

0000 to 0009

$0000 to $FFFF

0.20 to 0.56

0.50 to 1.20

0.20 to 5.70

0.50 to 4.40

5.60 to 10.40

5.60 to 10.40

5.60 to 10.40

7.60 to 9.45

8.00 to 11.60

6.70

6.70

6.10 to 7.90

6.40 to 8.20

4.66 to 4.92

0.20

—

—

—

0.95

—

3 (8)

3 (11)

3 (12)

3 (12)

2 (7)

2 (7)

2 (7)

4 (7)

2 (10)

3 (10)

3 (10)

3 (11)

5 (15)

3 (8)

1 (4)

1 (0)

3 (0)

1 (0)

1 (1)

1 (0)

Outputs input ON/OFF
status to R coil.

Outputs inverted input
ON/OFF status to R
coil.

Forces R ON and holds
this status when input
is ON.

Forces R/T/C OFF
when input is ON.

16-bit on-delay T that
counts down in 0.1-s
decrements.
16-bit on-delay T that
counts down in 0.01-s
decrements.
16-bit on-delay T that
counts down in 1-ms
decrements.

Sets 16-bit up-counter.

Sets a 16-bit up-down
counter.

Turns ON R for 1 scan
time at rising edge of
input.
Turns ON R for 1 scan
time at falling edge of
input.
Turns ON R and holds
this status when SET
input is ON.

Turns OFF R when
RESET input is ON.

Sets shift register.

Reduces input relay time
constant to 25 ms for
higher input response.

Selects ON/OFF status
of R coils, Ts, or Cs.

Represents end of MC.
Sets memory switches.

Performs no operation.

Indicates end of each
routine of program.

Indicates end of entire
program.

3-65

3-65

3-66

3-66

3-67

3-68

3-69

3-72

3-76

3-78

3-78

3-80

3-82

3-86

3-89

3-89

3-92

3-94

3-94

Note: 14.0 + 3.0 x (n) to 17.0 + 3.0 x (n) (n represents number of times the original
data is generated.)

3-94
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2.2 Instruction List

2.2.2 Application Instructions
KV-10/16/24/40/80

KV-10/16/24/40/80

 Instruction Symbol Mnemonic  Operand Operand value
KV-10/16

Operand value
KV-24/40/80

Exec.time
(µs) Bytes

Function Page

WAIT ON

WAIT OFF

WAIT UP
EDGE

WAIT DOWN
EDGE

CONNECT

PUSH

READ

POP

STAGE

JUMP

END
STAGE

STEP

STEP END

INTERVAL
TIMER

8-BIT
COUNTER

8-BIT
COUNTER
COMPARA-

TOR

16-BIT
COUNTER

16-BIT
COUNTER
COMPARA-

TOR

SUBROU-
TINE CALL

SUBROU-
TINE ENTRY

SUBROU-
TINE

RETURN

W-ON
nnnn
ON

mmmm

W-OFF
nnnn
OFF

mmmm

W-UE

W-D

CON
[FNC 06]

MPS

MRD

MPP

STG
[FNC 44]

JMP
[FNC 21]

ENDS
[FNC 14]

STP
[FNC 45]

STE
[FNC 43]

ITVL

CTH

CTC

CTH

CTC

CALL
[FNC 03]

SBN
[FNC 38]

RET
[FNC 33]

nnnn:
R,T, or C

No.

R No.

R, T, C
Nos.

DM & R
No.

Clock
source Rs

n:
Comparator

No.
ddddd: #

preset value

Clock
source Rs

n: Compara-
tor No.

ddddd: #
preset value

Subrou-
tine No.

Subrou-
tine No.

nnnn
↑

mmmm

nnnn
↓

mmmm

nnnn
STG

nnnn
JMP

ENDS

STP
nnnn

STE

ITVL
PLS

PAUSE
RES

nnnn
mmmm

DM

nnnn
CTH0

#ddddd

CTCn

nnnn
CTH1

#ddddd

CTCn

nn

CALL

nn
SBN

RET

nnnn:
0000 to 2915
T000 to T063
C000 to C063
CTC0 to CTC3

mmmm:
1000 to 1915

1000 to 1915

0000 to 2915
T000 to T063
C000 to C063
CTC0 to CTC3

DM0000 to
DM0985

1000 to 1912

0004
2100 to 2102

n: 0,1
ddddd: #00000 to #00255

0005
2200 to 2202

n: 2,3
ddddd: #00000 to #65535

00 to 99

00 to 99

nnnn:
0000 to 6915
T000 to T119
C000 to C119
CTC0 to CTC3

mmmm:
1000 to 1915
3000 to 6915

1000 to 1915
3000 to 6915

0000 to 6915
T000 to T119
C000 to C119
CTC0 to CTC3

DM0000 to
DM1985

1000 to 1912
3000 to 6912

11.0 to
13.0

11.0 to
13.0

14.0 to
18.0

14.0 to
18.0

0.4 to
0.6

11.0 to
14.0

8.0 to
10.0

10.0 to
12.0

11.0 to
14.0

10.0 to
13.0

7.0 to
9.0

3.7 to
5.3

0.00

29.0 to
79.0

9.0 to
39.0

3.0 to 4.0

8.0 to
48.0

3.0 to 4.0

8.0 to
10.0

0.00

4.6 to 6.2

5 (7)

5 (7)

5 (7)

5 (7)

301

1 (3)

1 (3)

1 (3)

3 (7)

3 (5)

1 (3)

3 (7)

1 (0)

5 (7)

4 (4)

2 (5)

4 (4)

2 (5)

2 (6)

2 (0)

1 (5)

Turns ON R (2nd operand
[mmmm]) when R, T, or C (1st
operand [nnnn]) turns ON.

When R, T, or C (1st operand
[nnnn]) turns OFF, R (2nd
operand [mmmm]) turns ON.
R (2nd operand [mmmm])
turns ON at rising edge of R, T,
or C (1st operand [nnnn]).

R (2nd operand [mmmm])
turns ON at falling edge of R,
T, or C (1st operand [nnnn]).

Represents series connection
of output instruction together
with another instruction.

Stores input status and
arithmetic flag.

Reads input status and
arithmetic flag stored with
PUSH.
Reads & clears input status
and arithmetic flag stored with
PUSH.
Executes instructions between
STG & JMP when R
(operand) is ON.

Turns current stage OFF and
next stage ON when input is
ON.

Turns current stage OFF when
input is ON.

Executes program between
STP & STE when R (operand)
is ON.

Is used with STEP to make
program step.

Measures pulse-to-pulse
interval & pulse width in
specified mode.

8-bit (0 to255) up-counter for
clock pulses with input
response frequency of 10 kHz.
Hardware-based comparator
between preset & current
values of high speed counter.
This comparator is turned ON
when these values are equal.
16-bit (0 to 65535) up-counter
for clock pulses with input
response frequency of 10 kHz.
Hardware-based comparator
between preset & current
values of high speed counter.
This comparator is turned ON
when these values are equal.

Executes subroutine specified
by operand.

Represents beginning of
subroutine specified by
operand.

Represents end of subroutine.

3-96

3-96

3-98

3-98

3-102

3-103

3-103

3-103

3-106

3-106

3-106

3-114

3-114

3-117

3-277

3-277

3-204

3-204

3-122

3-122

3-122
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KV-300
KV-300

Instruction Symbol Mnemonic Operand Operand value Exec.time
(µs) Bytes

Function Page

WAIT ON
nnnn
ON

mmmm

nnnn
OFF

mmmm

nnnn
↑

mmmm

nnnn
↓

mmmm

nnnn
STG

nnnn
JMP

ENDS

STP
nnnn

STE

ITVL
PLS

PAUSE
RES

nnnn
mmmm

DM

nnnn
CTH0

WAIT OFF

WAIT UP
EDGE

WAIT DOWN
EDGE

CONNECT

PUSH

READ

POP

STAGE

JUMP

END
STAGE

STEP

STEP END

INTERVAL
TIMER

16-BIT
COUNTER

W-ON

W-OFF

W-UE

W-DE

CON
[FNC 06]

MPS

MRD

MPP

STG
[FNC 44]

JMP
[FNC 21]

ENDS
[FNC 14]

STP
[FNC 45]

STE
[FNC 43]

ITVL

CTH

nnnn:
R,T, or
C No.

R No.

R, T,
C Nos.

DM & R No.

Clock
source Rs

nnnn:
0000 to 0009

0500 to 17915
T000 to T249
C000 to C249
CTC0 to CTC3

mmmm:
1000 to 1915
3000 to 6915

(*)7000 to 9915

1000 to 1915
3000 to 6915

(*)7000 to 9915

0000 to 0009
0500 to 6915

(*)7000 to 9915
T000 to T249
C000 to C249
CTC0 to CTC3

DMnnnn:
DM0000 to DM9985

mmmm:
1000 to 1912
3000 to 6912

(*)7000 to 9912

0004
2100
2101
2102

5.00 to 6.10

5.00 to 6.10

6.10 to 7.50

6.10 to 7.50

—

1.30

2.70

1.40

5.60 to 6.50

3.80 to 6.00

—

1.30

—

13.80 to
17.30

3.85

5 (9)

5 (9)

5 (10)

5 (10)

1 (0)

1 (9)

1 (18)

1 (9)

3 (10)

3 (7)

1 (0)

3 (9)

1 (0)

5 (11)

4 (7)

Turns ON R (2nd operand
[mmmm]) when R, T, or C (1st
operand [nnnn]) turns ON.

When R, T, or C (1st operand
[nnnn]) turns OFF, R (2nd
operand [mmmm]) turns ON.
R (2nd operand [mmmm])
turns ON at rising edge of R,
T, or C (1st operand [nnnn]).
R (2nd operand [mmmm])
turns ON at falling edge of R,
T, or C (1st operand [nnnn]).

Represents series connection
of output instruction together
with another instruction.

Stores input status and
arithmetic flag.

Reads input status and
arithmetic flag stored with
PUSH.

Reads & clears input status
and arithmetic flag stored
with PUSH.
Executes instructions
between STG & JMP when R
(operand) is ON.

Turns current stage OFF and
next stage ON when input is
ON.

Turns current stage OFF
when input is ON.

Executes program between
STP & STE when R
(operand) is ON.

Is used with STEP to make
program step.

Measures pulse-to-pulse
interval & pulse width in
specified mode.

16-bit (0 to 65535) up-counter
for clock pulses with input
response frequency of 30
kHz.

3-96

3-96

3-98

3-98

3-102

3-103

3-103

3-103

3-106

3-106

3-106

3-114

3-114

3-117

3-204

KV-10/16/24/40/80

 Instruction Symbol Mnemonic Operand Operand value
KV-10/16

Operand value
KV-24/40/80

Exec.time
(µs)

Bytes
Function Page

REPEAT
START

REPEAT
END

16-KEY
INPUT

FOR
[FNC 16]

NEXT
[FNC 29]

HKEY
[FNC 17]

# constant,
DM No.

I/O R

nnnn
FOR

NEXT

nnnn
mmmm

HKEY

#00000 to
#65535

DM0000 to
DM0999

TM00 to TM29

nnnn:0000 to 0009
10000 to 10415

:
17000 to 17415

mmmm:10500 to 10915
:

17500 to 17915

#00000 to
#65535

DM0000 to
DM1999

TM00 to TM29

5.0 to 20.0

1.7 to 2.3

71 to 370

3 (15)

1 (3)

5 (7)

Executes program
between FOR & NEXT
for number of times
specified by operand.

Represents end of
repetition.

Reads 16-key data by
time-sharing and
outputs these data into
special utility Rs 2900
to 2915.

3-125

3-125

3-131
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KV-300

Instruction Symbol Mnemonic Operand Operand value Exec.time
(µs) Bytes

Function Page

16-BIT
COUNTER
COMPARA-

TOR

16-BIT
COUNTER

16-BIT
COUNTER
COMPARA-

TOR

SUBROU-
TINE CALL

SUBROU-
TINE ENTRY

SUBROU-
TINE

RETURN

REPEAT
START

REPEAT
END

16-KEY
INPUT

CTC

CTH

CTC

SBN
[FNC 38]

RET
[FNC 33]

FOR
[FNC 16]

NEXT
 [FNC 29]

HKEY
[FNC 17]

CALL
 [FNC 03]

#ddddd

CTCn

nnnn
CTH1

#ddddd

CTCn

nn

CALL

nn
SBN

RET

nnnn
FOR

NEXT

nnnn
mmmm

HKEY

n:
Comparator

No.
ddddd: #

preset value

Clock
source Rs

n:
Comparator

No.
ddddd: #

preset value

Subroutine
No.

Subroutine
No.

# constant,
DM No.

I/O R

n: 0, 1
ddddd:

#00000 to #65535

0005
2200
2201
2202

n: 2, 3
ddddd:

#00000 to #65535

00 to 99

00 to 99

#00000 to #65535
DM0000 to DM9999

TM00 to TM29

nnnn:0000 to 0009
10000 to 10415

:
17000 to 17415

mmmm:0500 to 0503
10500 to 10915

:
17500 to 17915

—

3.85

—

3.16

—

1.15 to 1.45

1.55

—

16.50

2 (0)

4 (7)

2 (0)

2 (17)

2 (0)

1 (6)

3 (19)

1 (0)

5 (9)

Hardware-based comparator
between preset & current
values of high speed counter.
This comparator is turned ON
when these values are equal.

16-bit (0 to 65535) up-
counter for clock pulses with
input response frequency of
30 kHz.

Hardware-based comparator
between preset & current
values of high speed counter.
This comparator is turned ON
when these values are equal.

Executes subroutine
specified by operand.

Represents beginning of
subroutine specified by
operand.

Represents end of
subroutine.

Executes program between
FOR & NEXT for number of
times specified by operand.

Represents end of repetition.

Reads 16-key data by time-
sharing and outputs these
data into special utility Rs
2900 to 2915.

3-204

3-204

3-204

3-122

3-122

3-122

3-125

3-125

3-131
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2.2.3 Arithmetic Instructions
KV-10/16/24/40/80

KV-10/16/24/40/80
 Instruction  Symbol Mnemonic  Operand Operand value

KV-10/16
Operand value
KV-24/40/80

Exec.time
(µs)

Bytes
Function Page

DATA
MEMORY

WRITE

TRIMMER
SETTING

LOAD A

STORE A

COMPARE

ADD

SUBTRACT

MULTIPLY

DIVIDE

DW

TMIN
[FNC 50]

@TMIN
@[FNC 50]

LDA
[FNC 23]

@LDA
@[FNC 23]

STA
[FNC 42]

@STA
@[FNC 42]

CMP
[FNC 04]

@CMP
@[FNC 04]

ADD
[FNC 00]

@ADD
@[FNC 00]

SUB
[FNC 46]

@SUB
@[FNC 46]

MUL
[FNC 28]

@MUL
@[FNC 28]

DIV
[FNC 11]

@DIV
@[FNC 11]

#/$
constant,
DM No.

Trimmer
No.

R No.,
C/T No.,
DM/TM

No.,
#/$

constant,
#TMxx

R No.,
C/T No.,
DM/TM

No.,
#/$

constant,
#TMxx

DM/TM
No.,
#/$

constant,
#TMxx

DM/TM
No.,

#/$ No.,
#TMxx

#00000 to
#65535
$0000 to
$FFFF

DM0000 to
DM0999

0

0000 to 2915
T000 to T063
C000 to C063
CTH0 to CTH1

DM0000 to
DM0999

TM00 to TM31
#00000 to

#65535
$0000 to
$FFFF

#TM00 to
#TM29

0500 to 1915
2100 to 2915
T000 to T063
C000 to C063

DM0000 to
DM0999

TM00 to TM29
#TM00 to
#TM29

DM0000 to
DM0999

TM00 to TM31
#00000 to
#65535

$0000 to
$FFFF

#TM00 to
#TM29

DM0000 to
DM0999

TM00 to TM31
#00000 to
#65535
$0000 to
$FFFF

#TM00 to
#TM29

#0000 to
#65535

$0000 to
$FFFF

DM0000 to
DM1999

0 to 1

0000 to 6915
T000 to T119
C000 to C119
CTH0 to CTH1

DM0000 to
DM1999

TM00 to TM31
#00000 to

#65535
$0000 to
$FFFF

#TM00 to
#TM29

0500 to 1915
2100 to 6915
T000 to T119
C000 to C119

DM0000 to
DM1999

TM00 to TM29
#TM00 to
#TM29

DM0000 to
DM1999

TM00 to TM31
#00000 to

#65535
$0000 to
$FFFF

#TM00 to
#TM29

DM0000 to
DM1999

TM00 to TM31
#00000 to

#65535
$0000 to
$FFFF

#TM00 to
#TM29

3.6 to 6.0

13.0 to 15.0

25.0 to 29.0

10.0 to 46.0

22.0 to 60.0

9.0 to 99.0

21.0 to 113.0

14.0 to 68.0

26.0 to 82.0

13.0 to 65.0

25.0 to 79.0

15.0 to 68.0

27.0 to 82.0

17.0 to 71.0

29.0 to 85.0

22.0 to 79.0

34.0 to 93.0

5 (6)

1 (4)

1 (11)

3 (5)

3 (12)

3 (5)

3 (12)

3 (5)

3 (12)

3 (5)

3 (12)

3 (5)

3 (12)

3 (5)

3 (12)

3 (5)

3 (12)

Writes constant into
data memory.

Converts trimmer
rotation angle into 0
to 249 and inputs it
into internal register.

Inputs value specified
by operand into
internal register or
inputs current value
when T/C is specified
as operand.

Transfers content of
internal register to
location specified by
operand, or changes
preset value when T/
C is specified as
operand.

Compares content of
internal register and
value specified by
operand.

Adds content of
internal register and
value specified by
operand and inputs
result back to same
register.
Subtracts value
specified by operand
from content of
register and inputs
result back to same
register.

Multiplies content of
internal register by
value specified by
operand and inputs
result back to same
register.

Divides content of
internal register by
value specified by
operand and inputs
result back to same
register.

3-136

3-138

3-140

3-140

3-146

3-150

3-150

3-150

3-150

<  DW  >
DMmmmm

nnnn

< TMIN >
n

↑  TMIN >
n

< LDA >
nnnn

↑  LDA >
nnnn

< STA >
nnnn

↑  STA >
nnnn

< CMP >
nnnn

 ↑ CMP >
nnnn

< ADD >
nnnn

↑  ADD >
nnnn

< SUB >
nnnn

↑  SUB >
nnnn

< MUL >
nnnn

↑  MUL >
nnnn

< DIV >
nnnn

↑  DIV >
nnnn
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KV-10/16/24/40/80

 Instruction Symbol Mnemonic  Operand Operand value
KV-10/16

Operand value
KV-24/40/80

Exec.time
(µs)

Bytes
Function Page

AND A

OR A

 EXCLU-
SIVE
OR A

SHIFT
RIGHT A

SHIFT
LEFT A

ROTATE
RIGHT A

ROTATE
LEFT A

COMPLE-
MENT

INCRE-
MENT

MEMORY

DECRE-
MENT

MEMORY

MULTI-
PLEXER

ANDA
[FNC 01]

@ANDA
@[FNC 01]

ORA
[FNC 31]

@ORA
@[FNC 31]

EORA
[FNC 15]

@EORA
@[FNC 15]

SRA
[FNC 41]

@SRA
@[FNC 41]

SLA
[FNC 40]

@SLA
@[FNC 40]

RRA
[FNC 37]

@RRA
@[FNC 37]

RLA
[FNC 35]

@RLA
@[FNC 35]

COM
[FNC 05]

@COM
@[FNC 05]

INC
[FNC 19]

@INC
@[FNC 19]

DEC
[FNC 07]

@DEC
@[FNC 07]

MPX
[FNC 27]

@MPX
@[FNC 27]

R No.,
DM/TM No.,

#/$ No.,
#TMxx

R No.,
DM/TM No.,

#/$ No.,
#TMxx

# constant

DM/TM No.

# constant

0000 to 2915
DM0000 to
DM0999

TM00 to TM31
#00000 to
#65535

$0000 to
$FFFF

#TM00 to
#TM29

0000 to 2915
DM0000 to
DM0999

TM00 to TM31
#00000 to
#65535

$0000 to
$FFFF

#TM00 to
#TM29

#01 to #16

DM0000 to
DM0999

TM00 to TM29

#0 to #3

0000 to 6915
DM0000 to

DM1999
TM00 to TM31

#00000 to
#65535

$0000 to
$FFFF

#TM00 to
#TM29

0000 to 6915
DM0000 to

DM1999
TM00 to TM31

#00000 to
#65535

$0000 to
$FFFF

#TM00 to
#TM29

DM0000 to
DM1999TM00

to TM29

11.0 to 64.0

23.0 to 78.0

11.0 to 63.0

23.0 to 77.0

10.0 to 63.0

22.0 to 77.0

11.0 to 28.0

23.0 to 42.0

10.0 to 28.0

22.0 to 42.0

12.0 to 30.0

24.0 to 44.0

12.0 to 29.0

24.0 to 43.0

5.0 to 6.0

17.0 to 20.0

12.0 to 15.0

24.0 to 29.0

14.0 to 17.0

26.0 to 31.0

24.0 to 25.0

36.0 to 39.0

3 (5)

3 (12)

3 (5)

3 (12)

3 (5)

3 (12)

2 (4)

2 (11)

2 (4)

2 (11)

2 (4)

2 (11)

2 (4)

2 (11)

1 (3)

1 (10)

3 (5)

3 (12)

3 (5)

3 (12)

1 (4)

1 (11)

ANDs each of 16 bits
of internal register and
that of value specified
by operand, and inputs
result back to same
register.

ORs each of 16 bits of
internal register and
that of value specified
by operand, and
inputs result back to
same register.

EXCLUSIVE-ORs
each of 16 bits of
internal register and
that of value
specified by operand,
and inputs result
back to same
register.

Moves content of
internal register
serially left by value
specified by operand.

Moves content of
internal register serially
right, allowing each bit
that leaves right end to
enter carry bit and then
leftmost bit.

Moves content of
internal register serially
left, allowing each bit
that leaves left end to
enter carry bit and then
rightmost bit.

Inverts content of
each bit in internal
register.

Adds 1 to content of
data memory
specified by operand.

Subtracts 1 from
content of data
memory specified by
operand.

Converts 4-bit data
(specified by
operand) of internal
register into 16bit
data.

Moves content of
internal register
serially right by
value specified by
operand.

3-159

3-161

3-164

3-166

3-166

3-169

3-169

3-171

3-172

3-172

<ANDA>
nnnn

↑ANDA>
nnnn

< ORA >
nnnn

↑ ORA >
nnnn

<EORA>
nnnn

↑EORA>
nnnn

< SRA >
#dd

↑ SRA >
#dd

< SLA >
#dd

↑ SLA >
#dd

< RRA >
#dd

↑ RRA >
#dd

< RLA >
#dd

↑ RLA >
#dd

< COM >

↑ COM >

< INC >
nnnn

↑ INC >
nnnn

< DEC >
nnnn

↑ DEC >
nnnn

< MPX >
#n

↑ MPX >
#n

3-176
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KV-300

Instruction Symbol Mnemonic Operand Operand value Exec.time
(µs)

Bytes
Function Page

KV-300

DATA
MEMORY

WRITE

TRIMMER
SETTING

LOAD A

STORE A

DW

TMIN
 [FNC 50]

@TMIN
@[FNC 50]

LDA
[FNC 23]

@LDA
@[FNC 23]

STA
[FNC 42]

@STA
@[FNC 42]

#/$
constant,
DM No.

Trimmer
No.

R No.,
C/T No.,
DM/TM

No.,
#/$

constant,
#TMxx

R No.,
C/T No.,
DM/TM

No.,
#/$

constant,
#TMxx

nnnn:
#0000 to #65535
$0000 to $FFFF

DMmmmm:
DM0000 to DM9999

0, 1

0000 to 0009
0500 to 17915
T000 to T249
C000 to C249
CTH0 to CTH1

DM0000 to DM9999
TM00 to TM31

#00000 to #65535
$0000 to $FFFF
#TM00 to #TM29

0500 to 1915
2100 to 17915
T000 to T249
C000 to C249
CTC0 to CTC3

DM0000 to DM9999
TM00 to TM29

#TM00 to #TM29

0.60 to
1.40

5.10 to
5.60

2.00 to
5.70

0.30 to
28.00

2.30 to
30.00

0.20 to
30.00

2.20 to
32.00

5 (11)

1 (11)

1 (25)

3 (12)

3 (26)

3 (12)

3 (26)

Writes constant into
data memory.

Converts trimmer
rotation angle into 0 to
249 and inputs it into
internal register.

Inputs value specified
by operand into internal
register or inputs
current value when T/C
is specified as operand.

Transfers content of
internal register to
location specified by
operand, or changes
preset value when T/C
is specified as operand.

3-136

3-138

3-140

3-140

<  DW  >
DMmmmm

nnnn

< TMIN >
n

↑  TMIN >
n

< LDA >
nnnn

↑  LDA >
nnnn

< STA >
nnnn

↑  STA >
nnnn

KV-10/16/24/40/80

 Instruction Symbol Mnemonic Operand Operand value
KV-10/16

Operand value
KV-24/40/80

Exec.time
(µs)

Bytes
Function Page

DEMULTI-
PLEXER

TRANSFER
BCD

TRANSFER
BIN

ASCII
CONVERT

REVERSE
ASCII

CONVERT

SQUARE
ROOT

DMX
[FNC 12]

@DMX
@[FNC 12]

TBCD
[FNC 47]

@TBCD
@[FNC 47]

TBIN
[FNC 48]

@TBIN
@[FNC 48]

ASC
[FNC 02]

@ASC
@[FNC 02]

RASC
[FNC 32]

@RASC
@[FNC 32]

ROOT
[FNC 36]

@ROOT
@[FNC 36]

28.0 to 30.0

40.0 to 44.0

19.0 to 21.0

31.0 to 35.0

18.0 to 20.0

30.0 to 34.0

8.0

20.0 to 22.0

12.0 to 14.0

24.0 to 28.0

102.0 to
103.0

114.0 to
117.0

1 (3)

1 (10)

1 (3)

1 (10)

1 (3)

1 (10)

1 (3)

1 (10)

1 (3)

1 (10)

1 (3)

1 (10)

Converts position of
highest order bit with
1 in internal register
into 4-bit data.

Converts content of
internal register (16-
bit binary) into 4-digit
BCD data.

Converts content of
internal register (4-
digit BCD) into 16-bit
binary data.

Converts content of
lower order byte of
internal register into
2-digit ASCII code.

Converts 2-digit ASCII
code into one byte
data.

Takes square root of 32-
bit data (TM00: higher
order byte, internal
register: lower order
byte) and inputs result
back to same register.

3-176

3-180

3-180

3-183

3-183

3-185

< DMX >

↑ DMX >

<TBCD>

↑ TBCD>

< TBIN >

↑ TBIN>

< ASC >

↑ ASC >

<RASC>

↑ RASC>

<ROOT>

↑ ROOT>
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Instruction Symbol Mnemonic Operand Operand value Exec.time
(µs) Bytes

Function Page

COMPARE

ADD

SUBTRACT

MULTIPLY

DIVIDE

AND A

OR A

EXCLUSIVE
OR A

CMP
[FNC 04]

@CMP
@[FNC 04]

ADD
[FNC 00]

@ADD
@[FNC 00]

SUB
[FNC 46]

@SUB
@[FNC 46]

MUL
 [FNC 28]

@MUL
@[FNC 28]

DIV
[FNC 11]

@DIV
@[FNC 11]

ANDA
[FNC 01]

@ANDA
@[FNC 01]

ORA
 [FNC 31]

@ORA
@[FNC 31]

EORA
[FNC 15]

@EORA
@[FNC 15]

DM/TM
No.,
#/$

constant,
#TMxx

DM/TM
No.,

#/$ No.,
#TMxx

R No.,
DM/TM

No.,
#/$ No.,
#TMxx

R No.,
DM/TM

No.,
#/$ No.,
#TMxx

DM0000 to DM9999
TM00 to TM31

#00000 to #65535
$0000 to $FFFF
#TM00 to #TM29

DM0000 to DM9999
TM00 to TM31

#00000 to #65535
$0000 to $FFFF
#TM00 to #TM29

0000 to 0009
0500 to 17915

DM0000 to DM9999
TM00 to TM31

#00000 to #65535
$0000 to $FFFF
#TM00 to #TM29

0000 to 0009
0500 to 17915

DM0000 to DM9999TM00 to
TM31

#00000 to #65535
$0000 to $FFFF
#TM00 to #TM29

9.20 to
36.00

11.20 to
38.00

7.70 to
35.00

9.70 to
37.00

8.40 to
35.00

10.40 to
37.00

9.80 to
37.00

11.80 to
39.00

13.70 to
41.00

15.70 to
42.00

6.90 to
33.00

8.90 to
35.00

6.90 to
33.00

8.90 to
35.00

6.90 to
33.00

8.9 to
35.00

3 (12)

3 (26)

3 (12)

3 (26)

3 (12)

3 (26)

3 (12)

3 (26)

3 (12)

3 (26)

3 (12)

3 (26)

3 (12)

3 (26)

3 (12)

3 (26)

Compares content of
internal register and
value specified by
operand.

Adds content of internal
register and value
specified by operand
and inputs result back
to same register.

Subtracts value
specified by operand
from content of register
and inputs result back
to same register.

Multiplies content of
internal register by
value specified by
operand and inputs
result back to same
register.

Divides content of
internal register by
value specified by
operand and inputs
result back to same
register.
ANDs each of 16 bits of
internal register and that
of value specified by
operand, and inputs
result back to same
register.
ORs each of 16 bits of
internal register and
that of value specified
by operand, and inputs
result back to same
register.

EXCLUSIVE-ORs each
of 16 bits of internal
register and that of value
specified by operand,
and inputs result back to
same register.

3-146

3-150

3-150

3-150

3-150

3-159

3-161

< CMP >
nnnn

 ↑ CMP >
nnnn

< ADD >
nnnn

↑  ADD >
nnnn

< SUB >
nnnn

↑  SUB >
nnnn

< MUL >
nnnn

↑  MUL >
nnnn

< DIV >
nnnn

↑  DIV >
nnnn

<ANDA>
nnnn

↑ANDA>
nnnn

< ORA >
nnnn

↑ ORA >
nnnn

<EORA>
nnnn

↑EORA>
nnnn

3-164
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KV-300

Instruction Symbol Mnemonic Operand Operand value Exec.time
(µs) Bytes

Function Page

SHIFT
RIGHT A

SHIFT
LEFT A

ROTATE
RIGHT A

ROTATE
LEFT A

COMPLE-
MENT

INCREMENT
MEMORY

DECREMENT
MEMORY

MULTI-
PLEXER

DEMULTI-
PLEXER

SRA
 [FNC 41]

@SRA
@[FNC 41]

SLA
[FNC 40]

@SLA
@[FNC 40]

RRA
 [FNC 37]

@RRA
@[FNC 37]

RLA
 [FNC 35]

@RLA
@[FNC 35]

COM
 [FNC 05]

@COM
@[FNC 05]

INC
[FNC 19]

@INC
@[FNC 19]

DEC
[FNC 07]

@DEC
@[FNC 07]

MPX
 [FNC 27]

@MPX
@[FNC 27]

DMX
 [FNC 12]

@DMX
@[FNC 12]

# constant

DM/TM
No.

# constant

#01 to #16

DM0000 to DM9999
TM00 to TM29

#0 to #3

10.80

12.80

10.80

12.80

12.00

14.00

12.00

14.00

6.10

8.10

7.70

9.70

7.70

9.70

7.30

9.30

6.70

8.70

2 (22)

2 (25)

2 (11)

2 (25)

2 (11)

2 (25)

2 (11)

2 (25)

1 (9)

1 (23)

3 (12)

3 (26)

3 (12)

3 (26)

1 (11)

1 (25)

1 (9)

1 (23)

Moves content of
internal register serially
right by value specified
by operand.

Moves content of
internal register serially
left by value specified by
operand.

Moves content of
internal register serially
right, allowing each bit
that leaves right end to
enter carry bit and then
leftmost bit.

Moves content of
internal register serially
left, allowing each bit
that leaves left end to
enter carry bit and then
rightmost bit.

Inverts content of each
bit in internal register.

Adds 1 to content of
data memory specified
by operand.

Subtracts 1 from content
of data memory
specified by operand.

Converts 4-bit data
(specified by operand)
of internal register into
16- bit data.

Converts position of
highest order bit with 1
in internal register into
4-bit data.

3-166

3-166

3-169

3-169

3-171

3-172

3-172

3-176

3-176

< SRA >
#dd

↑ SRA >
#dd

< SLA >
#dd

↑ SLA >
#dd

< RRA >
#dd

↑ RRA >
#dd

< RLA >
#dd

↑ RLA >
#dd

< COM >

↑ COM >

< INC >
nnnn

↑ INC >
nnnn

< DEC >
nnnn

↑ DEC >
nnnn

< MPX >
#n

↑ MPX >
#n

< DMX >

↑ DMX >
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2.2 Instruction List

KV-300

Instruction Symbol Mnemonic Operand Operand value Exec.time
(µs) Bytes

Function Page

TRANSFER
BCD

TRANSFER
BIN

ASCII
CONVERT

REVERSE
ASCII

CONVERT

SQUARE
ROOT

TBCD
[FNC 47]

@TBCD
@[FNC 47]

TBIN
[FNC 48]

@TBIN
@[FNC 48]

ASC
 [FNC 02]

@ASC
@[FNC 02]

RASC
[FNC 32]

@RASC
@[FNC 32]

ROOT
[FNC 36]

@ROOT
@[FNC 36]

13.20

15.20

14.00

16.00

8.50

10.50

6.80

8.80

77.70

79.70

1 (9)

1 (23)

1 (9)

1 (23)

1 (9)

1 (23)

1 (9)

1 (23)

1 (9)

1 (23)

Converts content of
internal register (16-bit
binary) into 4-digit BCD
data.

Converts content of
internal register (4-digit
BCD) into 16-bit binary
data.

Converts content of
lower order byte of
internal register into 2-
digit ASCII code.

Converts 2-digit ASCII
code into one byte data.

Takes square root of 32-
bit data (TM00: higher
order byte, internal
register: lower order
byte) and inputs result
back to same register.

3-180

3-180

3-183

3-183

<TBCD>

↑ TBCD>

< TBIN >

↑ TBIN>

< ASC >

↑ ASC >

<RASC>

↑ RASC>

<ROOT>

↑ ROOT>

3-185
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2.2.4 Interrupt Instructions
KV-10/16/24/40/80

KV-300

Instruction Symbol Mnemonic Operand Operand value Exec.time
(µs) Bytes Function Page

INTERRUPT
DISABLED

INTERRUPT
ENABLED

INTERRUPT

RETURN
INTERRUPT

DI
[FNC 08]

EI
[FNC 13]

INT
[FNC 20]

RETI
[FNC 34]

R No.

Comparator
No.

000 to 003

CTC0 to CTC3

3.20

5.80

40.00 to
80.00

40.00 to
80.00

60 to 100

1 (9)

1 (0)

1 (0)

1 (0)

1 (0)

Disables execution
of interrupt.

Enables execution
of interrupt.

Executes instructions
between INT and
RETI at rising edge
of any of input 000 to
003 or at falling edge
of 003.

Used with compara-
tors CTC0 to CTC3
and executes
instructions between
INT and RETI.

Represents end of
interrupt.

3-193

3-193

3-192

3-192

3-192

<  DI   >

<  EI   >

INT
nnn

INT
CTCn

RETI

KV-300

KV-10/16/24/40/80

Instruction Symbol Mnemonic Operand Operand value
KV-10/16

Operand value
KV-24/40/80

Exec.time
(µs) Bytes

Function Page

INTERRUPT
DISABLED

INTERRUPT
ENABLED

INTERRUPT

RETURN
INTERRUPT

DI
[FNC 08]

EI
[FNC 13]

INT
[FNC 20]

RETI
[FNC 34]

R No.

Comparator
No.

000 to 003

CTC0 to CTC3

3.0 to 4.6

3.0 to 4.6

35.0 to 48.0

35.0 to
48.8

20.0 to
23.0

1 (4)

1 (4)

1 (8)

1 (3)

Disables execution
of interrupt.

Enables execution
of interrupt.

Executes instruc-
tions between INT
and RETI at rising
edge of any of input
000 to 003 or at
falling edge of 003.

Used with compara-
tors CTC0 to CTC3
and executes
instructions between
INT and RETI.

Represents end of
interrupt.

3-193

3-193

3-192

3-192

3-192

<  DI   >

<  EI   >

INT
nnn

INT
CTCn

RETI



2.3  Convention Details

3-55

12

Chapter 2   Instructions

2.3 Convention Details
In this chapter, each instruction is described as follows:

2.4 Instruction Details
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Example

Coding

Description

• Output relay 0500 remains ON after input relay 0000 turns OFF. Output relay
0500 turns OFF when input relay 0001 turns ON.

• SET instruction sets a latch whereas RES instruction resets it.
• RES instruction not only turns OFF relay coils but serves as a reset signal when

a timer or counter is used as an operand.

Note: The SET and RES instructions can be entered in any order. Note, however,
that priority is given to the instruction that is entered last.
In the above example, when both 0000 and 0001 are ON, RES has priority over
SET, causing 0500 to remain OFF.

Tips

Differences between SET/RES and KEEP

Basically , SET/RES and KEEP (➮  p. 3-57 and p. 3-71) serve the same purpose.
• SET and RES can be used separately. Therefore, RES can be placed before

SET.
Another instruction may be placed between SET and RES.

• KEEP needs only three lines of program, therefore saving memory space when
used a number of times.

Operands

Key operation

SET: Set

RES: Reset

Turns ON specified relay when input is ON
and enables this relay to remain ON.

Turns OFF specified relay, timer, or counter
when input is ON.

SET
1

RES
0

nnnn
RES

nnnn
SET

0000

0001

0500
SET

0500
RES

Line No. Instruction Operand

0000 LD 0000

0001 SET 0500

0002 LD 0001

0003 OUB 0500

0001 00020001

0002 C000
RES

#00100

00000
C000

#00100

  0000
C000

0000

0001 0500
SET

0500
RES

0000

0001
RES

KEEP

0500
SETLD 0000

RES 0500

LD 0001
SET 0500

LD 0000
LD 0001
KEEP 0500

SET
1

RES
0Operand ENT

R-SRCH Operand ENT
R-SRCH

:

:

SET / RES

NEW KV KV-300 KV-10/16 KV-24/40/80

0500 to 1915 0500 to 1915 0500 to 1915 0500 to 1915
2009 2009 2009 2009

2100 to 17915 2100 to 17915 2100 to 2915 2100 to 6915
T000 to T249 T000 to T249 T000 to T063 T000 to T119
C000 to C249 C000 to C249 C000 to C063 C000 to C119

CTH0 to CTH1 (RES only)
CTC0 to CTC3 (RES only)

Instruction
Describes the name
and brief function of
the instruction.

Instruction key
Represents the key or
function No. for entry.

Ladder symbol
Represents the form
of the instruction on a
ladder diagram.

Mnemonic
Represents the instruc-
tion in ladder language.

• Example
• Timing diagram
• Description
Perform programming
using the given example
to gain experience.

Note
Describes the notes
for the instruction.

Tips
Describes hands-on
techniques for efficient
programming.

Operand
Shows operands (element
Nos.) that can be used for
the instruction.

Key operation
Describes the basic key
operations on the handheld
programmer. Set the mode
switch to PROGRAM.

Coding
Shows the
coding for
the given
example.

* The above page is created for explanation purposes only.
This page may be different from the actual page.


