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Installation

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.




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
A WARNING shock, burn, etc.)
A CAUTION Failure to follow instructions may lead to product damage.

Note: 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.

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

General Precautions

e 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.
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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 pF-10 Q 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.
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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 pus and minimum instruction execution time is 0.7
ps, 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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e Interrupt function

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

e Input time constant change function
The time constant can be set in 7 steps from 10 ps to 10 ms.

e 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 us, 10
us, and 100 ps.

e The time constant for an input relay specified by the HSP instruction is 10 ys.

* 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.

e 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.

e 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".
« DMO to DM1999 are only available.

n CAUTION 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.

e Expansion I/O units for the conventional KV Series: KV-8ER/BET/8EX/16EX/
8EYR/BEYT/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.

e 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.
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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.

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-ANG6 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/0O Unit [KV-10/80 Series Only]

Describes the optional Analog I/O unit for KV-10/80 Series.

(OQETICIgION Troubleshooting

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

S
2
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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.

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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WARRANTIES AND DISCLAIMERS

Caution

See 1-419.

« No part of this manual may be reprinted or reproduced in any form or by any
means without the prior written permission of KEYENCE CORPORATION.

* The content of this manual is subject to change without notice.

« KEYENCE has thoroughly checked and reviewed this manual. Please contact
the sales office listed at the end of this manual if you have any questions or
comments regarding this manual or if you find an error.

« KEYENCE assumes no liability for damages resulting from the use of the infor-
mation in this manual, item 3 above notwithstanding.

* KEYENCE will replace any incomplete or incorrectly collated manual.

All company names and product names in this manual are registered trademarks or
trademarks of their respective owners.
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Chapter 1

Configuration and Specifications

This chapter describes the system configuration of the Visual KV Series, the
names and functions of each part, and the specifications.
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1.1 System Configuration

1.1 System Configuration

This section describes the Visual KV Series system configuration and each unit
type.

1.1.1 System Configuration

The Visual KV Series system has the following configuration.

Series

=
X
‘©
>
=
>

m Basic units: 16 types

10-1/0 basic unit  16-1/0O basic unit  24-I/O basic unit  40-1/0O basic unit

Operator e B =1 - 3 .
. AC power o o
interface panel P j@ 5] @ ﬂ D 3 ﬂ Dg
type 0000 0000 ° j— °
200 | 22000 e 3
—r—r—r—
I:I KV-10AR/10AT(P) KV-16AR/16AT(P) KV-24AR/24AT(P) KV-40AR/40AT(P)
00000000
Ooooo & Bonooooon0 ol i O
= A
KV-D20 DC power [ ]} a A ﬂ DS ﬂ Dg
type 9900 L900|  — —O o e o
o ol ul ul

KV-10DR/10DT(P) KV-16DR/16DT(P) KV-24DR/24DT(P) KV-40DR/40DT(P)

m Expansion units: 11 types

4-1/0 8-1/0 8-1/0 16-1/0
expansion unit expansion 1/O unit expansion unit expansion unit

== M=

e g e

KV-E4X/ KV-EAXR/E4XT(P) KV-E8X/ KV-E16X

E4R/EAT E8BR/E8T(P) E16R/E16T(P)

[0 For more about expanding the system by connecting expansion units, refer to "Connecting Visual KV
Series Expansion Units" (p.1-71).

m Conventional KV Series peripheral units

Personal computer Z-1 Card reader/writer
IBM PC/AT or * Available for the
compatible machine KV-H4E only

=

: <«
KV-P3E(01) Handheld Programming support software M2/M3 Memory card
programmer KV-H4E [KV IncrediWare (DOS)]

KV-H6WE2

(LADDER BUILDER for KV Ver.1.5)
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1.1 System Configuration

®
M o
L

=
X »n
Extension cable for Expansion unit spacer Metal fixture for screw tightening c_csq:)
expansion unit (300 mm)  For 4-1/0O expansion unit For 10-1/0 basic unit OP-35345 = 3<D)
For all expansion units OP-35342 For 16-1/0 basic unit OP-35346 Lw
OP-35361 For 8-1/0 expansion unit For 24-1/0 basic unit OP-35347 =>
OP-35343 For 40-1/0 basic unit OP-35348
For 16-1/0 expansion unit For 4- to 16-1/0 expansion units
OP-35344 OP-35349

When the ladder support software "KV IncrediWare (DOS)" or "LADDER

BUILDER for KV Ver. 1.0x" is used, the Change All function on the monitor is
not available. Using the Change All function may damage the basic unit. Never
use the Change All function.
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1.2 Specifications

1.2 Specifications

This section describes the general specifications and performance specifications for
the Visual KV Series units.

Specifications

AC power type DC power type

KV-10AR/AT(P)  KV-16AR/AT(P)
KV-24AR/AT(P)  KV-40AR/AT(P)

KV-10DR/DT(P)  KV-16DR/DT(P)
KV-24DR/DT(P)  KV-40DR/DT(P)

100 to 240 VAC (+10%) 24 VDC (+10%, -20%)

Less than 40 ms Less than 2 ms

KV-10AR/DR: 100 mA or less
KV-16AR/DR: 120 mA or less
KV-24AR/DR: 140 mA or less
KV-40AR/DR: 180 mA or less
KV-10AT/DT: 80 mA or less
KV-16AT/DT: 90 mA or less

KV-24AT/DT: 100 mA or less
KV-40AT/DT: 120 mA or less
KV-10ATP/DTP: 85 mA or less
KV-16ATP/DTP: 100 mA or less
KV-24ATP/DTP: 105 mA or less
KV-40ATP/DTP: 130 mA or less

KV-E4X: 15 mA or less KV-E8X: 25 mA or less KV-E16X: 35 mA or less
KV-E4T: 20 mA or less KV-E8T(P): 40 mA or less KV-E16T: 60 mA or less
KV-E4R: 40 mA or less KV-E8R: 70 mA or less KV-E16R: 110 mA or less

KV-E4XT(P): 30 mA or less KV-E4XR: 45 mA orless KV-E16TP: 70 mA or less

KV-D20 Operator interface panel: 60 mA or less

1.2.1 General Specifications
Iltem

Power supply

Input supply voltage

Allowable

instantaneous time
Basic units

Internal current

consumption

(converted into

24 VDC value) Expansion
units
Others

KV-P3E(01) Handheld programmer: 65 mA or less

Maximum load current consumption

KV-10DR: 745 mA™ KV-24DR: 785 mA™ KV-10AR/AT(P): 0.4 A
KV-10DT: 725 mA™ KV-24DT: 745 mA™* KV-16AR/AT(P): 0.5 A
KV-10DTP: 730 mA™ KV-24DTP: 750 mA™ KV-24AR/AT(P): 0.6 A
KV-16DR: 765 mA™ KV-40DR: 790 mA~ KV-40AR/AT(P): 0.7 A
KV-16DT: 735 mA™ KV-40DT: 730 mA~

KV-16DTP: 745 mA™ KV-40DTP: 740 mA™

Ambient temperature (No freezing)

0 to +50°C (32 to 122° F), 0 to +45°C (32 to 113° F)[KV-P3E(01)]

Relative humidity

35 to 85%, No condensation

Ambient storage temperature

-20 to +70°C (-4 to 158° F), No freezing

Withstand voltage

1,500 VAC for 1 minute
(Between power terminal and I/O terminals as well as between entire
external terminals and case)

Noise immunity

1,500 Vp-p or more, pulse width: 1 ps, 50 ns (by noise simulator)
In conformance with EN standard (EN61000-4-2/-3/-4/-6)

Shock

150 m/s? (150 G), working time: 11 ms, twice in each of X, Y and Z axis directions

Vibration

10 to 55 Hz, double amplitude: 1.5 mm or less, 2 hours in each of X, Y and
Z axis directions (1 G or less when attached to DIN rail)

Insulation resistance

50 MQ or more
(Between power terminal and I/O terminals as well as between
entire external terminals and case by 500 VDC megohmmeter)

Operating atmosphere

No excessive dust or corrosive gases allowed.

Basic units

Weight

KV-10AR: Approx. 250 g  KV-10DR: Approx. 150 g  KV-16AR: Approx. 300 g
KV-16DR: Approx. 190 g  KV-24AR: Approx. 350 g  KV-24DR: Approx. 240 g
KV-40AR: Approx. 450 g KV-40DR: Approx. 330 g  KV-10AT(P): Approx. 240 g
KV-10DT(P): Approx. 140 g KV-16AT(P): Approx. 280 g KV-16DT(P): Approx. 180 g
KV-24AT(P): Approx. 330 g KV-24DT(P): Approx. 210 g KV-40AT(P): Approx. 410 g
KV-40DT(P): Approx. 280 g

Expansion
units

KV-E4X: Approx. 80 g
KV-EAT: Approx. 80 g
KV-E4R: Approx. 100 g
KV-E4AXT(P): Approx. 100 g

KV-E8X: Approx. 100 g
KV-E8T(P): Approx. 100 g
KV-E8R: Approx. 130 g
KV-E4XR: Approx. 120 g

KV-E16X: Approx. 130 g
KV-E16T(P): Approx. 130 g
KV-E16R: Approx. 130 g

Others

KV-P3E(01): Approx. 230 g KV-D20: Approx. 160 g

*1. Configured with KV-E16R (x4), KV-E16X (x4) and KV-P3E(01).
*2. Configured with KV-E16R (x4), KV-E16X (x3) and KV-P3E(01).
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1.2 Specifications

1.2.2 AC Power Specifications

Iltem Specifications
Method Switching method
Ripple noise 240 mVp-p or less
AC power current KV-10Ax: 0.4 A KV-16Ax: 0.5 A § n
consumption KV-24Ax: 0.6 A KV-40Ax: 0.7 A (_Uq:)
AC power input voltage 100 to 240 VAC (+10%) 5(_‘}-’)
AC power factor 60% =
Output voltage > 24 VDC+10%

KV-10Ax: 0.4 A KV-16Ax: 0.6 A
KV-24Ax: 0.6 A KV-40Ax: 0.7 A

KV-10Ax: 14 W  KV-16Ax: 21 W
KV-24Ax: 21W KV-40Ax: 24 W

Rated voltage: 240 VAC, rated current: 3.15 A,
Characteristics: Fast-melting type

1. Includes the internal current consumption and current consumption of expansion units.

Output capacity

Power consumption

Used fuse

Note: The maximum output capacity available with the AC type service power
output is the output capacity of each basic unit subtracted by the internal current
consumption of the basic unit, connected expansion units, and connected peripheral

units.
Visual KV Series operation at power interruption

m Drop in supply voltage

When the supply voltage drops, the Visual KV Series stops operating and the
output turns off.

m Detection of instantaneous power interruption

« An AC type basic unit continues operating against instantaneous power interrup-
tion of less than 40 ms. A DC type basic unit continues operating against
instantaneous power interruption of less than 2 ms.

« An AC type basic unit may or may not accept instantaneous power interruption of
40 ms or more. A DC type basic unit may or may not accept instantaneous power
interruption of 2 ms or more.

¢ When accepting instantaneous power interruption, a basic unit stops operating
and the output turns off.

m Automatic recovery

* Once the supply voltage recovers, the Visual KV Series restarts operation auto-

matically.
Instantaneous power interruption:

Less than 40 ms

Rated voltage < » |Rated voltage

40 ms or more
Rated voltage < » | Rated voltage

Instantaneous power interruption:

Note: If the supply voltage increases gradually or drops, the Visual KV Series may
repeat operation and then stop. If problems continue to occur with equipment and
other operations from repetitive starts and stops, provide a protection circuit so that
the output shuts down until the voltage reaches the rated value.

m Time until start of operation

e The time period from when the power is turned on until operation starts varies
depending on the conditions, including the supply voltage, system configuration,
and operating environment. The minimum time is approximately 1.2 ms.

¢ When a user program is changed, it will be saved in the EEPROM when the
power is next turned on. Therefore, in such a case, the time period from when the
power is turned on until operation starts is longer than usual.

Chapter 1 Configuration and Specifications  1_§
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1.2 Specifications

1.2.3 Performance Specifications

Item

Specifications

Arithmetic operation control method

Stored program method

1/0 control method

Refresh method

Program language

Ladder chart method + Expanded ladder method

Instruction types

Basic instruction: 28 types Application instruction: 22 types

Arithmetic instruction: 26 types Interrupt instruction: 4 types

Minimum scan time

140 ps

Instruction processing speed

Basic instruction: 0.7 ps

Application instruction: 6.4 ps

Program capacity

2,000 steps (KV-10xx, KV-16xx)

4,000 steps (KV-24xx, KV-40xx)

Maximum number of connected expansion units

8 (7 for KV-40xXx)

Number of 1/0 points
(including 10 to 40 I/O points of basic unit)

10 to 152
(when maximum number of expansion units are connected)

Internal utility relay

2,304: 1000 to 1915 and 3000 to 17915

Special utility relay

160: 2000 to 2915

Data memory (16 bits)

2,000 words: DM 0000 to DM1999

Temporary data memory (16 bits)

32 words: TM0OO to TM31

Timer/counter

250 in all:
0.1-sec timer: TMR (O to 6553.5 secs)
0.01-sec timer: TMH (0 to 655.35 secs)
0.001-sec timer: TMS (0 to 65.535 secs)
UP counter: C
Up/down counter: UDC

Digital trimmer

2 (set in Access Window)

High-speed counter

2 of 30 kHz, 2-phase high-speed counter (0 to 65535 count)*

High-speed counter comparator

4 (2 for each high-speed counter)
Direct output is enabled.

Positioning control function

Independent 1 axis, 50 kHz maximum

Memory switches

16

Data Backup Program memory

EEPROM which can be overwritten 100,000 times or more

function against
instantaneous
power
interruption

Data memory, counter, internal
utility relay, and contact
comment (Held devices are set
by the MEMSW instruction.)

Can be backed up with electrical double-layer capacitor

for 20 days or more at 25° C: KV-10AR/AT(P)/DR/DT(P)

for 2 months or more at 25° C (77° F): Any other model
Can be backed up with EEPROM in all models.

Self-diagnosis

CPU and RAM errors

Peripherals

Handheld programmer
Memory card

Card reader/writer
Programming support software

KV-P3E(01) 2

M-2/M-3

Z_l 3.

LADDER BUILDER for KV

(Windows version)  (KV-HEWE2)
KV IncrediWare (DOS) (KV-H4E)

Number of contact comments stroable

1,000 max.

1. When high-speed counters are set using the MEMSW instruction, 24-bit data can be

counted.

2. Comments cannot be handled in the handheld programmer KV-P3E(01).
3. The card reader/writer Z-1 can be used with the programming support software "KV

IncrediWare (DOS)".

4. When the programming support software "LADDER BUILDER for KV Ver. 1.0x" is used,
the Change All function on the monitor is not available. Using the Change All function may
damage the basic unit. Never use the Change All function.

1-6
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1.2 Specifications
. ___________________________________________________________________________________________________________________________|]

Data backup function against instantaneous power interruption

m Electrical double-layer capacitor built into the basic unit

Contents of data memories, current values of counters, and the contents of internal
utility relays in a Visual KV Series basic unit are saved in RAM backed up with an
electrical double-layer capacitor built into the Visual KV Series basic unit by the Data
backup function against instantaneous power interruption.

Series

The backup time varies depending on the ambient temperature.

=
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If power to the Visual KV Series basic unit remains OFF for more than the holding
time by the RAM, the data may be cleared or become corrupted.

To avoid the data being cleared, save the data in the EEPROM using the backup
function to the EEPROM.

[0 For writing to and reading from the EEPROM, refer to "LOAD mode and SAVE mode" (p.1-96).

When a user program is written, it is saved in RAM. The next time the power is
turned on, the user program is automatically transferred from RAM to the EEPROM
and is also saved in the EEPROM. If power to the Visual KV Series basic unit will
remain OFF for more than the backup time by the RAM, turn the power off immedi-
ately after writing a user program, and then turn the power on again so that the user

program is transferred to the EEPROM. -
1
« Data backup function by electrical double-layer capacitor built into the

basic unit

Visual KV Series: 2 months or more at 25°C (77°F)
(20 days or more at 25°C (77°F) in KV-10xx)

= EEPROM

The Visual KV Series basic unit is equipped with a backup function to save pro-
grams, contents of data memories, current values of counters, etc. in the EEPROM.

Even if the power is interrupted or power to the Visual KV Series basic unit remains
OFF, the data is still saved. When the power turns ON again, the contents of the
EEPROM is automatically read. (The contents of data memories and current values
of counters should be read by manipulating the Access Window.)

When data is changed and the power is turned off without saving the changed data,
the changes are saved only in the built-in electrical double-layer capacitor and are
not saved in the EEPROM.

If the Visual KV Series basic unit remains OFF for 2 months or more at 25°C (77°F)
(20 days or more at 25°C (77°F) in KV-10xx) while the data is backed up only with
the built-in electrical double-layer capacitor, the saved contents may be cleared or
become corrupted.

If the Visual KV Series basic unit will remain OFF for a long period of time, save the
data in the EEPROM.

[0 Referto "LOAD mode and SAVE mode" (p.1-96).

e Data backup function with the EEPROM

Visual KV Series: 10 years or more at 25°C (77°F)
(available number of overwrites: 100,000 times or more)
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1.3 Common I/O Specifications of Basic Units

1.3 Common I/O Specifications of Basic
Units

This section describes the common 1/O specifications of Visual KV Series basic
units. There are two types of basic units, AC power type and DC power type. Two
types of output types are offered: relay output and transistor output.

1.3.1 Model of a Basic Unit

m Basic unit model designation
The model of a Visual KV Series basic unit is indicated as follows:

J E— Output type: R =relay output, T = transistor output

Power supply type: A = AC power type, D = DC power type
Number of I/O points: 10 = 10 points, 16 = 16 points,
24 = 24 points, 40 = 40 points

Series

=
X
‘©
>
=
>

m Unit type
The following four types of Visual KV Series basic units are offered:
AC power/relay output type: KV-10AR/16AR/24AR/40AR
AC power/transistor output type: KV-10AT(P)/16AT(P)/24AT(P)/40AT(P)

DC power/relay output type: KV-10DR/16DR/24DR/40DR
DC power/transistor output type: KV-10DT(P)/16DT(P)/24DT(P)/40DT(P)

1.3.2 Common I/O Specifications

m Input specifications

5V mode
Iltem 24V mode (Inputs 000 to 007 can be
changed to 5V input.)
Maximum input rating 26.4 VvDC
Input voltage 24 VDC, 5.3 mA 5VDC, 1.0 mA
Minimum ON voltage 19v 4.5V
Minimum OFF current mA 25V
(voltage)
Common method COM is shared inside.
10 ms typical
10 ps when HSP instruction is used
Input time constant Variable in 7 steps from 10 pus to
10 ms while special utility relay 2813 is ON
(Set by DM1940)
Interrupt input response 10 ps (representative)
High-speed counter 30 kHz (24V+10%) (duty: 50%)
input response

*  For 5V+10%, refer to the 5 V mode response frequency characteristic chart (representa-

tive example). o
5 V mode response frequency characteristic chart

(representative example)

Response 40
frequency % i —
kHz %0
( ) 25 //
20<//
15)
10
2
( 46 47 48 49 5 51 52 53 54 55

Input voltage (V)
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1.3 Common I/O Specifications of Basic Units

m Output specifications (relay output):
KV-10AR/DR, KV-16AR/DR, KV-24AR/DR, and KV-40AR/DR

Item Specifications
250 VAC/30 VDC
Rated load 2 A (inductive load)

4 A (resistive load)

Peak load current

5A

Rising operating time
(OFF O ON)

10 ms or less

Falling operating time
(ON O OFF)

10 ms or less

Common method

Each common terminal is independent.

Relay service life

Electrical service life: 100,000 times or more (20 times/min)
Mechanical service life: 20,000,000 times or more

Relay replacement

Not allowed

m Output specifications (transistor output):
KV-10AT(P)/DT(P), KV-16AT(P)/DT(P), KV-24AT(P)/DT(P), and

KV-40AT(P)/DT(P)

Item Specifications
30 vDC
Rated load 0.1 A (500 to 502)

0.3 A (others)

Peak load current

0.2 A (500 to 502)
1 A (others)

Maximum voltage at OFF 30 vDC

Leak current in OFF

status 100 pA or less

Residual voltage in ON 0.8V or less

status

Rising operation time 10 ps or less (500 to 502) (at 5 to 100 mA)
(OFF O ON) 20 us or less (others) (at 10 to 300 mA)
Falling operation time 10 ps or less (500 to 502) (at 5 to 100 mA)
(ON O OFF) 100 ps or less (others) (at 10 to 300 mA)

Common method

1 common

Output frequency

50 kHz (500 to 502)

Built-in serial resistance

1.6 KQ 1/2W (R500 to R502)

Chapter 1 Configuration and Specifications
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1.4 KV-10AR/AT(P)/DR/DT(P) (10-/O Basic Unit)

1.4 KV-10AR/AT(P)DR/IDT(P) (10-1/0 Basic Unit)

This section describes the name and function of each part, the I/O specifications, the
terminal layout, circuit diagrams, and dimensions of the KV-10xx.

1.4.1 Part Names and Functions

1. Input terminal block
9. Input voltage |

oo (S EElElElET )
ge

Series
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©
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>

-
D)

000 | oot | o002 ] 008 | ooa | o005 [N

170N LNdNI

‘ " KeYENCE @ D00000———— 4. Input indicator lamps
ann L % 5. Output indicator lamps
}{ g [—— 6. Connector (provided on side)
7. Access Window

@ Vv A o
10. Communication ——— © © @—— 8. Setting keys
port A kv-10AR A
] 501 1
3

502
ca_ | sos JJOUT

3. Power input terminal 2av-ourov | so0 | ¢
(Power input terminals for AC
1 power types are provided on o
the lower side.)
con s HOOQISQ]O]

I
2. Output terminal block

.

50/60Hz

No. Name Function

Input terminal 24 VDC input terminal block (000 to 005 can be changed to 5V
block input).

Output terminal block. Pulse output function is built in 500 to
Output terminal 502 (in transistor output type only).

2 block A 1.6 kQ current limiting resistor is built in R502 (to connect a
motor driver).

Power input
terminal Supplies 24 VDC.

3 (KV-10DR/DT(P))
Power output Supplies 100 to 240 VAC to the power input terminals on the
terminal lower side of the unit, and allows the service power supply to
(KV-10AR/AT(P)) |be taken from the 24 VDC terminal.

4 llnput indicator Indicate input status. Each lamp lights up at ON.
amps

5 glrjntggt Indicator Indicate output status. Each lamp lights up at ON.

6 Connector Used to connect an expansion unit

(provided on side)

Used to refer to and change the current and set values of
timers and counters as well as the contents of data memories.
7 |Access Window The backlight color indicates the operation status.

Lit in green: RUN mode Lit in red: PROGRAM mode
Flashing red: Error status

Used to refer to and change current values, etc. while referring
to the Access Window.

8 |Setting keys

9 Input voltage Changes the input voltage of the basic unit.
selector switch @ ]:24Vvinput [ H:5Vinput

10 Communication RJ-11 Modular connector for connecting a personal computer,
port A handheld programmer, or operator interface panel.

[0 For more about the Access Window, refer to "Chapter 3. Access Window" (p.1-79).
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1.4 KV-10AR/AT(P)/DR/DT(P) (10-l/O Basic Unit)

1.4.2 Terminal Layout Drawings and /O Circuit Diagrams
KV-10AR/DR (Relay output type)

m Terminal layout drawing

>
) e s e e e sy R X n
| looo||001||002||003]| (004 |005[ | c—GC':’
— S o
E‘ ci||c2 K215}
>
i oooooo ]
)
[
i 0ooo i

501{|502 \3

_|_[24V|| 0V |[500|[C3|[C4||503

—
. I — — — —  — 7
m Input circuit diagram

. . ottt Tt T s T m T T T —

Internal circuit !
' 4.3KOQ Pf_\otocoypler 1
000 to 005 insulation %’ :
1 21
\ 20NV S |
| selector = |
| circuit c |
1 1
ct g1
C2 - |!
1
1 1

______________________

L

Brown

Three-wire

type [ [
Three-wire

type

Three-wire

Sensor
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1.4 KV-10AR/AT(P)/DR/DT(P) (10-/O Basic Unit)

m OQutput circuit diagram

Internal circuit

Series
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» C3 and C4 are each independent.
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1.4 KV-10AR/AT(P)/DR/DT(P) (10-l/O Basic Unit)

KV-10AT(P)/DT(P) (Transistor output type)

m Terminal layout drawing

‘

- — —{

000(|001{|002|003||004||005

— >
6‘ ci||c2 E €N
c'=
23
- 0oooon y =
)
[
O00O0
i 0ooo |

501|502 \3

_|_[24V|| 0V |[500(| C3||C4 ||503_| |

7
\.

m Input circuit diagram

1
Internal circuit !

I

| 24V[5V
| selector
I

]

circuit

<
2
o
13}
<4
=
=

Sensor
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1.4 KV-10AR/AT(P)/DR/DT(P) (10-/O Basic Unit)

m OQutput circuit diagram

Internal circuit

(2

)| @
O

)
BLo:

* For KV-10ATP/DTP

NPN
r—=—-=-"=-"="="="="="="="="="=-==-="========= I
nsufating— 1.6kQ YaW i
power
powe D Rs02
Internall Q 5000 503

1
1
1
1
1
1 I
, | circuit | ¢
X 5
1
1
1
1
1

* 1.6 kQ current limiting resistor is built in R502
(to connect a motor driver).

500 to 503
Insultating
power R502

supply 1.6kQ Yow !

* 1.6 kQ current limiting resistor is built in R502
(to connect a motor driver).

1.4.3 AC Power Input (KV-10AR/AT(P))

L—=—N @
L N]®UH
ACloov-240v 0.bA L

50/60Hz | T T
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1.4 KV-10AR/AT(P)/DR/DT(P) (10-l/O Basic Unit)

1.4.4 Relationship between Continuous Simultaneous ON
Ratio and Ambient Temperature

If the number of I/O points which turn ON at the same time exceeds the

specifications range, the unit may be damaged.

The graphs below show the relationship between the ambient temperature and

the continuous simultaneous ON ratio.

Load current L:
(AC power output

capacity at 400 mA) ~— when KV-D20 is connected)

Derating when KV-10AR is mounted upward

110 (133 2 (15‘51 a)(1372 B)
} 8)(107:6)44 (111.2)

100

o0 L=0— N\ _\46 (1148)
g 20 L=1/2Max. — 5 \_\
e 70 L=Max, —— 5\
£% o M 63%
= L=0~—
E o 50
= L=1/2Max. —_
o S 40 - N 38%
3 = L=Max.—_*, \
o 30
S0 25%
£ 20 o — Individual unit |
g 10 H - - - With expansion unit
(&) 0 S) | | |

49
30 35 40 45 (120.2)50
(86) (95)  (104) (113) (122)
Ambient temperature [°C]

[°F] for figure in ().

Derating when KV-10AT(P) is mounted upward

41 43 46 47

110 (105.8)(109.4)(114.8)(116.6)

100
L=0

90 L=1/2Max. —s; N 86%
80 L=Max. < N

70 TN 68%
60 T — 60%
50 *
40 <
30 4 30%

20 H —Individual unit |
10 H - - -With expansion unit
1

0 4%) 1 1 1

Continuous simultaneous
ON ratio (%)

30 35 40 45 50
(86) (95)  (104) (113) (122)
Ambient temperature [°C]

[°F] for figure in ().

Derating when KV-10DR is mounted upward
110
100
90
80
70 X
60 “}58%
50
40
30

20 1 — Individual unit |
10 { - - - With expansion unit

1 1 1 1
0 5

45 (113)

Continuous simultaneous
ON ratio (%)

30 35 40 45 50
(86) (95)  (104) (113) (122)

Ambient temperature [°C]

[°F] for figure in ().
Derating when KV-10DT(P) is mounted upward
110
100
90 Ye8%
80
70
60
50
40
30
20— Individual unit |
10 H - - - With expansion unit
| | | |

49 (120.2)

.

Continuous simultaneous
ON ratio (%)

0 ((
" 30 35 40 45 50
(86) (95)  (104) (113) (122)
Ambient temperature [°C]
[°F] for figure in ().

(Individual current consumption _  (Service power + (Expansion

Series
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unit current
consumption)

output current)

Derating when KV-10AR is mounted in front

47 48
110 (116.0)(118.4
o 133 Lovax 5013
9 L=0,1/2Max. — "~ Y86%
c 80 = <1 79%
£ 10 e —
S5 '164%
Eg 60
=
2%
3z
E O 30
'g 20 H{— Individual unit |
O 10 H - - - With expansion unit
Y 1
30 35 40 45 50
(86)  (95) (104) (113) (122)

Ambient temperature [°C]
[°F] for figure in ().

Derating when KV-10AT(P) is mounted in front

110
100
90
80
70
60
50
40
30

20 1 — Individual unit |
10 H - - - With expansion unit
0 !){) | | | |
30 35 40 45
(86) (95)  (104) (113)
Ambient temperature [°C]

[°F] for figure in ().

Derating when KV-10DR is mounted in front
110
100
% -
80 Y 80%
70
60
50
40
30

20— Indvidual unit |
10 H - - -With expansion unit
|

0 4€) 1 1 1

ON ratio (%)

Continuous simultaneous

50
(122)

48 (118.4)

ON ratio (%)

Continuous simultaneous

30 35 40 45 50
(86) (95)  (104) (113) (122)

Ambient temperature [°C]

[°F] for figure in ().
Derating when KV-10DT(P) is mounted in front
110
100
90
80
70
60
50
40
30

20 11— Ingividual unit |

10 - - - with expansion unit

0 —— 1 | |
30 35 40 45
(86) (95) (104) (113)

Ambient temperature [°C]

[°F] for figure in ().

ON ratio (%)

Continuous simultaneous

50
(122)
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1.4 KV-10AR/AT(P)/DR/DT(P) (10-/O Basic Unit)

1.4.5 Dimensions

m  Main unit

Front view Side view (KV-10AR/AT(P)) Side view (KV-10DR/DT(P))
> «—24.5

9.9 9, _L x

Y Qil |1 ~

A

Series
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1

—-354 90

| T

O
R

O
O
O
O
—>
I/

B
[EEY
>

38 4

Y
A

38 4

Y
A

— 55 —>| 22 —> 70 —> 22—

Y

43

A
A

Bottom view (KV-10AR/AT(P))

175

L4 1

3

1 !
—

S

20.5

Y
A

m Metal fixture for screw tightening

4-25.0
(Mounting hole)

Main unit /e; _T T

mounting hole*

(2 positions) l

* Two M3.5 countersunk-head screws are
included for mounting the main unit.
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1.5 KV-16AR/AT(P)/DR/DT(P) (16-1/O Basic Unit)

1.5 KV-16AR/AT(P)DR/IDT(P) (16-1/0 Basic Unit)

This section describes the name and function of each part, the I/O specifications, the
terminal layout, circuit diagrams, and dimensions of the KV-16xx.

1.5.1 Part Names and Functions

9. Input voltage selector switch

Provided on side

170A  LNdNI

|
|
|

10. Communication
port A

11. Communication

port B

3. Power input terminal

1. Input terminal block

|
clolelela o

6|
C1 001 003 005 007 009 IN
[ooo T oo2 [ oo4a T oos T o008 ]
“weyeNce 000000000 ———— 4

012 3 4586 78 9

1= n—-
[ ] [
L I 7.
= 5360l .

I B i [ [ ]

-

Connector
(provided on side)
Access Window

Setting keys

24V-OUT-OV. c3 c4 503 505 ouT

(Power input terminals for
AC power type are provided
on the lower side.)

[AC100V-240V]
0.5A 50/60Hz

500 501 502 504

gEleEe |o
& QD) D)D

I
2. Output terminal block

Input indicator lamps

No Name Function
1 Input terminal 24 VDC input terminal block
block (000 to 007 can be changed to 5 V input).
Output terminal block. Pulse output function is built in 500 to
2 Output terminal 502 (in transistor output type only).
block A 1.6 kQ current limiting resistor is built in R502 (to connect a
motor driver).
Power input
terminal Supplies 24 VDC.
3 (KV-24DR/DT(P))
Power output Supplies 100 to 240 VAC to the power input terminals on the
terminal lower side of the unit, and allows the service power supply to
(KV-24AR/AT(P)) |be taken from the 24 VDC terminal.
4 Input indicator Indicate input status. Each lamp lights up at ON.
lamps
5 l(;lrjntggt Indicator Indicate output status. Each lamp lights up at ON.
6 &?SCiedC;gron side) Used to connect an expansion unit
Used to refer to and change the current and set values of
timers and counters as well as the contents of data memories.
7 |Access Window The backlight color indicates the operation status.
Lit in green: RUN mode Lit in red: PROGRAM mode
Flashing red: Error status
8 |Setting keys Used to refer to and change current values, etc. while referring
to the Access Window.
9 Input voltage Changes the input voltage of the basic unit.
selector switch [W]:24 Vinput [w:5Vinput
10 Communication RJ-11 Modular connector for connecting a personal computer,
port A handheld programmer, or operator interface panel.
11 Communication RJ-11 Modular connector for connecting a personal computer,
port B handheld programmer, or operator interface panel.

[0 For more about the Access Window, refer to "Chapter 3. Access Window" (p.1-79).
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1.5 KV-16AR/AT(P)/DR/DT(P) (16-1/O Basic Unit)

1.5.2 Terminal Layout Drawings and 1I/O Circuit Diagrams
KV-16AR/DR (Relay output type)

m Terminal layout drawing

001

003]|005|

007

009

000

6‘

002

004| (006

008|

’6

OoOoooooooo

O00O0

oboOoooa

500

501

502

504

24V|| OV

C3

C4

\ ]

503

505

.

Input circuit diagram

Internal circuit

Sensor

Circuit configuration of inputs 000 to 007

I

1 24V/5V
1 selector
1 circuit
]

i

008 to 009

C1l

Photocoupler
insulation
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1.5 KV-16AR/AT(P)/DR/DT(P) (16-1/O Basic Unit)

m Output circuit diagram

____________________

Internal circuit

1
é 500 to 501
1

J) 502 to 505

Series

=
X2
‘©
>
R0
=>

* C3 and C4 are each independent.
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1.5 KV-16AR/AT(P)/DR/DT(P) (16-1/O Basic Unit)

KV-16AT(P)/DT(P) (Transistor output type)

m Terminal layout drawing

e — —  —  — S— —

C1(001{|003||005/|007{|009

> T
& D 5‘ 000| |002||004| |006{|008 ’6
© =
23
> OO0Oo0oOoooaonboo
)
O
]
1 O00O0
B OoOoOoooao |
d 4v|(|500/[501||502|[504 b

24V|| OV || C3|[R502 [503||505 B

® Input circuit diagram

Internal circuit

Three-wire
type
Three-wire
type  |N__ g
N
Three-wire

Sensor

Circuit configuration of inputs 000 to 007 Circuit configuration of inputs 008 to 009
_____________________ PN
! Photocoupler ! Photocoupler

' insulation | 43k0 insulation
000 to 007{)/\/\/\/_T—_

24VI5V| N
selector
circuit

Cl
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1.5 KV-16AR/AT(P)/DR/DT(P) (16-1/O Basic Unit)

m Output circuit diagram

Internal circuit

Series

=
X2
‘©
>
R0
=>

5 @le | @
e

()
P00 © ¢

* For KV-16ATP/DTP

1
! nsulating— 16kQ Vw1
1 power
1 supply . R502
1 .
t Internalf; : Q 500 to 505
| Leircuit |i
1
1
1
1
1
1

Internal circuit

500 to 505

1 Insultating
power R502
é C3 supply
L e e e e e e e e e e e e e e e e e e e m—a L e e e e e e e
« A current limiting resistor 1.6 kQ is built in R502 « A current limiting resistor 1.6 kQ is built in R502
(to connect a motor driver). (to connect a motor driver).

1.5.3 AC Power Input (KV-16AR/AT(P))

L—o—N O

AClo0V-240V e

_®' T
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1.5 KV-16AR/AT(P)/DR/DT(P) (16-1/O Basic Unit)

1.5.4 Relationship between Continuous Simultaneous ON

Ratio and Ambient Temperature

If the number of I/O points which turn ON at the same time exceeds the speci-
fications range, the unit may be damaged.

The graphs below show the relationship between the ambient temperature and the

continuous simultaneous ON ratio.

Load current L:
(AC power output

Derating when KV-16AR is mounted upward
Supply voltage: 100 to 240 V

110 36 37

100 (96.8)(98.6) 40 (104)

%0 35(95) 39 \\4LA058) | o
E L=1/2Max— > :02:2)
o 80 =y Y
g 70 =Max.
S =
£& 60 Lfos\ RSN
E o 50 e N 50%
=] L=1/2Max.—s s 44%
g £ %0 L=Max.— v 38%
3 % 30 NERNS
=]
£ 20— Individual unit | R g:;o
S 10 H - - - With expansion unit °
O 0 L—— 1 I I

30 35 40 45 (1;3.2)50
(86) (95)  (104) (113) (122)
Ambient temperature [°C]
[°F] for figure in ().
Derating when KV-16AT(P) is mounted upward
Supply voltage: 100 to 240 V
36 37

110

" 100 (96.8)98.6) 4 (104

3 35(95) v, 39 \\41(1058) | o

) 90 - *<1(102.2)

c 80 L=1/2Max. S

(_*E ’\8 L=Max.

S& 70

Eo 4o N

= [0S

3 S 50 L—1/21\:|J N i

2z w N

£ 20 RN

3 20— Individual unit | 8%

o 10 H- - - With expansion unit 13%
1 1 1 1

0 h 9

30 35 40 45 (1202)50
(86) (95 (104) (113) (122)

Ambient temperature [°C]
[°F] for figure in ().
Derating when KV-16DR is mounted upward

110
43(109.4) 47 (116.6)

100 S
4 90
I}
2 80 75%
S 70
= X
2 < 60
S 50 150%

©
2% 4
o=Z2
SO 30
c -
£ 20 {— Individual unit |
8 10 [ - - - With expansion unit
0 — 1 | |

30 35 40 45 50
(86) (95  (104) (113) (122)

Ambient temperature [°C]
[°F] for figure in ().
Derating when KV-16DT(P) is mounted upward
110

43(109.4) 47 (116.6
100 ( \) (116.6)
3 %
8 80
c
S= 10 75%
52 g
€ o N
» = 50 “450%
o 8 °
3 = 40
S
30O 30
£
] 20 H — Individual unit |
8 10 H - - - With expansion unit
0 1 1 1 1
"3 35

0 40 45 50
(86) (95)  (104) (113) (122)
Ambient temperature [°C]

[°F] for figure in ().

_ (Individual current consumption _  (Service power + (Expansion
capacity at 600 mA)  when KV-D20 is connected)

unit current
consumption)

output current)

Derating when KV-16AR is mounted in front

Supply voltage: 100 to 240 V
44 47 49

(111.2)(116.6)(120.2)|
46 (114.8)

110

100
90 L=0, 1/2Max.
L=0, 1/2Max.
80

= ~ Y
7 Err—
60 .
50 " 50%
40
30

20 [ — Individual unit |
10 H - - - With expansion unit

0 | | | |
R 35 40 45
(86) (95)  (104) (113)
Ambient temperature [°C]
[°F] for figure in ().
Derating when KV-16AT(P) is mounted in front
Supply voltage: 100 to 240 V
44~ 47 49
(111.2) (116.6)(120.2
46 (114.8)

91%

ON ratio (%)

Continuous simultaneous

50
(122)

110

100
% L=0, 1/2Max.
L=0, 1/2Max.
80

70 L=Max.
60 .
50 " 50%
40
30

20 1 —Individual unit |
10 H - - -With expansion unit

0 — 3 35 20 s
(86) (95)  (104) (113)
Ambient temperature [°C]
[°F] for figure in ().

Derating when KV-16DR is mounted in front

110 44(111.2) 49 (120.2)

91%

75%
66%

L=Max.\‘\

ON ratio (%)

Continuous simultaneous

50
(122)

100
% 93%
80
70 5
60 "Y58%
50
40
30

20 A —Individual unit |
10 (- - -With expansion unit
1 1

0 —

ON ratio (%)

Continuous simultaneous

30 35 40 45 50
(86) (95)  (104) (113) (122)

Ambient temperature [°C]

[°F] for figure in ().
Derating when KV-16DT(P) is mounted in front
110
100
90
80
70
60 “}58%
50
40
30

20 H—Individual unit |
10 :l - - -With expansion unit

1 1
0 g 35 40 45
(86) (95)  (104) (113)
Ambient temperature [°C]
[°F] for figure in ().

44 (111.2) 49 (120.2)

N 93%

ON ratio (%)

Continuous simultaneous

50
(122)
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1.5 KV-16AR/AT(P)/DR/DT(P) (16-1/O Basic Unit)

1.5.5 Dimensions

m  Main unit

Front view
> «—24.5

13.3

Y
A

Side view (KV-16AR/AT(P))

-
B 354 90
| T

4.1
»1<«—3.8 4
—— 65— 22 — < 70 —> 22
Bottom view of AC type
17.5
Y 1
x | —
> «—20.5
m Metal fixture for screw tightening
6-25.0
(Mounting
hole)

Main unit
mounting hole

(2 positions)

/J;O N_QTQ 111
1

08 |

e o

©

™31

50

—> 64 |l«— t=2

* Two M3.5 countersunk-head screws are
included for mounting the main unit.

Side view (KV-16DR/DT(P))

Series

=
X2
‘©
>
R0
=>

'
| T

I

38 4

Y
A

43

Y

A
Y
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1.6 KV-24AR/AT(P)/DR/DT(P) (24-1/O Basic Unit)

1.6 KV-24AR/AT(P)DR/IDT(P) (24-1/0 Basic Unit)

This section describes the name and function of each part, the 1/0 specifications, the
terminal layout, circuit diagrams, and dimensions of the KV-24 xx.

1.6.1 Part Names and Functions

1. Input terminal block

Series

9. Input voltage |

| itch - —
Providod on side &) 8| E)| ))& ()| )

] B

‘ e Pa o Tas Tao Toe tort M |[L—— 4. Input indicator

=
A
©
>
L
>

170N  LNdNI

revence ~FDEDR0ERERE0000E lamps
—-'_r. @# 5. Output indicator
ann %:ﬂ lamps
4 5 @A —— 6. Connector
10. Communication B = ' (provided on side)
port A C % Q' I i
o s . Access Window
11. Communication ——— =" GQ )
port & e e la i —— 8. Setting keys

- 500 | 501 | 502 | 503 ] 504 | 506
24V-0UT-OV . c3 ca c5 Ce | 505 ] so7 |OUT

3. Power input terminal

(Power input terminals for AC
power type are provided on
1 the lower side.)

2. Output terminal block

No. Name Function
1 Input terminal 24 VDC input terminal block (000 to 007 can be changed to 5 V
block input).
Output terminal block. Pulse output function is built in 500 to
2 Output terminal 502 (in transistor output type only).
block A 1.6 kQ current limiting resistor is built in R502 (to connect a

motor driver).

Power input

terminal Supplies 24 VDC.

3 (KV-24DR/DT(P))
Power output Supplies 100 to 240 VAC to the power input terminals on the
terminal lower side of the unit, and allows the service power supply to
(KV-24AR/AT(P)) |be taken from the 24 VDC terminal.

4 Input indicator Indicate input status. Each lamp lights up at ON.
lamps

5 gﬁ:g:t indicator Indicate output status. Each lamp lights up at ON.

6 Connector Used to connect an expansion unit.

(provided on side)

Used to refer to and change the current and set values of
timers and counters as well as the contents of data memories.
7 |Access Window The backlight color indicates the operation status.

Lit in green: RUN mode Lit in red: PROGRAM mode
Flashing red: Error status

Used to refer to and change current values, etc. while referring
to the Access Window.

8 |Setting keys

9 Input voltage Changes the input voltage of the basic unit.
selector switch M _]:24Vinput [__W :5Vinput

10 Communication RJ-11 Modular connector for connecting a personal computer,
port A handheld programmer, or operator interface panel.

11 Communication RJ-11 Modular connector for connecting a personal computer,
port B handheld programmer, or operator interface panel.

[0 For more about the Access Window, refer to "Chapter 3. Access Window" (p.1-79).
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1.6 KV-24AR/AT(P)/DR/DT(P) (24-1/O Basic Unit)

1.6.2 Terminal Layout Drawings and /O Circuit Diagrams
KV-24AR/DR (Relay output type)

m Terminal layout drawing

e — —  —  —( S—  S—  S—  —  — N

"] C1|001{|003||005||007|{009| (011 (013||015 |

6‘ 000{|002|(004||006/|008|(010({012|/014 ’6

Series

=
X2
‘©
>
L
>

OoOoooOooooooobooobo
T O

oooooooa

O
O
SN O
o

d e || * |[500]|501](502(|503| (504|506

24V||0V|| e ||C3||C4|[C5||C6|[505|(507

—|

(r

m Input circuit diagram

Internal circuit

N N

Three-wire

Sensor
Circuit configuration of inputs 000 to 007 Circuit configuration of inputs 008 to 015
1Tt TTTT T T T T T T e T — |1-TTTT Tt T T T T s s T — T
X Photocoupler | : Photocoupler !
43KQ insulation | 4.3KQ insulation e |
000 to 007{5/\A/\,—T— | 008 to 015 3|
| 24VI5V J : 5|
1 selector |} 1 ®|!
1 circuit k 1 c !
c1¢ \ Cl % |
I 1 I - 1
I 1 I 1
I 1 I 1
O J I U U U U U U RO RIS 4

Chapter 1 Configuration and Specifications ] - 25



1.6 KV-24AR/AT(P)/DR/DT(P) (24-1/O Basic Unit)

m OQutput circuit diagram

Internal circuit

Series

=
A
©
>
L
>

OOV & | ©

7
Nl I¢
i I
It ql
L b
gl gl
o o
Ik Ik
L L
T TTTTTTTT Tt T |
| 1
X 500
| e T N 501
I H i) 502t0503
1 H H , 504 to 507
] H
! 5 P
! 5 P
! 5 P
| i
! TS PO - c3
i Ocq
o | C5
"""""""" o

* C3to C6 are each independent.
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1.6 KV-24AR/AT(P)/DR/DT(P) (24-1/O Basic Unit)

KV-24AT(P)/DT(P) (Transistor output type)

m Terminal layout drawing

ETES

/AN [ENSIA

~\

OOooOoooooooooooa

C1/|001{|003||005|{007(|009||011|(013{{015| |

6‘ 000|({002| (004 (006||008{|010(|012( 014 ’6

O0O0O0

r
-

oOooOooooo

J

o

V1 |{V21]500](501(502||503| (504|506

o

24V|| OV || C3 [|R500{ |R501||R502 | V3| [505|(507|_| ]

N~
\.

S
@
S
)
8
]
=
>
3]
e
o
-
5
a
c

Internal circuit

Sensor

Circuit configuration of inputs 008 to 015

Circuit configuration of inputs 000 to 007

Photocoupler
insulation

IIIIIIIIIIIIIII

]

Photocoupler
insulation

24V[5V
selector
circuit

000 to 007
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1.6 KV-24AR/AT(P)/DR/DT(P) (24-1/O Basic Unit)

m OQutput circuit diagram

Internal circuit

@lolo
©lee

® e | @
2| 0| ©® | ®

19P06¢

® P00

* For KV-24ATP/DTP

NPN
fmmmm e e o = .
! nsulating — 1.6kQ W' Rrsoo
\ power to R502
! supply 0
I R
1internal[ O 500
. I I to 507
Lcircuit | |
1 A 1
1 1
1 1
1 1
1 1
1
! Q c3

* A 1.6 kQ current limiting resistor is built in each of
R500 to R502 (to connect a motor driver).

» V1 to V3 are short-circuited inside (so they can
be used as a relay terminal block).

500 to 507
Insultating
power R500 to R502
supply 1.6kQ ¥ow !

* A 1.6 kQ current limiting resistor is built in each of
R500 to R502 (to connect a motor driver).

« V1 to V3 are short-circuited inside (so they can
be used as a relay terminal block).

1.6.3 AC Power Input (KV-24AR/AT(P))

L—&~—N

©)

ACI00V-240V e

0.6 50/6(4Hz | —

<
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1.6 KV-24AR/AT(P)/DR/DT(P) (24-1/O Basic Unit)

1.6.4 Relationship between Continuous Simultaneous ON
Ratio and Ambient Temperature

If the number of I/O points which turn ON at the same time exceeds the speci-
A CAUTION fications range, the unit may be damaged.

=
. . . X n
The graphs below show the relationship between the ambient temperature and the C_G_G_J
continuous simultaneous ON ratio. s D)
N2X9p]
Load current L: =
(AC power output (Individual current consumption _ (Service power + (Expansion
capacity at 600 mA)  when KV-D20 is connected) output current)  unit current
consumption)
Derating when KV-24AR is mounted upward Derating when KV-24AR is mounted in front
110 29°C 32°C33°C 110 37°C 40°C
100 5 100 <
% 9 31“,(:\ s \ 34°C Lio g % ~ L=0 to Max.
P e foow
% e\o’ 70 - : % ‘c\i 70 L=0 to Max 2\
Eo 60 N Eo 60 - >
n = L=0 < 0 56%
9 £ 50 L=1/2Max 9 50 “~} 449
§ % 40 L’Ma.x/\‘ N § % 40 e
£~ NN £
5 20 11— inchidulurit | - NN 5 20— nvidwaurit |
O 10 H - - - With expansion unit Y 1%‘(’,//:; o 10 H - - -With expansion unit
0 | | | | > 0 | | | |
730 35 40 45 50 T 35 40 45 50
Ambient temperature (°C) Ambient temperature (°C)

Derating when KV-24AT(P) is mounted upward  Derating when KV-24AT(P) is mounted in front

110 110

29°C 31°C_ 36°C37°C 43°C44°C 48°C
2 100 35°C " 38°C @ 100 - RN -
3 SN L=0 =1 L=0, 1/2Max. <
o 90 S o 90 88%
g 80 L=1/2Max. g 80 L=Max. N N
Ry L=Max. S o L=0, 1/2Max—— "~ “N\{700
E N ER L=Max,—— 63u/z
Eo 60 T Eg 0
o8 50 _ - 28 50 4 500
S > 20 L=1/2Max. < N 45% = 20
g @) L:Max_’/’\\‘ . 38% g (@)
2 30 DN 2 30
5 20— Ingividual unit | S T19% 5 20— Ingividual unit |
8] 10 H - - - With expansion unit = % o 10 H - - - With expansion unit
0 (s | | | | 0 ( | | | |
30 35 40 45 50 30 35 40 45 50
Ambient temperature (°C) Ambient temperature (°C)
Derating when KV-24DR is mounted upward Derating when KV-24DR is mounted in front
110
100 30°C 35°C ilo 37°C 43°C
P g 00 S
8 90 2 90
2 80 2 80 :
5 é\s, 70 5 éo, 70 - 67%
Eg Ego 60 -
=1 50 =]
] < © 50 <<
g =~ 40 e 2% g = 40 44%
I 2% w
E 20" Fl— ndividualunt | 1% g 20 H— Individual unit |
O 10 H - - -With expansion unit (&} 10 [ - - - With expansion unit
0 48) 1 1 1 1 0 | | | |
30 35 40 45 50 " 30 35 40 45 50
Ambient temperature (°C) Ambient temperature (°C)

Derating when KV-24DT(P) is mounted upward  Derating when KV-24DT(P) is mounted in front

110 110

47°C o

» 100 D 100 SIS
§ 90 Y 91% g 90 30106
e _ 8 79% @ 80 ~79%
£g gg 10
Eo 60 gg o
5= Eo
" S 50 g T 50
28 gz
= 30 g (@] 30
5 20 H{— Individual unit | k= 20 o — Individual unit
o 10 - - - With expansion unit S 10 H - - - With expansion unill

0 —— L L L © 0 — i ! !

30 35 40 45 50 30 35 40 45 50
Ambient temperature (°C) Ambient temperature (°C)
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1.6 KV-24AR/AT(P)/DR/DT(P) (24-1/O Basic Unit)

1.6.5 Dimensions

m Main unit
Front view Side view (KV-24AR/AT(P)) Side view (KV-24DR/DT(P))
—» 31 [«
<
—_— 8 > 5.2 q, K 9’
[ofes
235 |- _— |
>
l 354 90 1 35.4
) —— L /] -
aji AN e
[9) T ) Y N
A
»<«—3.8 4 >He— 3.8
—— 80 —> 22 — < 70 —> 22— < > 43
Bottom view (KV-24AR/AT(P))
175
2 1
4 —
> «—20.5
m Metal fixture for screw tightening
6-20.5

(Mounting
hole)
CX) 3
Main unit /L T
mounting hole . 99 111

(2 positions)
L4 1|

* Two M3.5 countersunk-head screws are
included for mounting the main unit.
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1.7 KV-40AR/AT(P)/DR/DT(P) (40-1/O Basic Unit)

1.7 KV-40AR/AT(P)/DR/DT(P) (40-1/0 Basic Unit)

This section describes the name and function of each part, the I/O specifications, the

terminal layout, circuit diagrams, and dimensions of the KV-40xx.

1.7.1 Part Names and Functions

9.

10.Communication

11.

Input voltage selector
switch
Provided on side

170A  LNdNI

il
i |
=

port A

Communication
port B

Power input terminal

(Power input terminals for
AC power type are provided
on the lower side.)

1. Input 4. Input 5. Output 6. Connector
terminal indicator indicator (provided
block lamps lamps on side) ——

| / /
199D |D)D) D)D) DD DI D) ]

REEEEREEEeERER

i 7
[ 001 003 T 005 T oof T 009 T o011 T o013Jfo015 [ 100 T 108 T 105
[ ooo | o002 004 006 || 008 010 | 012 | o 100 | 102 104 106

KEVENCE  ~RLRCRDOOROHRRNEE
| 1ch
- oL

&
_r'%\’]

| 1

Lf

=il B o a utal / @a
8 9 10 11 12 13 14 15
KV-40AR OoOododd

24V-OUT-OV. c3 c4 [ C6 505 507 509 511 c8 513

2. Output terminal block

7. Access Window 8. Setting keys

No. Name Function
1 Input terminal 24 VDC input terminal block (000 to 007 can be changed to 5 V
block input).
Output terminal block. Pulse output function is built in 500 to
, |Outputterminal | 502 (in transistor output type only).
block 1.6 kQ current limiting resistor is built in R502 (to connect a
motor driver).
Power input
terminal Supplies 24 VDC.
3 (KV-40DR/DT(P))
Power output Supplies 100 to 240 VAC to the power input terminals on the
terminal lower side of the unit, and allows the service power supply to
(KV-40AR/AT(P)) |be taken from the 24 VDC terminal.
4 llgrp])qli)tslndlcator Indicate input status. Each lamp lights up at ON.
5 %ﬁsgt indicator Indicate output status. Each lamp lights up at ON.
Connector . .
6 (provided on side) Used to connect an expansion unit.
Used to refer to and change the current and set values of
timers and counters as well as the contents of data memories.
7 |Access Window | The backlight color indicates the operation status.
Lit in green: RUN mode Lit in red: PROGRAM mode
Flashing red: Error status
: Used to refer to and change current values, etc. while referring
8 |Setting keys to the Access Window.
9 Input voltage Changes the input voltage of the basic unit.
selector switch [ ]:24Vinput [ ®:5Vinput
10 Communication RJ-11 Modular connector for connecting a personal computer,
port A handheld programmer, or operator interface panel.
11 Communication RJ-11 Modular connector for connecting a personal computer,
port B handheld programmer, or operator interface panel.

[0 For more about the Access Window, refer to "Chapter 3. Access Window" (p.1-79).
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1.7 KV-40AR/AT(P)/DR/DT(P) (40-1/O Basic Unit)

1.7.2 Terminal Layout Drawings and I/O Circuit Diagrams
KV-40AR/DR (Relay output type)

m Terminal layout drawing

‘

|| C1 ||001||003|(005|(007||009([011|/013 | (015|101 |[103||105|L07 [ |

Series

6‘ 000(002{|004||006(|008{|010| (012({014(|100| [102|{104|[106

| O]

=
A
©
>
L
>

OOooOoooooooooOooa |

T OooO0o0o00 O

| 0

@)

L 0oDo0000 @
00000000

d e (1500]|501|(502((503|(504 506(508(|510||C7 |(512| 514 \2

24V|| 0V ||C3 || C4||C5|| C6(|505|(507|(509|[511||C8 ||513| 515

— —| 1

(r

m Input circuit diagram

Internal circuit

Sensor

Circuit configuration of inputs 000 to 007 Circuit configuration of inputs 008 to 107

! Photocoupler

X ! Photocoupler
4.3KQ insulation

1 . .
4.3KQ insulation

24V[5V
selector
circuit

C1l-
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1.7 KV-40AR/AT(P)/DR/DT(P) (40-1/O Basic Unit)

m Output circuit diagram

Internal circuit

____________________

500
(L O 501

' 502 to 503

: | 504 to 507
i | 5080511
| 5120515

* C3to C8 are each independent.

Chapter 1 Configuration and Specifications ]-33

=
X2
‘©
>
L
>

Series




insulation

Photocoupler

N\

J

o

O00O0

Circuit configuration of inputs 008 to 107

m Terminal layout drawing

1.7 KV-40AR/AT(P)/DR/DT(P) (40-1/O Basic Unit)
KV-40AT(P)/DT(P) (Transistor output type)
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1.7 KV-40AR/AT(P)/DR/DT(P) (40-1/O Basic Unit)

m Output circuit diagram

Internal circuit

slalalelalatatatatal

éaga @ Pleolole | ® | @
© 0060 | o @

R 50

* For KV-40ATP/DTP

Visual KV
Series

NPN PNP
D meEm— 1ero Yiw e
! PeUng 1.6kQ YW ' Rsgo ! Ocs
! supply to R502 ) :
! 500 . R
Hinternall O to 515 : i 2 o !
| circuit | § \ ! 1 |
1 | : """"" |
: | ! —m z 500 to 515
I
! ! ! Mnsultating 1
! ! "' power R500 to R502
! Qcs 1 |_supply 16k Yow |
« A 1.6 kQ current limiting resistor is built in each * A 1.6 kQ current limiting resistor is buﬂt_in each
of R500 to R502 (to connect a motor driver). of R500 to R502 (to connect a motor driver).
* V1 to V3 are short-circuited inside (so they can * V1to V3 are short-circuited inside (so they can
be used as a relay terminal block). be used as a relay terminal block).

1.7.3 AC Power Input (KV-40AR/AT(P))

L—~—N @
L N[]O®U
Acioov-2hov I

0.7A 50/60Hz I

_®' T
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1.7 KV-40AR/AT(P)/DR/DT(P) (40-1/O Basic Unit)

1.7.4 Relationship between Continuous Simultaneous ON
Ratio and Ambient Temperature

CAUTION

If the number of I/O points which turn ON at the same time exceeds the specifi-
cations range, the unit may be damaged.

The graphs below show the relationship between the ambient temperature and the
continuous simultaneous ON ratio.

Load current L:

(AC power output  (Individual current consumption _ (Service power + (Expansion
capacity at 700 mA)  when KV-D20 is connected) output current)  unit current
consumption)

Derating when KV-40AR is mounted upward Derating when KV-40AR is mounted in front

Supply voltage: 100 to 240 V

110 33 _34 39 40 44 45
oo ©L.4)93.2) 110 (102.5(104) (111.2)(113)
o % 32 (gg_e)\}\\35 (95) ] 100 37(98.6) .\ 4l L=0
o - 90 (1058
§ 80 Ny L=U2Max. Max “:o" 80 Lo1/2Max. — SN
8= AN 8= L=Max. —— <o N\_ 75%
% 5 70 TN =0 g § 70 SN 70%
Eg O pr——— E o 60
£ L=0 e N £
%= 50 S "G : 5%
© S © 50 ALY
82 40 Bl 5S> 1 L=0 —< =
S % 20 L=1/2Max. — 0 33% =] % 4 NN
£ 20 _____ L=Max,— o 21% £ 30 i L=1/2Max.— <\,
g —Int_ilwdual un_lt | < N g 20— Individual unit | v ~~16%
3 10 H - - - With expansion unit F6% O 10 H - - - With expansion unit e N 8%
o — 1 | L 0 T 1 | I *
30 35 40 45 18 10 " 30 35 40 45 50
(86)  (95)  (104) (113 (86)  (95) (104) (113) (122)

Ambient temperature [°C]
[°F] for figure in ().
Derating when KV-40AT(P) is mounted in front

Ambient temperature [°C]
[°F] for figure in ().
Derating when KV-40AT(P) is mounted upward

Supply voltage: 100 to 240 V " 11415 .

33 34 41 3 48
110 27 (80.6) (91.4)(93.2) 110 (105.8)(109.4) )(114.3)(113 14)
@ 100 31 S35 (95) ) 100 Rz
90 “~{87:8) . 90 {1112 90%
o D — 1 )
5 o0 J N (=0 3 20 RN
% S 70 L=1/2Max. % = 0 L=0 % 75%
58 60 L=Max. £8 7 [=1/2Max. s
5 2 £ 2 60 L=Max. SO
g @ 50 o 3 o] 50 —150%
3 40 = ~ N 2 40 L=0 “ya19%
= % 20 L=1/2Max. — 38% ] % 1/2Max 6
£ 27% = 30 L—Max
c 20— Indvidual unit | oMo > N < 20 H— Individual unit -
8 10 H - - - With expansion unitf—— X 3 10 H . . . With expansion unit
0 - . ‘ * } 0 ra— . ! !
30 35 40 45  (120.2)50 30 35 40 45 (138_2) 50
(86) (95)  (104) (113) (122) (86) (95)  (104) (113) (122)

Ambient temperature [°C]
[°F] for figure in ().
Derating when KV-40DR is mounted in front

Ambient temperature [°C]
[°F] for figure in ().

Derating when KV-40DR is mounted upward

110 110 42 (107.6) 46 (114.8)
@ 100 33 (91.42\ 36 (96.8) g 100 \.\ X
3 e 3 %0 :
2 c N
< 80 G ~ 80 N 80%
IRy S .
5 70 S5< 70 <
Eo 60 % 2 60 ~360%
a8 50 53% @ S 50
3 g - 8% 40
2% 30 34% £ 30
5 20— nava | S 20 H—indvidual unit |
O 10 H - - - With expansion unit © 10 H - - - With expansion unit
0 | | | | 0 1 1 1 |
730 35 40 45 50 " 30 35 40 45 50
(86) (95  (104) (113) (122) (86) (95  (104) (113) (122)

Ambient temperature [°C]
[°F] for figure in ().
Derating when KV-40DT(P) is mounted in front

Ambient temperature [°C]
[°F] for figure in ().

Derating when KV-40DT(P) is mounted upward

110 110
36 (96.8) 40 (104) 44(111.2) 48 (118.4)
[%) 100 < %) 100 =
=] . S N
I 90 3 90 < 87%
g§5 % g5
58 70 ERRU <
E2o 60 Eo 60 62.5%
28 50 S o8 50
]
2 Z 40 < 2Z 40
é © 3 * 30% 29 =0
g 20 1 — Individual unit | S 20 1 — Individual unit |
O 10 H - - - With expansion unit O 10 { - - - With expansion unit
0 - 1 I L 0 - 1 I I
30 35 40 45 50
30 35 40 45 (1202)50
@) @ oy @ @6) (95 (104) (113) (122)

Ambient temperature [°C]
[°F] for figure in ().

Ambient temperature [°C]
[°F] for figure in ().
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1.7 KV-40AR/AT(P)/DR/DT(P) (40-1/O Basic Unit)

1.7.5 Dimensions
®m Main unit

Front view Side view (KV-40AR/AT(P)) Side view (KV-40DR/DT(P))
—» 31 |«

20.2 9, J_L 7 N O/_Jj
J
NS

Y
A

K

=
X2
‘©
>
R0
=>

Series

354 9

[ .
] i 20.5 \’D\ 1 Q

o

—t
oobo

Y
Y
N
w

110 » 22 —> < 70 —> 22—>

A

Bottom view (KV-40AR/AT(P))

Lo —

Y
N

«—20.5

m Metal fixture for screw tightening

4-25.0
(Mounting

hole)
T

_91 111
4l
s

«— 109 —> t=2

Main unit
mounting hole¥
(2 positions)

* Two M3.5 countersunk-head screws
are included for mounting the main unit.
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1.8 KV-E4X/E8BX/E16X (Expansion Input Unit)

1.8 KV-E4AX/ESX/E16X (Expansion Input Unit)

This section describes the name and function of each part, the input specifications,
the terminal layout, circuit diagrams, and dimensions of three types of expansion
input units.

1.8.1 Part Names and Functions

4. Expansion cable

1. Input terminal block
[al@e

c1i ] 1 3 TN

B]E 2. Input indicator lamps
01

N

3. READY/ERROR
indicator lamp
5. Connector (provided on side)

KEYENCE

2 Input indicator lamps

J

1. Input terminal block

No. Name Function
1 Input terminal 24 VVDC input terminal block
block
2 llenlrr;]L:)tSmdmator Indicate input status. Each lamp lights up at ON.
READY/ERROR In_c.ilcates operation status of gxgansmn input unit.
3 |. Lit: Normal operation  Flashing: Communication error
indicator lamp o
Not lit: Power not connected
Used to connect a basic unit or another expansion unit.
A standard expansion cable approximately 60 mm in length is
4 |Expansion cable |provided.
For extensions, use the optional 300 mm expansion cable
(OP-35361).
5 |Connector Used to connect an expansion unit.

1.8.2

Input Specifications

Model KV-E4X KV-E8X KV-E16X
Unit type 4-1/0 input 8-1/0 input 16-1/0 input
Number of inputs 4 8 16

External connection
method

Terminal block

Maximum input rating 26.4 VDC
Input voltage 24 VDC, 5.3 mA
Minimum ON voltage 19V
Maximum OFF current 2 mA
Input impedance 4.3 kQ

Common method

4 points/common

Input time constant
(Changed in two steps
by special utility relays
2609 to 2612)

For both rising (OFF O ON) and falling (ON O OFF) operations,
10 ms: 10 ms +20%
10 ps: 10 ps +20%

[0 For more about the general specifications, refer to "General Specifications” (p.1-4).
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1.8 KV-E4X/E8X/E16X (Expansion Input Unit)

1.8.3 Terminal Layout Drawings and Input Circuit Diagrams
KV-E4X (4-1/0 expansion input unit)

m Terminal layout drawing

T < g
cil|1|3 =&
T =
0 2 .Z)U)
=>
- oo
2 O oo
V2||V4
V1{|V3||V5
- I
\. ] J

m Input circuit diagram

Sensor

! Photocoupler
insulation

Cl-

1\ JThree-wire
type

J " |Three-wire
type

* V1 to V5 are short-circuited inside
(so they can be used as a relay
terminal block).

Internal circuit
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1.8 KV-E4X/E8BX/E16X (Expansion Input Unit)

KV-E8X (8-1/0 expansion input unit)

m Terminal layout drawing

f______\
f cif| 1 || 3 [|v2 7
> S
X n oll 2 |lvt
D
=5
24P L ooog
>
= O oood
41| 61|v3
c2|| 5|7 |lva
o | | S B e

® Input circuit diagram

Sensor

Photocoupler

I
4.3kQ ; ;
c1 insulation
SO

1
1
1
= |1
3 |
(3]
=
H H o |1
T /li} 5 |
. . c |
CUI
=N
=
1
1

[P

» C1 and C2 are each independent.

* V1to V2 and V3 to V4 are short-circuited
inside respectively (so they can be used as
relay terminal blocks).

Three-wire

Sensor
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1.8 KV-E4X/E8X/E16X (Expansion Input Unit)

KV-E16X (16-1/0 expansion input unit)

m Terminal layout drawing

ETES

/AN [ENSIA

(

L]
OooOooooa

OooOooooa

O

11 ||C4 (|13 ||15

9

C3

S
@
S
)
8
]
=
>
3]
e
o
-
5
a
c

Sensor

insulation

Photocoupler

¢ C1to C4 are each independent.

Sensor
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1.8 KV-E4X/E8BX/E16X (Expansion Input Unit)

1.8.4 Dimensions

m  Main unit

Front view Front view Front view Side view
> (KV-E4x) (KV-E8x) (KV-E16Xx)
X »n
—cb)
=5
23 1 == y
< L
| | | 1 354 9
[ 0w RN o oo E —F
J wJ —J — k
— 38 |« [— 45 —>| [—— 65— He— 4
—> 435 [«

m  Metal fixture for screw tightening

1 4-95.0
(Mounting

hole)

. |
Main unit ° T

mounting hole’/ 99 111
(2 positions) l

25

Y
A

—> 38 l— t=2

* Two M3.5 countersunk-head screws are
included for mounting the main unit.
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1.9 KV-E4R/E4T/ESR/EST(P)/E16R/E16T(P) (Expansion Output Unit)

1.9 KV-E4R/EAT/ESR/EST(P)/E16R/E16T(P)
(Expansion Output Unit)

This section describes the name and function of each part, the output specifications,
the terminal layout, circuit diagrams, and dimensions of three types of expansion
input units.

Series

=
X2
‘©
>
R0
=>

1.9.1 Part Names and Functions

1. Output terminal block

CBl@e:

2.Output indicator lamps

3.READY/ERROR indicator lamp

4.Expansion cable 5.Connector (provided on side)

2.Output indicator lamps

(elele

1. Output terminal block

1.9.2 Output Specifications

No. Name Function
. Output terminal block.
1 alcj)t(:pKUt terminal Transistor output: 30 VDC
Relay output: 250 VAC, 30 VDC
2 gﬁ:ggt indicator Indicate output status. Each lamp lights up at ON.
READY/ERROR InQicates operation status of _expansion out_put_unit.
3 |. Lit: Normal operation  Flashing: Communication error
indicator lamp .
Not lit: Power not connected
Used to connect a basic unit or another expansion unit.
A standard expansion cable approximately 60 mm in length is
4 |Expansion cable |provided.
For extensions, use the optional 300 mm expansion cable
(OP-35361).
5 |[Connector Allows to connect an expansion unit.
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1.9 KV-E4R/E4T/ESR/EST(P)/E16R/E16T(P) (Expansion Output Unit)

KV-E4R/EBR/E16R (Relay output type)

Model KV-E4R KV-E8R KV-E16R
. 4-1/0 relay 8-1/0 relay 16-1/0 relay
Unit type output output output
Number of outputs 4 8 16
Output type Relay

External connection
method

Series

Terminal block

=
A
©
>
L
>

Rated load voltage

250 VAC/30 VDC
2 A (inductive load) 4 A (resistive load)

Rated output current

2A/point (inductive load)
4 Alpoint (resistive load) 4A/common

ON resistance

50 mQ or less

Common method

4 points/common

Rising operation time
(OFF O ON)

10 ms or less

Falling operation time
(ON O OFF)

10 ms or less

Relay service life

Electrical: 100,000 times or more (20 times/min)
Mechanical: 20,000,000 times or more

Relay replacement

Not allowed

0 For more about the general specifications, refer to "General Specifications" (p.1-4).

KV-E4T/E8T(P)/EL16T(P) [Transistor output type (NPN/PNP)]

Model KV-E4T KV-E8T(P) KV-E16T(P)
. 4-1/0O transistor 8-1/0 transistor 16-1/0 transistor
Unit type
output output output
Number of outputs 4 8 16

Output type

Transistor (NPN/PNP)

External connection
method

Terminal block

Rated load voltage

30 vDC

Rated output current

0.5A/point (NPN), 0.3A/point (PNP)

Leak current in OFF
status

100 pA or less

Residual voltage in ON
status

0.8 V or less

Common method

Shared inside

Rising operation time
(OFF O ON)

50 ps or less

Falling operation time
(ON O OFF)

250 ps or less

[0 For more about the general specifications, refer to "General Specifications” (p.1-4).
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1.9 KV-E4R/E4T/ESR/EST(P)/E16R/E16T(P) (Expansion Output Unit)

1.9.3 Terminal Layout Drawings and Input Circuit Diagrams
KV-E4R [4-1/0 expansion output unit (relay output type)]

m Terminal layout drawing

V_____\
| |c1|| 1|3 h
ol 2

O0o
O O0o
v2||va
vi||v3||vs

ol | | B ey

m QOutput circuit diagram

« V1 to V5 are short-circuited inside
(so they can be used as a relay
terminal block).
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1.9 KV-E4R/E4T/ESR/EST(P)/E16R/E16T(P) (Expansion Output Unit)

KV-E4T [4-1/0 expansion output unit (transistor output type)]

m Terminal layout drawing

f_—___\
f ci| 1|3 7
> S
< »n ofl 2
— @
=
§$ - oa
>
= O oa
v2||va
vi||v3||v5
Ny | S| e b

m QOutput circuit diagram

@QL
® ®

Insulating|
ower

supply

Internal|; Oto3

1
1
1
1
1
1
1 |circuit “
1
1
1
1
1
1

______________________

« V1 to V5 are short-circuited inside
(so they can be used as a relay
terminal block).

1-46 Chapter 1 Configuration and Specifications



1.9 KV-E4R/E4T/ESR/EST(P)/E16R/E16T(P) (Expansion Output Unit)

KV-E8R [8-1/0 expansion output unit (relay output type)]

m Terminal layout drawing

4 N SN SE—  S— N\
([ Jcaf| 1|3 (v2 [ ]]
Y 2 vt <
n
0o 2 vi =38
C =
= 3 )
- oooo L
>
- O Doog
4 6 V3
\_CZ 517 V4__/
| — I — — — J

m QOutput circuit diagram

c1 ¢ V1toV2and V3to V4 are short-circuited inside

I
I
L
: H !
(f X + C1 and C2 are each independent.
_____________________ . 5
X (so they can be used as relay terminal blocks).
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1.9 KV-E4R/E4T/ESR/EST(P)/E16R/E16T(P) (Expansion Output Unit)

KV-E8T(P) [8-1/0 expansion output unit (transistor output type)]

m Terminal layout drawing

[ |c1|| 1| 3 ||v2[ |
> L
X un 0o 2 Vi
D
=5
ﬂ(f) oooo
>
O oooo
4 6 V3
(]2l 5] 7 |[va] ]

m Output circuit diagram

1 o p—
'L r—

Internal circuit

Insulating [~
power
supply

Internal | ¢
circuit |}

Insultating
power
supply

* V1to V2 and V3 to V4 are short-circuited inside ¢ V1to V2 and V3 to V4 are short-circuited inside
(so they can be used as relay terminal blocks). (so they can be used as relay terminal blocks).
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1.9 KV-E4R/E4T/ESR/EST(P)/E16R/E16T(P) (Expansion Output Unit)

KV-E16R [16-1/0O expansion output unit (relay output type)]

m Terminal layout drawing

f ci|| 1|3 ||c2||5 ||7 7
o |[27][ |[4 |6 |

= OOOoooood

M Od OOOoooood
8 [[10 ][« [[12]]14

u c3|| 9 |11 ||cal||13 ||15 ]

m Output circuit diagram

.
-

__________

1 C3 * C1 and C4 are each independent.
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1.9 KV-E4R/E4T/ESR/EST(P)/E16R/E16T(P) (Expansion Output Unit)

KV-E16T(P) [16-I/O expansion input unit (transistor output)]

m Terminal

m OQutputci

layout drawing

( — ] ] — ] ] \
f ci||1{|3 |lcz2||5 || 7 7
o2« 2|6 |

- OO000oOoOod
M O OO000oOoOod
8 |[10]| e ||12 ||14
c3|| 9 ||11 ||ca (|13 ||15 ]
C S| S | S | | | y

rcuit diagram

Internal[;
circuit |

Insultating
power
supply

________________
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1.9 KV-E4R/E4T/ESR/EST(P)/E16R/E16T(P) (Expansion Output Unit)

1.9.4 Dimensions

m  Main unit

Front view Front view Front view Side view
(KV-E4x) (KV-E8x) (KV-E16X) § 0
4 —_ D
C =
I [ p— | p—— 1 { S o
— Q2w
] :| :| 4~ -- 35.4 90 >
L 0w KN o oommooos f i —3
N S e g T ;Eé—lé
—> 38 |« [—45 —> [——65—> >« 4 4
— 435 [«

m  Metal fixture for screw tightening

4-95.0
(Mounting
hole)

Main unit ! T
mounting hole*
(2 positions)

E Y

=

—> 38 — t=2

* Two M3.5 countersunk-head screws are
included for mounting the main unit.

Chapter 1 Configuration and Specifications ]_517



Series

=
A
©
>
L
>

1.10 KV-E4XR/E4XT(P) (Expansion /O Unit)

1.10 KV-E4XR/E4AXT(P) (Expansion I/O Unit)

This section describes the name and function of each part, the 1/0 specifications, the
terminal layout, circuit diagrams, and dimensions of two types of expansion 1/O

units.

1.10.1 Part Names and Functions

6. Expansion cable

1. Input terminal block

~\
—

:
&

3. Input indicator lamps

— 4. READY/ERROR indicator lamp

/— 5. Output indicator lamps

— 7. Connector

~
J

((

2. Output terminal block

No.

Name

Function

Input terminal
block

24 VDC input terminal block

Output terminal
block

Output terminal block.
Transistor output: 30 VDC
Relay output: 250 VAC, 30 VDC

Input indicator
lamps

Indicate input status. Each lamp lights up at ON.

READY/ERROR
indicator lamp

Indicates operation status of expansion I/O unit.
Lit: Normal operation  Flashing: Communication error
Extinguished: Power not connected

Qutput indicator
lamps

Indicate output status. Each lamp lights up at ON.

Expansion cable

Used to connect a basic unit or another expansion unit.

A standard expansion cable approximately 60 mm in length is
provided.

For extensions, use the optional 300 mm expansion cable
(OP-35361).

Connector

Allows to connect an expansion unit.
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1.10.2 Input Specifications

1.10 KV-E4XR/E4XT(P) (Expansion /O Unit)

Item Specifications
rEn):tehrggl connection Terminal block
Maximum input rating 26.4 VDC
Input voltage 24 VDC, 5.3 mA
Minimum ON voltage 19V
Maximum OFF current 2 mA
Input impedance 4.3 kQ

Common method

4 points/common

Input time constant
(Changed in two steps
by special utility relays
2609 to 2612)

For both rising (OFF O ON) and falling (ON O OFF) operations,

10 ms: 10 ms +20%
10 ps: 10 ps +20%

[0 For more about the general specifications, refer to "General Specifications" (p.1-4).

1.10.3 Output Specifications

KV-E4XR (Relay output type)

Item

Specifications

Output type

Relay

External connection
method

Terminal block

Rated load voltage

250 VAC/30 VDC
2 A (inductive load) 4 A(resistive load)

Rated output current

2A/point (inductive load) 4A/point (resistive load)
4A/common

ON resistance

50 mQ or less

Common method

4 points/common

Rising operation time
(OFF O ON)

10 ms or less

Falling operation time
(ON O OFF)

10 ms or less

Relay service life

Electrical: 100,000 times or more (20 times/min)
Mechanical: 20,000,000 times or more

Relay replacement

Not allowed

KV-E4XT(P) (Transistor output type)

Item

Specifications

Output type

Transistor (NPN/PNP)

External connection
method

Terminal block

Rated load voltage

30 vDC

Rated output current

0.5A/point (NPN), 0.3A/point (PNP)

Leak current in OFF
status

100 pA or less

Residual voltage in ON
status

0.8 V or less

Common method

4 points/common

Rising operation time

(OFF [ ON) 50 us or less
Falling operation time
(ON [ OFF) 250 ps or less

[0 For more about the general specifications, refer to "General Specifications" (p.1-4).
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1.10 KV-E4XR/E4XT(P) (Expansion /O Unit)

1.10.4 Terminal Layout Drawings and Input Circuit Diagrams
KV-E4XR (Relay output type)

m Terminal layout drawing

<
—_— 8 V______\
©'= c1||x1||x3||v2 B
23 e
= x0|| x2||v1
oood
O oood
Yol||v2||v3
N~ | —— — A
|\ J

C2|(|Y1]||Y3||V4
1 S | S ) W) S—

m Input circuit diagram

Internal circuit

I Photocoupler
insulation

______________________

* V1to V2 and V3 to V4 are short-circuited inside
(so they can be used as relay terminal blocks).
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1.10 KV-E4XR/E4XT(P) (Expansion /O Unit)

m Output circuit diagram

Internal circuit

Series

=
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____________________

1
(L (5 YOto Y3
1
H H l
H ' I
: 1
: 1
|
|
O
[
1

* V1to V2 and V3 to V4 are short-circuited inside
(so they can be used as relay terminal blocks).
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1.10 KV-E4XR/E4XT(P) (Expansion /O Unit)

KV-E4XT(P) (Transistor output type)

m Terminal layout drawing

1)

Series

- oooo

=
A
©
>
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>

2 O oooo

YO||Y2][V3

C2|{Y1||Y3|[V4

1
. ® Input circuit diagram

Internal circuit

hree-wire
type  [NBrown

hree-wire
type  [NBrown 7

hree-wire
type [ ~\Brown [~

Sensor

: Photocoupler
4.3KQ insulation

c1
* V1to V2 and V3 to V4 are short-circuited inside
(so they can be used as relay terminal blocks).

______________________
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1.10 KV-E4XR/E4XT(P) (Expansion /O Unit)

m Output circuit diagram

Internal circuit

Series
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Internal [ YOtoY3

I
I
I
I
I
I
: circuit
I
I
I
I
I
I

=
5
o
=
5]
=
c
=
5]
L
k=

46\(0 to Y3

Insultating
power
supply |

______________________

* V1to V2 and V3 to V4 are short-circuited inside (so they can be used as relay terminal blocks).
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1.10 KV-E4XR/E4XT(P) (Expansion /O Unit)

1.10.5 Dimensions

m  Main unit

Front view

Series
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«— 45 —>

m Metal fixture for screw tightening

Main unit
mounting hole*
(2 positions)

* Two M3.5 countersunk-head screws are

Side view
A
Z— ¢
————— i#-- 35.4 90
i A 4
/'y
«— 4 4
—> 435 [«
4-g5.0
(Mounting
hole)
11
99 111
25
38 l— t=2

included for mounting the main unit.
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1.11 KV-D20 (Operator interface panel)

1.11 KV-D20 (Operator Interface Panel)

This section describes the name and function of each part, the general specifica-
tions, the functional specifications, and dimensions of the operator interface panel.

1.11.1 Part Names and Functions

Series
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1 Customized indicator lamps

T E e

o]

5 Communication port
(provided on rear face)

2 Liquid crystal
display screen

6 Bit guide 76543210
3. Customized switches 4. Setting operation switches
No. Name Function
. Assigned to special utility relays as follows.
1 icr:]l:jsi(t:g?:)'rzlegm s Lamp 1: 2504 Lamp 2: 2505 Lamp 3: 2506 Lamp 4: 2507
P When a relay turns ON, the corresponding LED becomes lit.
5 Liquid crystal Displays ladder comments (up to 20 characters) and all devices
display screen in KV Series.
. Assigned to special utility relays as follows.
3 gv‘;ﬁt&m'zed F1:2500 F2:2501 F 3:2502 F 4:2503
When a switch is turned on, the corresponding relay turns ON.
4 Setting operation Changes screen display.

switches

RJ-11 Modular connector.
L Used for communication between KV basic units while

Communication . o S .

5 port connected to the basic unit's communlcatlon port Wlth an
accessory cable (OP-26487). This port also supplies driving

power for the KV-D20.

Shows the corresponding number of each bit on the KV-1/0

6 |Bit guide monitor screen, the operator screen, or the 8-bit ON/OFF

indication in the device mode.
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1.11 KV-D20 (Operator interface panel)

1.11.2 General Specifications

Item

Specifications

Supply voltage

Supplied from the communication port of the KV (5 VDC)

Current consumption

5 VDC, 180 mA max. (60 mA max. when converted for 24 V)

Ambient temperature

0 to +50°C (32 t0122°F), No freezing

Relative humidity

35 to 85%, No condensation

Series
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Ambient storage
temperature

-20 to +70°C (-4 to 158°F), No freezing

Withstand voltage

1,500 VAC for 1 minute
(Between power terminal and 1/O terminal as well as between
entire external terminals and case)

Noise immunity

1,500 Vp-p or more, pulse width: 1 ps, 50 ns
(by noise simulator)
Conforms to EN standard (EN61000-4-2/-3/-4/-6)

Vibration

10 to 55 Hz, double amplitude: 1.5 mm, 2 hours in each of X,
Y and Z axis directions

Insulation resistance

50 MQ or more
(Between power terminal and 1/0 terminal as well as between
entire external terminals and case by 500 VDC megohmmeter)

Operating atmosphere

No excessive dust or corrosive gases.

Weight

Main unit: Approx. 160 g
Communication cable: Approx. 60 g
Mounting fixture: 30 g (2 pieces)

Enclosure rating

Built-in panel, IP-65F only for the front operation panel

1.11.3 Functional Specifications

Item

Specifications

Number of connectable
units

1 per basic unit

Display screen

Blue-negative type backlighted LCD, 20 digits x 4 lines

Character size

2.95 x 4.75 mm (5 x 7 dots)

Customized switches

4 switches assigned to special utility relays
F1: 2500 F2:2501 F3:2502 F4:2503

Setting operation switch

@& v 4 Q

Customized indicator
lamps

Four red LEDs assigned to special utility relays
Lamp 1: 2504 Lamp 2: 2505 Lamp 3: 2506 Lamp 4: 2507
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1.11 KV-D20 (Operator interface panel)

1.11.4 Dimensions

m  Main unit

Panel thickness:

™ 1.0to 3.0 mm >
X »n
( X —_ D
=
o o o ¢} > D
o = >
75 67
0000000 l
Y
< 112 > 55—« > 34
< 133 >
(including mounting fixtures)
m Panel cut size
—— 145 —>
68% T
> 1055 |« 83
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Chapter 2

System Installation

This chapter describes the installation and connection of each Visual KV Series
unit as well as system maintenance.

21

211
212
2.1.3
214
2.15

2.2

221
222
2.2.3
224

2.3
231
2.3.2

Installation ENVIFONMENT ....c.euviiiiiiiiieeeeeeeeee e,
Installation ENVIFONMENT .......ccoiiiiiiiiiiiiteeeeeeee e
INStallation POSITION .........cooiiiiiiiiciteeeeee e
Installation Procedure .....................
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Connecting Visual KV Series Expansion Units
Visual KV Series EXpansion UNILS .........ccccoveieiiiieiniieeniiee e
Connecting Visual KV Series Expansion Units .................
Confirming the Connection Settings of Expansion Units
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2.1 Installation Environment

2.1 Installation Environment

This section describes cautions with the environment in which each unit is installed
and the installation position inside the panel.

2.1.1 Installation Environment

Never install a unit in the following locations:

Series
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* Locations exposed to direct sunlight

« Locations whose ambient temperature is outside the allowable range of 0 to
+50°C

* Locations whose ambient humidity is outside the allowable range of 35 to 85%
RH

« Locations subject to drastic temperature change where condensation may occur
» Locations with corrosive or flammable gases

« Locations with excessive dust, salt, iron powder, or soot

« Locations subject to direct vibrations and impacts

« Locations subject to splashes of water, oil, chemicals, etc.

« Locations where a strong magnetic or electrical field is generated

Units are made of synthetic resin. If the unit surface touches a solvent with a
A\ cauTiON 4

strong dissolving force, it could melt. Keep such solvents away from the units.
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2.1 Installation Environment

2.1.2 Installation Position

m Installation direction

When attaching a unit inside a panel, install the unit so that the front face (equipped
with the Access Window, communication ports, etc.) faces front or upwards.

Front installation Installation on ceiling

| Incorrect |

Series
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Upward installation * Vertical installation

[Incorrect |

* Upward installation does not
comply with CE marking.

m Distance between adjacent panels/equipment

When installing a unit, keep the distances shown below between the panel or
equipment so that the power supply can release heat.

20 mm

» Unit

20 mm

Note 1: If the temperature inside the panel exceeds 50°C, which is specified as the
maximum ambient operating temperature, then install heat exchangers, etc. to
reduce the temperature.

Note 2: Ensure sufficient ventilation space so that the power supply can release
heat.

Note 3: Never install a unit just above any equipment which generates a lot of heat.
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2.1 Installation Environment

2.1.3 Installation Procedure

This section describes how to attach a connected unit directly to a panel, to a DIN
rail, or to a DIN rail with an expansion unit spacer.

m Attaching a unit directly to a panel

Attach the metal fixture for screw tightening to each
KV Series unit using the countersunk-head screws
through the countersunk holes. Mount the fixture
directly to the panel.

m Attaching a unit to a DIN rail

Hang an upper claw of a Visual KV Series basic unit
to the upper side of the DIN rail, and press the basic
unit onto the DIN rain until a click sound is heard.

m Removing a unit from a DIN rail

Pull a lower claw of a Visual KV Series basic unit
downward from the front direction using a screw-

driver, and then remove the basic unit from the DIN i ‘DFD‘DF‘D\ -
rail.
UL U]
Expansion unit spacer 2

When an expansion unit spacer is attached to a Visual KV Series expansion unit, its
height becomes flush with an AC power type Visual KV Series basic unit.

The procedure to attach a Visual KV Series expansion unit to an expansion unit
spacer is the same as the procedure to attach a Visual KV Series unit to a DIN rail.
Refer to the instruction manual supplied with the Visual KV Series for DIN rail
mounting.

m Dimensions for expansion unit spacers

OP-35342 OP-35343 OP-35344
Spacer for 4-1/0 Spacer for 8-1/0 Spacer for 16-1/0
expansion unit expansion unit expansion unit
24.0 24.0 24.0
D
= A ] :Tg ]
n - 42.8 —11 - 42.8 1 - 42.8
l l l o
< 28 > «— 35 —> —— 55 ——>
<— 38 —> — 45 —> «—— 65 —>
25.3— e q
—— 66 ——>
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2.1 Installation Environment

2.1.4 Cautions on Wiring for Each Unit

This section describes cautions to keep in mind when wiring is performed for 1/O
units.
Be sure to read this section before starting wiring.

Wiring procedures for basic units

Series

The wiring procedures for basic units are described below.

Turn off the power before starting wiring.
e For the installation position, select a location whose ambient temperature
is 0to +50°C, whose ambient humidity is 35 to 85% RH, and one which is
not subject to drastic temperature changes.
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e Ifthe 24 VDC + output terminal and the 24 VDC - output terminal are
switched, the power supply unit and connected units may be damaged.
Never switch them.

e Be sure that the sum of the current consumption of all connected units
does not exceed the output capacity of the service power supply. If the
system is operating in an overload status, the internal circuits may gener-
ate heat or be damaged. To recover from an overload status, disconnect
some of the connected units.

e Never connect the DC output of any other power supply, either in serial or
parallel, to the 24 VDC output terminals. If the DC output is connected, the
power supply unit may be damaged.

m Wiring for an AC type basic unit
For an AC type basic unit, perform the wiring as shown in the figure below.

24 VDC service
O power supply
O (supplied from

Bottom outside)
“\ ! \\

Breaker —
100 to o
e ] OOO
+10% L

Insulating transformer, =

noise filter, etc. Grounding

Note 1: Connect an insulating transformer (1:1) or noise filter to reduce line noise.
Note 2: Use twisted cables to reduce induction effects.

Note 3: When using a basic unit in a location with a lot of noise, the noise may be reduced
by completely grounding the basic unit.
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2.1 Installation Environment

m Wiring for a DC type basic unit
For a DC type basic unit, perform the wiring as shown in the figure below.

KV-10DR

Series
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HO

[elel

Breaker

24 VDC d_—o
external power T_§3
supply

Note: Connect the power supply to the power supply input terminals with 24 VDC
output, which offers a sufficient margin of power capacity. Usually, the sum of the
current consumption of all connected units multiplied by 1.5 or more is required for

the power capacity.

Cautions on wiring for 1/O units
When performing wiring for an 1/O unit, pay strict attention to the following contents.

» Separate input lines from output lines in wiring.

 If the wiring for power is located near 1/O signal lines, a malfunction may occur
caused by the effects of a high voltage and large current.

« Keep I/O signal lines away from the power wiring by at least 100 mm.

e Separate 24 VDC I/O lines from 100 VAC and 200 VAC lines.

« When using pipes for wiring, make sure that the pipes are securely grounded.

m When I/O signal lines cannot be separated from the wiring for power

In such a case, perform grounding on the KV side using batch-shielded cables.
(In some environments, grounding should be performed on the reverse side of the

KV.)

KV Shielded cable
Sensor

Input

07
Output
O

24VDC

Ground

Terminal
The terminal screws used are M3. When performing wiring with crimp-style termi-

nals, use the following ones.
Unit: mm

i 7/ i
6.0 maximum @):I:l 6.0 maximum @:l
N _¥

M3
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2.1 Installation Environment
.|

Cautions on grounding

Because the Visual KV Series is constructed to be sufficiently resistant to noise, it
can usually be used without being grounded. However, when the Visual KV Series is
used in an environment with a lot of noise, grounding is required. In such a case,
pay strict attention to the following contents.

¢ Perform complete grounding for each individual unit. In this case, the ground
resistance should be 100 Q or less.

¢ Ifindividual grounding is not possible, perform common grounding. In this case,
the length of each grounding cable should be equal.

Series
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Acceptable Unacceptable
KV Other device KV Other device KV Other device
¢ ¢ R 2 R ?
e fe
T N A
Complete grounding A=B A>B
A<B

2.1.5 Contact Protection

If inductive loads such as clutches, motors, and solenoids are used, a rush current

may flow when the load power supply is turned on, or a counter electromotive
voltage may be generated when the load power supply is shut down. The rush

current and the counter electromotive voltage can contribute considerably to

shortening the service life of the contacts. To prevent this from happening, provide a

contact protection circuit.

m Contact protection circuit examples

For AC load 1 For DC load 1

Contact Contact

h |
Load CR circuit Load Diode

For AC load 2 For DC load 2

Varistor

When the supply voltage is 24 to 48 V, provide a protection circuit in position "b".
When the supply voltage is 100 to 200 V, provide a protection circuit in position "a".

Note 1: Use a load coil whose rating is less than the contact capacity.

Note 2: Use a diode whose peak inverse voltage is 10 times or more the circuit
voltage and whose forward current is not less than the load current.

Note 3: Individually attach diodes, varistors, and CR circuits directly to the relay coil
terminal.
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2.2 Connecting Visual KV Series Expansion Units

2.2 Connecting Visual KV Series

Expansion Units

This section describes the method to connect Visual KV Series expansion units to a

Visual KV Series basic unit and the various functions of expansion units.

2.2.1 Visual KV Series Expansion Units

Visual KV Series expansion input units

‘Goooo0o0

o__ooooooog

KV-E4X KV-E8X KV-E16X

Visual KV Series expansion output units

o oo
I[I 0 _oooo 0 oooo

nnnnn

nnnnnnnnn

SoooouoD

0__ooooooog

KV-E4R KV-E4T KV-E8R KV-E8T(P)

Visual KV Series expansion I/O units

KV-E4XR  KV-E4XT(P)

KV-E16R

KV-E16T(P)
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2.2 Connecting Visual KV Series Expansion Units

2.2.2 Connecting Visual KV Series Expansion Units

e Connect a basic unit and an expansion unit with an expansion cable.
* An expansion cable approximately 60 mm long is provided as standard.

¢ When extending the expansion cable, use long expansion cables (300 mm)
(OP-35361).

Up to two expansion cables (300 mm) can be connected to one basic unit.
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The READY/ERROR LED is lit during normal communication, flashes when an
abnormality occurs, and is not lit when the power is not supplied correctly. If this
LED is not lit, check whether the expansion cables are correctly connected.

Standard cable (approx. 60 mm)
Basic unit Expansion unit

uuuuuuuuuu

uuuuuu

Expansion cable
(60 mm)

Long cable (approx. 300 mm)

Basic unit Expansion unit Expansion unit

Expansion cable Expansion cable
(300 mm) (300 mm)

Standard cable (approx. 60) + Long cable (approx. 300 mm)

Basic unit Expansion unit Expansion unit
1=
a 0000
e
(=== =o RN
Expansion cable Expansion cable

(60 mm) (300 mm)

n CAUTION Be sure to turn off the power before connecting or disconnecting expansion
cables. If they are connected or disconnected while the power is on, the units

may be damaged or fail.

Note: Keep noise sources such as power cables and electromagnetic switches away
from expansion cables (300 mm) as much as possible.
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2.2 Connecting Visual KV Series Expansion Units

Connection methods
1. Peel off the tape stuck to the right side of the basic unit.
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2 m When extending a cable
Replace a standard expansion cable (60 mm) with an optional expansion cable (300
mm) (OP-35361).

1. Disconnect the standard expansion cable from the expansion unit connector.

2. Connect an optional expansion cable (300 mm) to the expansion unit connector.

3. Connect the optional expansion cable (300 mm) to the basic unit connector.
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2.2 Connecting Visual KV Series Expansion Units

Number of connectable units

e When the basic unit is a KV-10xx/16xx/24 xx

Up to four input units and four output units (that is, up to 8 total expansion units)
can be connected to one basic unit.

Expansion units
Basic unit Input  Output  Input Input  Output  OQutput Output Input
| 0000 _:I ::I ::I ::I ::I ::I ::I ::I
uuuuuu | e ol | e gl | e

\

A

Up to 8 units

e When the basic unit is a KV-40xx

Up to three input units and four output units (that is, up to 7 total expansion units)
can be connected to one basic unit.

Expansion units

Basic unit Output Output Input  Output Input Output  Input
uuuuuuuuuuuuuuuu o =) e = M= == a1
uuuuuuuu o I | | | | |
] L N s | s
8 — - - - - -
uuuuuuuu
< Up to 7 units >

e When KV-E4XT/KV-E4XR expansion I/O units are connected

One I/O unit is regarded as two units (that is, one input and one output unit). For
example, when only expansion I/O units are connected to one basic unit, up to
four expansion I/O units can be connected. Up to three expansion I/O units can
be connected to a KV-40xx basic unit.

When two expansion I/O units are connected

,——— Expansion units
Basic unit Input 110 1/0 Output  Output Input

oM Mg m

o ol foeen f | mem | hoss gl b s | ]
< 6 units >

Input 1 1 1 0 0 1 4

Output 0 1 1 1 1 0 4

Note 1: There are no restrictions about the order of connected expansion units.

Note 2: When connecting expansion units to an AC power type basic unit, be sure
that the total current consumption of all connected units does not exceed the output
capacity of the Visual KV Series basic unit. Otherwise, consider to use a DC power
type basic unit in conbination with an external DC power supply having enough
capacity.
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2.2 Connecting Visual KV Series Expansion Units

2.2.3 Confirming the Connection Settings of Expansion Units

Relay No. (unit No., address No., contact No.)
The relay No. of each expansion unit is automatically assigned in the order of con-

nection.

>

~ n . . .

=% Expansion unit relay list

S5 .

L ® Input units

>

. KV-E4X KV-E8X KV-E16X
connection — o KV-10/ KV-10/
order ) - - - - .
16/24 KV-40 16/24 KV-40 16/24 KV-40

1st input
o 100 to 103 | 200 to 203 | 100 to 107 | 200 to 207 | 100 to 115 | 200 to 115
ﬁ?}ﬂ INPUt | 500 to 203 | 300 to 303 | 200 to 207 | 300 to 307 | 200 to 215 | 300 to 315
3rd input
- 300 to 303 | 400 to 403 | 300 to 307 | 400 to 407 | 300 to 315 | 400 to 415
3tnhit'”p“t 400 to 403 - 400 to 407 - 400 to 415 -

m Output units

Connection KV-E4T/R KV-E8T(P)/R KV-E16T(P)/R

order
2 1st output 600 to 603 600 to 607 600 to 615

unit
2nd output
unit
3rd output
unit
4th output
unit

700 to 703 700 to 707 700 to 715

800 to 803 800 to 807 800 to 815

900 to 903 900 to 907 900 to 915

m |/O units

KV-E4XR/T(P)
Input relay Output relay
KV-10/16/24 KV-40 KV-10/16/24 KV-40

Connection
order

1st input
unit

2nd input
unit

3rd input
unit

4th input
unit

1st output
unit

2nd output
unit

3rd output
unit

4th output
unit

100 to 103 200 to 203 — —

200 to 203 300 to 303 — —

300 to 303 400 to 403 — —

400 to 403 — — —

— — 600 to 603 600 to 603

— — 700 to 703 700 to 703

— — 800 to 803 800 to 803

— — 900 to 903 900 to 903
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2.2 Connecting Visual KV Series Expansion Units

Connection information for expansion units

The connection status (connected or unconnected) of a connected expansion unit
can be confirmed using the Access Window, the ladder support software "KV
IncrediWare (DOS)" and "LADDER BUILDER for KV", or the KV-P3E(01) handheld
programmer.

=
8
[0 Refer to "Chapter 3. Access Window" (p.1-79), "Chapter 6. Handheld Programmer" (p.1-195), and the ©=
"6.2.9. Displaying the Use Status" (p. 2-70). T
>
The connection information is written to data memory DM1937 as shown in the table
below.
Bit Bit
15 ceeereseenectnnicitaniiieniienes 7 6 5 43210
Unused "0" or "1" is written.
("0" is always written.)
DM1937 display digit Indication contents
Bit 0* Connection of expansion input unit with relay Nos. 0100 to 0115
0: Unconnected or disconnected 1: Connected
Bit 1 Connection of expansion inp_ut unit with relay Nos. 0200 to 0215
0: Unconnected or disconnected 1: Connected
Bit 2 Connection of expansion input unit with relay Nos. 0300 to 0315
0: Unconnected or disconnected 1: Connected
Bit 3 Connection of expansion inp_ut unit with relay Nos. 0400 to 0415
0: Unconnected or disconnected 1: Connected
Bit 4 Connection of expansion output unit with relay Nos. 0600 to 0615
0: Unconnected or disconnected 1: Connected
Bit 5 Connection of expansion output unit with relay Nos. 0700 to 0715
0: Unconnected or disconnected 1: Connected
Bit 6 Connection of expansion output unit with relay Nos. 0800 to 0815
0: Unconnected or disconnected 1: Connected
Bit 7 Connection of expansion output unit with relay Nos. 0900 to 0915
0: Unconnected or disconnected 1: Connected

*  Always set to "0" when the KV-40xx is used.

KV-40 KV-E8X KV-E4XT(P) KV-EBR  KV-E16T(P)
e == | = = | = I
I—%ﬂ “ o__og u I] 0__oooo I] o oo ]I O0__0ogoooog Il

In the case of connection above, DM1937 is set as follows.

DM1937 (binary)

900 800 700 600 400 300 200 100

Decimal (Hexadecimal)
Normal status: | 0 | 1 | 1 | 1 | 0|1|1]0|=#118(30076)

} *Always set to "0" when the KV-40xx is used.
KV-E8R KV-E4XT KV-E8X

KV-E16T

DM1937 (binary)

_ Decimal (Hexadecimal)
When KV-E8X has failed: | 0 | 1 | 1 | 1 | 0 | 1 | 0 | 0 |= #116($0074)

DM1937 (binary) ) )
. Decimal (Hexadecimal)
When KV-E4XT has failed: | 0 | 1 | 1 | 0 | 0 | 0 | 1 | 0 |:#98($0062)
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2.2 Connecting Visual KV Series Expansion Units
. ___________________________________________________________________________________________________________________________|]

Input time constant for expansion units

The initial setting of the time constant is "10 ms" for each expansion unit.

The input time constant can be set to "10 ps" using the Access Window, the ladder
support software "KV IncrediWare (DOS)" and "LADDER BUILDER for KV", or the
KV-P3E(01) handheld programmer.

=
X n
c—s,q:) Change the value of special utility relays 2609 to 2612.
> D
-‘>£m Special utility relay No. Function
2609* Input time constant of expansion input unit with relay Nos.
0100 to 0115 OFF: 10 ms ON: 10 ps
2610 Input time constant of expansion input unit with relay Nos.
0200 to 0215 OFF: 10 ms  ON: 10 us
2611 Input time constant of expansion input unit with relay Nos.
0300 to 0315 OFF: 10 ms ON: 10 ps
2612 Input time constant of expansion input unit with relay Nos.
0400 to 0415 OFF: 10 ms ON: 10 ps

*  Not used for the KV-40xx.

Clearing the input value when disconnecting

The system can be set so that the input value is cleared when disconnection has
occurred for some reason.

This setting can be performed using the Access Window, the ladder support soft-
ware "KV IncrediWare (DOS)" and "LADDER BUILDER for KV", or the KV-P3E(01)
2 handheld programmer.

Change the value of special utility relay 2613. Enter "0" or "1".

Special utility relay No. Function
2613 Clears input when expansion is disconnected.
OFF: Holds previous value. ON: Clears input.
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2.2 Connecting Visual KV Series Expansion Units

2.2.4 Transferring I/O Information between Expansion Units
and the Basic Unit

An expansion unit operates at a cycle of 800 ps without depending on the scan time.
When performing input while setting the input time constant of an expansion unit to
10 ps, or when synchronizing the output of a basic unit with the output of an
expansion unit, pay strict attention to the following contents.

Series

=
X2
‘©
>
R0
=>

When inputting

m When the scan time is longer than 800 us (communication cycle) plus 10 us
(input time constant)

Set the input signal ON time equal to or longer than the scan time.

Scan time ‘ ‘ ’ ‘
— TReceive
Communication cycle

in expansion unit ‘ | ‘ I | | | ‘
on Receive TReceive

Input signal
o— L L

Incomplete receive OK
m When the scan time is equal to or shorter than 800 ps (communication
cycle) plus 10 ps (input time constant)

Set the input signal ON time to 810 us or longer.

Scan time ‘ ‘ ‘ ‘ ‘ ‘ ‘
Communication cycle in Receive
expansion unit ‘ ’ ‘ ‘ ’ ‘

Receive

ON
Input signal
OFF

Incomplete receive OK

In the case of output

The output of an expansion unit is delayed by a maximum of 800 ps from the output
of a basic unit.

When synchronizing the output of an expansion unit with the output of a basic unit,
pay strict attention to the communication cycle.

ON
Output of basic unit
OFF 800us 800!

. .. ON
Output of expansion unit
OFF

Note: When the output ON time is 800 us or shorter, the output may be aborted.
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2.3 Inspection and Maintenance

2.3 Inspection and Maintenance

This section describes the inspection and maintenance procedures for units.

2.3.1 Inspection

While basic units and other units have been used for a long period of time, the
connector connection area may become loose, the battery may wear out, or another
nonconformity may occur in operation.

To avoid any nonconformities, inspect the basic units, other units, and the wiring
periodically.

The major inspection items are as follows.
» Check to ensure that the connector connection area is not disconnected or loose.
* Check to ensure that terminals on terminal blocks are not loose.

« Check to ensure that the wiring cables among units and each equipment are not
damaged.

2.3.2 Maintenance

While basic units and other units have been used for a long period of time, dirt will
adhered. Wipe off any collected dirt with a clean, dry cloth.

Wipe off any dust and dirt that has collected on small and narrow portions with
cotton swabs.

Be sure to turn off the power before starting any inspection or maintenance of
the units.
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