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KV-8000 series

New concept for improved equipment performance and operation rate

Improved machine speed
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Improved design/maintenance speed




High-spec
KEYENCE PLC

Built-in dedicated control ASIC
Basic Instructions

096ns

FASTEST IN INDUSTRY

Ultra-high-speed CPU inner bus
Interrupt response performance

4us

FASTEST IN INDUSTRY

Built-in dedicated motion SoC
Control period

125“5/5axe3

FASTEST IN ITS CLASS

Using a new PLC to
solve on-site problems

Communication with sensor/PLC

Program-less
control

INDUSTRY FIRST

Automatic data recording when a problem occurs

Machine Operation
Recorder function

INDUSTRY FIRST

Relation
mapping

for problem identification

INDUSTRY FIRST




LINE-UP

KV- BDDD Fusion of the superior processing ability with the Machine Operation Recorder function

CPU unit with built-in EtherNet/IP™ port

KV-8000
Drive Recorder Ethen !et/lp

for KV series

‘ Basic performance ‘ ‘ Function ‘ ‘ Communication port ‘
LD instruction
: Machine Operation EtherNet/IP™
execution speed: :
0.96 ns Recorder function port
Program capacity: .
1500k steps max. R L
FTP client/
server
- .
Autonomous decentralised control -uni Autonomous
X- U n ’ t Unit interrupt sy n::"r:for nl:;‘;tti o decentralised
for reducing CPU unit load control
Positioning/Motion unit Ethernet unit Serial communication unit
KV-XH16 ML/XHO4ML KV-XLEO2 KV-XL202/XL402
1 Control period: 125 ps/5 axes 1 Communication speed: 1 Gbps 1 Program-less communication with
1 Program-less communication with third-party PLCs
1 Positioning, speed, interpolation, third-party PLCs 1 Modbus master/slave support
torque, synchronous control \ N
MECHATROLINK Ethen ‘et/IP




CAMERA Linked recording of video and device changes

dnaur

Camera input unit Compact standard camera Wide field and high-resolution camera
KV-CAO02 KV-CATH KV-CATW
1 Up to 4 connectable units 1 Image resolution: 640 (H) x 480 (V) I Image resolution: 1280 (H) x 960 (V)
1Up to 2 cameras 1 Frame rate: 10/30/120 fps 1 Frame rate: 10/30 fps
connectable for 1 unit 1Viewing angle 1Viewing angle
1 Cable length: 5/10/20 m * Horizontal viewing angle: Approx. 60° * Horizontal viewing angle: Approx. 180°
« Vertical viewing angle: Approx. 47° « \ertical viewing angle: Approx. 150°

5'£ ’ n it High responsiveness that takes advantage |yt interrupt syn::I:z::giattion Buffering
of high-speed performance of CPU unit

High-speed /O unit High-speed analogue input unit High-speed positioning unit High-speed counter unit
KV-SIR32XT KV-SADO4 KV-SHO4PL KV-SSC02
1 Input response speed: 2 s, High-speed analogue output unit |y starting time: 1 ps or less 1 Input frequency: 16 MHz

Output response speed: 1 ps | KV-SDAO4

) 1 Control period: 62.5 us/4 axes | I Internal clock for input capture: 50 ns
1 PWM output: 8 points 1 Conversion speed: 10 ps/ch

1 Resolution: 1/20000



LI N I T I— I N E' U p Outstanding lineup of units that can handle all possible control requirements

1/0O Unit

Analogue/
Temperature
Control Unit

> P. 44

Positioning/
Motion unit

- P. 46

Input
Unit

Output
Unit

Input/
Output
Hybrid Unit

16-point
Screw Terminal Block

32-point Connector

Input Unit
KV-B16XC

Input Unit
KV-C32XC

Screw Terminal Block 16-point Screw Terminal Block

Transistor (Sink) Output Unit

Relay Output Unit with Overcurrent Protection

KV-B16RC KV-B16TD
8-point Relay Output Unit Transistor (Source)
(Independent Common Point) Output Unit
KV-B8RC KV-B16 TCP
64-point Connector 16-point

Screw Terminal Block

S-Unit

32-point Input + 32-point
Transistor (Sink) Output
High-Speed 1/0 Unit

8-point Input + 8-point
Transistor (Sink) Output Unit

64-point Connector

* KV-xxxxA, KV-xxxTC, or
KV-C64XB can also be used

Input Unit
KV-C64XC

32-point Connector

Transistor (Sink) Output Unit
with Overcurrent Protection

64-point Connector

Transistor (Sink) Output Unit
with Overcurrent Protection

KV-C32TD KV-C64TD
Transistor (Source) Transistor (Source)
Output Unit Output Unit
KV-C32TCP KV-C64TCP

32-point Connector 64-point Connector

32-point Input +
32-point Transistor
(Sink) Output Unit

16-point Input + 16-point
Transistor (Sink) Output Unit

KV-SIR32XT KV-B8XTD KV-C16XTD KV-C32XTD
S=Unit

4 ch High-speed 4ch 4ch 4ch

Analogue Input Unit A/D Conversion Unit A/D Conversion Unit A/D Conversion Unit
KV-SADO4 KV-AD40V KV-AD40G KV-AD40
S-Unit

4 ch High-speed 4 ch 4 ch

Analogue Output Unit D/A Conversion Unit D/A Conversion Unit

KV-SDA0O4 KV-DA40V KV-DA40

2 ch A/D Conversion + 4 ch Temperature

4 ch Temperature/

2 ch D/A Conversion Unit Control Unit Analogue Multi-input Unit
KV-AM40V KV-TF40 KV-TP40
X-Unit X-Unit

.l.l MECHATROLINK .l.l MECHATROLINK

4-axis MECHATROLINK-III
Positioning/Motion unit
KV-XHO4ML

Positioning/Motion unit
KV-XH16 ML

.l.l MECHATROLINK

16-axis MECHATROLINK-II
Positioning/Motion Unit

KV-ML16V

2-axis Pulse Train
Positioning/Motion Unit

KV-MC20V

16-axis MECHATROLINK-III

KV-M Series Function
Extension Unit

KV-MX1

4-axis Pulse Train
Positioning/Motion Unit

KV-MC40V




Positioning/ S-Unit
High-Speed
Counter Unit

S-Unit

>P.48

2 ch High-Speed
Counter Unit
KV-SSC02

4-axis Pulse Train
High-Speed Positioning Unit
KV-SHO4PL

8-axis Communication 2-axis Pulse Train
Positioning Unit Positioning Unit
KV-LH20V KV-H20s

2 ch High-speed
Counter Unit

2-axis Pulse Train
Sync/Cam Movement Unit

4-axis Pulse Train
Positioning Unit

KV-H40S KV-H20G KV-SC20V
Communication/ ==l X-UJnit
Network Unit & 5
- P. 50, 58

Ethernet Unit

KV-XLEO2

X-Unit X-Unit

High-speed
Serial Communication Unit Multi-link Unit
KV-L21V KV-LM21vV

Serial Communication Unit
KV-XL402

Serial Communication Unit
KV-XL202

CC-Link Master/Local Unit
KV-CL20

KL Master Unit
KL-N20V

DeviceNet™ unit
KV-DN20

Camera
Input/Power
Supply Unit

- P. 38,40
AC Power Supply Unit
with Error Output
KV-PU1

Camera Input Unit
KV-CA02

Bus-connected Unit
KV-7000C

Ethernet Unit EtherNet/IP™ Unit FL-net Unit
KV-LE21V KV-EP21V KV-FL20V




HARDWARE PRODUCTIVITY Operating ratio improvement

O1

vl Machine Operation Recorder function

solving

Quick recovery with the ability to know
the cause of problems and to perform
fundamental countermeasutes

KN-8000

With conventional models, investigating the cause
of a problem has required time and know-how for
executing accurate situation checking, cause

troubleshooting, and detailed cause investigation. - :
The KV-8000 Series significantly reduces problem |
resolution speeds by recording all data related to a

problem event.

Recording Playback Analysis

|: Recording of all data :| |: Replays :| |: Relation mapping :|
Records all devices, cameras, and View linked playback of various data Analyse ladder programs and view
events. All equipment data is recorded sources recorded from the moment a tree-diagrams of related devices.
automatically. problem occurred.




Reduced downtime through recording, playback, and analysis

Operating ratio improvement PRODUCTIVITY

HARDWARE

- =

Problem-

Recording of All Devices s

xﬂa;_-ﬁ‘a;‘-?f!’_

Records all devices, cameras, and events
Equipment data is recorded in chronological order
whenever a problem occurs. This enables to see exactly
what happened both before and after the event.

Equipment

All devices Camera Events
‘ Recording starts at
error trigger

Data can be saved before
and after any arbitrary
time.

[Camera] Record the operation status of the mechanism
Record equipment appearance changes by using a
camera unit. Recording is possible in conjunction with the
chronological order of the ladder program, which enables
easy analysis later.

KV-CA02

KV-CA1H (Compact standard camera)
KV-CA1W (Wide field and high-resolution camera)

One-step trigger configuration

The only setting that needs to be configured for equipment
problems is the trigger setting. In addition, up to 4 patterns
can be registered, which enables to configure the settings
according to the targeted problem details.

alempieH

[All devices] Scan unit-based recording

Record changes on all devices based on scan time. The
ability to display the data together with the ladder program
enables later analysis with the same ease of use as
debugging.

[Event] Recording of changes

Records the write log from the HMI, PC, or PLC. This
enables to check in chronological order what changed
both before and after the problem occurred.

Finer. | Disptay e

Type Mo, |Description Date/time vl
1008 GenmEat v .

1 1imE] (0] WV

2
20X6/09/02
20ME/09/02
1 1ink]{[0] KV- 20008402

Cycle recording function

Recording is possible at the start of an equipment cycle
in addition to before and after a problem. Comparing the
data with a normal cycle can help with factor analysis of
stoppages without alarms.

I Storage period Non-storage time

Pre-/post-trigger recording
Collection

|e period %l
IIIIIIIIIIIII'III

File Save Trigger Recording both before

Cycle recording and after problems

Collection
| period
LT
Collection start relay = File Save Trigger ~ Recording of

Equipment cycle start relay equipment cycles



HARDWARE PRODUCTIVITY Operating ratio improvement

Reduced downtime through recording, playback, and analysis
Problem-

il Synchronised playback

Playback

Go back one scan

Go forward one scan

Playback in replay mode Synchronised playback of recorded operations
Recorded data can be played back later in replay mode. The ladder program, waveform data, camera image, and
The prepared operation bar can be used to check event/error log are synchronised for playback to accurately
backward beginning with the time when the problem understand the conditions both before and after the problem
occurred. occurred.
Ladder -
program e
File save trigger: MR5008 ¢ #T &= Event/error
x1.0 * log
14 > Pl 200000002 12:14:29 1053?4 1161115] ‘ _"_“_'_

\
Display/change playback positions J File Save Trigger

Waveform data

Unit information replay Various playback functions

Various monitoring functions including unit monitoring, Flexible playback is possible with single-scan forward/
registration monitoring, and sensor /0 monitoring can be backward playback, and single-frame forward/backward
used even in replay mode. This allows users to investigate the camera image playback. The playback speed can also be
cause of problems in the same environment as debugging. changed.

Compatibility with Replay VT Viewer

The touch panel simulator operates in conjunction with
the recorded operations stored in the PLC. The availability
of an operation confirmation screen at startup makes it
easier to understand the situation faster.

Unit monitor

KV REPLAY VIEWER Hepeay
Includes dedicated software for replay mode. Avoid the —
risk of rewriting the program with the ability to immediately (Litersl gl

check the conditions before and after the problem occurred
using replay mode.

Replay VT Viewer

10



Reduced downtime through recording, playback, and analysis

Relation mapping

Search/extract not only device and configuration changes
related to the error but also externally rewritten devices,
and create a tree diagram automatically. Causes can be
investigated early just by following the block.

File save migger.  CRES00 orE

M } Pl 2mO00A02 1309:04 | 113779 1138500

| SR

One-click launching from
icon in operation bar

Change-point search function

Search for the moment when a device changed. This
enables to confirm when the bit rises and when the word
reaches a specific value. Because the replay position can
be changed from the search results, factor analysis can be
performed with greater efficiency.

s =1 I— Specify the device

e Dacrma 1081

o W e

Comman-coRamm |1 I— Specify the search conditions

Das-oara:

Display as list I I LTI |

Double-click to change replay position

Operating ratio improvement PRODUCTIVITY

HARDWARE

04

Problem-

Analysis function R

Msngtnchn ¥ |1 Gaspment spuese
oot 3 b sy

alempieH

Automatic extraction of related ladder programs
Automatically extract related ladder programs by selecting
a block within the relation mapping. Narrow down and
check only the programs that caused the device to change,
ensuring more efficient cause analysis.

Waveform checking and comparison of operation record
Review conditions both before and after the problem
occurred. Because differences in behaviour can be
checked by superimposing the normal and abnormal
waveforms, the causes of problems can be identified early
on.

Normal waveform  Abnormal waveform

1



HARDWARE

CPU TECHNOLOGY High-speed performance x Responsiveness x Stability

05

High-speed
performance

KV VELOCE X3

Basic instruction execution: 0.96 ns

KV VELOCE, heralded as the industry's fastest processor,
has evolved even further. By speeding up the core clock
as well as simultaneous execution of multiple instructions,
instruction execution speeds (LD commands) are approx.
10 times faster than conventional models. This allows for
even further speed increases in device control.

1LD instruction execution speed

KV-8000 | | |
10 times faster than
0.96 ns conventional products

KV-5500 ‘ ‘ ‘

\ \ \ \
0.0 2.0 4.0 6.0 8.0 10.0

High-speed access using built-in DDR2 SDRAM
A large-capacity DDR2 SDRAM with high-speed access
has been adopted as the storage memory of ladder
program. With KV VELOCE X3, communication is carried
out at a width of 64 bits for best-in-class capacity as well
as high-speed processing.

32-bit CPU (Data processing)
Built-in CPU Used for communication with a PC
Ethernet function or monitor

+

KV VELOCE X3

Ladder execution engine CPU inner bus

RocEnleachd High-speed communication with unit

Command interpretation
Dedicated control microcomputer

Instruction execution

(double-precision FPU) (operation circuit) Scanning management

64 bits t DDR System 32 bits 1

DDR2 SDRAM
Ladder program

Nonvolatile memory

Device information

12

Fastest “brain” optimised exclusively for PLCs

High-speed performance

Ladder
execution
engine

Ultra-high-
speed CPU
inner bus

Dedicated
control CPU

Responsiveness Stability

KV VELOCE X3

Fastest performance engine

Ultra-high-speed and high-precision processing due to
double-precision FPU

Incorporation of a double-precision FPU (floating-point unit)
delivers a double-precision calculation instruction execution
speed 40 times faster than conventional models. Increased
double-precision processing speed and reductions in
calculation errors due to double precision allow for high
speeds and high accuracy to be achieved simultaneously.

1 CAL + .DF command execution speed

KV-8000 | | |

40 times faster than
0.058 Hs conventional products

KV-5500 ‘ ‘ ‘

\ \ \ \
0.00 050 1.00 150 2.00 2.50

Built-in dedicated control microcomputer
suppresses fluctuations

Whereas information system processing (communication
with the PC and display) and control system processing
(scan management), which were conventionally performed
by one microcomputer, have been separated, and the

KV VELOCE X8 is equipped with control system
processing. Due to real-time scanning monitoring,
processing fluctuations can also be reduced.

Interrupt

response time Input signal 1.? l‘lS

jitter (fluctuation)

measurement Output signal W 5.0 us
KV-8000 = €
KV-5000

Stability due to faster END processing

By incorporating a dedicated control microcomputer into

KV VELOCE X3, access speeds are 20 times faster than
conventional models. Making END processing, which is prone
to scan time fluctuations, faster realises more stable control.



High-speed performance x Responsiveness x Stability CPU TECHNOLOGY

HARDWARE

New bus system enabling both high-speed performance and synchronisation

Ultra-high-speed CPU inner bus

———_ MREVENCE

Unit interrupt response speed: 4 ps
Unit interrupt response speeds of 4 ps are possible due
to the ultra-high-speed CPU inner bus. Through improved
system responsiveness, control is possible at even higher
speeds and with even higher accuracy.

KV-SIR32XT KV-SAD04

Interrupt response  Interrupt Direct Interrupt
speed: 4 us input output input

Highly accurate synchronisation between units
Highly accurate synchronicity between units has been
achieved by adjusting the start timing of the internal period
of the units. Synchronous refreshing and synchronous
output are available for different types as well.

Direct refresh response speeds: 1 ps

Even during program execution, I/O information can be
refreshed at 1 ps. Combination with unit interruption
enables to improve system responsiveness.

One scan ———|
|— Difference —|
CPU unit
(Main program)
R500 L R500 L
ON ON

Direct refresh

Auto refresh

== : Direct refresh command ==p : Automatic refresh R500: Output

06

High-speed
performance

Highly accurate synchronisation between units

alempieH

Ultra-high-speed CPU inner bus

Inter-unit synchronisation accuracy, jitter: 1 ps or less
With KV VELOCE X3, the internal period timing for each
unit is corrected and monitored in real time, which enables
highly accurate control with jitter of 1 ps or less.

Internal period timing, jitter of 1/ps or Ieés =
i I

KV-8000 Series 1/0 Analogue Positioning/Motion

Inter-unit synchronisation period: As little as 40 ps

FASTEST IN INDUSTRY

The synchronisation period for each unit can be set to as
little as 40 ps. This enables applications with high speed
and accuracy such as acquiring the data from multiple
measurement instruments with the same timing.

Fixed-period module execution speeds: 50 ps

Execution cycle: Compatibility with a minimum 50 ps fixed-
period module. In addition, because up to four types of
fixed-period modules can be used, even processing with
different execution cycles is supported.

program

Fixed-period

module J J_,J J

execution

END processing

(Common d

processing)

‘ One scan ‘

13



HARDWARE CUSTOM STORAGE Large-capacity CPU memory for less restrictions

Project area and user memory area customisation
Large

14

Built-in 64 MB large-capacity CPU memory

The memory capacity has been greatly expanded for greater
freedom with memory usage, including the capacity for
programs and comments. Now, not only the memory can be
used for storing programs, but various other applications are
available.

Program capacity: File register:
1500k steps max. 512k words max.

Free memory for
documents of materials
detailing the equipment

SD card-free logging/
program loading/save

RAM disk function

The RAM disk function, capable of writing unlimited
number of times, allows high-frequency memory access
and can act as a storage location for uploading via FTP.
Also, the RAM is built-in, which enables fast-cycle logging.

l I I No write

count limits
Save to built-in RAM
RAM

Loading/saving program files

Loading and saving of programs is possible using user
memory. This allows for projects to be saved for backup
when trouble occurs as well as program rewriting via FTP.

saasl Memory customisation function

Memory customisation function

Adjust the user memory area to be used to suit any
application. Simply determine the area to be occupied for
the project and for the user memory for easy configuration.

CPU memary capacity seftings *

Cagacity SN (3)
Projact e UIga¢ mamiry area

0B 67108 854kB

Consurmplion status(kg)

Hirrn Sl valueskB) Praojict insioe of PLG
TR T

Profct area

TR 0w
Usecmemoryared | 41943.040  243¢

Refresh consumpson status in PLCILY

Estimated Project Area Ladder 1590 k step / device commenty 220894

oK Cancel

Document saving in CPU memory

Maintenance material and specifications can be saved in
the CPU memory. PDF files can also be displayed on the
touch panel, so users can check files on-site without a PC.

File register entry

Store file registers of up to 512k words to user memory.
Even with numerous setting parameters per device, or
when using multiple devices, changeovers can be easily
handled.



Equipment PLC-based data collection DOATA COLLECTION HARDWARE

Information collection system that suits the application

Built-in logging/tracing functions in CPU

CPU unit with built-in logging function

The CPU comes equipped with an SD card slot and a logging
function. Record data, such as equipment operation status,
measured values, and inspection results, at any time and at
no additional cost.

Ultra-high-speed collection

Using the built-in CPU memory enables logging at speeds
9 times faster than conventional models. Also, with no limit
on the number of writes, there’s no need to worry about
service life.

1 32-word data logging time comparison

|
KV-8000 (RAM mode)
50 ps
\

KV-5000 (SD card)

0 100 200 300 400 500

Trace function

Data both before and after a problem occurs can be
extracted and saved, which enables to easily find the
cause of the problem. The amount of data to be collected
before and after the trigger can also be set.

o8

Logging

alempieH

SD card-free logging

The built-in CPU memory can be used for logging even
without an SD card for logging even in locations where
media usage is restricted. Saved data can be transferred

to a PC via FTP.
il

PLC internal data

is downloaded

PLC internal data
is uploaded

Dedicated setup wizard for immediate
configuration

The included logging setup wizard enables to easily
configure logging settings just by setting the file name,
device, and triggers.

Trigger settings

Device settings

Up to 512 devices per setting

Logging is possible for up to 512 devices per setting, four
times that of conventional models. Logging is also possible
for up to 10 settings (5120 devices) with 1 CPU.

15



HARDWARE

-

Basic
performance
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BASIC PERFORMANCE Inheritance and evolution of basic functions

Viewable, outputtable information

Hyper access window

KV-8000

1.Device Mode
2.Error Clear
3.Unit Test
4 . Storage

WMEND A ENTER

< v >

Device monitor function

Using the switch operation in the main CPU unit, device
monitoring and modification is possible. This allows for
information in the PLC to be monitored immediately even
on-site without a PC.

User messaging function

This function enables display of pre-registered messages.
Up to 63 message patterns in 8 languages can be
registered. These messages can be used, for example, for

Unit monitoring function

To check or change a unit’s
settings and operation conditions,
press the direct access switch on
the target unit.

| Kv-sap0s [ | Kv-soa04 (TR

Error message display

If an error occurs on an expansion unit, not only the error
code but also the error details are displayed. This enables
to understand the situation immediately on-site without
looking at a manual.

Error occurrence

Scrolling display

Unit testing function

Efficiency at start-up is increased due to the ability to
perform forced output and the ability to check the wiring of
every connected unit without program transmission.

High-speed I/0O Unit Input status monitoring,

KV-SIR32XT forced output
High-speed Analogue Input Unit Analogue value monitoring,
KV-SAD04 input range modification

High-speed Analogue Output Unit i Forced output,
KV-SDA04 output range modification

File management between CPU memory and SD card

The ability to copy data between CPU memory and an SD
card without a PC is a useful feature for data management.

Improved display power of the lauded
Hyper Access Window

4 lines high

16 characters wide x

Multi-language display

Full-width display




All devices battery-less

Due to the adoption of large-capacity non-volatile memory,
all of the devices are battery-less. This means that no data
will be lost due to the battery running out and no need to

Up to 8 languages can be saved in the CPU memory
As device comments can be saved to the large-capacity
CPU memory, programs read from the PLC can also be
switched to the more familiar display language.

Comments can be input and displayed in up to

8 languages

Comments can be registered in up to 8 languages for a single
project. The language can be changed just by selecting the
display language, so monitoring and edit operations can be
performed in a language familiar to the user.

English Kond o
lapanese i o
Simplified Chinese asve i
Traditional Chinese s
Korean anm

Optimised functions for universal application

Battery-less/multi-language support

HARDWARE

Universally usable UNIVERSA L

O

Universal

alempieH

Multi-language Hyper Access Window display
The access window, used at checking device values or
error details, supports three different languages: English,
Chinese, and Japanese. The display can be switched at
the main unit, which enables operators to easily check the
display in a language most familiar.

Chinese
(simplified)

Compatible management of files between languages
Both the PLC main unit system and KV STUDIO offer full
Unicode compatibility. In addition, different languages and
OS are also compatible, eliminating failures or garbled
characters when reading programs.

Universal comment dictionary editing

The translation dictionary table is available for converting

device comments into multiple languages. Users can also
add to the dictionary at any time, making this feature ideal
for applying uniform in-house comments.

Fied) Doal)  Langesoel)

Englh jei] Chinese (Smplid) [hHang |~
0L AT Carmamnion dats @0 AT e E

11 chi ACEMT -2 M2 AD Creamion data oF ACH NS
u lenaRF— 3 wpacial rats AR
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HARDWARE
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Basic
performance
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BASIC PERFORMANCE Designed with an emphasis on compatibility and inheritance

Direct connection to existing expansion units

Usable with all existing units

KV-8000

KEYENCE

o a ouTen
‘ v *

e -nann

Directly connectable to existing units

The KV-8000 Series can be directly connected not only to
S-Unit/X-Unit but also to existing units. The current assets
can be used as they are.

Baseless structure

The CPU unit and expansion unit can be connected via the
connector on the side of the main unit. DIN rail mounting is
also possible, decreasing costs for the base unit.

-_-
-——__
S

KV-B1 Calendar timer retention battery

In applications that utilise the calendar timer, this battery
is used when the power supply is turned off for extended
periods of time. Because the battery is mounted on the
front of the CPU unit and can be changed while the unit is
turned on, replacement is easy.

-

Hi-Speed USB support

USB 2.0 support realises even faster monitoring through
such functions as real-time chart monitoring.

KV-MLIEY
e

TEACHNG
T unT

KV-8000/7000 Series units: 11 models &> Existing units: More than 50 models

No loss in speed when mounted to existing units
Because a dedicated bus for communicating with existing
units is installed separately from the CPU inner bus, there
are no losses in speed. Expansion bus communication
performance that is comparable to conventional models
can be achieved just by replacing the CPU unit with the
KV-8000 Series.

Ultra-high-speed CPU inner bus V-BUS RT (Existing unit bus)

| J | J
S-Unit/X-Unit Existing unit

Equipped with 24 VDC supply terminals

24 VDC power can be directly supplied to the CPU unit.
The 24 VDC power supply in the control panel can also be
used to save costs and space.

Built-in SD memory card slot

An SD card can be used for such tasks as gathering long-
term logging data or adding programs on-site, which may
call for rewriting.



S-Unit: Taking advantage of the high-speed performance of CPU HIGH-SPEED HARDWARE

High-speed input: 2 ps, High-speed output: 1 ps
Adoption of a high-speed isolator and optimisation of the
circuit design realise faster unit OFF-to-ON times. Also,
due to CPU inner bus and unit responsiveness, system-
wide high-speed processing is possible.

Buffering function

A signal input state can be buffered inside the unit in units
of 1 ps at minimum. Data is imported to the CPU device
through dedicated commands, so checking high-speed
signal states can be done without burdening the memory.

Read Sampling data
to CPU
D Cycle: 1 “s\l'

PWM output function

PWM output at a maximum of 100 kHz in units of 0.1 ps
is possible using the high-speed output terminal. Enabling
simple motor control and LED illumination control without

increasing costs.
* With a single KV-SIR32XT unit, up to 8-point PWM output is possible.

ON
<—| ON time

OFF —_ = PWM output

cycle

12

High-speed 1/O unit

KV-SIR32XT

High-speed input 2 ps

Unit interrupt response speed 4 ”s

alempieH

Direct output response speed 1 l_‘s

High-speed output 1 ”s

Unit interrupt response speed: 4 ps

FASTEST IN INDUSTRY

Using unit interrupt, output response speeds of 4 us are
possible for input. In addition to high-speed 1/O processing,
a wide range of abilities are possible for applications that
benefit from speed, including analogue value acquisition
when a signal turns ON.

KV-8000 Series KV-SIR32XT KV-SAD04

Interrupt input Direct output

Unit interrupt supported by all terminals

With the ability to use 32-point input for all terminals
(64 points for the whole system) for unit interruption, a
wide range of uses is possible, including high-speed
processing applications and applications that call for
accuracy.

Input capture function

By incorporating a 32-bit free operation counter in the
unit, input capturing of the count value is possible in units
of 0.1 ps. This function can be used in applications that
take advantage of high-speed performance, including
measurement between two signal points or ON width
measurements.

Free operation counter

Buffer 1 2@4 5 6@8 9
memory | Values are
stored in buffer Rising edge Falling edge

memory.  input capture input capture
function function
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HARDWARE HIGH-SPEED S-Unit: Taking advantage of the high-speed performance of CPU

1

High-speed analogue 1/O unit

KV-SAD04/SDA0O4

@ O l.]S conversion

@ Comparator interrupt

Upper/lower limit alarm interrupt

@ O ”s conversion

grFifivgRETIE RN
g

H
R F iR ERER T

Ultra-high-speed conversion: 10 ps/ch High resolution: 1/20000

The high-speed performance of a CPU unit realises In addition to faster conversion speeds, high-accuracy
significantly faster conversion speeds, reaching speeds resolutions of 1/20000 have also been achieved. This
2.5 times faster than conventional models. This leads to allows for reliable capturing of changes in high-speed
increased responsiveness throughout the system as well analogue signals, a conventionally difficult task.

as improved production efficiency and quality. Voltage

I I | 5V
g\D’}_\S&DOM 10 us 2.5 times faster than
| conventional products Output waveform
KV-AD40V/ * 8 times faster than AD40/DA40
DA4ov ‘ ‘ ‘ Input waveform
Sha v 3
I I I | Time
0 20 40 60 80

Unit interrupt support

Due to unit interruption, high-speed processing is possible
for applications where responsiveness is particularly
necessary, including comparator unification and upper/
lower limit alarm functions. Processing at ultra-high

Buffering function * kv-sapo4 only

A signal input state can be buffered inside the unit in units
of 10 ps at minimum. In addition, periodically importing
the count values to the CPU device allows for continued

buffering. response speeds of 4 ps is possible.
Buffering period 10 ps or more
e E - Unit interrupt function| Main cause of interrupts
Buffering data amount 4095 paints i
9 * Periodically transferable to CPU device Comparator At ON/OFF of comparator upper limit relay
N - - - p and lower limit relay
Contlr_mous Bgﬁered importing to the CPU device is performed K\-SADO4 unification “ When comparator function is used
buffering without stopping sampled data.
; - - - - Buffering At buffering completion
Operating Specified data from before and after a trigger input is : 9 P
I * Wh the buff functi
mode Trigger stored in buffer memory. completion en using the buffering function
buffering Buffered importing is used to import data to the CPU U y At ON/OFF of upper/lower limit alarm
device. KV-SDA04 Ioa/zerrhmil el function upper limit relay and lower limit relay
*When upper/lower limit alarm function is used

Various prepared unit-dedicated commands

Read A/D conversion| U_RDAD Read special data from buffer memory KV-SADO4 Write comparator U WRLMT Write comparator setting values to the
(special) data dedicated setting values buffer memory
edicate
Batch read A/D Batch read A/D conversion data, special data, analogue data, commands WD EXEIEgD U_WRAVG Write the average constant to the buffer
U_RDADB constant memory
conversion data peak values, and bottom values from buffer memory
KV-SAD04 D/A conversion output U WRDA Modify the data output from
dzdlilin hieacluiienng U_RDBF Batch read buffered special data from buffer memory ki el ftetion D/A conversion

commands | data SR Output data offset
Special data offset - value modification
value modification | V-WWROFST | Modify the special data offset value dedicated

U_WROFST | Modify the output data offset value

Write scaling setting U WRSCL Write the scaling setting value to the
value buffer memory

command:
Write scaling

U_WRSCL | Write the scaling setting value to the buffer memory
setting value

Write upper/lower
limit alarm values

Write the upper and lower limit alarm
values to the buffer memory

U_WRLMT
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S-Unit: Taking advantage of the high-speed performance of CPU HIGH-SPEED

High-speed positioning unit/high-speed counter unit

KV-SHO4PL/KV-SSCO02

High-speed positioning unit

Starting time 1 ps or less
Control period 62-5 ‘hw
pEgEyEy

Unit interrupt
@ response speed 4 ps

Input frequency 16 MHZ

alempieH

Internal clock so ns

Unit interrupt
response speed

4 ps

High-speed positioning unit KV-SHO4PL

Starting time: 1 ps or less

Enjoy less time until pulse output. Takt time can be
shortened by reducing the startup wait time.

KV-SHO4PL | . ! I
1.0 us 8 times faster than
- conventional products

KV-MC40V \ \

[ [ [ |
0.0 2.0 4.0 6.0 8.0
* KV-SHO4PL: When using continuous instant starting.
KV-MC40V: When using cache start

Automatic program creation using drag-and-drop
Automatic creation using drag-and-drop Operations such

as JOG operations and positioning control can be created
without the manual.

: Single/Positi
Single/Positi

3 Single/Positi
4 inale/Posif

Right-click the
point number.

Perform a drag-and-

drop operation.
2

Control period: 62.5 ps

Detailed position instruction output. Smooth positioning
control can be achieved even with rapid speed changes.

Speed 16x faster than
LoleiE e 62.5 HS conventional

‘H‘ T ‘k products

KV-MC40V KV-SHO4PL  Time

Trial run window that can be used immediately

JOG and test operations can be performed. There is no
need to add ladder programs or perform touch panel
drafting.

Trial run window

¢ > , 7 'a » B 1JOG/nching/origin return
1 Teaching

1 Trial run

High-speed counter unit KV-SSC02

Input frequency: 16 MHz

Receive 16 MHz, high-speed encoder signals. This
enables connections to devices such as high-resolution
linear encoders, so the effectiveness of this feature

is demonstrated in highly accurate positioning and
measurement applications.

Input capture function: 50 ns

Perform measurements using an internal clock of 50 ns at
fastest without being affected by scan times. This makes
it possible to perform highly accurate measurements such
as measurement between two signal points and ON width
measurements.
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HARDWARE
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HIGH-SPEED X-Unit: Enabling autonomous distribution control

Positioning/Motion unit

KV-XH16ML/KV-XH04ML

Equipped with a dedicated motion control engine
A 1 GHz Dual Core SoC is used to enable the execution of
high-load internal calculations at high speed. Performing
calculation processing in parallel, which is the optimal
method, enables ultra-high-speed operations.

T

1 GHz core 1 GHz core
* Axis control calculation « Axis control calculation

processing processing
 Parameter management T + Unit program processing

4

MECHATROLINK-IIl master

+ High-speed communication with
the servo amplifier

Dual Core CRU
Parallel

processing

CPU inner bus slave
* High-speed communication with
the CPU unit
+ Buffer memory access

Servo amplifier synchronisation with up to 112 axes

BEST IN ITS CLASS

By using inter-unit synchronisation, up to 112 axes can

be synchronised with the servo amplifier. This makes it

possible to perform large-scale control with even higher
accuracy.

Flows, configuring settings exactly according to
an image of the operations

Flows can be used to perform programming exactly
according to the overview of operations determined at the
design. These are effective in continuous operation and
conditional branching.

1 Operation image 1 Flow

© -

Positianing Contral
| =Rty

Point 1 positioning

Point 1 positioning complete

Point 2 positioning

Point 2 positioning complete

Control period

125 ps/5 axes

Maximum number of 112 TGS
synchronised axes

MECHATROLINK-III

Control period: 125 us/5 axes

Dual Core parallel processing and MECHATROLINK-III
high-speed communication enable a best-in-class control
period. The effectiveness of this feature is demonstrated
in control applications that require accurate takt time and
position instructions.

[High-speed response]
Comparison of time between CPU unit input and servo motor movement

Conventional .
|1 ms (2)1ms @) 3 ms @ 1ms ‘ 6.3

- - (5) 0.3 ms
KV- 1.5 4x faster than
xH1emL |11 ms I ms < conventional models
(2) to (5) 0.5 ms (0.125 ms per step)
(1) Scan time (2) Control period (3) Processing in unit
(4) Communication time (5) Processing in servo

High-speed response with autonomous
distribution control

Motor control with high-speed response is possible
because the units execute programs autonomously.
Because the processing can be distributed, it is not

affected by the scan time.
*When using a unit program

Monitoring functions improve debugging efficiency
The unit trace which can check the status of units with
waveforms and the flow monitor which can monitor the
active block when using a flow enable efficient debugging.

Flow monitor

T
A, Feiection Brancn )

| aousioo=n

0] ST A ] | o) Sace

Positioning Contral I Fostinning Contros | Unit trace
b HBIELNIOW el HIS?N\I}W




X-Unit: Enabling autonomous distribution control HIGH-SPEED

HARDWARE

16

Ethernet unit/Serial communication unit

KV-XLE02/KV-XL202/XL402

@ Communication speed 1 Gbps

@ PLC link
Compatibility with four major networks

& Fully ladder-less communication

Program-less communication with over

100 PLC models

Because PLC links can be established without programs
for both Ethernet and serial communication, it is possible,
for example, to visualise data links and existing equipment
in a previous or following process easily according to the
interface of the target PLC.

PLC link
(serial)

PLC link
(Ethernet)

-> Check the KV-X COM general catalogue for connectable models.

Ladder-less communication using PROTOCOL
STUDIO

Communication formats can be defined and
communication commands can be created simply by
configuring the settings of a dedicated tool instead of
the conventional method that requires writing a ladder
program. Such ladder-less communication leads to
reduced work hours.

simply setthe | |1 -

communication
formats on the tool

Serial communication unit
@ PLC link

Ly Fully ladder-less communication

alempieH

Compatibility with four major networks

As compatible with the four major networks used around
the world by a single unit, even when connecting to a
different network, there is no need to change the system
configuration. This eliminates the troublesome tasks of
redesigning systems and reselecting devices.

Device 1 Device 2
EtherCAT® PROFINET
specifications specifications

EthercAT m P

Communication test/monitor function

The built-in communication test function can be used to
confirm communication without creating a communication
program. Meanwhile, the communication monitor function
can monitor transmission/reception statuses. This
enables to reduce startup time and analysis time if a
communication error occurs.

# FURT1 * Nonwprocedure mode

Uil Progran v GOmem, germission fandian S8nd bite Recenve tyte
® Uit Program 12
Oparsien  Oparslion
#nable Teady
- -

" | 8 65| T JumpHo, 48
Ho ERERE WUE T [ W10 u1[1a 13 1418|1817 18]18]30]a
Wierval (3econd) L] o0 3
S4nd data(HEX) 0420 31 40 1 08

ED O 1 M I BN
MW 000N I I m M
ST M I 6 06 01 4 4 860

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.
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HARDWARE EtThernet |nheritance and evolution of basic performance

17

Constructing seamless networks

jlll Ethernet / EtherNet/IP™ function

24

Implementing communication immediately just by
selecting devices

Communication can be performed without a program just
by selecting and placing KEYENCE sensor devices. Over
200 types of sensors are supported, which enables flexible
support of a wide variety of applications.

Drag and
Drop

Backup and restoration of setting information
Sensor setting information can be saved to an SD card.
This information can be written to a different sensor. This
reduces the man-hours required for adjustments when
replacing sensors and when problems occur.

Set value Power mode

Backup

Restoration

KV-8000 Set value Power mode Sensor

Enables simultaneous use of socket
communication and EtherNet/IP™

Socket communication can be performed while
EtherNet/IP™ communication is being performed on the
same network, which enables seamless, application-
specific control of everything from upper-level PCs to
sensor devices.

Sensor setting level changes

Setting information for each sensor is registered for each
product, allowing for level changes from the PLC. Also,
when combined with the VT Series, changing levels can
be done with a single touch.

ProductA | ProductB | Product C
Set value 250 150 490
Power mode FINE MEGA TURBO
Timer function OFF OFF delay OFF

KV-8000 Sensor

Batch writing

FTP client/server function

The data collected with the CPU’s built-in logging/trace
function and the device values saved to the CPU memory
or an SD card can be uploaded to a PC. It is also possible
to read files from a PC to the PLC.

Uploading of internal PLC data
(Logging data such as temperature data)

i

Downloading of internal PLC data
KV-8000 (such as parameters)

Up to 48 sockets

Using both flows and KV socket communication, up to
48 sockets are supported. This enables communication
with multiple Ethernet communication devices such as
PCs and measurement instruments.* When using the KV-XLE02



Inheritance and evolution of basic performance Ethernet

HARDWARE

EtherNet/IP™ supported remote I/O systems

Space saving

The thinnest case in the industry minimises the installation
space requirements. Furthermore, the European terminal
block types require no external terminal block, which
further reduces the installation space requirements.

High-speed communication with a maximum
speed of 0.5 ms

EtherNet/IP™ enables high communication speeds of

0.5 ms. This can be used between expansion units to
perform operations such as the high-speed acquisition of
sensor data and measured values for high-speed response
applications.

Various sensors,
solenoid valves, etc.

'L
g

1 Number of data updates per second *When transmitting 128 bytes of data

Serial 45x% g
180 times

EterNeuIP™ IIIIIIIIIIIIIIIIIIIQSIIIIIIIIIIIIIIIIIIIE

2000 times i

18

Constructing seamless networks

alempieH

Just turn the rotary switches to configure the
hardware settings

The IP address can be set with the built-in rotary switches
of the communication unit. There is no need to use a PC,
so the settings can be configured easily by the on-site
operator.

Then just use the rotary
switches to set the IP address

Open the lid

Multiple dedicated monitors available

Dedicated monitors for remote 1/O and for the sensors are
available. KEYENCE'’s VT5' touch panel can be used to
monitor the devices from a list without performing drafting,
which is useful when identifying the cause of an error that

has occurred.
* This is not supported by the VT5-W07M and by Soft-VT.

Monitor screen
onaPC

RLEELEERELERERE i

Monitor screen on the VT5

MR mEE]
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customisable network configuration. With compatibility for various types of open networks,
Optimal network for your needs simply adding to an existing system is possible.

FARIBLIARIS N E TWD R K A setup that suits your operating environment and equipment can be found by a

PC RC
COMPUTER Ethernet
LEVEL
KV-8000
KV-XLE02
A
KV-8000 KV-5000 '
PLCs of other
companies
CONTROLLER Ethernet
LEVEL
\ h ~= | 7 2 83
Ethen'et/IP Ether€AT~  CCLinkIERea” 25228
Modbus TCP Lot Ethernet
KV-8000
KV-8000 KV-XLEO02
Ethen'et/IP
DEVICE Ethernet
LEVEL
| KV-EP02
:ﬁ’r Y KV-Nxxx** :
- |
Fibreoptic sensor Vision systems Code reader Remote /O PCB Measurement
system
KV-8000 KV-8000
KV-XH16ML/KV-XHO04ML KV-XLE02
.l.l MECHATROLINK
Ethernet
TERMINAL
LEVEL -
- £
| 4 ¢ \ )
M/ & P
A > 1
SV2 Series AC servo motor MECHATROLINK-III compatible device Robot Robot

*1 Slave *2 Intelligent device station *3 Device *4 See P. 54 for details.
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Server

KV-8000
KV-XL202/
KV-XL402

PLCs of other companies

Serial
(CiLink Devicer'et Modbus RTU
KL-LINK Serial

KV-8000
KV-XL202/
KV-XL402

KV-8000
KV-CL20/KV-DN20

CCLink
Devicei'et

Serial

CC-Link/DeviceNet™

Temperature Electronic KV-RC Series . ]
compatible device
controller balance
KV-8000
KV-LH20V
Modbus RTU

QS Series stepper motor

COMPUTER LEVEL

FTP client/server function

Upload data collected through logging/trace
functions to a PC or download data from a PC.

Uploading of internal PLC data
(Logging data such as temperature data)

.|I[

Downloading of internal PLC data
(such as parameters)

CONTROLLER LEVEL

PLC link function, compatibility with four
major networks

Establish communication with PLCs from various
vendors without creating programs. Four major
networks are supported, which further enables
connections with various PLCs.

PLC link function

PLCs from
1 Ethernet various
1 Serial vendors

Industrial Ethernet

1 EtherNet/IP™ PLCs from
1 EtherCAT® various

1 CC-Link IE Field vendors

1 PROFINET

DEVICE LEVEL

Connect to communication devices without
ladder programs
Ladder-less Ethernet communication and

serial communication are possible with various
communication devices, including KEYENCE sensors.

TERMINAL LEVEL

Connect to various motors with simplified wiring
Motor devices such as AC servo motors, stepper
motors, and electric actuators can be connected to
and controlled with simplified wiring.

SV2 Series QS Series

MECHATROLINK Modbus L

Program-less

HARDWARE

=0

alempieH
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SEFARE CONCEPT Technology that greatly reduces program times

Ol

Programming support software

s KV STUDIO

Reduce programming time
even if by a second.

KV STUDIO which has continuously pursued intuitive programming. Not only this idea is carried over for
further operability improvements, but KV STUDIO continues to evolve and adapt to universal environments by
including such new features as multi-language support.

From system design to debugging and maintenance

Working toward greater man-hour reductions

Configuration of
System design P> individual unit P Programming > Debugging
settings

>Operation recording
analysis

All units can be easily used.

Integrating all applications

KV REPLAY PROTOCOL EtherNet/IP™
VIEWER STUDIO settings

KV DATALINK+ KV MOTION+

Suitable for universal environments

Chinese 1\T Chinese
(simplified) (traditional)

English Japanese Korean
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Improved program asset diversion SYSTEM

Local device and macro function
System

Structured programming s

Every-scan execution
Executes each scan.

Initialise module
Only executes the first scan
of the program execution.

Standby module

Only executes when required. A——

"
|| Eapeution cogition settanss

. . | = - s ™
Fixed-period module B L A
Executes in a pre-set fixed-period, o ome wen wo "
irrespective of scan time. s I b :

Inter-unit synchronisation module
Executes according to the inter-unit
synchronisation period.

i fises D
e 1 { } %
Bookmark - :
Comments from any line can be registered ‘ = k| @
as an object that can be jumped to from the i | .
workspace. : . L - [Fn ] o _
Function block support Local devices enable modules to be reused with ease
Two types, function blocks and functions, can be created. By taking advantage of local devices that can be used
Up to eight levels of function blocks can be nested, which only in a module, module diversion is possible without
allows efficient programming that makes use of the concerning about overlapping devices between modules.
available assets. To use this function, simply add @ in front of the device
number.
Module A Module B
; — ***Manua|*** ***AUtO"**
| " H 0 e e —
| |fT 9
O
H —————f@ToH H — @70
H ————1 ANH —
1 Four types of arguments can be set: IN, OUT, IN-OUT, and UNIT. |
1Up to eight levels of nesting is supported. Simply add @ in front of the device number.
Various prepared unit-dedicated commands Fixed-period execution and interrupt-priority user
A number of processes that tend to be complicated designs
in programs have been prepared as unit-dedicated Program and module priorities can be set as needed
commands. This not only reduces man-hours for according to the application, such as for processing that
programming but also increases program diversion. emphasises speed or those that emphasise stability.

High-speed Read buffering data

1/0 unit UJRFNBF KV(-:S'—\lR£2XT Storage Number Satap bond paried b 2}
2 nitNo. 0. device of data Module name Period | Undl |'Wh begins. sel 1o execulion stal
(KV SIR32XT) #2 #2 DMO #100 Operanonidanitos 005 ms 7
Communicasonionita 500 ms e |
High-speed Read A/D conversion data
. 2 PR R——— )
analogue unit  [U-RDADS TKV-SADO4 =g n o0 :
KV. S?AD 4/ { He T e | o opsiotirier—] e e
(KV-SADO! # #1 DM120 Commurdcsbonlonts Low
SDA04) (13- SBEZXT HINODOOT) High
Write D/A conversion data (1RSI [INO0401) High
[R-SIRI2T [2NNGO2(02) High

U_WRDA.S TKV-SDA04
Unit No. CH No. |Output data
#5 #2 DMO
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SYSTEM Manual-less system designing

Centralised management of unit configurations and settings

System

S Unit editor

Opticndl WindowiW)
i S W

L]

Curr. Cons.:1240mh
Weight:1510g

The automatic calculation
function is useful when
designing control panels
and selecting power
supplies.

==

WO F N Messsge

Intuitive unit configuration

Simply drag and drop required units from the list for easy
configuration. When connected to a PLC, the model
configuration can be automatically downloaded.

I Drag-and-drop configuration

1 Connect to PLC to download model configuration

Automatic reading s

Device assignment with an emphasis on visibility
The assignments for each unit are displayed with different
colours for input devices, output devices, and special
devices. This enables to confirm the areas occupied by a
unit device at a glance.

View(V] Optien(0) Window(Ww) Helg(H)
Qe o L

EV=7500

Input relay Output relay

Special relay

30

prioml Cukt

e [
Salect um])

Sl asticional 1D wmitiinpat]

Individual unit settings can
be configured without a
manual.

Manual-less configuration of unit settings

With the ability to batch configure expansion unit settings,
there is no need for dedicated software. Because the
settings are easily understood by anyone, from maintenance
supervisors to other workers, efficiency can be improved.

g et | ———r

High-speed analogue High-speed I/O unit

input unit 1 Input voltage setting

1 Input range setting I Input time constant setting
1 Scaling setting

1 Average processing setting

Unit reservation function

Reservations can be set when configuring the units. With
base equipment and equipment with additional functions,
diversion is possible without changing the device
assignments.

View(V) Option(0) Windew(W) Help{H)
R ¥ 5 B Aw @

4

KV=7500 HV=3TRIZN | Ky KV SADDM

Reserved system space



Achieving intuitive operation EDITOR

Fusing familiar operation with intuitive operation

Command entry support

“ Direct |MCMPDMU current_pasition] m‘

Fnerwn(g“ Insertl} ‘ ‘ Cancel(C) |

pM2 : X amis curzemt position

DM4 : Y axis current position

DME : Z awis current position Direct u CIIII' @ |ll3§m Can
o sescer mae varee |
. n ne : Haste: comtzel .

RT (Real Time) edit MEALL @ Call maere Display of command
e [ E—

Enter a device comment to display entry MCOPY . Stozage wopy candidates

. MR I Reses master control

candidates ot : Del file tn Hem Cazd A list of commands starting
MDSTOF  : Step meddule . .
MDSTRT  : Swars medule with the entered alphabetical
- : vEr 2
e i A B letters is displayed
—  .wme

“ Direct |MOV DM cmnt | p:emm(g“ Insent) | | Cancel(C)

Operand entry guidance

The subsequent operands to be input are
displayed.

Key customising

Even if you are used to using different ladder software,
switching to this software is easy. Users can specify their
own keyboard operations by assigning unique shortcut
keys.

{ %10 L]

Automatic registration of comments on special units
Comment entry is one of the most time-consuming tasks
when programming. However, “KV STUDIO” enables a
considerable reduction in the time needed for comment
entry by automatically registering comment entry on
special units that need additional time and labour.

Comment automatic P
registration Fr— — B
R34200 L 1
| | i - e e
1T P -

Ax1 Positi
oning ctrl

Drag and drop from the
Command Edit Window
to place on the ladder.

] e e

I - |
i Unused device-searching function
:: When “?" is entered at the end of a device

o number, unused devices are displayed as

00 3
s - entry candidates.

Command search function “Command palette”

All commands are displayed with symbols. The ‘Ambiguous
search” function that displays relevant commands even
when commands made by another company are entered
is also available. Commands are explained concisely, and
can be used easily without a manual.

EaE—————
s
H i -
phiie: ]
v . =
Press the Help button e e e
to display a command SUDSODOL OF O e  Elunn
i
explanation screen e e e
that is equivalent to

the manual.

RT (Real Time) edit

Directly entering a device comment or buffer memory
comment during command entry displays the comment
as a candidate, which enables programming without a
manual. The search capability has been improved through
the addition of AND searches.

AND searching is possible.
= o

[evewnia]| insent | | Canceng
E‘u‘ﬂli : Axd Secwe 0N —_—
HI4SL0 | eI Serws pazas Peid feq
BI4S11 - Axl Serwo paras wel e
Bansaz ;
[FTETE . .
[oten Candidate display

LT
241810
B41ELL ¢ A3 Farvs param urite mep

B41E13 ¢ A2 Serws param 1pt mesd mep
B41E1D ¢ A2 Serws param 1pt uTic mep

£ s

SOFTWARE

04

Programming

mm

ndo

o/

aineladwa|
/enbojeuy

uonopy
uIuoNISOd

/6

Q
e}
3
=
=
=
S
=
s}
=]
2

Juononasu|

$801Aep JUBUodwo)
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SOFTWARE EDITOR Simplifying conventionally troublesome processing

05

Direct programming of algorithm and character processing

il KV Script

I L Lo b3 L ) K] == L —t 9 16
00001 we¥  substrate thickness inspection calculation processing ===
00007 wiring specification
200 ROL MRLO0O
00003 { = )
P
W MLD0O ‘Display calculate ata on MMT when sul rate arrives pr—— i
f it £40 . PoCOMID09- 10023 - 1000/ CDMIA0s 3. 0012 Box script
Stging o Sbip e i e Sen iy Condition execution script
‘storg data into holding area 1f the caculated data ar, .
20004 ] IF EMD.FR=100,0 OR EMZ.Fa=109.0 THEN that allows execution
EM1000. F: Z1=EM0 . F i .
Eumﬂoi#:zhiuz.ﬁ conditions to be described
I1 +=
END IF with a ladder.
Area script Lat Na.
Year_mcnth = STR{2000+CH700) + RIGHT(DASC(CMTO0L1.2).2) -
Reguiarexecuion S T Mo 0.0, HATGECR R B e esaon -
5 " edting + “LINE" + STR(Linewa)
script with no : for display on MMI
. s Currentlot = "Current_Lot_No:" + LotNo
execution conditions
IF CW0.F>=100.0 THLN
oooss (| DH20.Tm"L Side abnormal”
ELSE
DM20, T="L Side normal”
END IF
IF EM2.F>=100.0 THEN
DM3I0,T="R Side abrormal”
EuLst
DM30.Te™8 S1de normal”
END IF
Directly programmable algorithms ‘Ambiguous entry” for intuitive programming
Calculation processing programs can be executed just ‘Ambiguous entry” allows users to enter characters without
by writing the formula directly. This not only reduces knowing the details of an input method. Users can create
programming work but also increases visibility when programs without worrying about the case or spacing of
debugging. letters.
It doesn’t It doesn’t matter if
Ladder-based — : matter if deT:D‘VW 00 x100 / qu][]UU—BU the entered character
description (s [ o[ =] there is a is uppercase or
lowercase
| space or not Entry rules have been removed.

Too many rungs make it difficult to understand

- Description of control statements
KV Script-based R TR Syntaxes and various functions that enable advanced
programming processing are prepared. Programs that cannot be handled
Execution cond@-Algomhms easily by the ladder can be described concisely.
are programmed in a can be directly
ladder programmed - -
" o000, - "apecating®

Easy processing of strings

Character strings that are not easily handled using
ladder language can be described as is. Like algorithms,
character strings can be easily composed or compared,
and users can compose them without considering the
number of devices or ASCII codes, allowing for intuitive
understanding of the details.

Automatic model conversion processing

With KV Script, conversions can be performed automatically,
even for processing that requires the model to be noted and
recorded, such as floating-point calculations. Because the
conventionally troublesome work of specifying the model has
been eliminated, programming has become more intuitive.

1 Character string composition
The current DM100 value is transformed and composed
in ASCII code.
. e = ey 'Calculates the area of a circle by radius
1 ‘ ‘ DM10.L = (DM100"2) * 3.14
1 Character string comparison
The DMO00O value is matched. An integer assigned to The presence of the 3.14 floating
the left side is point means that D100 will be
E = automatically automatically converted into a
’—l »—‘ e ’“ converted into a 32-bit  floating point before calculation
" integer. will be performed.
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Local (label) and array variable compatibility
Using local variables (labels), which are valid only in
modules, KV Script enables further advanced variable
processing without concerning about PLC-specific device
numbers. Array variables can be used as well.

1 Sample local variable program

Tool tip monitor
Simply placing the cursor over the device during

monitoring displays the device comments and current
values, so monitoring a device is easy.

1 Sample array
program

Placing the cursor over a device displays the device
comments and the current value (during monitoring)

Auto-loading local variables (label)

Local variables found in the program can be automatically
loaded in the Label Edit screen. Because only the data
format is set, the time and effort required for input when
defining variables can be significantly reduced.

[
z Tabai comment i3] AaTecier) -_‘['J
" Auto-loading (]

Braimance of woltage dimider
EasLetants 4f Tha ShermLitae

T Coammanz |

Tempezezaze
Lagani
Walraze af
Foaauced woigs

ratarad
2 Eever semely

Immediately available entry support function

The auxiliary guidance function allows for smoother entry
by providing a list of functions and input details for each
function. In addition, pressing the F1 key will display a help
window for the selected function.

[Ctri]+[Space] | 5

[Enter]
Entry guidance is displayed.

Alist of functions is displayed.
(When an alphabetical letter is entered,
a narrowing-down search is carried out.)

Watch window

Monitoring all devices within KV Script is possible just
by clicking the device during monitoring. This allows for
debugging in much the same way as a ladder program
monitor.

Usable operators and control statements in KV Script
Operator Control Statement Data Type
Type Operator | Description Control . Control e Suffix Description
Type Description Type. Description
N (Cadlgyllgte)sum of 2 values YPE | Statement P YPE| Statement P (Device) U Processed as unsigned 16-bit data*
addition — : (0'to 65535)
Calculate difference of 2 values IF <Conditional expression 1> THEN g MC <Conditional - -
i (If Conditional expression 1 is true, £ expression> THEN (Device) .S Processed as signed 16-bit data
2 executed) = (If the conditional (-32768 to 32767)
Finds the product of 2 values - £ | MC statement -
I© pri ELSE IF <Conditional expression 2> THEN S expression is true, i Processed as unsigned 32-bit data
Arithmetic - (If Conditional expression 2 is true, =] executed) (Device) D1 1 4294967295
/ Calculate quotient of 2 values executed) = MCR
(division) - . Processed as signed 32-bit data
IF statement | ELSE IF <Conditional expression 3> THEN ) (Device) .L
A Calculate the power (If Conditional expression 3 is true, FOR <Looping (-2147483648 to 2147483647)
- executed) expression>
MOD Divide 2 values, return ELSE FOR statement (If the looping conditional Processed as floating real number
remainder . . expression is met, looping data
< Less than (It all conditional expressions is executed) -34E38< n<-14E-45
are not true, executed) (Device) .F . ST
<= Less than or equal to (or less) NEXT n=0
s END IF 1.4E-45<n<3.4E38
> Larger than e . o .
Compare Greater than or equal to g _ WHILE <Conditional (Significant digits: Approx. 7 digits)
= (above) = SELECT CASE <Device comparisons é expression>
- Equal to (equi £ CASE <Condition 1> g |WHLE (When the conditional _ Handled as double precision
— a i E (If equal to condition 1, executed) g | statement expression is met, looping floating point actual number data
i Unequal o (inequivalent) < CASE <Condition 2>, <Condition 3> 3 is execute) “179F + 308 < n < -2.23F - 308
- Substitute the right into the left (If squal to condition 2 or END WHILE (Device) .DF n=0
+= Left plus Right condition 3, executed) 00 :S?gzn:\stfcar?tox?\;tnsg +1.79E + 308
Assign -= Left minus Right CASE <Condition 4> TO <Condition 5> . O
= Left multiplied by Right SELECT (I in between condition 4 and (egn:!s‘:izﬁ?gfr‘\‘gnﬂo o Approx. 16 digits)
- - - statement condition 5, executed) DO statement exp + looping
/= Left is divided by Right . is executed) 3 Processed as bit data
CASE IS <Comparison> <Condition 6> UNTIL <Conditional (Device) .B (ON: true, OFF: false)
Character ) (If the comparison with 6 is < - true, OFF
L& Connect 2 character strings It d expression>
string rue, executed) .
CASE ELSE (Device) .T | Processed as text string data
AND Logical multiplication of 2 (If equal to none of the conditions,
values executed) * .U can be omitted when programming.
Logic OR Logical addition of 2 values END SELECT Word device without suffix is handled as
XOR | EOR(exclusive or) of 2 values 16-bit unsigned data
NOT Logical negation of a value

Nndo
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Debugging
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DEBUG. /MONITOR PLC debugging in the oscilloscope range

Oscilloscope function: Taking advantage of high-speed PLCs

Real-time chart monitor

Data can be recorded
at any moment

Trigger position

1
Data after trg % [ 21845

Sampling period

SCAN ~
Trigger condition

Bit device
BR34205 | |[ON v

B\ 7r34208 | OFF ~
AND v

O OFF
O OFF
AND v T
Word device s
17:DM00050 ~
= “ 15120 [

Instantaneous changes are not missed

Because data is acquired by the CPU unit, instantaneous
changes that are conventionally only picked up by an
oscilloscope can be accurately detected.

Even instantaneous
changes are caught
accurately

Trace function

Take advantage of not only a monitoring function but also
a trace function that obtains data before and after an event
occurs. This function can help determining causes when a
problem occurs.

Trigger posttion

Data after trg s0 % | 21845 p
Sampling period

Trigger by command(TRGD)

Trigger condtion
Bit device

&

OFF

Word device

17:DM00050 -

== - 15120 &

Local device and local label display compatibility
Due to support for local devices and local label displays,
equal usability can be achieved in structured programs
even when local devices and labels are used.

Up to 24 words
at 64 bits can be
registered

Measurement
of time between
cursors

Simultaneous monitoring of 24 words at 64 bits
Simultaneous monitoring of up to 24 words at 64 bits is
possible. This enables to perform simultaneous, batch
monitoring of control performing high-speed handshaking
and inspections that have a large number of measurement
items.

50 ps cycle monitoring that surpasses

scanning limitations

Achieve real-time monitoring with no lost information even
with high-speed signals when using a 50 ps fixed-period
module. In addition, setting trigger conditions to TRGD
makes configuration simple.

<Data monitored at 200 ps cycles> <Data monitored at 50 ps cycles>

Captures changes in analogue values

500,000 samples

Even when 24 words at 64 bits are monitored
simultaneously, up to 500,000 data points can be recorded
in the log, so it is possible to determine the status of
devices from a series of cycles performed by equipment
even in applications that perform high-speed sampling.

Simulator support

The KV STUDIO Simulator function is supported. The
status of devices can be displayed as waveforms even if
no PLC is present, which enables efficient debugging.



Waveform comparison function

Check by comparing with previously recorded data. This
function is useful for checking changes in behaviour after
changing a parameter and for identifying error points
compared to normal.

Analysis function using cursors
Cursors can be used to measure the time between two
points or to check the information of multiple devices

indicated by the cursors. This is useful in reducing takt time

and monitoring for symptoms.

Measurement
result

Two formats to save data

When it is necessary to analyse the obtained data at a
later time, it can be saved in one of two formats: as a
waveform or as a CSV file.

Saved as a
waveform

Saved as a CSV file

o
-
o

Applications

Checking for analogue waveform and sensor
offset at a glance

When the timing sensor
is on, the measurement
instrument values are

monitored, but the obtained  Timing sensor rising edge and offset

measured values may differ
from the actual values.

Real-time XY display

A new way to view the XY display (lines/dots) is now
supported. This makes it possible to check movement (such
as trace control using two axes) as-is in two dimensions,
which improves debugging capability.

Displays
500,000 points

2IEM)0S

Immediately search where you want to see

Within the obtained data, it is possible to search for and jump
to the maximum value, minimum value, local maximum, local
minimum, etc. This enables to easily perform cause analysis

during debugging.

Press [Ctrl] + [F] to search ==

Search x

Max value

Min. value

Maximal value
Search Pre<{(P) | |Winimal value

Specified value

Importing CSV files

CSV files logged by the KV Series can be imported and
analysed. Data can also be compared by processing
multiple logging data entries into a single file.

KV-8000 Importing

CSV files |

C8V file

Immediate cause determination by accurately
catching high-speed signals

When counting the number
of connector pins, there
are sometimes errors in
the count. It is necessary Erroneous sensor output detected
to analyse the cause of this

problem.
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DEBUG. /MONITOR Further improved debugging environment

Compatible with simulator edit

Trace monitor

Simulator Edit = " ona”

Simulator Edit

The simulator function also includes an editor function that
enables debugging even without a PLC unit. This allows
for comfortable simulation just as with online editing.

& -
| e e E e
il g e =g s m = =

Ctrl. |Shift [F2| Start Simulator Edit F11 Transmit Simulator Edit

Dedicated monitors for each unit

A dedicated monitor is provided for each unit, from high-
speed I/O units to high-speed analogue units. Imnmediately
ascertain unit statuses during debugging and maintenance.

i

- Monitor for KV-SIR32XT
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Derivation monitor

The derivation monitor allows confirmation of rising
and falling signals, which were difficult to confirm with
conventional monitors. Differential detection can also be
performed without adding a command for debugging.

Simulator/Various monitoring functions

Unit monitor
2Rv-Ba0e1)
& A corveriion
o i ' 3 3
L m it =1En [ ThE amiter
1 o e e
T Seewaas - . e 15
C O [ o @
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VT simulator link

Simulations can be created by linking KV STUDIO and VT
STUDIO. Also, taking advantage of Simulator Edit allows
for efficient debugging.

| VT STUDIO

Simulator
KV STUDIO Simulator

Various monitoring functions for understanding
execution status

With a PLC in pursuit of high-speed performance, the
monitor functions related to processing times are improved.
These improvements are useful for debugging in pursuit of
takt times, from scan times to module processing times.

Performance monitor

Event/Error monitor

This built-in function improves reliability, availability, and
serviceability by keeping a log of errors, user alarms, PLC
events, and device value changes.



Program-less communication between PC and PLC COMMUNICATION SOFTWARE

o8

Data

KV COM== for ExcellLibrary [

Supports PLC data collection/transmission and monitoring

“KV COM+” two applications

To connect a PC and a PLC, this software enables to
perform program-free connection without concerning
about cumbersome communication protocol such

as serial and Ethernet communications. The lineup
of software includes “KV COM+ for Excel’} which

can import PLC-internal devices to Excel with

no programming, and “KV COM+ Library; which

can construct advanced system configurations in
combination with other applications.

Visual Basic || Visual C++

Excel

Excel/Access

VBScript VBA

KV COM+ for Excel KV COM+ Library

o i —

mmm

Nndo

Three basic functions* * Functions for KV COM+ for Excel

Freely downloads and stores PLC- Can display the condition of PLC Can perform batch rewriting of PLC- 5
internal devices to Excel without devices in real-time on the monitor of an  internal data (setting values, current
programs. off-site PC. values, etc.) from an Excel list.

o x = == = T T = = —

| Pressure/Temperature/Liquid Level Monitor .
e Sl g_— et I

| | == e =
: Ep— ; :
. ocem = @ | | H
: = : 58
 EE=Ee® | | s

s -t =

[ | e e ] -

B e :

L9 F, o

uolo
uIuoNISod

/6

(@]
(=]
3
o 22
Basic Performance oE!
28
g
Equipped with real-time logging/trace functions GUI parts prepared as standard

o

o
Enables high-speed logging as fast as 10 ms with the new Switches, lamps, and meters have been prepared as 3=
algorithm which downloads data to PC while constantly standard to increase the operational feeling and visibility %%
buffering data in the PLC. on a PC. This helps to reduce software development time i%
and improve visibility. =

@

Lamp— — Switch

— Meter
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CPU

KV-8000 Series

CPU Unit KV-8000 Series

CPU unit

KVvV-8000

Basic N
performance
Functions >

Communication
port

Left unit >

I Unit configuration

Ethen'et/IP

Program capacity:
15090 Kk stepz ma)Z CPU memory capacity: 64 MB LD instruction speed: 0.96 ns
Machine Operation
Recorder function

EtherNet/IP™ USB 2.0

AC power supply unit with error output

KV-PU1

Expansion unit for

CPU unit Expansion unit for KV-8000/7000 Series Bus-connected unit KV-5000/3000 Series
KV-8000 KV-7000C
Camera units, others SD cards
Camera input unit Compact standard camera Wide field and Industrial SD card
high-resolution camera
KV-CAO02 KV-CA1TH KV-M16G/M4G
KV-CATW




1 General specifications

CPU Kv-8000 Series

1 Performance specifications

Item

Specifications

Model

KV-8000

System configuration

System configuration using
an expansion unit for

System configuration using
an expansion unit for

Arithmetic control mode

Stored program mode

1/0 control mode

Refresh mode

KV-5000/3000 Series KV-8000/7000 Series only Program language Expanded ladder, KV Script, mnemonic

Power voltage 24 /DG (10%) 24VDC (-15%/+20%) Basic instructions 80 classes, 181 instructions
Operating ambient temperature| 0 to +50°C (No freezing) 010 +55°C (No freezing) Number of | pplied instructions __|50 classes, 67 instructions
Operating ambient humidity 10 to 95% RH (No condensation) 510 95% RH (No condensation) commands én;hmedtlcdoperattlon qutruct\on ;55 lclassesé;g mtstrutc‘t\onS
Storage ambient temperature -20t0 +70°C -2510 +75°C T:)(t;n SUIISULGUONS 3320322225 698'135%0'3228
Storage ambient humidity 10 to 95% RH (No condensation) 510 95% RH (No condensation) e TS Min 096 n’s
Operating environment No dust or corrosive gas Lrlztgﬁggﬁn Applied instructions Min. 5.75 ns
Operating altitude 2000 m or less i
Pollution degree 2 . Rg:t?r!eg-[ggicrﬁli?]gtruction Min. 58 ns

1500 Vp-p or more, Pulse width: 1 s, 50 ns (based on a noise simulator), CPU memory capacity 64 MB

Noise immunity

IEC standard-compliant (IEC61000-4-2/3/4/6)

Program capacity

Approx. 1500 k steps

Withstand voltage

1500 VAC, 1 minute (between the power supply terminal and the 1/0 terminals

and between the external terminals and the case)

Insulation resistance

50 MQ or more (between the power terminals and the 1/0 terminals, and
between the external terminals and the case, with 500 VDC megohmmeter)

Maximum number of units to be
installed

16 units (KV-8000/7000 Series expansion unit only)
48 units (KV-8000/7000 Series expansion unit, KV-5000/3000 Series
expansion unit (when extension unit (KV-EB1) is used))

Maximum number of I/0 points

Maximum 3072 points for expansion

Intermittent vibration No. of scans (KV-EB1S/KV-EB1R: 2 units used, 64-point unit used)
. Frequency | Acceleration | Half amplitude Input relay
COmFiga”‘ 5109 Hz - 85| qoimesin o OUiDULTElaY R [Total 32000 poits 1 bit
wi - 3 -
o . 9t0 150 Hz 9.8 m/s? - each of X, Y, -2/ Internal auxiliary relay
Vibration resistance Jis aBﬂ3502 Continuous vibraion and % Link relay _ B |32768 DOWS 7 b?t
0611312 Frequency | Acceleration | Half amplitude| directions o5 | Internal auxiliary relay MR | 64000 pow'ms 1 b!t
509 Hz N 175 mm (for 100 min.) Latch relay LR {16000 points 1 bit
Control relay CR {1280 paints 1 bit
150 H. 4 2 -
Aicf\e;(t)ionz150 m/sgz rZ;eration time 11 ms, Tmer T_14000 points 32 bis
Impact resistance . ) A ’ Counter C {4000 points 32 bits
- twice in each of the X, Y and Z directions Data memary DM 65535 points 16 bifs
Internal current consumption 400 mA or less ‘8| Expansion data memory EM |65535 points 16 bits
Weight KV-8000: Approx. 340 g, KV-B1 (battery): Approx. 10 g B[ ) [Current bank [ FM ) )
*The maximum current consumption is 3.2 A when using the expansion unit. 'g File register Dial mode ZF 524288 points 16 bits
= | Link register W |32768 points 16 bits
1 Functional socket Temporary memory TM [512 points 16 bits
Number of Index register Z |12 points 32 bns_
Model sockets | Port number Control memory CM | 7600 points 16 bits
TCP | UDP Number of comments/| Device comment | Approx. 224000
e T i e ST
08t Tk communica !on' o Total (52 W‘, !n Brangel 1o )* Program memory | Flash ROM can be written 10000 times
MC protocol communication*? ** 15 |1 5000 (set within the range of 1 to 65535)* ) - -
- — Power failure hold | Device Nonvolatile RAM
VT connection 0 1 8502 (set within the range of 1 to 65535) function Calendar fimer Backup condenser lasts approx. 15 days (at 25°C)
FTP SEIvel i 4 |- (202 (Approx. 5 years with KV-B1 (battery) (at 25°C))
Automatic clock data adjustment - 1123 Self-diagnosis function CPU error, RAM error, other
E-mail transmission and reception (SMTP, POP3){2 |- 25,110
DNS - |1 |83 1 EtherNet/IP™ communication specifications
FTP client 2 - 20, 21 (set within the range of 1 to 65535) Model Specifications
EtherNet/IP™ cyclic communication function Total 1 2222 Supported transmission rate 100BASE-TX
ota
EtherNet/IP™ message communication function |320 {1 |44818 Number of connections 256"
i | 0.5to 10000 ms (in units of 0.5 ms)
icati roitrary value RPI (Communication cycle) Can be set per connection. (Data is updated
KV socket communication Total 16 e Y p P
unieat (set within the range of 1 to 65535) regardless of the number of nodes.)
*1 KV STUDIO, KV COM+ *2 TCP socket and UDP socket can be used simultaneously. _ = . . Output to adapter |Cyclic
“3 Up to 15 TCP sockets can be used. *4 Port numbers can be set to TCP socket and UDP socket individually. Egcmlﬁunication ransmission trigger Input from adapter | Cyclic/Change Of State™?
- . . CIP Allowable band for | (at 504 bytes) 10000 (pps)*
1 Specifications - Camera input unit service cyclic communication |(at 1444 bytes)  |5000 (pps)*®
Model KV-CA02 Maximum number of refresh words 16 k words
Connectable CPU units KV-8000 Maximum data size for 1 connection** |504 bytes or 1444 bytes
Maximum number of connected units |4 Multi filtering function*® Provided (IGMP client function)
Number of ports 2 T Class 3 (connection type) | Server Number of connections: 256*¢
KV-CATH (Compact standard camera) ST ucMm Client Number of simultaneous actions: 32
U GEER G KV-CAW (Wide field and high-resolution camera) (non-connection type) [Server Number of simultangous actions: 96

Cable length

5/10/20 m

EtherNet/IP™ conformance test

Compliant with CT15

Recording time

Approx. 3 minutes*"

Internal current consumption

260 mA or less*?

Weight

Approx. 190 g

*1 Record time for one KV-CATH with the

following configuration of settings (initial value). The actual recording time varies

depending on the number of devices, the frame rate, and the image quality settings.

Frame rate: 30 fps
Image quality: 3

In addition, the recorded video is cleared when the power is turned off.
*2 Internal current consumption for the KV-CAO2 only. Connecting a camera adds the internal current consumption of the

connected camera.

*1 In total, the number of connections used for the message communication function in Class 3 (connection type) should
be a maximum of 256. *2 Can communicate with devices that output data using the Change Of State (send data when any
change occurs) method. *3 Abbreviation of “packet per second,” indicating the number of sent/received packets that can be
processed per second. *4 Data synchronism in connections is guaranteed. Also, when using 505 bytes or more, the device
used must support Large Forward Open (an optional CIP specification). *5 The included IGMP client function enables

to filter out the unnecessary multicast packets by using an Ethernet switch that supports IGMP snooping. *6 In total, the
number of connections used for the cyclic communication function should be a maximum of 256.

1 Specifications - Camera

Model KV-CATH KV-CATW
L Installation distance 200 mm to e 100 mm to e
I General specifications - Camera Focal point distance 3.8mm (fived) 1,05 mm (fxed)

Model KV-CA1H | KV-CA1W Field of view Horizontal viewing angle: Approx. 60° | Horizontal viewing angle: Approx. 180°
Operating ambient temperature |0 to 50°C (No freezing) Vertical viewing angle: Approx. 47° Vertical viewing angle: Approx. 150°
Operating ambient humidity 35 to 85% RH (No condensation) Image sensor 1/2.9 inch colour CMOS

Storage ambient temperature  |-20 to 60°C (No freezing) Resolution 640 (H) x 480 (V) 1280 (H) x 960 (V)

Storage ambient humidity 35 t0 85% RH (No condensation) Frame rate 10/30/120 fps 10/30 fps

Pollution degree 3 Internal current

Vibration resistance 100 500 Hz, Povier speciral denslly: 0.033 G¥/Hz, Directions of X, Y,andZ_~ consumption*" 7o mA orless 70 mA orless

Enclosure rating IP65F*! Weight Approx. 90 g Approx. 140 g

*1 The enclosure rating is evaluated with the camera cable connected.

*1 Maximum current consumption inside the camera when the power supplied to the CPU unit is 24 VDC (-15%/+20%).
The maximum current consumption inside the camera is 120 mA when the unit power supplied to the camera is 12 to 24 V

(-10%/+20%)
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CPU Unit KV-7000 Series

CPU unit

KV-7500 Ethen'et/IP

Program capacity:
1500 k steps max.

Basic
performance

CPU memory capacity: 64 MB LD instruction speed: 0.96 ns

Commpuonrwtcauon . EtherNet/IP™ USB 2.0

_| AC power supply unit with error output
Left unit b KV-PU1

CPU unit

KV-7300

Basic Program capacity: e . . :
160 k steps max. CPU memory capacity: 21 MB LD instruction speed: 0.96 ns
Communication
port

RS-232C USB 2.0

AC power supply unit with error output
KV-PU1

CPU unit KV-5000/3000 Series

CPU unit

KV-5500 Ethen'et/IP

Program capacity:
260k steps

LD instruction: 10 ns

EtherNet/IP™
CPU unit — CPU unit
Kv-5000 (=%t KV-3000

Program capacity:
260k steps

Program capacity:
160 k steps

LD instruction: 10 ns LD instruction: 10 ns

Ethernet/FL-net RS-232C
Power Supply Units, Others
AC Power Supply Unit Calendar timer AC Power Unit Error Output Unit Bluetooth Unit
with Error Output retention battery
KV-U7 KV-DR1 KV-BT1
KV-PU1 KV-B1

l i ' € Bluetoottr
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1 Performance specifications - CPU unit - KV-7000/5000/3000 Series

CPU

1 General specifications - CPU unit - KV-7000/5000/3000 Series

Model

KV-7500 | KV-7300

[ Kv-5500 [ Kv-5000]  Kv-3000

Item

Specifications

Arithmetic control mode

Stored program mode

1/0 control mode

Refresh mode

Program language

Expanded ladder, KV Script, mnemonic

Basic instructions 80 classes, 181 instructions 81 classes, 182 instructions
Applied instructions 50 classes, 67 instructions 42 classes, 59 instructions
Number of | Arithmetic operation ) ) .
et | s 125 classes, 318 instructions 124 classes, 315 instructions
Extended instructions 76 classes, 131 instructions 98 classes, 147 instructions
Total 331 classes, 697 instructions 345 classes, 703 instructions
: Basic instructions Min. 0.96 ns Min. 10 ns
Lr;ztgﬁggﬁn Applied instructions Min. 5.75 ns Min. 20 ns
Double precision . .
St floating-point instruction Min. 56 ns Min. 2350ns
CPU memory capacity 64 MB 21 MB -
Program capacity Appr(;Le.EOO k App?ﬁblao k Approx. 260 k steps Apprsoé. 160 k

Maximum number of units to be
installed

16 units (KV-7000 Series expansion unit only),
48 units (KV-7000 Series expansion unit,
KV-5000/3000 Series expansion unit
(when extension unit (KV-EBT) is used))

16 units (48 units when expansion units
are connected)

Maximum number of I/0 points

Maximum 3072 points for expansion
(KV-EB1S/KV-EB1R: 2 units used,
64-point unit used)

Maximum 3096 points for expansion
(KV-EB1S/KV-EB1R: When 2 units are
expanded, 64-point I/0 unit is used)

System configuration

System configuration using
an expansion unit for

System configuration using
an expansion unit for

KV-5000/3000 Series KV-7000 Series only
Power voltage 24VDC (+10%) 24 VDC (-15%/+20%)
Operating ambient o o .
temperature 0to +50°C (No freezing) 0o +55°C (No freezing)
Operating ambient 1010 95% RH 510 95% RH
humidity (No condensation) (No condensation)
Storage ambient o o
temperature -20t0 +70°C -2510+75°C
Storage ambient 100 95% RH 510 95% RH
humidity (No condensation) (No condensation)

Operating environment

No dust or corrosive gas

Operating altitude

2000 m or less

Pollution degree

2

Noise immunity

1500 Vp-p or more,

Pulse width: 1 ps, 50 ns (based on a noise simulator),
IEC standard-compliant (IEC61000-4-2/3/4/6)

1500 VAC, 1 minute

Input relay Withstand voltage (between the power supply terminal and the 1/0 terminals
| Output relay R Total 32000 points™ 1 bit Total 16000 points 1 bit and between the external terminals and the case)
-2 | Internal auxiliary relay ) .
D - - - - 50 MQ or more (between the power terminals and the I/0 terminals,
S|Link relay B 32768 points 1 bit 16384 paints 1 bit Insulation resistance and between the external terminals and the case,
oo | Internal auxiliary relay MR| 64000 po!nts 1 b!t 16000 po_\ms 1 b\_l with 500 VDC megohmmeter)
Latch relay LR 16000 points 1 bit 16000 points 1 bit - —
Control relay CR 1280 points 1 bit 640 points 1 bit Intermitent vibration No. of scans
Timer T 4000 points 32 bits . Frequency | Acceleration | Half amplitude
Counter E 4000 points 32 bits Comggam 509H | - 35mm | 10timesin
Data memory DM 65535 points 16 bits Vibration resist JISVéI a50p | 210150 H | 98 - JeachofXY,
8 |Expansion data memory _|EM 65535 points 16 bits Ibration resistance o Continuous vibration d‘_fe”cfigns
S Flle_ }C_urrem bank FM 524288 points 16 bits 131072 points 16 bits IEC61131-2 Frequency | Acceleration | Half amplitude (for 100
S re.g|ster. Dial mode ZF i i i 5to9Hz - 1.75mm min.)
= #mk register ¥VM 32768 points 16 bits T 16384 points 16 bits 9to 150 Hz | 49 m/s? -
emporary memory points 16 bits - —
: - ; Acceleration 150 m/s?, Operation time 11 ms,
Index register YA 12 pomts 32 b\t_s Impact resistance ‘wice in each of the X, Y and Z directions
Control memory CM 6000 points 16 bits
Number of ) KV-7500: 200 mA or less, KV-7300: 200 mA or less,
comments/ | Device comment Approx. 224000 | Approx. 102000 Approx. 96000 | Approx. 30000 Internal GPU unit KV-5500: 320 mA or less, KV-5000: 320 mA or less,
labels stored |, . Approx. 285000 | Approx. 131000 |  Approx. 137000 | Approx. 44000 Consn K300 520 mA orless
SR [ Labe rOX. 1OX. TOX. TOX. consump
in main unit porex fperox pprex | foerex Extension KV-EB1S: 15 mA of less, KV-EBTR: 25 mA o less
E:\)I?Cr:m memory Flash ROMNCSQV?)T;;MSI;MOOOO times | Flash ROM can be written 100000 times KV-7500: Approx. 270 g, KV-7300: Approx. 270,
Beouar EHle Back i ‘ 5 CPU unit Bus connection unit: Approx. 130 g, KV-B1 (battery): Approx. 10 g,
hold function acKup con e”:{ zzsoté)approx‘ S | 5 years (operating ambient temperature KV-5500: Approx. 320 g, KV-5000: Approx. 320 g,
Calendar timer (Approx. 5 years with KV-B1 (batiery) of 25°C in the power failure hold mode) Weight KV-3000: Approx. 300 g
(at 25°C)) End unit Approx. 30 g
Self-diagnosis function CPU error, RAM error, other Start unit Start unit for KV-5500/5000/3000: Approx. 20 g
* In the case of CPU function version 2.2 or earlier, the total of R is 16000 relays Extension | CEB1R:
unit KV-EB1S: Approx. 90 g, KV-EB1R: Approx. 115 ¢

1 Performance specifications - AC power unit (for KV-8000, KV-7000 Series)

Model KV-PU1 1 Performance specifications - AC power unit (for KV-5000/3000, KV-EB1)
Input supply voltage 100 to 240 VAC (-15%/+10%) (50/60 Hz) Model KV-u7

Output voltag‘e 24V £10% - - Input supply voltage | 100 to 240 VAC +10% (50/60 Hz)

Qutput capacity 1.8 A (total power supply to various units and extra power supply) Output voltage 24VDC +10%

Internal power consumption 0.96 A or less

Momentary stop time 20 ms or less (depending on rated I/0 conditions) Output capacity 1.8 A (total power supply to various units and extra power supply)

Starting time Max. 3 sec. or less e e
Output mode Relay (NC contact) consumption 135 VA or less
i g?ltltergsli(;?:nce ég Yn?lcoro\e?s/: Momentary stop time |10 ms or less
‘g \OFF T ON 110 ms or less Stalning time 2 sec. or less
2 Response time |ON to OFF |5 ms o less Heignt oo 1909
Relay life Electrical: 100000 times or more (20 times/min.) Mechanical: 20 million times or more
Relay replacement Impossible
Weight Approx. 300 g

1 Performance specifications - Error output unit

1 Performance specifications

- Bluetooth unit

Model KV-DR1 Model KV-BT1
Output mode Relay (NC contact) Bluetooth® version Bluetooth® Ver. 2.0 + EDR
Rated load 24VDC,05A Frequency band 2402 MHz to 2480 MHz
ON resistance 50 mQ or less Output class Class 2-compatible
Response \ OFFto ON |10 ms or less Transmission method FH-SS (Frequency hopping spread spectrum)
time [ON to OFF |5 ms o less Used profile SPP
Electrical: 100000 cycles or more Communication distance 10 m * Varies depending on the environment.
Relay life (20 cycles/minute) Japan: * Device with built-in wireless module with construction certification.
Mechanical: 20 million cycles or America: * Device with FCC Part 15C-compliant built-in wireless module. FCC ID: RYYEYXFDC
more Canada: * Device with RSS-210-compliant built-in wireless module. IC ID: 4389A-EYXFDC
Relay replacement Impossible Product definition by radio laws in| EU Member States (RE directive)
Internal current 5VDC, 30 mA or less (supplied each country™! China (SRRC wireless certification)
consumption from the GPU unit) Taiwan (NCC wireless certification)
Weight Approx. 90 g Singapore (IMDA wireless certification)

Thailand (NTC radio regulation)

Supported CPU unit

KV-5500, KV-5000 (Ver. 1.1 or later), KV-3000 (Ver. 2 or later)

*1 Use KV-BT1 only in countries that support the Radio Act. If used in any other country, be sure to use according to the laws and ordinances regarding radio waves of that country.
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High-speed 1/O unit

Connector, 32-point input + 32-point transistor (sink) output

KV-SIR32XT S=-Unit

Basic | Input response speed: 2 ps Unit interrupt supported . .
Output response speed: 1 us in all points (AT ST
Buffering Input capture PWM output: 8 points

All-point overcurrent

24 V/5V input switching protection output

LED display illumination

Hardware

Input unit

16-point screw
terminal block

KV-B16XC

32-point
connector

KV-C32XC

64-point
connector

KV-C64XC

OQutput unit

16-point screw
terminal block
relay output

8-point screw
terminal block
relay output

16-point screw
terminal block
transistor (sink)

16-point screw
terminal block
transistor

(independent output with (source) output
KV-B16RC common point) overcurrent
protection

KV-B8RC KV-B16TD

_ 32-point 32-point 64-point
connector connector connector
transistor (sink) transistor transistor (sink)
output W|th (source) output with
overcurrent output overcurrent
protection KV- C32TCP protection
KV-C32TD KV-C64TD

1/0O unit

= Connector Connector
16-point input + 32-point input +
16-point transistor 32-point transistor
(sink) output (sink) output
KV-C16XTD KV-C32XTD

KV-B16TCP

64-point
connector
transistor
(source) output

KV-C64TCP

y Screw terminal block
8-point input +
8-point transistor
(sink) output
KV-B8XTD
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1 Specifications - Input

Model KV-B16XC KV-C32XC [ KV-C64XC
External connection method Removable terminal block Connector (MIL standard)*!
Number of inputs 16 points 32 points 64 points
Input mode 24 VDC mode 5VDC mode 24 VDC mode ‘ 5VDC mode ‘ 24 VDC mode*
Maximum input voltage 26.4VDC
Rated input voltage 24VDC, 5.3 mA 5VDC, 1 mA 24VDC, 5.3 mA 5VDC, 1 mA 24VDC, 4.1 mA
Minimum ON voltage 19V 35V 19V 35V 19V
Maximum OFF current 1.5mA - 1.5mA - 1.5mA
Maximum OFF voltage - 15V - 15V -
Common method 16 points/1 common (2 terminals)*? 32 points/1 common (2 terminals)*? 32 points/1 common (2 terminals) x 2**
Input time constant OFF to ON ON to OFF
setting Typ. Max. Typ. Max.
Input time constant 258 25 §is 65 ps 75ps 120 s
(four-level switching) 300 ps*® 275 s 365 s 275 i 420 ps
1ms 1ms 1.2ms 1ms 12ms
10 ms 10 ms 12ms 10 ms 12.ms
Input impedance 4.3kQ 56 kQ
Internal current consumption 15mA or less 25 mA or less
Weight Approx. 120 g Approx. 110 g Approx. 140 g
*1 Connectors for connector-type 1/0 units are not included XC Series Terminal Block Conversion Unit is available
*2 Even though KV-B16XC and KV-C32XC have two common points, they are the same internally.
*3 Although KV-C64XC has four common points, the H side (2 points) are the same, and the L side (2 points) are the same as internal points.
*4 All terminals are compatible with the 2-wire system (However, EV Series 2-wire system proximity sensors are not supported)
*5 Configurable only when KV-8000/7500/7300/5500/5000/3000 is connected. Cannot be selected when connected to KV-1000/700
1 Specifications - Output
Model KV-B16RC |  KV-BBRC |  KV-BI6TD |  KV-B16TCP KV-C32TD | KV-C32TCP__ |  KV-C64TD |  KV-CG4TCP
External connection method Removable terminal block Connector (MIL standard)*!
Number of outputs 16 points \ 8 points 16 points 32 points 64 points
Common method 8 points/1 common ‘ Independent 16 points/1 common (2 terminals)*? 32 points/1 common (2 terminals)*? 64 points/1 common (4 terminals)*®
MOSFET (sink) MOSFET (sink) MOSFET (sink)
Output mode Relay (with overcurrent Transistor (source) (with overcurrent Transistor (source) (with overcurrent Transistor (source)
protection function) protection function) protection function)
Rated load zfggvlgffgnyn?gn’) ‘ 250VAC/30VDC, 24| 30VDC, 03 A 30VDC, 024 30VDC, 024
Leakage current at OFF 100 pA or less
Residual voltage at ON ) 0.5V or less
ON resistance 50 mQ or less -
Operation time OFF to ON 10 ms o less 100 ps or less 10 ps or less 100 ps or less 10 ps or less 150 ps or less 50 s or less
ON to OFF 300 ps or less 200 ps or less 300 ps or less 200 s or less 300 ps or less 200 ps or less
Internal current consumption 120 mA or less \ 65 mA or less 45 mA or less 30 mA or less 65 mA or less 55 mA or less 120 mA or less 100 mA or less
Weight Approx. 190 g \ Approx. 160 g Approx. 130 g Approx. 100 g Approx. 140 g

*1 Connectors for connector-type I/0 units are not included XC Series Terminal Block Conversion Unit is available.
*2 Although KV-B16TD, KV-C32TD, KV-B16TCP, and KV-C32TCP have two points, they are the same internally.
*3 Although KV-C64TD and KV-C64TCP have four points, they are the same internally.

1 Specifications - 1/0

Model KV-SIR32XT (32 points + 32 points) KV-B8XTD (8 + 8 points) KV-C16XTD (16 + 16 points) { KV-C32XTD (32 points + 32 Points)
External connection method Connector (MIL specification)*' Removable terminal block Connector (MIL standard)*!
Number of inputs 32 points 8 points 16 points 32 points
Input mode 24VDC mode 5 VDC mode” (with ovenvoltage | o yie moge | 5VDGmode | 24VDGmode | 5VDC mode 24VDC mode™
protection function*?)
Maximum input voltage 28.8VDC 6.0VDC 26.4VDC
Rated input voltage 24VDC, 5.1 mA 5VDC, 8.8 mA 24VDC,53mA | 5VDC,1mA | 24VDC,53mA | 5VDC,1mA 24VDC, 4.1 mA
ot Minimum ON voltage 19V 35V 19V 35V 19V 35V 19V
Maximum OFF current 1.5mA - 1.5mA - 1.5mA - 1.5mA
Maximum OFF voltage - 15V - 15V - 15V -
Common method 16 points/1 common (2 terminals)*® 8 points/1 common (1 terminal) 16 points/1 common (1 terminal) | 32 points/1 common (2 terminals)*®
Input time constant 1 ps/10 ps/20 ps/100 ps/500 ps/1 ms/5 ms/10 ms/50 ms 25 ps/300 ps*7/1 ms/10 ms
Input impedance 1.4k [ 350 0 43kQ [ 5.6 kQ
Number of outputs 32 points 8 points \ 16 points \ 32 points
Qutput mode MOSFET (sink) (with overcurrent protection function)*® MOSFET (sink) (with overcurrent protection function)
Rated load 30VDC, 0.2 A (1.6 A/1 common) 30VDC, 0.3A 30VDC, 0.2 A
Output Leakage current at OFF 100 pA or less 100 pA or less
Residual voltage at ON 0.5VDC or less 0.5VDC or less
Common method 16 points/1 common (2 terminals)*® 8 points/1 common (1 terminal) ‘ 16 points/1 common (1 terminal) ‘ 32 points/1 common (2 terminals)*®
Operation \ OFF to ON 1 ps or less: (Load: 5 mA to 200 mA) 100 ps or less 150 ps or less
time \ ON to OFF 5 ps or less: (Load: 5 mA to 200 mA) 300 ps or less
Internal current consumption 130 mA or less 30 mA or less \ 40 mA or less \ 65 mA or less
Weight Approx. 190 g Approx. 130 g \ Approx. 110 g \ Approx. 130 g

*1 Connectors for connector-type 1/0 units are not included XC Series Terminal Block Conversion Unit is available

*25VDC mode can only be used with IN100 to IN115.
*3 If an overvoltage is detected, all inputs (IN100 to IN115) in the shared commons will be turned OFF until the power is cycled or until PRG is switched to RUN.
*4 Al terminals are compatible with the 2-wire system (However, EV Series 2-wire system proximity sensors are not supported).
*5 The four input and output COMs (input COMO and COM1, and output COM2 and COM3) are independent. For each COM, those with two terminals are short-circuited internally.
*6 Although there are two input COMs and two output COMs, these COM pairs are the same internally. The input COM and output COM terminals are independent.
*7 Configurable only when KV-8000/7500/7300/5500/5000/3000 is connected. Cannot be selected when connected to KV-1000/700.
*8 If an overcurrent is detected at even one point, protection operation (output OFF) will be enforced for all of the outputs in the shared commons (COM2: 0UT200 to 215, COM3: OUT300 to 315) and automatic recovery will be repeated until the

cause is eliminated.
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Analogue/Temperature

High-speed analogue input unit

High-speed analogue output unit

European terminal block with 4 input channels

KV-SADO4 S-Unit

Conversion speed: N
10 ps Resolution: 1/20000

Overall accuracy: L
£0.1%*! Unit interrupt

Inter-unit

synchronisation (=i

4 ch Voltage/Current

*1 At 25°C +5°C

European terminal block with 4 output channels

KV-SDAO4 S-Unit

Conversion speed:  p.o i tion: 1/20000

synchronisation

10 pus
| Overall accuracy: o
-8 £0.1%*1 Unit interrupt
o | Inter-unit 4ch

3

Voltage/Current
*1 At 25°C +5°C

A/D conversion unit

D/A conversion unit, A/D and D/A conversion unit

— Screw terminal block with 4 input channels

KV-AD40V

Conversion speed:

25 s Resolution: 1/20000

Overall accuracy*'

20.1% e

Volta urrent
ge/C *1 At 25°C +5°C

Screw terminal block with 4 input channels

KV-AD40

Conversion speed:

80 ps Resolution: 1/4000

Overall accuracy*':

+0.2% el

Vol rren
oltage/Current *1 At 25°C +5°C

Screw terminal block with 4 input channels

KV-AD40G

Conversion speed: .o ution: 1/30000

80 us
Overazoagg‘l,lﬁ:'acy*‘: Buffering input
4 ch Voltage/Current

*1 At 25°C +5°C

Screw terminal block with 4 output channels

KV-DA40V

Conversion speed:

25 pis Resolution: 1/20000

Overall accuracy*'

£0.1% Oek

Volta urrent
ge/C 1 AL25°C £5°C

Screw terminal block with 4 output channels

KV-DA40

Conversion speed:
80 ps

Overall accuracy*':
+0.2%

Resolution: 1/4000
4ch
Voltage/Current

*1 At 25°C +5°C

Screw terminal block with 2 input + 2 output channels

KV-AM40V

Conversion speed: L
80 ps Resolution: 1/8000
Overall accuracy*': Input: 2 ch,
+0.2% Output: 2 ch

Voltage/Current

*1 At 25°C +£5°C

Temperature control unit

Temperature/Analogue multi-input unit

Screw terminal block with 4 input channels

KV-TF40

Conversion speed: Indicated accuracy:
125 ms +0.3%*!
Insulated between Heating/cooling
channels control
Thermocouples/
4 ch Platinum temperature

measurement resistance

*1 At 25°C +5°C

Screw terminal block with 4 input channels

KV-TP40

Conversion speed:

50 ms/4 ch Resolution: 1/20000

Overall accuracy*': Insulated between
+0.2% channels
Thermocouples/Platinum

4 ch temperature measurement
resistance/Voltage/Current

*1 At 25°C +£5°C



Analogue/Temperature

1 Specifications - A/D conversion unit and D/A conversion unit

Model Analogue input Analogue output
KV-SAD04 [ KV-AD40V [ KV-AD40 KV-SDA04 [ KV-DA40V [ KV-DA40
Analogue 1/0 point Input: 4 points (differential input] Output: 4 points
Input voltage: .
-10to +10'V (0.5 mV 1/40000) \_q%uttovﬂt[a)gve,(o 5 mV 1/40000) Input voltage: Output voltage: Output voltage Output voltage:
510 +5 V (0.25 mV 1/40000) 51045V (0 95 mv 1/40000) -10to+10V (2.5 mV 1/8000) |-10to +10 V (0.5 mV 1/40000) |-10to+10V (0.5 mV 1/40000) |-10to+10V (2.5mV 1/8000)
0to 10V (0.5 mV 1/20000) 01010V (0 5y 1/20000) 0to 10V (2.5mV 1/4000)  |0to 10V (0.5mV 1/20000) 0to 10V (0.5 mV 1/20000) 0to 10V (2.5 mV 1/4000)
Analogue /0 range 0to 30V (1.5mV 1/20000) 0105V (0 95 mv 1/20000) 0to5V(1.25mV 1/4000)  |0to 5V (0.25 mV 1/20000) 0to 5V (0.25 mV 1/20000) 0to 5V (1.25 mV 1/4000)
(resolution) 0to 5V (0.25mV 1/20000) Tto5V (0'25 mv 1/16000) 1105V (1.25mV 1/3200)  |1to5V (0.25mV 1/16000) 1105V (0.25 mV 1/16000) 1to5V (1.25 mV 1/3200)
1105V (0.25 mV 1/16000) Inout currént Input current: Output current: QOutput current: Output current:
Input current 0?0 20 mA (1‘ A1/20000) 0to 20 mA (5 pA 1/4000) 0to 20 mA (1 pA 1/20000) 0to 20 mA (1 pA 1/20000) 0to 20 mA (5 pA 1/4000)
0t0 20 mA (1 pA 1/20000) 41020mA (1 ﬁA 1/16000) 41020 mA (5 pA 1/3200) 41020 mA (1 pA 1/16000) 41020 mA (1 pA 1/16000) 41020 mA (5 pA 1/3200)
41020 mA (1 pA 1/16000)
Input impedance Voltage: 1 MQ, Current: 250 Q | Voltage: 5 MQ, Current: 250 Q | Voltage: 1 MQ, Current: 250 Q -
Conversion speed 10 ps/ch 25 ps/ch*! 80 ps/ch 10 ps/ch 25 ps/ch 80 ps/ch
on o L Voltage: 0.1% of F.S.*? Voltage: +0.2% of F.S. . Voltage: +0.1% of F.S. Voltage: £0.2% of F.S.
Conversion BT #0.1% (=20 digit) Current: +0.1% of F.S. Current: +0.2% of F.S. +0.1% (=20 digil) Current: +0.2% of ES Current: +0.2% of F.S.
precision |0 to L Voltage: +0.2% of F.S.* Voltage: +0.2% of F.S. . Voltage: +0.3% of F.S. Voltage: +0.4% of F.S.
50°*¢ #0.2% (+40 digi) Current: +0.2% of ES. Current: :0.2% of ES. +0.2% (40 digi) Current: +0.3% of ES. Current; +0.4% of ES.
Insulation mode Between unit and CPU: Photocoupler and transformer insulation, Between channels: Non-insulation
L'gs;ﬂirl]gﬁg:m 80 mA or less 140 mA or less 110 mA or less 170 mA or less 170 mA or less 230 mA or less
Absolute max. input: Voltage: . . . Min. load resistance: Voltage: 1kQ | Min. load resistance: Voltage: 1 kQ | Min. load resistance: Voltage: 1 kQ
Ui -15V/+35V, Current: 30 mA Absolute max. input: Voltage: 15V, Current: 30 mA Max. load resistance: Current: 500 | Max. load resistance: Current: 500 Q| Max. load resistance Current: 400 Q
Weight Approx. 130 g Approx. 150 g Approx. 140 g Approx. 150 g

*1 When temperature drift correction is used, temperature drift correction time of 25 ps is added regardless of the number of channels used. *2 This is a specification for using temperature drift correction. When temperature drift correction is not used,
the conversion precision is as follows: Voltage: +0.5% of F.S., Current: +0.6% of FS. *3 This is a specification for using temperature drift correction. When temperature drift correction is not used, the conversion precision is as follows: Voltage: +0.7%
of S., Current: £0.7% of F.S. *4 0to 55°C for KV-SAD04/KV-SDA04.

1 Specifications - High-precision A/D conversion unit 1 Specifications - A/D and D/A conversion unit

Model KV-AD40G Model KV-AM40V

Analogue input point 4 points (differential input) Analogue input points/output | Input: 2 points (differential input)

Voltage: -10 to 10 V (0.33 mV 1/60000) points Output: 2 points

Analogue input range 0to 10V (0.33mV 1/30000) | Current: 0 to 20 mA (0.67 pA 1/30000) Voltage: -10to +10 V (1.25 mV 1/16000), -5 to +5 VV*2 (0.625 mV

(resolution) 0to 5V (0.17 mV 1/30000) 41020 mA (0.67 pA 1/24000) - inout T 1/16000),
1105V (0.17 mV 1/24000) ra’:]"ggg(fees'gmoﬁ‘)”ge Uiy 0t0 10V (1.25 mV 1/8000), 0to 5 V (0.625 mV 1/8000),

Input resistance Voltage: 5 MQ, Current: 250 Q 1105V (0.625 mV 1/6400)

sulat p Between unit and CPU: Photocoupler insulation, Current: 0 to 20 mA (2.5 pA 1/8000), 4 to 20 mA (2.5 pA 1/6400)

nsulation mode Between CH_A (0 and 1) and CH_B (0 and 1): Photocoupler insulation* Conversion speed 80 psfch™ **

80 pis/2 ch, 160 ps/4 ch
(the quickest 50 ps/2 ch, 100 ps/4 ch when data buffering function is used
Voltage: +0.05% of F.S. (at 25°C) Current: +0.05% of F.S. (at 25°C)

Between unit and CPU: Photocoupler insulation

Conversion speed i
b Between channels: Non-isolated

Insulation mode

amerl peaEE +0.1% of ES. (at 010 50°C) 40.1% of ES. (at 010 50°C) 'C”p”t [ESHEED Vg";,ga fFMSQ‘ C;"fgt 2520 TS anaro
Absolute maximum input Voltage: 15 V, Current: 30 mA Onversionprecsion +0.2% of 5. {at 2570 +5°C),  0.4% of FS. (at 0 t0 50°C)

Number of input points: 1, Input signal: NPN open collector, no-voltage contact signal MIMUIoAlies Stance Voltage: 1 k0
Eeiemalitiogeripit Minimum ON voltage: 1V, Maximum OFF current: 0.1 mA Maximum Ioaq resis.tance Current: 600 0
Data buffering function | 2@ buffering period: 50 ps to 3's, bufering data quantily: max. 10000 wordsfch, Absolute maximum input i Voltage: £15 V; Current: 30 mA

9 Synchronism: CH_AQ - CH_B0 and CH_A1 - CH_B1 have data synchronism Internal current consumption | 140 mA or less -

Scaling, average processing (specification of the number of times, time specification, ~ Weight Approx. 150 g ‘3" >

Special function moving average, primary delay filter), data offset, zero shift, zero clip, peak/valley  «q yyhen temperature drift correction is used, temperature drift correction time is added regardless of the number of B %
value locking, comparator, wire breaking detection, data buffering, external trigger channels used. 3Q

Internal current consumption 220 mA or less *2 Analogue output is not available for the range of -5 to +5 V. % @
Weight Approx. 190 g *3 A/D conversion and D/A conversion are processed independently.

*Not insulated between CH_AQ and CH_AT or between CH_BO and CH_B1 *4+0.2% of F.S. (at 0 to 50°C) when temperature drift correction for A/D conversion is used.

1 Specifications - Temperature/Analogue multi-input unit 1 Specifications - Temperature control unit
Model KV-TP40 Model KV-TF40
Number of temp input points 4ch Number of temp € input points| 4ch
It Thermocoupler P:ﬁggsﬂlger?gzlr;tgrre Voltage and current Input*! ) ]hirrgo;ogp\'\elrs Platinum temperature measuring resistor
Temperature sensor types e onne JPt100, Pt100
Voltage: -10to +10V W5Re/W26Re
(0.5 mV 1/40000) Indicated accuracy +0.3% of F.S. +1 digit (at 25°C), +0.7% of F.S. +1 digit (at 0 to 50°C)
0Vto 10V Cold junction correction 100
(05mV1/200000  precision :
K:-2700101372.0°C -5Vio+5 Y Sampling cycle 125 ms/ch (500 ms/4 ch)
‘Jj -2100t0 1200'9 g (0.5 mV 1/20000) Control period 10 100 seconds
T.-270.0 to 400.0°C 0Vto5V - - -
E--270.0 to 1000.0°C (0.5 mV 1/10000) B e PID control (with auto-tuning and 3 mode stabiliser function installed), Heat/cool PID
N:-270.0 to 1300'_00(3 PH00: -200.0 to 850.0°C V105V P control (with auto-tuning and 3 mode stabiliser function installed), ON/OFF control
i T R: -50.0t0 1768.0°C | JPt100: -200.0 to 600.0°C (05mv1/soo0) ~ Tuning mode PID auto-tuning mode
S:-50.0 to 1768.0°C -100mVto+100mv  Control output Transistor (sink)
B: 0.0 to 1820.0°C (5 uV 1/40000) Alarm output*2 Transistor (sink)
\évgigzz\% 5.0°C ?Smx 110/;880%\/ Absolute value upper limit, absolute value lower limit, deviation upper limit,
. Current: 0 #At 20 mA Alarm mode*? deviation lower limit, deviation upper limit unexcited, deviation lower limit
urre '(2 A 1310000) unexcited, deviation upper and lower limits, within upper and lower limit deviation,
4 rﬁA 1020 mA absolute value upper limit unexcited, absolute value lower limit unexcited
(2 uA 1/8000) Output rated load 30 VDC, 100 mA or less
Indicated accuracy 0.2% of FS. (at 25°C £5°C), £0.4% of FS. (at 0 {0 50°C) Leak current at output OFF 100 pA or less
Cold junction correction Residual voltage at output ON 1.5 Vorless

+1°C (during thermocouple input)

precision Current sensor (CT) input** 4ch
Input resistance Voltage: 1 MQ, Current: 250 Q Current measurement precision Larger of +5% of an input value and +2 A of an input value
Absolute maximum input Current: +15 V, Voltage: +30 mA T G Between inputs and outputs: Photocoupler and transformer insulation,

Conversion speed 50 ms/4 ch Between input channels: Photocoupler and transformer insulation

Insulation mode Between an input terminal and CPU: Photocoupler and transformer insulation,  Memory element EEPROM rewritable one million times
Between channels: Photocoupler and transformer insulation Bl e Heater wire breaking alarm, control loop wire breaking alarm, measured value

External cold junction correction, wire-breaking detection function, scaling bias, output limit, slope setup, manual reset, output control when an error occurs

Other functions function, average processing function (time average, average of the number of  “|nternal current consumption 210 mA or less
times, moving average, primary delay filter), special data offset function, alarm 5
) } ) Weight Approx. 270 g
function, rate of change calculation, rate of change alarm function

Internal current consumption 90 mA or less *1 Can be set for each channel. *2 Because the alarm output is used as cooling control output when heat/cool control is
Weight Approx. 190 g used, the alarm output cannot be used as an alarm output function. *3 Standby operation ON/OFF can be selected in each

alarm mode. *4 Use a KEYENCE sensor (OP-6694). (Sold separately.)
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Positioning/Motion

Positioning/Motion unit with simplified wiring

4-axis MECHATROLINK-III

KV-XHO4ML X-Unit  FJMECHATROLINK

Basic . Control period: ~ Transmission s Inter-unit
Sares 500 ps/4 axes  speed: 100 Mbps Uil i synchronisation
Positioning Speed Torque Synchronisation
M Straight-line Arc Helical

I 16-axis MECHATROLINK-III

KV-XH16 ML X-Unit  FJMECHATROLINK

Basic . Control period: ~ Transmission o Inter-unit
B 125 ps/5 axes  speed: 100 Mbps Wit i B synchronisation
m Positioning Speed Torque Synchronisation

Straight-line Arc Helical

I 16-axis MECHATROLINK-II

KV-ML16V .l.l MECHATROLINK
B N Control period: ~ Transmission
perfo?ragnce g HEoes 1000 ps/4 axes  speed: 10 Mbps

Positioning Speed Torque Synchronisation Fine 'I\)n:lglé:’!
~ | Straight-line Arc Helical
Y * KV-MX1 is needed

Pulse train positioning/motion unit

2-axis differential line driver output 4-axis differential line driver output

KV-MC20V KV-MC40V

Basic 2 axes/ Control period:  Output frequency:
performance ~ 4 axes 1000 ps 4 MHz
L L n Manual
Positioning  Synchronisation Fine pulser*!

Interpolation > | | Straight-line Arc Helical*? "1 KV-MX1 is needed
*2 KV-MC40V only

KV-MC20V KV-MC40V

Function extension unit

High-speed counter function, 12-point universal input + 12-point universal output

KV-MX1

Basic | High-speed SD memory
performance - counter card

Incremental type :4 points, 6.4 MHz response frequency
Absolute type :2 points, 20 kHz response frequency
Common input/output :12 points/12 points
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1 Specifications - Positioning/Motion unit (KV-XH16ML/KV-XH04ML)

1 Specifications - Positioning/Motion unit (KV-ML16V/KV-MC40V/KV-MC20V)

Model KV-XH16ML KV-XH04ML Model KV-ML16V KV-MC40V KV-MC20V
No. of control axes 16 axes (total including virtual axes) 4 axes (total including virtual axes) No. of control axes 16 axes (total including virtual axes) | 4 axes + 1 axis (virtual axis) 2 axes
i 9 Relay: 2112 points (132 ch), Relay: 576 points (36 ch),
Ehigiicerice Data memory: 4 words Data memory: 4 words [16 axes in use]
Refresh Automatic refresh, direct refresh, inter-unit isation refresh gellay 2688 pozwr;lzs (16§ Chr:  speed
Output format MECHATROLINK-II ala memory: 222 words (high speed)
- 1242 words (simple)
Position control (8 axes in use] Rolay. Relay.
Torque control - X Relay: 1644 points (104 ch) 1280 points (80 ch) 896 points (56 ch)
Built-in device Data memory: Data memory:
Control mode Speed control Data memory: 222 words (high speed) | gy o (high speed) |54 words (high speed)
ML-III command 762 words (simple) 582 words (simple) 402 words (simple)
1/0 control [4 axes in use]
Relay: 1152 points (72 ch)
Control period 62.5 s or more 500 pis or more Data memory: 222 words (high speed)
(For SV2 Series: 125 s or more) 522 words (simple)
Starting time 125 s 500 ps
Axis control function execution Ladder program, unit program Ladder program, unit program (flow) Differential line driver output
method (flow, C language) program, unit prog Output format MECHATROLINK-II (switchable among 1-pulse method,

Unit program capacity 3 MB (Max. number of blocks: Approx. 20000)

2-pulse method, and A/B-phase method)

Maximum number of

output pulse

- 4 Mpps

256 y
flows Control mode PUS“:OH‘ E&Trﬁ“ Turquegul‘wléuh Sper Position control
Flow Number of Unlimited control, ML-Il command, I/0 controf
i us activities 0.5ms (upto 2 axes), 1.0 ms (up to 4 axes),
Internal data memory 524288 words Control period 1.5ms (up to 6 axes), 2.0 ms (up to 8 axes), 1.0ms
Position unit mm, deg (angle), PLS (pulse count), decimal place 0 to 9, unit conversion function available 2.5ms (up to 12 axes), 3.0 ms (up to 16 axes)
Cumulative address -2147483648 to +2147483647 specification units - Input: Photocoupler input, Output: Open collector output (30 VDC 50 mA)
Positioning mode Absolute value/relative value ieriace MECHATROLINK-II port ‘ - ‘ -
Position setting range -2147483648 1o +2147483647 specification units Input time constant Each input is set in 11 stages for each block
Interpolation Linear interpolation (up to 16 axes), arc i helical i Axis control function execution method Ladder program, motion flow
SO 2147483648 10 +2147483647 specifcaion units Bl0drAMm(Cabac) 766168
address Maximum number
st of blocks Atotal of 256 blocks in all flows
Positioning Straight-line, SIN
curve Motion flow | Maximum number
SEnfTe] Acceleration/ %
! 01065535 ms Cliflows
time Number of Number of bl 9
M-code 110 65000, WITH/AFTER mode activities umber of connecable axes x
Sensor positioni External input-based switching control from speed to position Position unit mm, deg (angle), PLS (pulse count), decimal place 0 to 9, unit conversion function available

Number of points 100 points/axis (Trace control of 100 points or more using flows is also possible.)

Cumulative address

-2147483648 to +2147483647 instruction units

Special function Syn type follow-up control, absolute position follow-up control Positioning mode Absolute value/relative value
Input External reference, i coordinates, current c Position setting range 2147483648 to +2147483647 instruction units
Input filter Reverse rotation protection function Interpolation Linear interpolation (up to 16 axes), arc i helical i
Clutch Select from direct, slide, and follow-up Single operation i .
control Cam Resolution: 2048 to 32768, Data points: 4 to 64 (changes according to the resolution) address 2147483648 t0+2147483647 instruction units
Correc.tlon guing Correction via auxiliary input, phase correction, and lead angle correction Acceleration/ Straight-line, SIN, Bezier
operation curve T
Data set type, Dog type (push), Dog type (“With Z phase” or “Without Z phase” can be Acceleration/ 010 65535 ms
@it et | @t it et selected), Dog type inching (“With Z phase” or “Without Z phase” can be selected), time
0 o immediate Z phase, origin sensor and Z phase, limit switch rising edge, origin sensor P Independent: 500 to 600 s
midpoint/rising edge control i
p g edg Independentfinterpolation Imerpo\alt\qn (linear 2 axes): 600 to 700 ps
JOG/inching JOG (high speed/low speed), inching (specifiable pulses) 210 3 control periods ‘”19”3‘0 ?“WI(":TC 2 ﬁx"’fs) ‘7300 o 8_00 bs
Teaching Current coordinate teaching Starting time (When the 1st axis is activated) Booqoeé%%zwso(no(mf ;‘g? Kvii:;ékov)
Memory data Point parameters (each axis), synchronisation parameters (each axis), cam data, unit program, (When the 1st axis is activated)
v servo parameters, settings can be read and written during RUN (with some restri Zero start: Input time constant +2 s
" Cache start: 1to 2 control periods N N "
Output display LINK, CONNECT, error status Direct cache start: Max. 8 us
i M 9 Diagnosis can be made through hardware errors, various parameter errors, error M-code 110 65000, WITH/AFTER mode
SIS numbers, and error messages Sensor positioning External input-based switching control from speed to position
Parameter setting Parameters can be set from KV STUDIO, ladder programs, and unit programs Number of points 800 poi
RO Coordinates: Nonvolatile memory backup (unlimited), Input Counter (KV-MX1 required), instruction coord\}ﬂales current coordinates (KV-ML16V only)
P Parameter settings: Flash ROM backup (20000 switches) Clutch Select from direct, slide, and follow-up
T ; KV-XHTGMIL: 400 1A o1 Tess. KV-XHOAML: 160 A or | Cam Resolution: 2048 to 32768, Data points: 4 to 64 (changes according to the resolution)
memaicurren _ VA ress, A% MA Oress control Contact output 16 points (including 8 external output points) x 2
Weight KV-XH16ML: Approx. 280 g, KV-XHO4ML: Approx. 190 g Correction during
Correction via auxiliary input, phase correction, and lead angle correction
operation
Fine data work area 8§ MB
Built-in ROM capacity 512 kB

1 Specifications - MECHATROLINK-III (KV-XH16ML/KV-XH04ML)

Fine control | Number of settings

Built-in ROM: 100, SD memory card: 1000

[¢] ication standard MECHATROLINK-IIl i
W s Gif TS Built-in ROM: 512 kB, SD memory card: 8 MB (KV-MX1 is required)
speed 100 Mbps setting
Number of ports KV-XH16ML: 2, KV-XHO4ML: 1 Origin return Origin return Origin sensor edge/midpoint, push origin return, Dog type (“With Z phase” or
Max. distance between stations | 100 m* o method “Without Z phase” can be selected), data set type, no limit switch™

Min. distance between stations |0.2m

Transmission media/cable Category 5e-compliant, STP cross cable

KV-XH16ML: Max. 16

Control period: 62.5 s (up to 2 stations), 125 ps (up to 5 stations),
250 pis (up to 10 stations), 500 pis (up to 16 stations)

KV-XHO4ML: Max. 4

Control period: 500 ps (up to 4 stations)

Number of connected stations

48 bytes (standard servo profile),

48 bytes (standard stepper motor drive profile),
64 bytes (standard inverter drive profile),
16/32/48/64 bytes (standard 1/0 profile)

Number of transmitted bytes

* For instances with 30 m or more, use ferrite cores (OP-84409) with 2 turn-winding.

1 Specifications - MECHATROLINK-II (KV-ML16V)

Speed control| Speed instruction range

1000000 to 1000000 (x 0.01 min-") - ‘ -

Torque control | Torque instruction range

[
-80000 t0 80000 (x 0.01%) | - |

Inching (Number of pulses can be specified), JOG (high speed/low speed)

JOG/inching

Teaching Current coordinate teaching and teaching from the counter current value are supported
Point parameters 800 points (each axis), synchronisation parameters (each axis), fine

Memory data setting (built-in ROM: 512 kB, expandable with SD card), cam data, motion flow setting,

etc. can be read and written during RUN (with some restrictions)

High-speed counter

When KV-MX1 is connected: INC 4 ch/ABS Grey, residual Grey, binary
2 ch (switched, based on settings) Max. 6.4 MHz (2-phase, 4 i i

5V power output

5V +5%, Max. 100 mA (total value)

Output display

Error status/MECHATROLINK-II

communication stalus Error status/Pulse output status

Self-diagnosis function

Diagnosis can be made through hardware errors, various parameter errors, error numbers,
and error messages

Parameter setting

Parameters can be set from KV-HPD1, “KV STUDIO,” and ladder programs

Data backup

Coordinates, error/warning log backup, parameter settings backup via flash ROM,
100000 times switching

Ci ication standard MECHATROLINK-II : Main unit: 200 mA or less, Main unit: 180 mA or less, | Main unit: 120 mA or less,
speed 10 Mbps TR T GBI External 1/0: 120 mA or less External 1/0: 130 mA or less | External 1/0: 80 mA or less
Number of ports Supports 1 port end only Weight Approx. 220 g Approx. 225 g Approx. 1709

Max. ission distance 15 slave units or less: 50 m, 16 slave units: 30 m, Can be extended with repeater

Min. distance between stations | 0.5 m
issil i Special 2-core shield twisted-pair dedicated cable

Max. 16 slave units

32-byte mode: 0.5 ms (up to 2 axes), 1.0 ms (up to 4 axes), 1.5 ms (up to 6 axes),
2.0 ms (up to 8 axes), 2.5 ms (up to 12 axes), 3.0 ms (up to 16 axes)

17-byte mode not supported

Number of connected stations

* Only available for KV-MC20V/MC40V

1 Specifications - Function extension unit

Model

KV-MX1

Supported unit

KV-ML16V/KV-MC40V/KV-MC20V

number of units

One unit per positic unit, the right side only

Number of transmitted bytes | 32-byte mode

Input freq y

Max. 6.4 MHz (2-phase, 4

INC: 4 points, ABS: 2 points (set by KV STUDIO)

Number of counter points
Internal current i

Main unit: 30 mA or less, external I/0: 100 mA or less

Weight

Approx. 160 g

UoloOW
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Positioning/

high-speed counter

High-speed positioning unit

4-axis differential line driver/open collector output

KV-SHO4PL S-Unit

Basic > _ _ _ _
Contr0| mOde I> _ _
nierpolation _

High-speed counter unit

2-channel differential line driver/open collector input

KV-SSCO02 S=Unit

Basic >
performance
Contr()l mOde D _
_

* With 2-phase,
4-multiplication

Communication positioning unit High-speed counter unit

8 axes Modbus RTU 2 ch input

KV-LH20V KV-SC20V
*1 When a stepper motor of ORIENTAL MOTOR Co., * With 2-phase, 4-multiplication
Ltd. is used.

*2 Contact your sales representative regarding
connectable models.
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Positioning/high-speed counter

1 Specifications - High-speed positioning unit

Model KV-SH04PL
Qutput frequency 1Hz to 8 MHz
Differential line driver output/open collector output

Output format (switched per axis via hardware switch)

(1-pulse mode/2-pulse mode/2-phase 1-multiplication/2-phase 2-multiplication/2-phase 4-multiplication)
No. of control axes 4 axes
Control mode Standard mode High-speed mode
Control period 500 ps 62.5 s
Starting time 500 ps or more 8 pis or more (continuous instant starting: 1 pis)

Origin return/JOG, linear interpolation (2 to 4 axes),
position control (ABS/INC), speed control (+/- direction)

Speed change, target change, stop sensor, speed override, stop at specified angle, continuous
operation interrupt, forced next point, absolute position follow-up control, sync type follow-up control
Position unit mm, deg (angle), PLS (pulse count), decimal place 0 to 9, unit conversion function PLS (pulse count)

Basic operation Origin return/JOG, position control (ABS/INC), speed control (+/- direction)

Function Speed change, target change, stop sensor, continuous instant starting

Acceleration/deceleration curve

Straight-line, SIN Straight-line

Acceleration/deceleration rate

Acceleration/deceleration individual setting

Acceleration/deceleration time

010 65535 ms [ -

No. of positioning points

100 points/axis

Position instruction range

-2147483648 to 2147483647

M-code

0o 65000, WITH/AFTER mode

Origin return method

Dog type (“With Z phase” or “Without Z phase” can be selected by pushing the button), Dog type inching (“With Z phase” or “Without Z phase”)*,
origin sensor (edge/midpoint/Z-phase), limit switch edge, immediate Z-phase origin return, data set type

JOG/inching Inching (number of pulses can be specified)*, JOG
Teaching Current coordinate teaching
Positive (negative) direction limit switch, origin sensor, stop sensor, continuous instant starting, 1 point per axis for 4 points in total, 24 VDC input possible
Input Forced stop input, 1 point shared by whole axes, 24 VDC input possible
Z-phase input (+) (-), servo end, servo ready, drive alarm, 1 point per axis for 4 points in total, 5 VDC input possible
Pulse output (differential line driver): equivalent to AM26C31 (max. 20 mA),
Output Pulse output (open collector): rated load: 30 VDC, 0.1 A or less
Drive alarm reset, servo ON, deviation counter clear, rated load: 30 VDC, 0.1 A o less
Others Multi-axis simultaneous starting based on unit interrupt/inter-unit synchronisation

24 V power input (1/0)

24VDC (-15%/+20%)

5V power output

5VDC (+10%), 200 mA or less

Internal current consumption

200 mA or less, external I/0: 260 mA or less

Weight

Approx. 230 g

* High-speed mode cannot be set.

1 Specifications - High-speed counter unit

Model KV-SSC02 [ KV-SC20V
Input frequency Single phase 4 MHz (16 MHz during 2-phase, 4-multiplication) \ Single phase 1 MHz (4 MHz during 2-phase, 4-multiplication)
Counting range 32 bits
Number of channels 2¢ch
Input selection Extkemlal terminal (CHO, CH1),‘ 'mtgmal clock (0.05 s, 1 ps, 10 ps, 100 ps), other QH External terminal (CHO, CH1), i.me'mal clock (1 ps, 10 ps, 100 ps),
coincidence output, communication: EnDat2.2/22, BiSS (C-mode), YASKAWA serial other CH coincidence output
Input mode 1-pulse with/without direction, 2-pulse addition/subtraction operation, 2-phase 1-multiplication/2-multiplication/4-multiplication
Mode Counting operation mode © Up-down counting mode e Enable counting mode e Preset counting mode e Set timer counting mode e Enable accumulative counting mode
Counting mode Linear, ring
E(r)zqnl;g?%ypyerfa\{?olﬁ“rggde  Frequency counting mode  ® Revolution counter B mode (1-revolution time measurement) e Revolution counter A mode (pulse interval measurement)
Count input A-phase/B-phase/Z-phavse (pr‘eset),‘s points for eaph channel, 6 poin@s in ona\
5/12/24 VDC input possible, line driver input possible, photocoupler insulation
Input Enable (also used for input capture) inpu_t, 1 point for each _channg\, 2 points in total
Gor ol o 121024 VDQ input pos§|ble, photocouplef msy\anon
Input capture input, 2 points for each (4 points in total)
12 to 24 VDC input possible, photocoupler insulation
Output Comparator coincidence 2 points for each channel, 4 points in total, photocoupler insulation 2 points for each channel, 4 points in total, photocoupler insulation
output Rated load: 30 VDC, 0.2 A or less Rated load: 30 VDC 0.1 A or less
Input capture function

By external input (max. 4 points)
Buffering function Buffering period: 1 s or more ‘
Input filter function Input time constant switching (6 types of counting/9 types of control) ‘ Input time constant switching (4 types of counting/7 types of control)
Preset function Possible to select from preset (Z-phase) input and internal relay-based rising edgey/falling edge/level (only when an external input is used)
Supported encoder Absolute encoders that support EnDat2.2/22, BiSS (C-mode), and YASKAWA serial -
Serial encoder |COmmunication cycle EnDat2.2/22: 50 pis, BiSS (C-mode): 50 ps, YASKAWA serial: 62.5 s -
communication | Input Equivalent to a differential line receiver that meets the EIA RS485 standard -
function Output Equivalent to a differential line driver that meets the EIA RS485 standard -
Encoder 5 V power 5VDC (+5%), 300 mA or less -

Others Unit interrupt, inter-unit synchronisation -
Internal current consumption 190 mA or less 95 mA or less
Weight Approx. 130 g Approx. 120 g
1 Specifications - Communication positioning unit

Model KV-LH20V

Control mode Positioning (PTP: point to point) control (independent), Speed control*!

No. of control axes 110 8 axes

No. of positioning points 64 points/axis*?

Communication Communication standard |RS-485 (2 wires)

interface Communication protocol | Modbus RTU

Transmission Transmission speed 9600, 14400, 19200, 28800, 38400, 57600, 76800, 115200, 230400 bps

specifications Transmission distance Total extension: 1200 m max.*®

Internal current consumption 120 mA or less

Weight Approx. 110 g or less

*1 Only when a stepper motor from ORIENTAL MOTOR Co., Ltd. is used. *2 63 points/axis when ORIENTAL MOTOR's motor driver is used. *3 When the transmission speed is 230400 bps, the total extension is limited up to 500 m
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Communication/
Network

Ethernet Unit

100 Mbps x 1 port

KV-LE21V

1000 Mbps x 2 ports EtherNet/| P
KV-XLEO2 ;
CC-Link IE Bietd
dXCUNit  EthercAT #5558

Hardware I> -

Functions [>

*1 Slave *2 Intelligent device station
*3 Device

EtherNet/IP™ Unit FL-net Unit High-speed Multi-link Unit

100 Mbps x 1 port 100 Mbps x 1 port
KV-EP21V KV-FL20V
Ethen'et/IP

RS-485 x 1 port

KV-LM21V

- -
o -

Serial Communication Unit

RS-232C x 2 ports RS-422A/485 x 2 ports RS-232C x 1 port +
RS-232C/422A/485 x 1 port
KV-XL202 KV-XL402
KV-L21V

X-Unit

- - -
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1 Specifications - Ethernet unit (KV-XLE02)

Communication/Network

1 Selectable industrial Ethernet combinations

KV-XLE02 Port 1 q Do not use
Mode! T0BASET | 100BASETX | 1000BASET sl Et;‘g;’gfg'fm PROFINET*!|  CCLIK | EtnercaTe*2| (industria
Connection interface RJ-45 8-pole modular connector x 2 ports Port 2 Ethernet)
Transmission rate*' 10 Mbps 100 Mbps 1000 Mbps EtherNet/[P™ ” v 5 s v
scanner*! * * "
Category 3 or higher | Category 5 or higher Categﬁ%%ﬁ ngI;\gher EtherNet/IP™ " " v /6 5 v
Transmission media*2 UTP or STP (STPis | UTP or STP (STPis (double-shielded STP adapter™'
recommended recommended -
) ) is recommended) PROFINET*! v v x*4 v x*8 v
Max. cable length*3 100m 100m 100 m ! IR ; ; ;
! « . . " o v -
Max. number of connectable 4 9 1 e * ) * " )
hubs**
Refresh Automatic refresh, direct refresh, inter-unit synchronisation refresh EtherCAT®** xS X9 X9 X0 v X9
KV socket communication, PLC link, PROTOCOL STUDIO, Do not use " ”
Ethernet functions FTP server/client, e-mail sending/receiving, KV sensor network, (industrial Ethernet) v v v v x v

Modbus server*®, MC protocol/SLMP*?, etc.
EtherNet/IP™, PROFINET, EtherCAT®,*® CC-Link IE Field*®

Industrial networks*’

Ethernet function execution
methods

Ladder program, unit program (flow)

*1 EtherNet/IP™ and PROFINET can be used together with a general-purpose Ethernet network*s.
*2 When CC-Link IE Field or EtherCAT® is selected, a general-purpose Ethernet network*® cannot be used at the same time.
*3 A general-purpose Ethernet network refers to the general Ethernet functions of KV-XLEO2 such as FTP and socket

CC ication, which are available without using EtherNet/IP™, PROFINET, CC-Link IE Field, and EtherCAT® open

Unit program capacity
Max. number of

3 MB (Max. number of blocks: Approx. 20000)

flows 256
Number of

Flow simultaneous Unlimited
activities
Internal data
memory 524288 words

Transmission Cyclic communication: Tx + Rx, Tx only, Rx only.
method Event communication: Tx + Rx, Tx only, Rx only, Tx + Continuous Rx

Max. number of

connected devices| 16
Max. number of
communication 160/320*1°

commands

PROTOCOL | Max. number of

STUDIO i S Rx: 160/320°x 16 Tx: 160/320*"x 1

Max. number of
compared

received frames
Max. number of
block elements

16 per command

96 per frame

Transmission data| Standard: 1 to 2048 bytes per frame,

length Extended: 1to 16384 bytes per frame
Reception data Standard: 1 to 2048 bytes per frame,
length Extended: 1 to 16384 bytes per frame

Communication
patterns
Number of link
settings* ™!

Write, read, transfer

512 settings max.*"!

1440 words max. per setting (bit: 720 words, word: 720 words),
737280 words max. (total) (1440 words x 512 settings)

PLC link Data unit 1 word

Number of
connected models

Link data size

16 models max.*"!

Number of o
connected units 64 max.
Trigger types Cyclic/event (64 settings max. for event*'")

Update interval 110 65535 ms

*110 Mbps/100 Mbps/1000 Mbps MDI/MDI-X automatic switching function supported
*2 STP = Shielded twisted pair cable; UTP = Unshielded twisted pair cable
*3 The maximum cable length refers to the distance between the KV-XLEO2 and the Ethernet switch
*4 The maximum number of connection is not limited when an Ethernet switch is used.
*5 Modbus is a registered trademark or trademark of Schneider Electric.
*6 SLMP is a registered trademark or trademark of Mitsubishi Electric Corporation.
*7 Industrial network trademarks
« EtherNet/IP™ is a registered trademark or trademark of ODVA. e PROFINET is a registered trademark or trademark of
PROFIBUS Nutzerorganisation e.V.
 EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany

—
EtherCAT.
® CC-Link IE Field is a registered trademark or trademark of Mitsubishi Electric Corporation.
*8 EtherCAT® is fixed at 100 Mbps. It is not usable at different transmission rates.
*9 CC-Link IE Field is fixed at 1000 Mbps. It is not usable at different transmission rates.
*10 The max. is 160 when “Standard" is set for the number of communication commands in Unit Editor and 320 when
“Extended” is set
*11 Total for one KV-XLEO2 unit,

networks
*4 Both ports cannot be set to EtherNet/IP™ or PROFINET simultaneously.
*5 EtherCAT® occupies both ports at all times.
*6 When the network topology is set to the star type.

*7 CC-Link IE Field can only be used on port 1. However, it occupies both port 1 and port 2 only when the network topology is

set to the ring or line type

1 EtherCAT® communication specifications*?

Model KV-XLE02
Supported transmission rate 100BASE-TX
Size Rx: 0, 32, 128, 256, 512, 1016 bytes*?
Process Tx: 0, 32, 128, 256, 512, 1016 bytes*?
communication | Supported SyncManager
modes Distributed Clock
. Size In: 128 bytes, Out: 128 bytes
Mailbox
communication ) )
Function SDO Request, SDO Response, SDO Information, CompleteAccess
Device profile CoE
Explicit Device IDs 110 65535
SyncManagers 4 (0/1: Mailbox communication, 2/3: Process communication)
FMMU 3
Diagnosis Log Object Not supported

*1 EtherCAT® uses two ports for IN and OUT, so it cannot be used simultaneously with another function.
*2 Both Rx and Tx cannot be set to 0 bytes simultaneously.

1 PROFINET communication specifications

Model KV-XLE02

Supported transmission rate 1000BASE-T, 100BASE-TX, 10BASE-T

Cyclic communication (I/0 communication),
record data communication,
alarm communication

Supported functions

In: 16, 32, 64, 128, 232 bytes™'
Out: 16, 32, 64, 128, 232 bytes*!

PROFINET cyclic communication RPL:1.2.4. 8,16, 32, 64, 128, 256,512 ms

Number of connectable controllers: 1

Applicable protocols LLDP, DCP

PNIO version V2.32

Conformance class Compliant with Conformance Class A

*1 This is the size per slot. Up to six slots can be set for both In and Out.

1 CC-Link IE Field communication specifications

Model KV-XLE02

Supported transmission rate 1000BASE-T

Supported network topologies | Star/Line/Ring

Qperating station Intelligent device station

Device type ID 1

Max. |RX: 128 CH, RY: 128 CH

Cyclic transmission | <™ | R 1024 W, Ritiw: 1024 W

Transient transmission | Max.

(server/client) size 968 bytes
Device file CSP+
SLMP Only diagnostic commands supported
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Communication/

Network

1 EtherNet/IP™ communication specifications (with scanner) 1 EtherNet/IP™ communication specifications (with adapter)

Model KV-XLE02 KV-EP21V Model KV-XLE02
1000BASE-T, 100BASE-TX 1000BASE-T,
Supported transmission rate 100BASE-TX, 10BASE-T ’ Supported transmission rate 100BASE-TX,
10BASE-T 10BASE-T
Number of connections 256" Number of connections 256™
o . 0.5to 10000 ms (in uniEs of 0.5 ms) 0.5t0 10000 ms (in units of 0.5 ms)
RPI (Communication cycle) an be set per connection. (Data is updated - Can be set by connection. (Data is
regardless of the number of nodes.) RPI (Communication cycle) updated regardless of the number of
Output to Cyclic/Change Of Cyclc nodes)
issi adapter State*
T(ansmlssmn p o Output to Cyclic/Change Of State™
trigger Input from ’ *2 Transmission | Scanner
’ Cyclic/Change Of State A
Colic adapter Cyclc gget IPULTFOM 6y i/ Change Of Stae
communication | Afiowable band | (at 504 bytes) | 30000 (pps)" 12000 (pps)*® o ication scanner y ¢
for cyclic *3
i g | (8t 1444 bytes 15000 (pps)** 6000 (pps)** Allowable band | (at 504 bytes) |30000 (pps)
CIP service communication** ) for cyclic
Maximum number of refresh 24 kwords CIP service communication | (at 1444 bytes) | 15000 (pps)**
wort.is - Maximum number of refresh 1444 words
Ma)«mum' dat*a5 size for 504 bytes or 1444 bytes worqs .
1 connection Maximum data size for 504 bytes or 1444 bytes
Multicast filtering function*® Provided (IGMP client function) 1 connection**
Class 3 e oRpkT Multicast filtering function Not provided
(connection type) Server Number of connections: 256 Class 3
Message UCMM Client Number of simultaneous actions: 32 (connection Server Number of connections: 256*
communication ) type)
(T GITIEEn Server im \tNﬁmberOfti ns: | sim anémberofﬂ ns: Message ;
type) erve simulta ez%%s actions: | simulta eggs actions: communication [ oyt ~[cllent Not provided
EtherNet/IP™ conformance test Compliant with CT13 | Compliant with A7 g/]o:)-connecnon SaREr Number of simultaneous actions:
MDI/MDI-X automatic switching function Supported - P 256
EtherNet/IP™ conformance test Compliant with CT13

*1 In total, the number of connections used for the message communication function in Class 3 (connection type) should be a
maximum of 256.

*2 Can communicate with devices that output data using the Change Of State (send data when any change occurs) method.
The KV-EP21V (or the KV-8000/7500/5500) cannot output data with the Change Of State method

*1 In total, the number of connections used for the message communication function in Class 3 (connection type)
should be a maximum of 256.
*2 Can communicate with devices that output data using the Change Of State (send data when any change occurs)

*3 Abbreviation of “packet per second,” indicating the number of sent/received packets that can be processed per second. method_‘ _ o
*4 If the communication bandwidth is more than 100 Mbps, use a 1000 Mbps-compatible Ethernet switch. *3 Abbreviation of “packet per second,” indicating the number of sent/received packets that can be processed per
second.

*5 Data synchronism in connections is guaranteed. Also, when using 505 bytes or more, the device used must support Large Forward
Open (an optional CIP specification).

*6 Because the Ethernet unit has an IGMP client function, unnecessary multicast packets can be filtered by using an Ethernet switch
supporting IGMP Snooping.

*7 In total, the number of connections used for the cyclic communication function should be a maximum of 256.

*4 Data synchronism in connections is guaranteed. Also, when using 505 bytes or more, the device used must
support Large Forward Open (an optional CIP specification).
*5 In total, the number of connections used for the cyclic communication function should be a maximum of 256.

1 Specifications - EtherNet/IP™ unit/Ethernet unit

52

Model KV-XLEO2 KV-EP21V KV-LE21V
Function name l}l(u)r;ber o SOCS?; Port number l}l(u}r;]ber Tf socukgts Port number ?g?ber Tf SOCSEI; Port number
PC application*' 8 0 8500* 8 \ 0 8500* 8 \ 0 8500*
Modbus server function 1 502*2 *5 - - - -
Host link communication*® *4 Total 15 1 8501* Total 15 1 8501* Total 15 1 8501*
MC protocol communication*® * 1 5000%2 * 1 5000%2 * 1 5000*2 *
VT connection 0 1 8502+ 0 1 8502* 0 1 8502+
KV socket communication Total 16 Arbitrary*? - - Total 8 Arbitrary*?
FTP server 4 - 20,21 4 - 20,21 4 - 20,21
Automatic clock data adjustment - 1 123 - 1 123 - 1 123
E-mail transmission and reception (SMTP, POP3) 2 - 25,110 2 - 25,110 2 - 25,110
DNS - 1 53 - 1 53 - 1 53
FTP client 2 - 20,21* 2 - 20, 21* 2 - 20, 21*
Simple PLC link - - - 1 5001* - 1 5001*
EtherNet/IP™ cyclic communication function 1 2222 1 2222 - -
EtherNet/IP™ message communication function Total 320 1 44818 Total 320 1 44818 - -
34964, 49152, 49153,
PROFINET 0 4 49154 - - - -
PLC link Total 64 Arbitrary*? - - - -
Flow Total 32 Arbitrary*? - - - -
PROTOCOL STUDIO Total 16 Arbitrary*? - - - -
Internal current consumption 200 mA or less 100 mA or less 80 mA or less
Weight Approx. 190 g Approx. 120 g

*1 KV STUDIO, KV COM+ *2 This can be set to a value in the range of 1 to 65535. *3 TCP and UDP sockets can be used simultaneously. *4 Up to 15 TCP sockets can be used.

*5 Port numbers can be set to TCP and UDP sockets individually.

1 Specifications - FL-net unit

1 Specifications - High-speed multi-link unit

Model KV-FL20V Model KV-LM21V
Transmission speed Automatic switching between 10 Mbps and 100 Mbps Interface Connection Terminal block
Interface IEEEB02.3 compliant (CSMA/CD compliant) Communication speed

Maximum cable length* 100 m

Transmission protocol

UDP/IP FA link protocol

Maximum number of nodes 254

Amount of cyclic data

Max. (8k bits + 8k words)/node

Amount of message data

Max. 1024 bytes

Internal current consumption

80 mA or less

Weight

Approx. 120 g

Transmission
specifications

(Baud rate)

19200 bps, 115200 bps, 0.5 Mbps, 1.0 Mbps, 2.0 Mbps

Transmission distance

19200 bps: 1000 m or less, 115200 bps: 1000 m or less,
0.5 Mbps: 500 m or less, 1.0 Mbps: 200 m or less,
2.0 Mbps: 100 m or less

Number of transmission units

15

Terminator

Set by the switch on the front face of the main unit

Connection topology

Multidrop (unable to separate)

*The maximum cable length refers to the distance between the KV-FL20V and the Ethernet switch (the hub).

Internal current consumption

120 mA or less

Weight

Approx. 110 g

*The specifications may differ depending on usage. Check your manual for more information.



1 Specifications - Serial communication unit

1 Specifications - Serial communication unit

Communication/Network

Item KV-XL202 KV-XL402 Model KV-L21V
RS-422A RS-422A literEss Port 1: RS-232C

Communication standard RS-232C RS-485 RS-485 Port 2: RS-232C, RS-422A, RS-485 (4 wires), RS-485 (2 wires) switchable
(4 wires) (2 wires) RS-232C, RS-422A, RS-485 (4 wires): full duplex

Connection interface

European terminal

block with 7 poles | European terminal block with
(detachable) 5 poles (detachable) x 2 ports
x 2 ports

Electrical termination (terminator)

ON/OFF set by the switch on the
front face

Transmission speed

1200, 2400, 4800, 9600, 19200, 38400, 57600,
115200, 230400 bps

Transmission method

RS-485 (2 wires): half duplex

Transmission speed

1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200, 230400 bps

Transmission distance

RS-232C: 15 m or less
RS-422A, RS-485 (4 wires), RS-485 (2 wires): Total extension of 1200 m or less”

Internal current
consumption

120 mA or less

Weight

Approx. 150 g

Transmission method Full duplex Full duplex Half duplex * Total length of 500 m or less for transmission speed 230400 bps. The transmission rate and distance vary depending on
Start bit 1 bit the device to be connected. Check the values with the actual device.
Data format | Data bit 7 bits, 8 bits
l;”cmxl'%'; - SIoplhit 1bit, 2bits 1 Communication format specifications (KV-XL202/XL402)
rror .
detection |7y Even, odd, none Available interfaces
KV-XL202 KV-XL402
ON or OFF .
RS/CS flow control ON or OFF (only in PLC link mode) Operation mode RS20 RS 40
—— o B RS-232C q )
Transmission distance 15m Total extension: 1200 m max.*' *? RS-485 (4 wires) RS-485 (2 wires)
Number of transmission units 1 324 :
Refresh Automatic refresh, direct refresh, Klhostllinkimodd z v x
inter-unit synchronisation refresh KV STUDIO mode Y v x
PROTOCOL STUDIO mode v v v
Serial communication functions NO”’WOCKMEQSZ&SVCE?CL_ STUDIO, PLC link mode v v v
- — - Non-procedure mode v v v
Serial communication function ’ -
execution methods Ladder program, unit program (flow) Link mode v v
Protocol mode 1 v v
Unit program capacity 3 MB (Max. number of blocks: Approx. 20000) Protocol mode 4 v v %
Maximum number of flows 256 Modbus slave mode 4 v v
Flow Number of simultaneous activities| Unlimited
Internal data memory 524288 words 1 Communication format specifications (KV-L21V)
Cyclic communication: Tx + Rx, Tx only, Rx only Available interfaces
Transmission method Event corrTlmumcati_on: Tx +RRXBTX onTIy, Rx only, Port 1 Port 2
X+ Continuous Rx, Break Tx Operation mode s o525
Maximurm number of connected ) RS-232C RS-282C | ps 4gs (4 wires)| (2 wires)
devices
Max. number of communication 48/96° KV host link mode 4 v v x
PROTOCOL  |commands KV mode (text
STUDIO . Rx: 48/96* x 16; transmission and v v v v
Maximum number of total frames v 44/96*311 reception)
Max. number of compared KV STUDIO mode v v v x
received frames 16 per command PROTOCOL STUDIO mode % v v v
Maximum number of block Non-procedure mode v v v v
elements 96 per frame Link mode v v v X
Transmission data length 110 2048 bytes per frame Protocol mode 1 v v v x
Reception data length 1 t0 2048 bytes per frame Protocol mode 4 v v v x
Communication patterns Write, read, transfer Modem setup mode v X X X
Number of link settings 512 settings max.** Modem operation mode v X X X
1440 words max. per setting Mochisinasierdods s s i s
Uilkchines (bit: 720 words, word: 720 words) Modbus slave mode v v 4 v
737280 words max. (total)
(1440 words x 512 settings) .
PLC link - 1 KV-XL202 wiring example (common for PORT1 and PORT2)
Data unit 1 word - - - —
Number of connected models 2 models max. (1 model x 2 ports) Rininumber Signaliname Signal direction
1 SD (send data) Output
Number of connected units 2 max. (1 unitx 2 ports) 2 RD (receive data) Input
Trigger types Cyclic/event (64 settings max. for event™) 3 RS (request to send)*! Output
Update interval 10 to 65535 ms 4 Cs (clgar to send)® Input
Internal current consumption KV-XL202: 140 mA or less, KV-XL402: 150 mA or less 5 ER (equipment ready) Output
Weight KV-XL202: Approx. 200 g, KV-XL402: Approx. 190 g 6 DR (datzsg‘ ready) Input
7 -

*1 Depends on the function to be used

*2 The total extension is 500 m max. at a transmission rate of 230400 bps. The transmission rate and distance vary
depending on the device to be connected. Check the values with the actual device
*3 The max. is 48 when “Standard" is set for the number of communication commands in Unit Editor and 96 when

“Extended” is set
*4 Total for one KV-XL202/XL402 unit.

*1 Changes to Low when reception is disabled. Normally “High”
*2 Set this to High normally. Set this to Low when disabling reception.

1 KV-XL402 wiring example (common for PORT1 and PORT2)

’ RS-422A/485 (4 wires) RS-422A/485 (2 wires)
Pin number
Signal name | Signal direction| Signal name | Signal direction
1 SDA- Output SR- 1/0
2 SDB+ Output SR+ 1/0
3 RDA- Input - -
4 RDB+ Input - -
5 SG - SG -
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Communication/

Network

Communication Unit

EtherNet/IP™
Compatible

Ethen''et/IP

Communication Unit

KV-EPO2

EtherNet/IP™

Hardware >
Transmission

Backup and
restore
Functions >
Batch sensor
transmission

* When the scanner is the KV-8000/7000/5000/3000 Series
(The maximum number of units is 7 for analogue units.)

speed: 100 Mbps  connectable units: 15*

2 ports (built-in
switching hub function)

Maximum number of

Sensor monitor

Connection example
A connection conversion unit
can be used to connect a
terminal block type expansion
unit. This enables optimum
selections when modifying
equipment.

European
Terminal Block/
MIL Connector
Screw Terminal
Block Conversion
Unit

KV-NC1

KV-NC1 Terminal

European Terminal Block Type
Analogue Unit

4 analogue inputs

Screw Terminal Block Type

Analogue Unit

(|
n
n
n
n
|
)
1
n
n
n
|
n
]
ol |
A

block unit
Remote 1/0 Unit
European Terminal Block Type Screw Terminal Block Type MIL Connector Type
1/0 Unit 1/O Unit 1/O Unit
16-point input 8-point input 16-point input 16-point input 32-point input
KV-NC16EXE KV-N8EX KV-N16EX KV-NC16EX KV-NC32EX
8-point relay output 8-point relay output 16-point relay output 16-point transistor (sink) output 32-point transistor (sink) output
KV-NCS8ER KV-NS8ER KV-N16ER KV-NC16ET KV-NC32ET
16-point transistor (sink) output 8-point transistor (sink) output 16-point transistor (sink) output 16-point transistor (source) 32-point transistor (source)
- KV-N8ET KV-N16ET output output
KV-NCI6ETE ) : ) ‘ KV-NC16ETP KV-NC32ETP
16-point transistor (source) output i&z{;mt";rgnéflt_olr,(souroe) output ;g—\p,on&t.rlagsgo_rrésouroe) output 16-point input 32_p0int input
- - -point inpu -point inpu
KV-NC16ETPE 16-point transistor (sink) output 32-point transistor (sink) output
8-point input 8-point input KV-NC16EXT KV-NC32EXT
8-point relay output 8-point transistor (sink) output
KV-N8EXR KV-N8EXT

European Terminal Block Type
Temperature Input Unit

KV-NC4AD

2 analogue inputs/
2 analogue outputs 1 analogue output 4 temperature inputs
KV-NC2DA KV-N3AM KV-NC4TP
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EtherNet/IP™ communication specifications/communication unit specifications

1 General specifications - KV-EP02

Communication/Network

Item Specifications

Power voltage 24VDC (+10%/-15%)
Operating ambient temperature 0to +55°C (no freezing)*1*2
Operating ambient humidity 510 95% RH (No condensation)*!

Storage ambient temperature

-2510 +75°C

Storage ambient humidity

50 95% RH (No condensation)*!

Operating environment

No dust or corrosive gas

Operating altitude

2000 m or less

Pollution degree

2

Overvoltage category

Noise immunity

1500 Vp-p or more; pulse width: 1 ps, 50 ns (based on noise simulator);
IEC standard-compliant (IEC61000-4-2/3/4/6)

1500 VAC for 1 minute between the power terminals and the I/0 terminals, and between the external terminals and the housing

UHSHETE ViR (1000 VAC for 1 minute between the power supply terminal and output terminals for the transistor output type expansion I/0 unit)

Insulation resistance 50 MQ or more (between the power terminals and the input terminals and between the external terminals and the housing, with 500 VDC megohmmeter)
Intermittent vibration No. of scans
Frequency Acceleration Half amplitude

Compliantwith 5t09Hz - 3.5mm
Vibration resistance*? Jémspsg?z% Jbo 1_50 he — S8 ms’ = 10 fimes in egch .OT the
IEC61131-2 Continuous vibration X, Y, and Z directions

Frequency Acceleration Half amplitude (for 100 min.)
5to9Hz - 1.75mm
9to 150 Hz 49m/s? -

Shock resistance*3 Acceleration: 150 m/s?, Operation time: 11 ms, 3 times in each of the X, Y, and Z directions

Internal current consumption*# 120 mA or less

Weight Approx. 130 g

*1 Guaranteed range in which the system can be used.

*2 The temperature below the unit centre (30 mm) inside a control panel.

*3 When mounted on a DIN rail.

*4 The maximum current consumption including that of expansion units is 1.8 A.

1 Performance specifications - KV-EP02

Jtem Specifications

10BASE-T \ 100BASE-TX

Connection interface RJ-45 8-pole modular connector x 2 ports

Transmission rate*! 10 Mbps 100 Mbps

Transmission media*? Category 3 or higher UTP or STP (STP is recommended) Category 5 or higher UTP or STP (STP is recommended)

Max. cable length*2 100m 100m

Max. number of connectable hubs*# 4 2

*110 Mbps/100 Mbps MDI/MDI-X automatic switching function supported
*2 STP = Shielded twisted pair cable; UTP = Unshielded twisted pair cable

*3 The maximum cable length refers to the distance between the KV-EP02 and the Ethernet switch
*4 The maximum number of connection is not limited when an Ethernet switch is used.

1 EtherNet/IP™ communication specifications - KV-EP02

Item

Specifications

Supported functions

Cyclic communication

Message communication (explicit message communication),
UCMM, and Class 3 support

EtherNet/IP™ specifications | Number of connections

64
RPI (Communication cycle) 0.5 to 10000 ms (in units of 0.5 ms)
Trigger Cyclic

Conformance test

Compliant with CT14

* EtherNet/IP™ is a registered trademark or a trademark of ODVA.
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Expansion unit specifications (European terminal block/MIL connector type)

1 Performance specifications - Expansion input unit 1 Performance specifications - Expansion 1/0 unit
Model KV-NC16EX KV-NC16EXE KV-NC32EX Model KV-NC16EXT (16 + 16 points) | KV-NC32EXT (32 + 32 points)
(16 points) (16 points) (32 points) External connection method Connector
External connection method Connector European terminal block Connector Number of inputs 16 points \ 32 points
T 24VDC | 5VDC | 24VDC | 5VDC | 24VDC | 5VDC Input mode 24 VDC mode \ 5VDC mode \ 24VDC mode
mode mode mode mode mode mode Maxi input voltage 26.4VDC
Maximum input voltage 26.4VDC Rated input voltage | 24 VDC, 5.2 mA 5VDC, 1 mA 24 VDG, 3.6 mA
Rated [nput voltage 24VDC, | 5VDC, | 24 VDC, | 5VDC, | 24VDC, | 5VDC, Minimum ON voltage 19V 35V 19V
52mA 1mA 52mA 1mA 52mA 1mA Maximum OFF current 1.5mA - 1.5mA
Minimum ON voltage 19V 35V 19V 35V 19V 35V Maximum OFF voltage - 15V -
Maximum OFF current 1.5mA - 1.5mA - 1.5mA - Input Common method 16 points/1 common (1 terminal)** | 32 points/1 common (2 terminals)*!
Maximum OFF voltage - 15V - 15V - 15V Input time OFF to ON ON to OFF
(AT GG 16 E;Itztsw/]?nzfsn;‘mﬂ 163?2{8@ ﬂcaog;mzm 32 :J;Itg:sm/:ngfsﬂ;@on constant setting|  Typ. Max. Typ. Max.
s D o 25ps 10 ps 50 ps 50 ps 150 ps
Input time OFF to ON ON to OFF 300 ps 240ps | 290ps | 280ps | 390 ps
constant setting | Typ. Max. Typ. Max. 1ms 1ms 1.2ms 1ms 1.2ms
Input time constant 25 s 10 s 50 s 50ps | 150 s 10ms 1oms | 1ims | 10ms | fims
(four-level switching) 300 ps 240ps | 290ps | 280ps | 390ps Input impedance 44k0 [ 6.3k
1ms 1ms 12ms 1ms 12ms Number of outputs 16 points [ 32 points
10ms 10ms | Mms | 10ms | 11ms Output mode MOSFET (N-ch) (with overcurrent protection function)*
Input impedance 2450 Rated load 30VDC, 0.2 A
Internal current consumption 20 mA or less \ 20 mA or less ‘ 20 mA or less Output Lealfage current at OFF 100 pA or less
Weight Approx. 100 g ‘ Approx. 120 g ‘ Approx. 110 g Residual voltage at ON 0.6 VDC or less

‘ — . ——
4 The KV-NC16EX and KV-NC32EX have 2 COM terminals, but these are shared internally. Common method | 16 points/1 common (1 terminal ' | 32 points/1 common (2 terminals)

*2 The KV-NC16EXE has 16 COM terminals, but these are shared internally. Qpefﬂﬁon ‘ OFF to ON 100 ps or less (with a load of 1 mA or more)
time \ ON to OFF 200 ps or less (with a load of 1 mA or more)
o ) ) Internal current consumption 30 mA or less \ 60 mA or less
1 Performance specifications - Expansion output unit Weight Approx. 120 g | Approx. 150 g
Model KV-NC8ER | KV-NC16ET (P) | KV-NC16ET (P) E | KV-NC32ET (P) *1 The input COM and output COM terminals are independent.
(8 points) (16 points) (16 points) (32 points) *2 If even a single overcurrent is detected, the protection operation (output turned OFF) and automatic recovery are repeated
Output mode Relay MOSFET output (With overcurrent protection function)* "¢ for all outputs within the shared common, until the cause of the problem is removed
Ext | i = E *3 The rated load of each common is 1.6 A
xternal connection uropean uropean
method terminal block Connector ‘ terminal block Conneclor
250 VAC/ 7
Rated load 30VDC, 2A 30VDC, 0.2 A o ) )
Leakage current at OFF : 100 pA of less 1 Performance specifications - Temperature input unit
Residual voltage at ON - 0.6 VDC or less Model KV-NC4TP
ON resistance 50mQ or less - Number of inputs*’ 4 points
4 points/1 common | 16 points/1 common | 16 points/ common | 32 points/1 common Input Thermocoupler Platinum temperature measuring resistor
Common method (8 terminals) (2 terminals) ¢ (16 terminals) (2 terminals)™#** K:-270.0t0 1372.0°C
T OFF to ON 10 ms o less 100 ps or less (with a load of 1 mA or more) Ji_'210‘0 to 12000:6
P ON to OFF 200 ps or less (with a load of 1 mA or more) ET‘—-2277(?.(?I§)14(?(§JOOO"CC
Internal current consumption | 70 mA or less | 30mAorless | 30mAorless | 50 mA or less .70 0 Pt100: -200.0 to 850.0°C,
Input range N: -270.0 to 1300.0°C JPHO0: -200.0 to 600.0°C
Weight Approx. 130g | Approx. 100 g ‘ Approx. 120 g ‘ Approx. 110 g R:-50.0 to 1768.0°C : 10600,
Electrical: S:-50.0to 1768.0°C
100000 times B:0.0t0 1820.0°C
or more WRe5-26: 0.0 to 2315.0°C
Relay life (20 times/min.) - +(0.2% of FS. +1°C) (at 25°C +5°C) | 40.2% of FS. (at 25°C 45°C)
Mechanical: Crerallauouiicy +(0.4% of FS. +1°C) (at 0 10 55°C) +0.4% of FS. (al 010 55°C)
20 million times 00 e o allowed
or more . q . max./wire (no variation allowe;
- Allowable wiring resistance among three wires)
Relay replacement Impossible - -
N X N Conversion speed 125 ms/channel
*1 If even a single overcurrent is detected, the protection operation (output turned OFF) and automatic recovery are N N N
repeated for all outputs within the shared common****, until the cause of the problem is removed. Between input terminals and base unit:
*2 The KV-NC16ET(P), KV-NC16ET(P)E, and KV-NC32ET(P) COM terminals are shorted internally. ) Photocoupler/semiconductor relay/transformer isolation,
*3 The KV-NC8ER has four COs and four C1s, and each set of COs and C1s is shorted internally. (The sets of COs and Insulation mode Between channels
C1s are independent.) (When resistance thermometer is not used): Semiconductor relay isolation;
*4 The outputs within the shared common that are protected when an overcurrent is detected are outputs 000 to 007 (When resistance thermometer is used): No isolation
5%008 t0 015 fcg mh KVBNCLGET(P) andhKV—NCWBET(P)dE. . s 010015 Internal current consumption 40 mA or less
*5 The outputs within the shared common that are protected when an overcurrent is detected are outputs 000 to -
0r 10010 115 for he KV-NC32ET(P). Weight Approx. 110g
*6 Sink output types use MOSFET (N-ch) output. Source output types use MOSFET (P-ch) output *1 Individual setting is possible for each channel
*7 The rated load of each common terminal is 1.6 A for the KV-NC16ET(P) and KV-NC32ET(P), and 3.2 A for the
KV-NC16ET(P)E.
1 Performance specifications - Analogue 1/0 unit
Model KV-NC4AD KV-NC2DA
Conversion A/D conversion D/A conversion
Analogue input point 4 points (single end) 2 points
-10Vto +10V 1/8000 2.5 mV 1/8000 2.5 mV
Voltage Oto10V 1/4000 2.5 mV 1/4000 2.5 mV
Analogue input range/ 9% loto5V 1/4000 1.25 mV 1/4000 1.25 mV
resolution 1to5V 1/3200 1.25 mV 1/32001.25 mV
Current 0to 20 mA 1/4000 5 pA 1/4000 5 pA
410 20 mA 1/3200 5 pA 1/3200 5 pA
Conversion speed 80 ps/channel*! 80 ps/channel
Without temperature £0.3% of F.S. (at 25°C £5°C) . on o
ti +05% of ES. o +0.3% of F.S. (at 25°C +5°C)
Voltage co_rnpensa ion . +0.5% of F.S. (at 0to 55°C) +05% 0f FS. (2l 0 0 55°C)
. . With temperature compensation +0.3% of F.S. (at 0to 55°C)
Gonversion precision Without temperature £0.4% of F.S. (at 25°C £5°C)
+0.4% of F.S. + on o
ti +0.6% of ES. (at 0 to 55° +0.3% of .S. (at 25°C +5°C)
Current co_mpensa ion . +0.6% of F.S. (at 0to 55°C) +0.5% of FS. (at 010 55°C)
With temperature compensation +0.4% of F.S.(at 0 to 55°C)
Input resistance Voltage: 5 MQ, Current: 250 Q -
Absolute maximum input Current: +15 V, Voltage: +30 mA -
) Between analogue I/0 and CPU Isolated (photocoupler, transformer)
Insulation mode -
Between analogue I/0 channels Non-isolated
Minimum load resistance |\Voltage - 1kQ
Maximum load resistance | Current - 600 Q
Internal current consumption 80 mA or less 110 mA or less
Weight Approx. 100 g Approx. 100 g

*1 When drift correction is used, a drift correction time of 80 ps is added regardless of the number of channels used



Expansion unit specifications (screw terminal block type)

1 Performance specifications - Expansion input unit 1 Performance specifications - Expansion 1/0 unit

o (B0 (i ponis Model B+ 8ot oty
External connection method Terminal block External connection method Terminal block

Input terminals 24VDCmode | 5VDCmode | 24VDCmode | 5VDCmode Number of inputs 8 points

Maximum input voltage 26.4VDC Input mode 24VDCmode | 5VDCmode | 24VDCmode | 5VDC mode
Rated input voltage 24\VDC,53mA | 5VDC,1mA | 24VDC,53mA | 5VDC,1mA Maximum input voltage 26.4VDC

Minimum ON voltage 19V 35V 19V 35V Rated input voltage 24VDC,53mA | 5VDC,1mA |24VDC,53mA| 5VDC, 1 mA
Maximum OFF current 15mA - 15mA - Minimum ON voltage 19V 35V 19V 35V
Maximum OFF voltage - 15V - 15V Maximum OFF current 1.5mA - 1.5mA -
Common method 8 points/1 common (2 terminals)*! | 16 points/1 common (2 terminals)*! Maximum OFF voltage - 15V 15V

Common method 8 points/1 common (1 terminal)*!

Input time OFF to ON ON to OFF Input
constant setting Typ. Max. Typ. Max. Input time OFF to ON ON to OFF

Input time constant 25 s 10ps | 50ps | 50ps | 150ps constantseffing | Typ. | Max. Typ MAX
(four-level switching) 300 s 240 s 290 s 280ps | 390 s Input time constant 25 |is 10 s 50 ps 50 ps 150 ps

1ms ims | 12ms | 1ms | 12ms 300 ps 240ps | 290ps | 280ps | 390ps

10 ms 10ms | 1ims | 10ms | 11ms 1ms ims | 12ms | 1ms | 12ms

10 ms 10 ms 11ms 10 ms 11ms

Input impedance 43kQ -
Internal current consumption 20 mA or less Input impedance 43 .kQ
Weight Approx. 150 [ Approx. 220 g Number of outputs 8 points
*1 The KV-NBEX and KV-N16EX have 2 COM terminals, but these are shared internally Output mode Relay MOSFET (N-ch) (with overcurrent

protection function)*
30VDC, 0.5A
100 pA or less

0.8 VDC or less (with 0.5 A output)
0.6 VDC or less (with 0.3 A output)

Rated load
Leakage current at OFF

250 VAC/30 VDC, 2A

1 Performance specifications - Expansion output unit Residual voltage at ON -

Model KV-NBER KV-N16ER KV-NBET (P) | KV-N16ET (P) ON resistance 50 mQ o less -
(8 points) (16 points) (8 points) (16 points) Output 4 points/1 common 8 points/1 common
MOSFET output put | Common method (2 terminals)*1 =2 (4 terminals)*' 3

Output mode Relay ’ o

(with overcurrent protection function)*3*s 100 us or less

i Terminal block ~_ |OFFto ON ) H
External connection method Operation (with a load of 1 mA or more)
Rated load 250 VAC/30VDC, 2 A 30VDC, 0.5A time 10ms orfess 200 pis or less
Leakage current at OFF - 100 pA or less ONito/OFF (with a load of 1 mA or more)
0.8VDC or | th 0.5 A output )
Residual voltage at ON 05D el (("vvv‘nh 03 A”D“mL;“m))’ Electrical: 100000 cycles or more
. : Relay life (20 cycles/minute), Mechanical: -

ON resistance 50 mQ or less - 20 million cycles or more

Common method Independent ‘ 4 D(;IT;Q\ ;:‘Sm)m” 8 liZT;r/;mC;Sm)mO” 1?;’:’4?[:?‘/”1;50)’“”7?” Relay replacement Impossible -

_ Internal current consumption 60 mA or less 30 mA or less
Response |OFF to ON 10ms or less 100 pis or less (Wflh a load of 1 mA or more) Weight Approx. 230 g Approx. 210 g
time ON to OFF 200 ps o less (with a load of 1 mA or more)

*1 The input COM and output COM terminals are independent.

*2 The KV-N8EXR has two C1 output terminals and two C2 output terminals, but each pair of these terminals is shared
internally. (C1 and C2 are isolated.)

*3 The KV-NBEXT has four COM output terminals, but these terminals are shared internally.

*4 If even a single overcurrent is detected, the protection operation (output turned OFF) and automatic recovery are repeated
for all outputs within the shared common, until the cause of the problem is removed.

Relay lif Electrical: 100000 times or more (20 times/min.) .
BRI Mechanical: 20 million times or more

Impossible -
60 mA or less ‘ 100 mA or less 30 mA or less ‘
Approx. 230 g ‘ Approx. 260 g Approx. 160 g ‘

Relay replacement
Internal current consumption
Weight

*1 The KV-N16ER has two terminals for each of CO, C1, C2, and C3 respectively, which are shorted internally.
(CO, C1, C2, and C3 are independent.)

*2 The KV-NBET(P) and KV-N16ET(P) COM terminals are shorted internally.

*3 If even a single overcurrent is detected, the protection operation (output turned OFF) and automatic recovery are
repeated for all outputs within the shared common**, until the cause of the problem is removed

*4 The outputs within the shared common that are protected when an overcurrent is detected are outputs 000 to 007 or
008 to 015 for the KV-N16ET(P).

*5 Sink output types use MOSFET (N-ch) output. Source output types use MOSFET (P-ch) output.

40 mA or less
Approx. 210 g

1 Performance specifications - Analogue 1/0 unit

Model KV-N3AM
Conversion A/D conversion D/A conversion
Number of points 2 (single end) 1 point
-10Vto+10V 1/8000 2.5 mV 1/8000 2.5 mV
Voltage*! Oto10V 1/4000 2.5 mV 1/4000 2.5 mV
Analogue 1/0 range/ Oto5V 1/4000 1.25 mV 1/4000 1.25 mV
resolution 1t05V 1/3200 1.25 mV 1/3200 1.25 mV %
Current*! 01020 mA 1/4000 5 pA 1/4000 5 pA %g
41020 mA 1/3200 5 pA 1/3200 5 pA 3 5
Conversion speed 80 ps/channel*? 80 ps/channel*? E.&
Without temperature compensation #0.3% of S, (al 25°C 5°C), +0.3% of F.S. (at 25°C +5°C), 3

Voltage

+0.5% of F.S. (at 0 to 55°C)

With temperature compensation

+0.3% of F.S. (at 0 to 55°C)

+0.5% of F.S. (at 0 to 55°C)

Conversion precision

Current

Without temperature compensation

+0.4% of FS. (at 25°C £5°C),
+0.6% of .S, (at 0t 55°C)

With temperature compensation

+0.4% of F.S. (at 0 to 55°C)

+0.3% of F.S. (at 25°C £5°C),
+0.5% of F.S. (at 0 to 55°C)

Input resistance b oltage S Mo .
Current 2500 -
. . Voltage 15V -
Absolute maximum input Current 230 mA B
Between analogue I/0 and CPU Isolated (photocoupler, transformer)
Insulation mode Between analogue input and output Non-isolated
Between analogue input channels Non-isolated -
Minimum load resistance | Voltage - 1kQ
Maximum load resistance | Current - 600 Q

Internal current consumption

120 mA or less

Weight

Approx. 200 g

*1 For the possible measuring range for out-of-range input, refer to “A/D and D/A conversion table” in “KV-N3AM User’s Manual.”
*2 When temperature drift correction is used, a temperature drift correction time of 80 ps is added regardless of the number of channels used. The number of channels used is the total for both A/D conversion and D/A conversion.
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CC-Link unit DeviceNet™ unit KL-LINK unit
Master/local unit Master/slave unit Master unit
KV-CL20 KV-DN20 KL-N20V

CC-Link Devicei'et KL-LINK

Transmission speed: Trunk line Transmission speed: Trunk line Transmission speed: Trunk line
10 Mbps length: 1200 m 500 kbps length: 500 m 5 Mbps length: 1200 m
Hardware > Hardware > Hardware >
Input: 896 points*  Input: 128 words Input: 128 words* Input/Output:
Output: 896 points  Output: 128 words Output: 128 words 128 words
Remote /0 PLC link Remote /0 PLC link Remote /O PLC link
Master station Local station Master mode Slave mode Remgt:ello PLC link mode
* Maximum number of link points per local station Mode -
Master & slave - paximum number of
mode link points per slave
Remote 1/0 Unit
Input time constant P e .
switching 5-digit digital display
24 V/5V switching Resolution: 1/12000

Screw terminal block type 1/0 unit Screw terminal block type analogue unit

Input: 16 points Input: 32 points Input: 8 points, Transistor output: 8 points Analogue input 4 ch KV=RC4AD

KV-RC16BX KV-RC32BX KV-RC8BXT [Input range] 0to 5V, 1to 5V, 25V, 0to 10V, =10V,

Transistor output: 16 points Transistor output: 32 points  Input: 8 points, Relay output: 8 points 0to20mA, 4 to 20 mA

KV-RC16BT KV-RC32BT KV-RC8BXR Analogue output 4 ch KVV=-RC4DA

Relay output: 16 points Input: 16 points, ) [Output range] 0to 5V, 1to 5V, 0t0 10V, 10V, .

KV-RC16BR Transistor output: 16 points . 01020 MA, 4 to 20 mA -Llnk
KV-RC16BXT Link

1 [=as o

- v

mr 5
-

58

Screw terminal block
type (B type)

Input: 16 points
KL-16BX

Transistor output: 16 points

KL-16BT

Relay output: 16 points
KL-16BR

Input: 8 points
Transistor output: 8 points

KL-8BXT

Input: 8 points
Relay output: 8 points

KL-8BXR

Remote temperature
control unit

KL-2TF

Screw terminal block
type (BL type)

Input: 8 points

KL-8BLX

Transistor output: 8 points

KL-8BLT

Relay output: 8 points

KL-8BLR

Load cell
measurement unit

KL-LC1

Connector type Screw terminal block type
(C type) analogue unit
Input: 16 points Analogue input 4 ch
KL-16CX KL-4AD
§ . [Inputrange] 0to 5V, 1to 5V,
Input: 32 points 01010V, =10V, 0 10 20 mA,
KL-32CX 41020 mA
?ESi_itgéL_’It_pUt 16 points Analogue output 2 ch
3 KL-2DA
Transistor output: 32 points E}?Utﬁ)gt\/rangg{/oéci 52\6 1 f 5V,
- (¢} , + ' 0to mA,
KL-32CT 4 to 20 mA
Electricity
measurement unit
KL-WH1

High-performance
remote data input unit

Direct current input unit

KL-DC1A

[Input range] 0 to 20 mA,
+10 mA, £100 mA, =1 A,
+10 A

Direct voltage input unit

KL-DC1V

[Input range] 0to 10V,
+10V, £100 V

KL-LINK
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1 Specifications - CC-Link unit

Model KV-CL20
CC-Link supported version If acting as master station: Ver. 2.00, If acting as local station: Ver. 2.00/Ver. 1.10
Maximum number of connected units For master station, 64
Number of occupied stations For local station, 1 to 4 stations
Maximum number of link points per system  |Remote input and output (RLY): 9440 points, Remote register (DM): Reading 2048 words/Writing 2048 words
Communication standard Compliant with CC-Link Ver. 1.10
Connection topology Multidrop
Communication speed 156 kbps, 625 kbps, 2.5 Mbps, 5 Mbps, 10 Mbps
Connection cable Ver. 1.10-compatible CC-Link dedicated cable (pair cables of twisted 3-core threads with shield: OP-79426, OP-79427)
Maximum cable total length Varies depending on communication speed
(Maximum communication distance) 156 kbps: 1200 m, 625 kbps: 900 m, 2.5 Mbps: 400 m, 5 Mbps: 160 m, 10 Mbps: 100 m
Operating station Master station, master station (duplex), standby master station, local station
Operation mode Online mode, offline mode, line test 1 mode, line test 2 mode
Transmission mode Cyclic transmission, transient transmission
Internal current consumption 170 mA or less (supplied from the CPU unit)
Weight Approx. 170 g
1 Specifications - CC-Link remote 1/0 unit 1 Specifications - CC-Link remote 1/0 unit (transistor output)
CC-Link supported version Ver. 2.00/Ver. 1.10 Remote 1/0 station Qutput mode Transistor output (sink type)
Number of occupied stations |1 station Rated load voltage 12/24\VDC
Power voltage 11.41026.4 VDC Range of used load voltage 10.2t0 26.4 VDC
KV-RG16BX: At 11.4 V: 140 mA o less, At 26.4 Vi 70 mA or less Outer supplied power of output part |102t0 264 VDC
KV-RC32BX: At 11.4 V: 160 mA or less, At 26.4 V: 80 mA or less Output load current 0.5 A/point, 5 A/unit total*
KV-RC16BT: At 11.4 V: 120 mA or less, At 26.4 V: 60 mA or less Leaked current at OFF 0.1 mA or less
Internal current consumption Eg':gwmi At11.4 V. 150 mA or less, At 26.4 V 70mA or less Maximum decreased voltage at ON _ |0.3V (TYP) or less, 0.6 V (MAX) or less
-RC8BXT: At 11.4 V: 120 mA or less, At 26.4 V: 60 mA or less Output response time (OFF to ON) 0.1 ms or less
KV-RC16BXT: At 11.4 V: 150 mA or less, At 26.4 V: 80 mA or less -
KV-RC16BR: At 11.4 V: 390 mA or less, At 26.4 V: 150 mA or less Output response time (ON to OFF) | 1.0ms or less
KV-RC8BXR: At 11.4 V: 230 mA or less, At 26.4 V: 110 mA or less Insulation Photocoupler insulation
KV-RC16BX: Approx. 250 g, KV-RC32BX: Approx. 250 g, * 4 Aunit in total for KV-RC8BXT only.
Weight KV-RC16BT: Approx. 250 g, KV-RC32BT: Approx. 250 g,
KV-RC8BXT: Approx. 250 g, KV-RC16BXT: Approx. 250 g,
KV-RC16BR: Approx. 290 g, KV-RC8BXR: Approx. 260 g
1 Specifications - CC-Link remote 1/0 unit (input) 1 Specifications - CC-Link remote 1/0 unit (relay output)
Item 24V mode 12Vmode*' [ 5Vmode* Rated voltage 240 VAC/24 VDC
Max. rated input 26.4VDC 26.4VDC Rated output current 240 VAC/24 VDG, 2 A/point, 4 A/1 common
Input voltage 24VDC, Approx. 5.3mA | 12VDC, Approx. 25 mA | 5 VDG, Approx. 0.9 mA ON resistance 50 mQ or less
Max. ON voltage 19V 30V \ 25V ON delay time 10 ms or less
Max. ON current - - OFF delay time 10 ms or less
Maximum OFF voltage - 10V ‘ 0.8V Insulation Relay insulation
Maximum OFF current 2.0mA -
Input impedance 4.3kQ 4.3k0
Insulation mode Photocoupler insulation Photocoupler insulation

Input time constant*?
(switching mode)

*11n 12 V mode, only KV-RC8BXT and KV-RC16BXT are selectable. *2 In5V mode, only KV-RC16BX, KV-RC32BX and KV-RC8BXR
are selectable. *3 Setat 10 ms if signal of contact points is input.

0.2ms, 1.5ms, 10 ms

1 Specifications - CC-Link remote analogue unit

Model KV-RC4AD [ KV-RC4DA
CC-Link supported version Ver. 2.00/Ver. 1.10 Remote device station
Number of occupied stations When Ver. 2.00: 2 times 1 station, when Ver. 1.10: 2 stations
Analogue I/0 point Input: 4 points Output: 4 points
Input voltage: -10to +10 V (0.83 mV 1/24000) Output voltage: ~10 0 +10 V (0.83 mV 1/24000)
0to 10V (0.83 mV 1/12000)
0to 10V (0.83 mV 1/12000)
-5 to +5 V (0.42 mV 1/24000) 0105V (0.42 mV 1/12000)
Analogue 1/0 range (resolution) 0to 5V (0.42mV 1/12000) )
1105V (0.42 mV 1/9600)
1105V (0.42 mV 1/9600) .
. Output current: 0 to 20 mA (1.67 pA 1/12000) (@)
Input current: 0 to 20 mA (1.67 pA 1/12000) 41020 mA (1.67 1A 1/9600) S
41020 mA (1.67 pA 1/9600) o g
Input resistance Voltage: 1 MQ*, Current: 250 Q - 5
Conversion speed 200 ps/ch 8
on LEo Voltage: +0.2% of F.S. Voltage: +0.2% of F.S. o
. - 258C03G Current: +0.2% of F.S, Current: +0.2% of F.S 2
Conversion precision
0to 60°C Voltage: +0.2% of F.S. Voltage: +0.3% of F.S.
Current: +0.2% of F.S. Current: +0.3% of F.S.
Insulation mode Photocoupler, Non-insulation between channels

Absolute max. input:
Voltage: +15 V, Current: 30 mA

Universal (trigger) input
Input signal: NPN open collector, contact point signal without voltage
Max. ON voltage: 0.8 V or less, Max. OFF current: 0.1 mA or less
Insulation mode: Photocoupler insulation

Others Universal output

Output form: Transistor (sink)

Rated load: 24 VDC, 0.5 A

Leak current at OFF: 100 pA or less

Residual voltage at ON: 0.8 V or less

Response time: OFF to ON: 20 ps or less, ON to OFF: 200 s or less

Insulation mode: Photocoupler insulation

Min. load resistance: Voltage: 1 kQ
Max. load resistance Current: 400 Q

Internal current consumption 210 mA or less 240 mA or less
Weight Approx. 200 g

* 500 k0 when common is used
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1 Specifications - DeviceNet™ unit

Model KV-DN20
Communication protocol Compliant with DeviceNet™
Connection topology Multidrop method
Transmission speed 500 kbps, 250 kbps, 125 kbps
Transmission media 5 dedicated cables (2 for signal system, 2 for power supply, 1 for shield line)
i T B Th}ck cable \500 m (Transmissi'on'speed: 125 kbps), 250 m (Transmission speed: 250 kbps), 100 m (Transmission speed: 500 kbps)
Thin cable ‘100 m (All transmission speeds)
Maximum number of connected nodes 64 (including master, slave, configurator)
Connected pieces per network | Max. 64
Type of communication 1/0 communication (Poll/Bit-Strobe/COS/Cyclic) Explicit message communication
Master [izelandiizeloflassiapediiayices F;g;:yr;;yd‘z;lg rlr;]epn;;) gz‘»(é?]mgzﬁ)?f g; ilr?;cg)rngésl‘ﬂzeerr(lzﬁ;:bllr?gﬁt) 200 words, Output 200 words] x 2 blocks

mode Assignment method of device Auto configuration (Fixed or assigned with front end) and manual assignment

Slave connection pieces per unit | Max. 63

Maximum number of I/0 per slave | Input: 2048 points (128 words), Output: 2048 points (128 words)

Data length of message communication| Sending: 106 bytes, Receiving: 110 bytes

Connected pieces per network Max. 64

Slave

i Type of communication 1/0 communication (Poll) Explicit message communication

Type and size of assigned devices | Relaying or data memory, Max. size for relay: Input 64 ch, Output 64 ch; For data memory: Input 128 words, Output 128 words
Internal current consumption Internal circuit: 24 VDC, 45 mA or less (supplied by CPU unit), Communication circuit: 24 VDC 25 mA or less (supplied by communication connector)
Weight Approx. 150 g

1 Specifications - KL-LINK unit

Model KL-N20V

Communication speed 5 Mbps \ 2.5 Mbps \ 625 kbps \ 156 kbps
Maximum cable length 50m \ 120m \ 500m \ 1200m
Communication medium Dedicated cable (shield line with 2-core threads)

Maximum number of connected child stations 97 \ 129 \ 129 \ 129
Amount of communication data Max. 2048 (128 words)

Communication cycle time* 2.88 ms/2048 points

Internal current consumption 80 mA or less

Weight Approx. 100 g

* Communication speed: 5 Mbps

1 Specifications - KL-LINK remote 1/0 unit 1 Specifications - KL-LINK remote 1/0 unit (Transistor output)
Power voltage 10.8t0 26.4 VDC Output mode Transistor (sink)
KL-8BLX: 80 mA o less, KL-16BX: 75 mA or less, KL-16CX: 75 mA or less Rated load voltage 510264 VDC (power supply between VC-C)
.| KL-32CX: 120 mA or less, KL-8BLT: 80 mA or less, KL-8BLR: 170 mA or less Rated output current 0.5 A/point (24 V or more voltage applied between VC-C)
Internal current consUMPtion 165790 A o less, KL-168R: 310 A or less, KL-16CT: 90 mA of less Residual voltage at ON 0.8Y or less
KL-32CT: 140 mA or less, KL-8BXT: 130 mA or less, KL-8BXR: 250 mA or less Leakage current at OFF 100 pA of less
KL-8BLX: Approx. 130 g, KL-16BX: Approx. 140 g, KL-16CX: Approx. 70 g ON delay time 25 ps or less
KL-32CT: Approx. 100 g, KL-8BXT: Approx. 170 g, KL-8BXR: Approx. 190 g IO Pholocoupler insulation
1 Specifications - KL-LINK remote 1/0 unit (Input) 1 Specifications - KL-LINK remote 1/0 unit (Relay output)
Item 24\l mode \ 5V mode Rated voltage 250 VAC/30 VDC
Max. rated input 26.4VDC 2 A/point (inductive load), 4 A/point (resistance load)
Input voltage 24VDC, 5.3 mA 5VDC, 0.9 mA AT I AR 4 AJAIl common
Minimum ON voltage 19V 25V ON resistance 50 mQ or less
Maximum OFF current 2mA - ON delay time 10 ms or less
Maximum OFF voltage - 08V OFF delay time 10 ms or less
Input impedance 4.3kQ Insulation mode Relay insulation
Insulation mode Photocoupler insulation
Input time constant™ (switching mode) 10 ps, 2.5 ms, 5ms, 10 ms
* Set 10 ms to input signal of contact points.
1 Specifications - KL-LINK remote analogue unit
Model KL-4AD KL-2DA
Analogue I/0 point Input: 4 points Output: 2 points
Input voltage: -10 to +10 V (2.5 mV 1/8000) Output voltage: -10to +10 V (2.5 mV 1/8000)
0to 10V (2.5 mV 1/4000) 0to 10V (2.5 mV 1/4000)
. 0to 5V (1.25mV 1/4000) 0to5V(1.25 mV 1/4000)
Analogue 1/0 range (resolution) 1105V (1 mV 1/4000) 1105V (1 mV 1/4000)
Input current: 0 to 20 mA (5 pA 1/4000) Output current: 0 to 20 mA (5 pA 1/4000)
41020 mA (4 pA 1/4000) 41020 mA (4 pA 1/4000)
Input resistance Voltage: 1 MQ, Current: 250 Q -
Conversion speed High-speed mode: 200 ps/ch, average mode: 1.6 ms/ch 250 ps/ch
o Average mode: +0.2% of F.S.
R High-speed mode: +0.5% of FS. +0.2% of FS.
Conversion precision Average mode: s04% of FS
- +0.4% 9.
010 60°C High-speed mode: £0.7% of FS. 04% of £S.
Insulation mode Photocoupler, Non-insulation between channels
Others Absolute max. input: Voltage: +15 V, Current: 30 mA \ Max. load resistance: Current: 400 Q, Min. load resistance: Voltage: 1 kQ
Power voltage 24VDC £10%
Internal current consumption 150 mA or less ‘ 190 mA or less
Weight Approx. 180 g
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Model

KL-DC1A

Number of channels

1ch

Sampling cycle

In normal mode: 1 ms (1000 times/s), In high precision mode: 100 ms (10 times/s)

Input range

0to 20 mA (Range 1)

+10 mA (Range 2)

+100 mA (Range 3)

+1 A (Range 4)

+10 A (Range 5)

[Normal

0.01 mA (1/2000)

0.001 mA (1/20000)

0.01 mA (1/20000)

0.1 mA (1/20000)

1mA (1/20000)

Resoluti -
esolution \H|gh accuracy

0.0001 mA (1/200000)

0.0001 mA (1/200000)

0.001 mA (1/200000)

0.01 mA (1/200000)

0.1 mA (1/200000)

Input impedance

100

100

10

010

10mQ

Measurement precision (25 +5°C)

+0.2% of F.S. +1 digit

+0.2% of F.S. +1 digit

+0.2% of F.S. +1 digit

+0.3% of F.S. + 1 digit

+0.5% of FS. +1 digit™

Measurement precision (0 to 50°C)

+0.6% of F.S. +1 digit

+0.6% of F.S. +1 digit

+0.6% of F.S. +1 digit

+0.7% of F.S. =1 digit

+0.9% of FS. +1 digit*

Power voltage

24VDC £10%

Internal current consumption

170 mA or less

Weight

Approx. 350 g

*-5Ato5Ainput

1 Specifications - KL-LINK high-performance remote data input unit - Direct current input unit

Model

KL-DC1V

Number of channels

1ch

Sampling cycle

In normal mode: 1 ms (1000 times/s), In high precision mode: 100 ms (10 times/s)

Input range

0to 10V (Range 1)

+10 V (Range 2)

+100 V (Range 3)

[Normal

0.001 V (1/10000)

0.001 V (1/20000)

0.01V (1/20000)

e | High accuracy

0.0001 V(1/100000)

0.0001 V (1/200000)

0.001 V(1/200000)

Input impedance

1MQ

1MQ

4 MQ

Measurement precision (25 +5°C)

+0.1% of F.S. +1 digit

+0.1% of F.S. +1 digit

+0.2% of F.S. +1 digit

Measurement precision (0 to 50°C)

+0.5% of F.S. +1 digit

+0.5% of F.S. +1 digit

+0.6% of F.S. +1 digit

24\VDC +10%
170 mA or less
Approx. 350 g

Power voltage
Internal current consumption
Weight

1 Specifications - KL-LINK high-performance remote data input unit - Electricity measurement unit

Model KL-WH1

Phase wire 3-phase 3-wire, single-phase 2-wire, single-phase 3-wire

Input voltage/measured frequency | 100 to 220 VAC (sine wave)/45 to 65 Hz

Power failure memory Non-volatility memory (valid electricity amount and invalid electricity amount)

Integrated value cleared Clearing order by key switch on front surface, control input terminal, or KL

Current measurement External current sensors (CT: 3 types for 50 A, 100 A, 250 A) are available as options, and current is set using a switch

Measured items Demand value, instant valid electricity, instant invalid electricity, valid electricity, invalid electricity, interphase voltage, interphase current, power rate, frequency

Power voltage 100 to 220 VAC +10%, 50/60 Hz
Internal current consumption 10 VA or less
Weight Approx. 400 g

1 Specifications - KL-LINK high-performance remote data input unit - Load cell input unit

Model KL-LC1
Number of channels 1ch
Range switching Setting: Setting switch, Connection: Connecting terminal differs by range
Sensor power 5V 5% (30 mA or less)/10 V +5% (30 mA or less): Setting selection by setting switch
Conformed sensor 350 0
Sampling cycle 1ms (1000 times/s)
Input range Range 1 Range 2 Range 3 Range 4
'S';':]L;g:aggxer 5V 2510+25mV 5,010 +5.0 MV 0,010 +10.0my 45010 +15.0 mY
10V -5.0t0 5.0 mV -10.0t0 +10.0 mV -20.0 to +20.0 mV -30.0 to +30.0 mV
Resolution 5V 0.5 pV (1/10000) 1.0 pV (1/10000) 2.0 pV (1/10000) 3.0 pV (1/10000) Q
10V 0.5 pV (1/20000) 1.0 pV (1/20000) 2.0 pV (1/20000) 3.0 pV (1/20000) 3
Linearity drift (0 to 50°C) +0.2% of .S, +1 digit g
Zero drift (0 to 50°C) +0.4% of F.S. +1 digit g
Power voltage 24\VDC +10% 5
Internal current consumption 230 mA or less 2
Weight Approx. 350 g

1 Specifications - KL-LINK remote temperature control unit

Model KL-2TF
Number of temperature input points 2ch
Input* Thermocoupler ‘ Platinum temperature measuring resistor

K.J,T.E R, B, N, S, W5Re/W26Re |
+0.3% of F.S. 1 digit (at 25°C +5°C), +0.7% of F.S. +1 digit (at 0 to 60°C)
125 ms/ch (250 ms/2 ch)
1to 100 seconds
PID control (with auto-tuning and 3 mode stabiliser function installed), Heat/cool PID control (with auto-tuning and 3 mode stabiliser function installed), ON/OFF control

Temperature sensor types JPt100, Pt100
Indicated accuracy
Sampling cycle
Control period
Operation mode

Power voltage 24\VDC +10%
Internal current consumption 160 mA or less
Weight Approx. 210 g

* Can be set for each channel.
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List of Commands

Outputs the previous state to the specified bit of the

Stores the address of indirect-specified device to a

BOUT word device ADRSET specified word device
Type | Mremonics Description ) B0UB lbn\;/%rltfh%nfmorlétggﬁ Ctge previous state to the specified Indirect ADRING | Increases device address by 1
- - Bit output ification | ADRDEC | Decreases device address by 1
LD Connects the device to the power rail as an NO contact Turns the specified bit of the word device ON, and
- - BSET € sp word device U, an ADRADD | Adds the address
LDB Connects the device to the power rail as an NC contact holds this state
AND | Connects a device in series as an NO contact BRES | Turns the specified bt o the word device OFF ADRSUB | Subirac the address
ANB Connects a device in series as an NC contact TMR 32-bit 100 ms subtraction type ON delay timer UPSTRT | Starts the ””"' program
OR Connects a device in parallel as an NO contact TVH 32-Dit 10 ms subtraction type ON delay timer Unit URSIWP |t DU AR e
ORB Connects a device in parallel as an NC contact ™S 32-bit 1 ms subtraction type ON delay timer program UFSUS | Pauses the flow
LDP Connects the device to the power rail as an NO contact that ) ™U 32-bit 10 ps subtraction type ON delay timer UFRSM__ | Restarts the flow
turns ON for one scan only when the lookup relay is ON Timer/ [~ 30-bit addition counter UMALLOC) Acquires unit buffer memory
LDPB &?RQ%’I\?@FO%%VECG& ;0 Otggl pv(l)f:;[l?(ll ‘%so ESer(e:Ig?riga(C)tr\lmat Leliey ouTC 39-bit addition counter UREAD Reéds data of the expansion unit buffer memory
Connects the device to the power rail as an NO contact that e Pulse measurement/DM value measurement Enfrfsfr)ry UWRIT_ s dala the SApAnSon Ul ufe memo}ry
LDF turns ON for one scan only when the lookup relay is OFF Unc 32-bit increment/decrement counter UFILL !iggerfst\ro]ﬁ giﬁ in bateh to the buffer memory in the
Connects the device to the power rail as an NC contact that uot 32-bit increment/decrement timer - —
LDFB Switches the current group No. of the file register to
contact turns ON for one scan only when the lookup relay is OFF END End of main routine program FRSET ihe specified No
ac Connects the device in series as an NO contact that turns i : " :
ANP ON for one scan only when the lookup relay s ON ENDH Sec!uence program end F||e‘ ) FRSTM mﬁ?grthgacrurrem values of the file register to the
Connects the device in series as an NC contact that turns CON Serial comnection of an output nsiruction reasster o ‘
ANPB ON for one scan only when the lookup relay is ON MPS Stores the previous state FRLDM fezaigtsetrhe data saved in memory card into the file
ANF Connects the device in series as an NO contact that turns MRD Reads the content stored by the MPS instruction
ON for one scan only when the lookup relay is OFF . MPP Clears the content stored by the MPS instruction
Connects the device in series as an NC contact that turns i
ANFB ON for one scan only when the lookup relay is OFF end ANL Seral connection of contact block Arithmetic operation instruction
- ORL Parallel connection of contact block
ORP Cnnneoc’t\lsflhe device in parallel as an NO contact that - fous ON/OFF st before T
turns ON for one scan only when the lookup relay is ON INV in‘s/tsruitiotr}l previous state before this Type Mnemonics Description
ORPB Connects the device in parallel as an NC contact that — DW Data transfer
turns ON for one scan only when the lookup relay is ON Mep | Only 1 scan period is Oév_ on the up edge of the - -
o Connects he device in parallel as an NO contact that previous execut!on §on ition LDA Transfers data to internal registers
turns ON for one scan only when the lookup relay is OFF MEF Only 1 scan period is ON on the down edge of the STA Transfers data from internal register to transfer
N previous execution condition destination
ORFB Connects the device in parallel as an NC contact that — - ——
turns ON for one scan only when the lookup relay is OFF RFSX Re‘freshes the states of specified number of input PLDA Transfers data of specified bits from transfer source to
BLD Connects the specified bit of a lookup word device to Direct I/0 TS — ineinal register -
the power rail as an NO contact RFSY R?freshes the states of the specified number of output PSTA Transfers data of specified bits from internal register
BLDB Connects the specified bit of a lookup word device to [Cays (0 ransfer dest.mam)n .
the power rail as an NC contact TMIN Transfers 32-bit numerical values set by the digital
BAND Connects lhe;“ sopeciﬁed bit of a lookup word device in tTnmmfer toda: \fntemta\ fBilStef ; "
Bit contact PP — Appliediins Data move Mov destination
Connects the specified bit of a lookup word device in
BANB series as an NC contact "
Type | Mnemonics Description BMOV | Block transfer data from source to destination
Connects the specified bit of a lookup word device in i -, -
BOR Shift SFT Shift register operation
parallel as an NO contact B Step sar FMOV | Batch transfer data from source to destination
BORB Connects the specified bit of a lookup word device in Step - .
parallel as an NC contact STE Step end pmoy | Transfers information of any continuous bits of word
o Connects the evice fo the power rail 2s an NO TG Stage start device into the specified bits of specified word device
. contact that turns ON in the condition A=B IJMP Stage jump BYLMOV tSr:lr?spérupper data to lower data and performs data
D« Connects the device to the power rail as an NO ENDS Stage end
contact that turns ON in the condition A < B - BYBMOY | SVaps lower data to upper data and performs data
D> Connects the device to the power rail as an NO W-ON Bﬁ'gﬁé“ﬁléaé%‘f;{ﬁfny ggﬂhsea,\ﬁhe previous siaus ansler - - —
contact that turns ON in the condition A> B Stage . - RND Stores 16-bit random data into transfer destination
B Connects the device to the power rail as an NO processing| .orr Holds the target relay ON when the previous status is ADD Binary data addition
D<= H . ON and the detection relay is OFF
contact that turns ON in the condition A< =B SUB Binary data sublraction
Connects the device o the power rail as an NO W-UE Holds the target relay ON when the previous status is - ——
LD>= contact that turns ON in the condition A > = B Sngndhthe detection relay is up-edge meL Emary 2ata g]umpllcanon
- the target relay ON when the previous status is inary data division
Connects the device to the power rail as an NO W-DE ol - i i
LD> | Contact that turns ON in the condition A <> B ON.and Ihe detection refay is down-edge ﬁ”‘“meF'“’ INC Increment the target device value by 1
AND= Connects the device in series as an NO contact that MC Jicicates 11 SaIE oG InaSIaraonirol Oper;ﬂon DEC Decrement the target device value by 1
turns ON in the condition A -B MCR Ind\cales‘the end of the master control ROOT Square-root operation
e i g O o oA Towe soes POW_{Eigorentl geaton
< ECALL  |Executes subroutine of specified module oMP Dala compare
AND> Connects the device in series as an NO contact that SBN Sub-routine start
C turns ON in the condition A> B 2CMP Zone compare
- RET Sub-routine end - - -
contact AND<- Connects the device in series as an NO contact that ANDA Logic operation of internal register and logic AND data
turns ON in the condition A <=8 FOR Repeat start ORA Logic operation of internal register and logical OR data
ANDs— | Connects the device in series as an NO contact that NEXT | Repeat block end Logical |EORA |Logic operafion of infernal register and exclusive OR (XOR) data
turns ON in the condition A>=B Flow BREAK | Repeat forced end X
N i operation | ENRA Logic operation of internal register and exclusive NOR data
AND<> | Connects the device in series as an NO contact that At Execution Condition ON, jumps o LABEL -
turns ON in the condition A<>B CJ instruction , jump COM Inverts bits
Connects the device in parallel as an NO contact that : . - NEG Inverts sign
OR= Hlaate At Execution condition OFF, jumps to LABEL
turns ON in the condition A= B NCJ instruction SRA Shifts bits of internal register right
Connects the device in parallel as an NO contact that p f
ORe turns ON in the condition A< B SCJ Jumps to the LABEL instruction (1 scan ON delay) S\E/;A 2??3 bits of :memal register left
— ifts internal register arithmetic right
Connects the device in parallel as an NO contact that i i
OR> turns ON in the condition A> B 6010 Uncond\tpna”y Jumgs 10‘ LABEL insiruction ASLA Shifts internal register arithmetic left
ORee | Connects the device in parallel s an NO contact that LABEL ge@:%h;:ﬂgmg&eﬂ%mahon of the CJ, NCJ, SCJ or RRA Shifts bits of internal register right with carry
~__ [tums ONinthe condition A<=B RLA Shifts bits of internal register left with carr
Connects the device in parallel as an NO contact that MCALL _|Exeoutes sub-roufine (ype macro Data shift : : S
OR>= s ON in the condition A > = B Macro MSTRT | Execues self-hold type macro RRNCA Sh!ﬂs ths of !nlemal regﬁster right Ythhoul carry
o Connects the device n paralel a5 an NO conlact et MEND | Stops self-hold type macro RLNCA Shf(ts bits of internal register left v./lthout carry
turns ON in the condition A<>B ' ) Finctionblock call WSR Sh!ﬂs word data toward larger device No.
ouT Outputs the previous state EIU antlon FEND AT ek WSL Shifts word data toward smaller device No.
0uB Inverts and outputs the previous state 0c FUN Function call BSR Shifts content of bit device toward larger device No.
SET Turns the target relay ON, and holds it in this state Module VDSTRT | Module execution start BSL Shifts content of b.n fievice toward smaller device No.
RES Turns the target relay OFF MDSTOP | Module execution stop LIMIT Upper and lower limit control
Sets (holds ON state) or resets (turns OFF) the target . p BANDC | Dead band control
KEEP | efay according to the SET/RES input condition ::d?;er ;EUSH Saves ‘_”dex register uniformly ZONE | Zone control
DIFU Turns a target relay ON for one scan at the up edge of g op Reads index regster uniformly Data APR Linar approximation
Output the previous state control - — — -
. Turns a target relay ON for one scan at the down edge RAMP Outputs input value variation in a specified gradient
of the previous state TPOUT | Performs pulse output at a specific ON cycle and time
ONDL  |Sets ON delay operation of the target relay LLFLT | Outputs input through the lag filter
OFDL Sets OFF delay operation of the target relay B TBCD Converts binary to BCD
SHOT Operates the target relay as a one-shot timer c:n?/ersi\, TBIN Converts BCD to binary
FLIK Uses the target relay as a flicker circuit MPX Decodes 4-bit number to 16-bit number
ALT Sets the target relay for alternate operation




DMX Encodes 16-bit number to 4-bit number CAL+ Operand3 Binary data addition operation HSP Sets input time constant to 10 ps
GRY Converts binary code to grey code CAL- Operand3 Binary data subtraction operation DI Disables interrupt
RGRY Converts grey code to binary code CAL* Operand3 Binary data multiplication operation El Enables interrupt
DISN Disperses word (16-bit) into nibble units (4-bit) CAL/ Operand3 Binary data division operation DIC Sets interrupt disabled range
UNIN Unites the nibble units (4-bit) to word (16-bit) Simple CAL& Operand3 Logical AND operation High- INT Executes interrupt
DISB Disperses word (16-bit) into byte (8-bit) operation | CAL| Operand3 Logical OR operation speed RETI Ends interrupt
UNIB Unites byte (8-bit) to word (16-bit) CAL* Operand3 Exclusive OR operation processing| [EDGE | Sets detection conditions used for interrupt
3 SWAP Swaps the upper data and lower data CAL~ Operand? Bit Inversion CTH 32-bit high-speed counter
c:rtl?lersiu BSWAP | Switches block units for upper data and lower data CAL>> | Operand? Shift right CTC 32-bit high-speed counter comparator
XCH | Exchanges data CAL<< | Operand? Shiftleft Updates the current valug of high-speed counter CTH
RRSCTH inio the latest val
pEco  |Decodes the numbe[§ of the lower n bits of the Into the fatest value
internal register to 2" bit binary data PLSX Stars X-axis positioning
Encodes the “1” (ON) positions of specified o P
ENCO | continuous n number of bit devices to an 8-bit PLSY | Starts Y-axis positioning
numerical value JOGX X-axis inching operation
ABS Absolute value Type | Mnemonics Description JOGY Y-axis inching operation
CPMSET | Creates CIP message HKEY Hex key data input ORGX Zero refurn on X-axis
CPMGET | Obtains CIP message SEG Decodes for 7-segment display ORGY Zero return on Y-axis
FLOAT | Converts binary to floating real number BONT Counts the number of ON bis in internal register TCHX Teaching X-axis
INTG Converts floating real number to binary - TCHY Teaching Y-axis
Converts binary to double-precision floating point poNT | Counts the number of data of same value as internal HOMEX | Starts X-axis home position movement
DFLOAT | o number register in data block 5 5
- ; HOMEY tarts Y-axis home position movement
Py : Detects device No. of data of same value as internal
DINTG, | opetsdouble-prcison loating pint ealnumter SER | registers in a data block CHGSPX_| Changes the operation speed on X-axis
DFTOF Converts double-precision floating point real number DSER ggﬁg?gt%smtr‘f“%otshiganclitlgzdd%\{\ace for storing data CHGSPY | Change the operation speed on Y-axis
to single-precision floating point real number - p . RFSPSX | Updates the current position and speed of X-axis to
FTODF Converts single-precision floating point real number Max. Searches maximum value in data block the latest values
to double-precision floating point real number MIN Searches minimum value in data block RESPSY Updates the current position and speed of Y-axis to
DISF Disperses floating real number into mantissa/ AVG Calculates average value in data block the latest values
exponent Data ) ) B MCMP | Multi-stage comparator operation
UNIF Unites mantissa and exponent to floating real number processing WSUM | Total of binary data in specified range g\?lli-?ch ABSENG | Cam switch operation by absolute encoder
EXP Exponent operation BSUM Stores total of binary data (upper/lower 8 bits) in INCENC | Cam switch operation by incremental encoder
" " specified range to internal register
) LOG Natural logarithm operauor.] FCNT | Measures pulse input frequency using CTHO
Floating [ 0610 | Common logarithm operation CRC Calculates CRC value
point RAD Converts degree 5(°) to radians (rad) ZRES Resets specmeq range : : ngijqnut:?cy RONT yTeﬁ%ures the speed of rotation of pulse input using
DEG Converts radians (rad) to degree (°) EXT F:é?glg? 16-bit internal register to 32-bit internal
. PLSOUT | Outputs pulse of frequency specified by CTH1
SIN Calculates the sine (sin) value from the angle (rad) BOMP Compares binary data in two specified ranges m oo
PID
C0S Calculates the cosine (cos) value from the angle (rad) BCMPI Compares binary data in specified range with PIDAT Controls PID instructions with auto-tuning
specified binary data LOGE Enables logging with specified logging 1D
TAN Calculates the tangent (tan) value from the angle (rad) RND Generates random number Logging | LOGD Disables logging with specified logging 1D
SORT Arranges binary data TRGD Ca : P
. ptures data log with specified log ID
ASIN Calculates the angle (rad) from the sine (sin) value SORTN | Splits and arranges binary data T
FIFOW | Writes FIFO dat X TRGR Obtains the device recording data
ACOS | Calculates the angle (rad) from the cosine (cos) value ites ala recording
FIFOR Reads FIFO data MWRIT | Writes device data to a memory card
ATAN Calculates the angle (rad) from the tangent (tan) value T LIFOW | Writes LIFO data MREAD | Reads device data from a memory card
able
PR LIFOR  |Reads LIFO data
Calculates the angle in radians (rad) from the XY .
ATAN2 coordinates o FWRIT Overwrites data of data block MFREE | Oblains tr‘ee space on a memory card
ASC___| Converls binary 1o HEX ASCIl code FINS | Inserls datain cata block MIKDIR | Creates diectory on a memory card
RASC | Converts HEX ASCI code {0 binary FDEL | Deletes data in data block MRMDIR_|Deletes a specified older in a memory card
DASC Converts binary to decimal ASCII code WTIME | Writes time data to calendar timer MDEL Deletes a specified file in 2 memory card
RDASC | Converts decimal ASCII code to binary Clock SEC Converts date/time format data to second format data Memory | MPRINT | Writes character strings to a file on a memory card
: ; processing| RSEC Converts second format data to date/time format data card
HASC Converts 16/32-bit unsigned binary to Hex ASCII . .
ST Adjusts calendar timer by £30 seconds MREADL |Reads a single line from a file on a memory card
RHASC | Converts Hex ASCII to 16/32-bit unsigned binary LDWK Connects ON/OFF of specified week/hour/minute/ MCOPY | Copies a file on a memory card
second ranges with power rail as NO contacts "
FASC Converts floating real number to text string Connects ON/OFF of specified week/hour/minute/ MMOV_ | Moves a file on a memory card
RFASC | Converts text string to floating real number LDWKB second ranges with power rail as NC contacts MREN Changes the name of a file on a memory card
SMOV | Transfers text string Connects ON/OFF of specified week/our/ minute/ MFREEK | ODiains the amount of free space on a memory card in
ANDWK in seri units of kilobytes
SADD Adds text string Weik ) second ranges as NO contacts in series y!
o - contac Connects ON/OFF of specified week/hour/minute/ MSTAT | Obtains the status of a file on a memory card
SRGHT g#éso? as;;sﬂfggﬂngumber of characters from the right ANDWKB second ranges as NG contacts in series : :
Cuts a spciid mumber of cheradirs from e et ORUK Connects ON/OFF of specifed week/hour/ minute/ AWNUM | Displays user message 1 on access window (value)
SLEFT | eng of a text string second ranges a5 NO contacls in paralle AWMSG Displa)ys user message 2 on access window (text
Text ; Connects ON/OFF of specified week/hour/ minute/ Access string
TR SMID__ | Cuts part ofa text string . - . ORWKB | socond ranges as NC contacts in paralie Window - -
SRPLC  |Replaces part of a text string with a specified text string LDCAL Connects ON/OFF of specified year/monthday ranges AWSHOW | Displays user message on access window
SINS Inserts a text string to be specified with power rail as NO contacts ) ]
SDEL Deletes a text string to be specified LDCALB Connects ON/OFF of specified year/month/day ranges AWHIDE | Clears user message displayed on the access window
STRIM | Deletes end of text string vith power ral 25 NG contcts Freg operation RFSFRC Updates the current value of free operation counter to
ANDCAL | Connects ON/OFF of specified year/month/day ranges counter the latest value
SFIND | Searches for a specified text string from a text string Calendar as NO contacts in series Sensor | SPRD Reads sensor parameter
SFINDN | Searches for a text string GO ANDCALB SSH%BEE”%’\C‘{S;FS?&ZECmea year/month/day ranges setting SPWR Writes sensor parameter g)
i instruction
SCMP | Compares text strmg( ) ORCAL Conrgcts ON/OFF of specified year/month/day ranges = SSVC Executes sensor service g 5
Disperses text string (byte units) into text strings as NO contacts in paralle! yelic ; it @,
DISS (word units) — i RFSCI Cyclic communication input refresh 3 =
- - ORCALB Connects ON/OFF of specified year/month/day ranges s 36
UNIS lLJJRI\ItSe)s text string (word units) into text strings (byte as NC contacts in parallel {e rtes : RFSCO | Cyclic communication output refresh a g-
Alarm  |ARES | Clears alarm relay/alarm log TV 2=
LEN Detects text string length =
RCOM | Reads text string [ instructions available for KV-8000 only »
CPSASC | Converts CIP character string dala [ Tinstructions available for KV-8000/7500/7300 only
RCPSASC | Performs reverse conversion of CIP character string data [ Tinstructions available for KV-5500/5000/3000 only

* Some instructions may not be available for KV-5500/5000/3000 depending on
the version of functions.
* Refer to the reference manual for instructions available for KV-700.
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List of Component Devices

1 CPU unit
Classification Item name Model Functions/Specifications Reference
4y G CPU unit with built-in ] Program capacity: 1500 k steps, LD instruction processing speed: 0.96 ns,
KV-8000 Series EtherNet/IP™ port Kv-3000 EtherNet/IP™ port, USB port (USB 2.0), CPU inner bus, Machine Operation Recorder function P.21039
CPU unit with built-in KV-7500 Program capacity: 1500 k steps, LD instruction processing speed: 0.96 ns
EtherNet/IP™ port EtherNet/IP™ port, USB port (USB 2.0), CPU inner bus
KV-7000 Series P.40to 41
CPU unit with built-in KV-7300 Program capacity: 160 k steps, LD instruction processing speed: 0.96 ns
serial port RS-232C port, USB port (USB 2.0), CPU inner bus
CPU unit with built-in KV-5500 Program capacity: 260 k steps, LD instruction processing speed: 10 ns
EtherNet/IP™ port EtherNet/IP™ port, USB port (USB 1.1), Built-in I/0 (input 16 points/output 8 points)
. g CPU unit with built-in ] Program capacity: 260 k steps, LD instruction processing speed: 10 ns
St anaieres Ethernet port KV-5000 Ethernet port, USB port (USB 1.1), Built-in I/0 (input 16 points/output 8 points) P44
CPU unit with built-in KV-3000 Program capacity: 160 k steps, LD instruction processing speed: 10 ns
serial port RS-232C port, USB port (USB 1.1), Built-in I/0 (input 16 points/output 8 points)
1 Other expansion units
- ) I Supported series
Classification/Item name Model Functions/Specifications KV-8000/7000 | KV-5000/3000 Reference
KV-B16XC 16 points, 24/5 VDC switch, screw terminal block v v
Input Unit KV-C32XC 32 points, 24/5 VDC switch, MIL connector 34 pins x 1 v 4 P 421043
KV-C64XC 64 points, 24/5 VDC switch, MIL connector 34 pins x 2, compatible with 2-wire sensor v v
KV-B8RC 8 points, relay (independent common), screw terminal block v v
KV-B16RC 16 points, relay, screw terminal block v v
KV-B16TC 16 points, transistor (sink), screw terminal block v v
KV-B16TD 16 points, MOSFET (sink), with overcurrent protection function, screw terminal block v v
KV-B16TCP 16 points, transistor (source), screw terminal block v v
Output unit KV-C32TC 32 points, transistor (sink), MIL connector 34 pins x 1 v 4 P 421043
1/0 KV-C32TD 32 points, MOSFET (sink), with overcurrent protection function, MIL connector 34 pins x 1 v v
KV-C32TCP 32 points, transistor (source), MIL connector 34 pins x 1 v 4
KV-C64TC 64 points, transistor (sink), MIL connector 34 pins x 2 v v
KV-C64TD 64 points, MOSFET (sink), with overcurrent protection function, MIL connector 34 pins x 2 v v
KV-C64TCP 64 points, transistor (source), MIL connector 34 pins x 2 v v
g . . 32 inputs + 32 outputs, 24/5 VDC switch, MIL connector 40 pins x 2
High-speed 1/0 unit Kv-SIR32XT Unit interrupt, Inter-unit synchronisation, with Overcurrent protection function v P.19,P 421043
KV-B8XTD 8 inputs + 8 outputs, MOSFET (sink), with overcurrent protection function, screw terminal block v v
1/0 unit KV-C16XTD 16 inputs + 16 outputs, MOSFET (sink), with overcurrent protection function, MIL connector 34 pins x 1 v v P 421043
KV-C32XTD 32 inputs + 32 outputs, MOSFET (sink), with overcurrent protection function, MIL connector 34 pins x 2 v 4
High-speed analogue g Voltage, current input 4 ch, Conversion speed: 10 ps/ch, Resolution: 1/20000, Conversion precision: v
input unit Kv-SAD04 0.1% (at 25°C), Unit interrupt compatible P.20,P. 441045
. Voltage, current input: 4 ch, Conversion speed: 25 ps/ch, Resolution: 1/20000, Conversion precision: v v
KV-ADAOV. | 4 1o of FS. (at 25°C)
. . : Voltage, current input: 4 ch, Conversion speed: 80 ps/ch, Resolution: 1/4000, Conversion precision: v v
A/D conversion unit KV-AD40 +02% of FS. (at 25°C) P 4410 45
; Voltage, current input: 4 ch, Conversion speed: 80 ps/2 ch, 160 ps/4 ch, Resolution: 1/30000, v v
Analogue KV-ADA0G Conversion precision: +0.05% of F.S. (at 25°C)
High-speed analogue ’ Voltage, current output 4 ch, Conversion speed: 10 ps/ch, Resolution: 1/20000, Conversion precision: v
output unit KV-SDAD4 0.1% (at 25°C), unit interrupt, inter-unit synchronisation P.20,P 441045
. Voltage, current output: 4 ch, Conversion speed: 25 ps/ch, Resolution: 1/20000, Conversion precision v v
o [KUDAADY g e, of FS. (at 25°C)
D/A conversion unit Vol { output: 4ch, Conversion speed: 80 ss/ch, Resolution: 1/4000, Conversion precisi
. oltage, current output: 4 ch, Conversion speed: 80 ps/ch, Resolution: , Conversion precision: v v
KV-DAD 159, of S (at 25°C) P44t 45
A/D and D/A conversion KV-AMA4OV Voltage, current input: 2 ch + voltage, current output: 2 ch, Conversion speed: 80 ps/ch, Resolution: v v
unit 1/8000, Conversion precision: +0.2% of F.S. (at 25°C)
b ’ g Thermocoupler and platinum temperature measuring resistor, voltage, current input: 4 ch, Conversion v v
Temperature D A KV-TP40 speed: 50 ms/4 ch, Insulation between channels P 441045
Temperature control unit | KV-TF40 Thermocoupler and platinum temperature measuring resistor input: 4 ch, PID auto-tuning
MECHATROLINK-IIl communication, 4-axis
KV-XHO4ML | Position control, speed control, torque control, linear interpolation, arc interpolation, helical v
interpolation, synchronisation control, unit interrupt, inter-unit synchronisation )
. B MECHATROLINK-IIl communication, 16-axis PAblo47
\E,vli)t?]n;?r%mﬁf/izﬂdorl:/?ﬁ nu"'t KV-XH16ML | Position control, speed control, torque control, linear interpolation, arc interpolation, helical v
P 9 interpolation, synchronisation control, minute control
MECHATROLINK-II communication, 16-axis
KV-ML16V Paosition control, speed control, torque control, linear interpolation, arc interpolation, helical v v
Positioning/ interpolation, synchronisation control, minute control
Motion 2-axis pulse train
KV-MC20v Position control, linear interpolation, arc interpolation, helical interpolation, synchronisation control, v v
i it minute control
Pulge tram positioning/ P 461047
motion unit 4-axis pulse train
KV-MC40v Position control, linear interpolation, arc interpolation, helical interpolation, synchronisation control, v v
minute control
. ’ : ] Increment encoder input: 4 ch, absolute encoder input: 2 ch, 12 universal inputs + v
ilnctonletensihlipy KV-MX1 12 universal outputs, SD card slot v
High-speed positioning unit | KV-SHO4PL Pulse train, 4-axis, position control, linear interpolation, unit interrupt compatible v P.21,P. 481049
- Fosrct Modbus RTU communication, max. 8 axes
Egshnmnmg/ Cg?nm?rzcaﬂr?i? KV-LH20V Manufacturers of compatible devices: v v P 481049
ngun'tzfiee P 9 KEYENCE; IAI Corporation; ORIENTAL MOTOR Co., Ltd.; SMC Corporation
i) G e U KV-8SC02 2 ch, Max. input frequency: 16 MHz (2-phase, 4-multiplication), Unit interrupt, Inter-unit synchronisation v P.21,P 481049
ahsp KV-SC20V 2 ch, Max. input frequency: 4 MHz (2-phase, 4-multiplication) v v P48 to 49




1 Other expansion units

Classification/ltem name Model Functions/Specifications KV-800§/U7F:]p[l[:]ne’lj(\7?::;0 /3000 Reference
2 ports; EtherNet/IP™, EtherCAT® (slave), CC-Link IE Field (intelligent device station),
KV-XLE02 and PROFINET (device) compatible; 1000BASE-T/100BASE-TX/10BASE-T; PLC link v
Ethernet unit Function; PROTOCOL STUDIO mode; FTP client/server function; unit interrupt; inter-unit
synchronisation
KV-LE21V 100BASE-TX/10BASE-T, FTP client/server function v
™ i
SlEEATPT o KV-EP21V Et]h(]eémgtél—;X/ggBm:gtEﬂeFTP client/server function Y P 23
FL-net unit KV-FL20V FL-net (OPCN-2) Ver. 2.00 compatible, 100BASE-TX/10BASE-T v P.50t0 53
Network KV-XL202 iﬂpn()‘r:]ste(rFsLSu;tZE:ﬁtCe)HFl’;E)S\;mm;s‘g;&;’ROTOCOL STUDIO mode, Modbus master/slave, v
Serial communication unit KV-XL402 2 ports (RS-422A/485), PLC link Function, PROTOCOL STUDIO mode, Modbus master/ v
slave, unit interrupt, inter-unit synchronisation
KV-L21V 2 ports (RS-232C x 1 port + RS-232C/422A/485 x 1 port), Modbus master/slave v v
High-speed multi-link unit KV-LM21V High-speed multi-link (for connection to VT Series), serial PLC link v v
KL-LINK unit KL-N20V Communication speed 5 Mbps, remote |/0 mode, PLC link mode v v
CC-Link unit KV-CL20 CC-Link Ver. 2.0, uqmmunicaﬂon_ speed 10 Mbps, master station, master station (duplex), v v P 581061
standby master station, local station
DeviceNet™ unit KV-DN20 Communication speed 500 kbps, master mode, slave mode, master & slave mode v v
Communication unit KV-EP02 2 ports, EtherNet/IP™, 100BASE-TX/10BASE-T v v P.54 1057
KV-NC16EXE |16 inputs, 5/24 VDC switch, European terminal block v v
KV-NC16EX 16 inputs, 24/5 VDC switch, MIL connector 20 pins x 1 v v
KV-NC32EX 32 inputs, 24/5 VDC switch, MIL connector 34 pins x 1 v v
KV-NC8ER 8 outputs, relay output, European terminal block v v
KV-NC16ETE |16 outputs, transistor (sink) output, European terminal block v v
1/0 Unit KV-NC16ETPE |16 outputs, transistor (source) output, European terminal block v v
(Connector) KV-NC16ET |16 outputs, transistor (sink) output, MIL connector 20 pins x 1 v v
KV-NC16ETP |16 outputs, transistor (source) output, MIL connector 20 pins x 1 v v
KV-NC32ET 32 outputs, transistor (sink) output, MIL connector 34 pins x 1 v v
KV-NC32ETP |32 outputs, transistor (source) output, MIL connector 34 pins x 1 v v
KV-NC16EXT |16 inputs/16 outputs, transistor (sink) output, MIL connector 34 pins x 1 v v
KV-NC32EXT |32 inputs/32 outputs, transistor (sink) output, MIL connector 34 pins x 2 v v
KV-N8EX 8 inputs, 24/5 VDC switch, screw terminal block v v
KV-N16EX 16 inputs, 24/5 VDC switch, screw terminal block v v
EtherNet/IP™ KV-NSER 8 outputs, relay output, screw terminal block v v P25,
KV-NSET 8 outputs, transistor (sink) output, screw terminal block v v P 541057
1/0 Unit KV-NSETP 8 outputs, transistor (source) output, screw terminal block v v
(Terminal block) KV-N16ER 16 outputs, relay output, screw terminal block v v
KV-N16ET 16 outputs, transistor (sink) output, screw terminal block v v
KV-N16ETP 16 outputs, transistor (source) output, screw terminal block v v
KV-N8EXR Input 8 points/output 8 points, relay output, screw terminal block v v
KV-NSEXT 8 inputs/8 outputs, transistor (sink) output, screw terminal block v v
Analogue input; Voltage, current input: 4 ch; Conversion speed: 80 ps/ch; Resolution
. KV-NC4AD 1/400%; Conpversion pgrecision: 0.3‘5/)0 (at 25°C +5°C); Euro?)ean temgin/al block v v
/(\ggrl%%lgoe/mt KV-NC2DA Analogue output;_ Vo\tage_, gurrent output: 2 ch; Conversion speed: 8(_) ps/ch; Resolution: v v
Terminal block) 1/4000; Conversion precision: 0.3% (at 25°C +5°C); European terminal b\qck
KV-N3AM Analogue 1/0; Vo\@age, current input: 2 ¢h / Vo\t_a_ge, current output: 1 ch; Conversion speed: v v
80 ps/ch; Resolution: 1/4000; Conversion precision: 0.3% (at 25°C +5°C); Screw terminal block
Temperature Input Unit | KV-NCATP lzrene;zjer;ﬂzusrem\r;/pcuht tEhuerrOrE(e);gutg:zfrl:}lgﬁ)rgkreswstance thermometer 4 ch, conversion v v
Remote 1/0 Connection conversion unit | KV-NC1 For connecting screw terminal block type expansion units v v
KL-8BLX 8 inputs, 24/5 VDC switch, screw terminal block v v
KL-16BX 16 inputs, 24/5 VDC switch, screw terminal block v v
KL-16CX 16 inputs, 24/5 VDG switch, MIL connector 26 pins x 1 (included) v v
KL-32CX 32 inputs, 24/5 VDC switch, MIL connector 26 pins x 2 (included) v v
KL-8BLR 8 outputs, relay, screw terminal block v v
1/0 Unit KL-8BLT 8 outputs, transistor (sink), screw terminal block v v
KL-16BR 16 outputs, relay, screw terminal block v v
KL-16BT 16 outputs, transistor (sink), screw terminal block v v
KL-16CT 16 outputs, transistor (sink), MIL connector 26 pins x 1 (included) v v
KL-LINK KL-32CT 32 outputs, transistor (sink), MIL connector 26 pins x 2 (included) v v
KL-8BXR 8 inputs + 8 outputs, relay, screw terminal block v v
KL-8BXT 8 inputs + 8 outputs, transistor (sink), screw terminal block v v
KL-4AD Voltage, current input: 4 ch; resolution: 1/4000; with 4-digit 7 segment display v v
Analogue Unit KL-2DA Voltage, current output: 2 ch; resolution: 1/4000; with 4-digit 7 segment display v v o
KL-DC1A Direct current input: 1 ch; resolution: 1/200000; with 4-digit 7 segment display v v P 5810 61 5 _
KL-DC1V Direct current input: 1 ch; resolution: 1/200000; with 4-digit 7 segment display v v 82
Temperature control unit | KL-2TF Thermocouple/platinum resistance thermometer input: 2 ch v v § g
Load cell unit KL-LC1 Load cell input: 1 ch; resolution: 1/20000; with 4-digit 7 segment display v v ég’
Power unit KL-WH1 Electricity amount measurement: 1 ch, with 4-digit 7 segment display v v Q-
KV-RC16BX 16 inputs, 24/5 VDC switch, screw terminal block v v 2
KV-RC32BX |32 inputs, 24/5 VDC switch, screw terminal block v v
KV-RC16BR 16 outputs, relay, screw terminal block v v
1/0 Unit KV-RC16BT 16 outputs, transistor (sink), screw terminal block v v
CC-Link KV-RC32BT 32 outputs, transistor (sink), screw terminal block v v
KV-RC8BXR |8 inputs + 8 outputs, relay, screw terminal block v v
KV-RC8BXT 8 inputs + 8 outputs, transistor (sink), screw terminal block v v
KV-RC16BXT |16 inputs + 16 outputs, transistor (sink), screw terminal block v v
A U KV-RC4AD Voltage, current input: 4 ch; resolution: 1/12000; with 5-digit 7 segment display v v
KV-RC4DA Voltage, current output: 4 ch; resolution: 1/12000; with 5-digit 7 segment display v v
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List of Component Devices

1 Other expansion units

Classification Item name Model Functions/Specifications KV-8000/7SI;J§Dp0ned S:\rll-essuﬂwsmlu Reference
Communication unit NU-EP1 N-bus compatible, PoE function v v .
Network DL-EP1 D-bus supported v v
EtherNet/IP™ compatible | NE-Q05P 5 ports, 24 VDC, QoS function, PoE function v v
Ethernet switch NE-Q05 5 ports, 24 VDC, QoS function v v )
AC Power Supply Unit Output capacity: 1.8 A
Panar ey with Error Output KUPUT o oot - Raed oad: 24DC, 05 A Y P.40to 41
AC Power Unit KV-U7 Output capacity: 1.8 A v P. 40 to 41
Error output Error output unit KV-DR1 Relay output Rated load: 24 VDC, 0.5 A v P40 to 41
Wireless communication | Bluetooth unit KV-BT1 Bluetooth® Ver2.0 + EDR, Communication distance: 10 m v P. 40 to 41
. a . 3 layers (when 1-m extension cable is used, max. 48 units are connectable
(1D @iznE D (BN D Ul KV-EB1 2 Iagers Ewhen 2-m extension cable is used: max. 32 units are connectab\e; e e )
1 Camera units, others
. . - Supported series
Classification Item name Model Functions/Specifications KV-8000 KV-7000 | KV-5000/3000 Reference
Camera input unit KV-CA02 2 ports v
Compact standard camera KV-CA1H Colour camera, Resolution: 640 (H) x 480 (V), Frame rate: 10/30/120 fps v
Wide field and high-resolution |y eaqyy | Colour camera, Resolution: 1280 (H) x 960 (V), Frame rate: 10/30 fos v P8l
Camera camera
P.381t039
KV-C5 Cable length: 5m v
Camera cable KV-C10 Cable length: 10 m v
KV-C20 Cable length: 20 m v
1 Software
Classification Type Item name Model Functions/Specifications
Downloadable KV STUDIO Ver. 11 (Global version) KV-H1G-DL Windows 10/8/7-compatible, site licence*
Programming KV STUDIO Ver. 11 KV-H1J-DL Windows 10/8/7-compatible, site licence™
support software | Packaged KV STUDIO Ver. 11 (Global version) KV-H11G Windows 10/8/7-compatible, site licence*
(DVD-ROM) KV STUDIO Ver. 11 KV-H11J Windows 10/8/7-compatible, site licence*
KV COM+ for Excel KV-DH1-DL Windows 10/8/7/Vista/XP-compatible, 1 licence
KV COM+ for Excel (5 licences) KV-DH1-DL5 Windows 10/8/7/Vista/XP-compatible, 5 licences
KV COM+ Library KV-DH1L-DL Windows 10/8/7/Vista/XP-compatible, 1 licence
Downloadable KV COM+ Library (5 licences) KV-DH1L-DL5 | Windows 10/8/7/Vista/XP-compatible, 5 licences
KV COM+ for Excel (English version) KV-DH1E-DL Windows 10/8/7/Vista/XP-compatible, 1 licence
KV COM+ for Excel (5 licences, English version) |KV-DH1E-DL5 | Windows 10/8/7/Vista/XP-compatible, 5 licences
X KV COM+ Library (English version) KV-DH1LE-DL | Windows 10/8/7/Vista/XP-compatible, 1 licence
Ej;ﬁifgr'i'g;“""/ KV COM+ Library (5 licences, English version) | KV-DHLE-DL5 | Windows 10/8/7/Visia/XP—compatible, 5 licences
software KV COM+ for Excel KV-DH1 Windows 10/8/7/Vista/XP-compatible, 1 licence
KV COM+ for Excel (5 licences) KV-DH1-5 Windows 10/8/7/Vista/XP-compatible, 5 licences
KV COM+ Library KV-DH1L Windows 10/8/7/Vista/XP-compatible, 1 licence
Packaged KV COM+ Library (5 licences) KV-DH1L-5 Windows 10/8/7/Vista/XP-compatible, 5 licences
(CD-ROM) KV COM+ for Excel (English version) KV-DH1E Windows 10/8/7/Vista/XP-compatible, 1 licence
KV COM+ for Excel (5 licences, English version) |KV-DH1E-5 Windows 10/8/7/Vista/XP-compatible, 5 licences
KV COM+ Library (English version) KV-DH1LE Windows 10/8/7/Vista/XP-compatible, 1 licence
KV COM+ Library (5 licences, English version) | KV-DH1LE-5 Windows 10/8/7/Vista/XP-compatible, 5 licences

* Through user registration, the software can be used by multiple persons associated with the office (including factories, business offices, and sales offices) that purchased the software.



1 Option list

Classification Related models Overview Model Accessory Remarks
KV-M16G 16 GB
g;/ozé?gg(/]g?g&%SOO/ SD memory card KV-M4G 468
KV-M1G 1GB
oraams |
KV-8000/7500/7300 Backup battery KV-B1 For calendar timer saving, mounted to battery case on front of CPU
Backup battery 0P-51604 v Connect with connector in battery case of CPU bottom
CPU unit KV-5500/5000/3000 MIL connector 40 pins 0P-22184 Equipped with a standard contact Vertical type
MIL slim connector 40 pins 0P-51404 Equipped with a standard contact Diagonal type
Expanded memory 0P-42138 4 MB, mounted on the expansion slot on the side of CPU unit
KV-700 Backup battery 0P-42139 v Connect with connector in battery case of CPU top
MIL connector 20 pins 0P-22185 Equipped with a standard contact
Contact 0P-22186 For standard AWG22-24, 200 pieces
KV-5500/5000/3000 Fine line contact 0P-30594 For fine line AWG26-28, 200 pieces
Pressure-welding tool dedicated for MIL connectors | OP-21734 -
USB cable 0P-35331 Cable length: 3m
Modular cable 0P-26487 ?Cg?rquparizﬂnswrﬂgdgl"ar226§8rg or OP-26485)
B Connes D-ub 25 pin connector OP-26485 Combination with OP-26487
D-Sub 9 pin connector 0P-26486 For DOS/V (Combination with OP-26487)
External USB port adapter KV-S2 Cable length: 1 m
KV-SIR32 MIL connector 40 pins 0P-22184 Equipped with a standard contact Vertical type
MIL slim connector 40 pins 0P-51404 Equipped with a standard contact Diagonal type
KV-C32 MIL connector 34 pins 0P-23139 Equipped with a standard contact Vertical type
1o KV-C32/C64 MIL slim connector 34 pins 0P-42224 Equipped with a standard contact Diagonal type
Contact 0P-22186 For standard AWG22-24, 200 pieces
Common Fine line contact 0P-30594 For fine line AWG26-28, 200 pieces
Pressure-welding tool dedicated for MIL connectors | OP-21734 -
Screw terminal block unit | Small-size Y terminal 0P-42221 100 pieces
Temperature control KV-TF40 Current sensor (CT) 0P-6694 For heater wire breaking alarm
MIL connector 40 pins 0P-22184 Equipped with a standard contact Vertical type
KV-SH04PL/SSC02
KV-MC20V/MC40V/MX1 . X . X X
MIL slim connector 40 pins 0P-51404 Equipped with a standard contact Diagonal type
KV-SC20V MIL connector 34 pins 0P-23139 Equipped with a standard contact Vertical type
Positioning/motion/ MIL slim connector 34 pins 0P-42224 Equipped with a standard contact Diagonal type
high-speed counter KV-ML16V MIL connector 20 pins 0P-22185 Equipped with a standard contact
KV-MX1 MIL connector 14 pins 0P-27284 Equipped with a standard contact
SD memory card KV-M1G 1GB
Contact 0P-22186 For standard AWG22-24, 200 pieces
Common Fine line contact 0P-30594 For fine line AWG26-28, 200 pieces
Pressure-welding tool dedicated for MIL connectors | 0P-21734 -
. . . - 0P-79426 CC-Link Ver. 1.10 compatible, 20 m cable
CC-Link CC-Link, all models Dedicated communication cable 0P-79427 CG-Link Ver, 1.10 compatible, 100 m cable
MIL connector 26 pins 0P-30593 v Equipped with a standard contact
KL-16C/32C Contact 0P-22186 For standard AWG22-24, 200 pieces
Fine line contact 0P-30594 For fine line AWG26-28, 200 pieces
Pressure-welding tool dedicated for MIL connectors | OP-21734 -
Slim mounting bracket 0P-30588 Space-saving mounting bracket (vertical direction)
Et;g?(/Ta/lz-‘{C/ 168 Flat mounting bracket 0P-30589 Used for mounting screw
KL-8BXR Relay substrate for replacement (8 ch) 0P-33011 For KL-8BXR
KL-16BR Relay substrate for replacement (16 ch) 0P-30595 For KL-16BR
KL-LINK KL-8BLR Relay set for replacement 0P-33010 For KL-8BLR, relay 5 pieces + pull-out tool
KL-2TF Current sensor (CT) 0P-6694 For heater wire breaking alarm
KL-DC1A
EtE&W Attachment for panel mounting 0P-51667 2 mounting brackets attached
KL-WH1
Current sensor (CT) 50 A 0P-51674 Current sensor for KL-WH1, 50 A o
KL-WH1 Current sensor (CT) 100 A 0P-51675 Current sensor for KL-WH1, 100 A g
Current sensor (CT) 250 A 0P-66851 Current sensor for KL-WH1, 250 A 8 §
) . 0P-30591 KPEV-SB (1P) 0.75 mm? 20 m a3
Dedicated communication cable 0P-30592 KPEV-SB (1P) 0.75 mm 100 m ;_§_
KL, all models — — 20
Adapter for joint cable KL-B1 KL series joint cable 3
T-type branch unit KL-T1 T-type branch unit for KL =3
Dece_ntrali_sed system KV-EB1 Extension cable: 2 m 0P-42141 Can use 1 per system >
configuration Extension cable: 1 m 0P-42142 Can use 2 per system
Connection conversion | KV-8000/7500/7300 Bus-connected unit KV-7000C v For connection of a KV-5000/3000 Series expansion unit, with end unit
Mounting adapter 0P-88386 Mounting head
Camera KV-CATH/CAIW Adjustable bracket 0P-88387 For pole-mounting

*1 KV-7500/7300/5500/5000/3000 only *2 KV-7500/7300 only
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KV Nano

VTS

SERIES

FKEYENCE

RELATED PRODUCTS

Programmable controller

Package type KV Nano Series

High speed and high performance in a compact PLC

I Terminal board type and connector type are available

I 14-point to 60-point types can be selected according to the application

1 USB port included as standard

I Battery-less

Touch panel display

Touch panel display VT5 Series
Large type VT5-X / Small, Medium type VT5-W

Advanced graphics and usability

I Overwhelming display performance with 16 million colours
I All sizes use high resolution LCD

I Voice output function with multi-language support

I Automatic translation into multiple languages

Please visitt: Www.keyence.com

Frequently Asked Questions

?"‘AL/

www.keyence.com/controlfaq

SAFETY INFORMATION
Please read the instruction manual carefully in

order to safely operate any KEYENCE product.
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