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Please read “Terms and Conditions” from the following URL before
ordering and use.

http://www.azbil.com/products/factory/order.html

NOTICE

Be sure that the user receives this manual before the product is used.

Copying or duplicating this user’s manual in part or in whole is forbidden.
The information and specifications in this manual are subject to change
without notice.

Considerable effort has been made to ensure that this manual is free from
inaccuracies and omissions. If you should find an error or omission, please
contact the azbil Group.

In no event is Azbil Corporation liable to anyone for any indirect, special or
consequential damages as a result of using this product.

© 2016-2018 Azbil Corporation All Rights Reserved.

Modbus™ is a trademark and the property of Schneider Electric SE, its
subsidiaries and affiliated companies.

EtherCAT® is a registered trademark and patented technology, licensed by
Beckhoff Automation GmbH, Germany.
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SAFETY PRECAUTIONS

The safety precautions explained in the following section aim to prevent injury to the
operator and others, and to prevent property damage.

Warnings are indicated when mishandling this product
/A\WARNING g gthisp

might result in death or serious injury.

Cautions are indicated when mishandling this product might result
/\CAUTION gthEp ¢

in minor injury to the user, or physical damage to the product.

& & A : Use caution when handling the product.
® @ @ : The indicated action is prohibited.

0 : Always follow the indicated instructions.

AWARNING

This device is a JIS class 1 laser product. As this device's emitter uses a
semiconductor laser, observe the following cautions.

+ Do not disassemble or modify sensor heads.

+ Do not look into the laser beam directly.

+ Do not look into the laser beam through a lens or other optical device.

Take sufficient safety measures to prevent damage or loss in the unlikely event
that this device malfunctions.

Do not use this device for safety circuits designed for protection of the human
body.

Do not disassemble.
Disassembly may cause electric shock or device failure.

Do not use this device in atmospheres containing corrosive or flammable gas,
liquids, or powder.

Before removing, mounting, or wiring this device, be sure to turn off the power to
the device and all connected devices. Failure to do so may cause electric shock.

Be sure to check that the device has been correctly wired before turning on the
power. Incorrect wiring of the module can damage it or lead to hazardous conditions.

Do not touch electrically charged parts such as the power terminals. There is a
risk of electric shock.

eBe>ue P

Firmly tighten the terminal screws to a torque of 0.4-0.6 N-m.
If tightening is insufficient there is a risk of electric shock or fire.




A WARNING

Do not use unused terminals on the device as relay terminals. Doing so may re-
sult in electric shock, fire or device failure.

e O

In the following cases, turn off the power immediately and stop using the device.
- If the device gets wet (with water or another liquid).

- If the device is damaged.

- If the device produces an unusual smell or smoke.

A\CAUTION

The power supply rating for this device is 12-24 V DC. Do not apply 100-240V AC.
Doing so may cause device failure or fire.

Use this device within the operating ranges given in the specifications for
temperature, humidity, voltage, vibration, shock, mounting orientation, atmo-
sphere, etc. Otherwise, fire or device failure could result.

Do not block ventilation holes.
Doing so may cause fire or device failure.

Wire this device properly, according to the directions, using the specified power
source and wiring methods.
Failure to do so may cause fire or device failure.

Do not allow wire clippings, metal shavings, water, etc., to enter the device's case.
They may cause fire or device failure.

If there is a risk of a power surge caused by lightning, use a surge absorber
(surge protector).
Failure to do so may cause fire or device failure.

When discarding this device, dispose of it as industrial waste, following local
regulations.

At the time of disposal, do not allow the optical surfaces to be exposed to direct
sunlight in order to prevent concentration of the sunlight, which could cause a fire.

Do not try to modify or fabricate the connectors and junction cable.
Doing so may cause device failure, abnormal laser beam emission, or fire.

Take care that cables are not pinched or caught on something.
There is a danger of disconnection.

VOee V) €0V @OV

Connect the controller’s frame ground terminals to the ground (for K1G-C04MG,
that includes the frame ground for MECHATROLINK-III, and for K1G-CO4EG it in-
cludes the frame ground for EtherCAT). If the terminals are not grounded, electro-
magnetic interference may result.




( THE ROLE OF THIS MANUAL )

A total of 8 different manuals are available for the K1G series. Read them as necessary for
your specific requirements.
If a manual you require is not available, contact the Azbil Group or its dealer.

K1G Series High-Accuracy Position Sensor Global Model
User's Manual
Manual No. CP-SP-1397E

This manual describes the hardware and all functions of the K1G.
Personnel in charge of the design, manufacture, operation, or maintenance
of equipment that incorporates this device, or the design of communica-
tion software for equipment that uses this device's serial communication
function, should read this manual thoroughly.

K1G High-Accuracy Position Measurement Sensor
MECHATROLINK- I Communication Manual
Manual No. CP-SP-1386E

This manual describes the MECHATROLINK-IIl communication specifica-
tions.

K1G Series High-Accuracy Position Sensor User's Manual
for EtherCAT Communication
Manual No. CP-SP-1419E

This manual describes EtherCAT communications specifications.

_—— | K1G Series High-Accuracy Position Sensor Controller User's Manual
""""""" ﬁ Manual No. CP-UM-5783JE
Personnel in charge of the design or configuration of equipment that incor-

- porates this device should read this manual thoroughly. The manual covers
|_——— | safety precautions, installation, wiring, and primary specifications.
=

K1G Series High-Accuracy Position Sensor Head User's Manual

ﬁ Manual No. UM-5784JE
'- Personnel in charge of the design or manufacture of equipment that in-
a—

corporates the sensor heads should read this manual thoroughly. It covers
|_——— | safety precautions, installation, wiring, and primary specifications.




Handling Precautions for the SZ-D01 Configuration Tool
for K1G Series High-Accuracy Position Sensors
Manual No. UM-5785JE

Personnel who use the configuration tool for K1G sensors should read this
manual. The manual covers safety precautions, installation, and wiring.

Handling Precautions for K1G Series High-Accuracy Position
Sensor Junction Cables Manual No. UM-5787JE
Personnel in charge of the design or manufacture of equipment that in-
corporates these cables should read this document thoroughly. It contains
safety precautions.

Attachment Instructions for Ferrite Core and Shielded
Junction Cables for K1G Series High-Accuracy Position Sensors
Manual No. CP-UM-5810JE

Please read this manual if you use a CE- or KC-marked global model of the
K1G series. This manual covers safety precautions, installation, and wiring.




Introduction

Thank you for purchasing this Azbil Corporation product. This manual contains informa-
tion for ensuring the safe and correct use of the product.

It should be read by those who design or maintain a control panel or other equipment
that uses this product.

Also, the manual provides necessary information for installation, maintenance, and trou-
bleshooting. Be sure to keep the manual nearby for handy reference.

CONVENTIONS USED IN THIS MANUAL )

: Indicates a tip for configuration or operation.

M Handling Precautions : Pay attention to the indicated points when handling the

product.
(e : Refer to the indicated item or page.
1 2 3 : Numbers indicate steps in a procedure.
=Y =g =p] : This font indicates what is shown on the 7-segment display.
O @/@ : Keys on the operating panel

Para

( NOTES ON LASERS )

AWARNING

This set of sensor heads is a class 1 laser product using a semiconductor laser as
the light source.

For this reason, note the following.

- Do not disassemble or modify sensor heads.

- Do not look into the laser beam directly.

+ Do not look into the laser beam through a lens or other optical device.

Sensor head model No. K1G-507 | K1G-S15
Emission wavelength 650 nm
Output Less than 0.39 mW
Pulse width 25 s | 100 ps
Laser class JIS standards Class 1 laser product (JIS C)
IEC 60825-1 Class 1 Laser Product
FDA (CDRH) Part 1040.10 Class 1 Laser Product *

*The class is based on the IEC 60825-1 standard, following Laser Notice No. 50 of the Center
for Devices and Radiological Health (CDRH) of the Food and Drug Administration (FDA).

v
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( HANDLING PRECAUTIONS )

- As part of setup work or operation, check that this device is operating properly.

- If this device is used in combination with other devices, its functions and performance
may not meet specifications, depending on the operating conditions and environment.
Consider the combination carefully before use.

( INSTALLATION ENVIRONMENT )

To ensure the safe and correct use of the product, do not install it where it will be ex-
posed to any of the following:

+ Outdoor weather

- Direct vibration or shock

- Corrosive or combustible gas
« Steam, dust, or oily smoke

- Water, oil, organic solvents such as thinner, or other chemical substances used in pro-
cessing (direct exposure)

« Sources of electrical noise
- Strong magnetic fields

- Sunlight or other strong light

( EFFECTS OF DIRT OR AMBIENT LIGHT INTERFERENCE )

Proper measurement may not be possible due to dirt or interference from ambient light.

- Do not allow dust, dirt, water, oil, or fingerprints to remain on the light-emitting or re-
ceiving surfaces of the sensor heads.
After turning off the laser, clean the affected surface with a soft dust-free cloth.

- Use some kind of shielding to prevent external light with a wavelength of around
650 nm from striking the light-receiving surface of the sensor head.

vi



PRECAUTIONS FOR WIRING )

A\ WARNING

Before mounting, removing, or wiring, be sure to turn off the power to this de-
vice and all connected devices. Failure to do so may result in electric shock.

Be sure to check that the device has been correctly wired before turning on the
power.
Incorrect wiring of the module can damage it or lead to hazardous conditions.

Do not touch electrically charged parts such as the power terminals.
There is a risk of electric shock.

Do not disassemble.
Disassembly may cause device failure.

Firmly tighten the terminal screws to a torque of 0.4-0.6 N-m.
If tightening is insufficient there is a risk of electric shock or fire.

Do not use unused terminals on the device as relay terminals.
Doing so may result in electric shock, fire or device failure.

A\CAUTION

Wire this device using the specified power source and recognized installation
methods. Otherwise there is a risk of electric shock, fire, or device failure.

Do not allow wire clippings, metal shavings, or water to enter the device's case.
They may cause fire or device failure.

Ve e @

Connect the controller’s frame ground terminals to the ground (for K1G-C04MG,
that includes the frame ground for MECHATROLINK-III, and for K1G-CO4EG it
includes the frame ground for EtherCAT). If the terminals are not grounded,
electromagnetic interference may result.

- Before wiring, be sure to check the model number and terminal numbers, referring to the
label on the side of the device. After wiring, be sure to check that there are no mistakes.

« For screw terminal connections, use crimp terminals that are the correct size for M3 screws.
The tightening torque for terminal screws is 0.4 to 0.6 N-m.

+ The I/0 signal wires should be at least 50 cm away from power wiring for motors, etc.,
and from power lines. Also, do not put these two types of wires in the same conduit or
wiring duct.

+ Be careful not to allow crimp terminal lugs, etc., to touch adjacent terminals.

- Make sure that connected devices or equipment have a basic level of insulation suitable
for the maximum voltages of this device's power source and input/output components.

vii
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C

CABLES FORTHE K1G

)

Use JCS4364-compliant instrument cable or equivalents for K1G-C04G inputs and out-

puts (twisted shielded instrument cable).
The following cables are recommended.

If there is relatively little electromagnetic induction, shielded multi-core microphone

Fujikura Ltd. 2 cores IPEV-S-0.9 mm2 x1P

3 cores ITEV-S-0.9 mm2 x1T

Hitachi Metals, Ltd. 2 cores KPEV-5-0.9 mm2 x1P
3 cores KTEV-S-0.9 mm2 x1T

cables (MVVS) can be used.
Use power cables with a nominal cross-sectional area of 0.75-2.00 mm?2, a rated voltage
of 300V or more, and a rated temperature of 60 °C or more.

If off-the-shelf cable is used, the equivalent of CVV or VCT cable is recommended.
Use cables whose cross-sectional area is suitable for the crimp terminal lugs used.

Cable length must be no longer than 30 m.

( COMMUNICATION CABLES FOR MECHATROLINK-III )

Use industrial mini I/O connectors for the communication cable of the MECHATROLINK-III

that connects to the K1G-C04MG. RJ-45 connectors are not compatible.

C

COMMUNICATION CABLES FOR ETHERCAT

)

For the EtherCAT communication cable connected to the K1G-CO4EG, use a Cat 5e or higher

STP cable. The use of a double-shielded STP cable is recommended in an environment with

heavy electrical noise (for example, an FA equipment environment).

C

TERMINAL CONNECTION

)

A WARNING

Firmly tighten the terminal screws to a torque of 0.4-0.6 N-m.
If tightening is insufficient there is a risk of electric shock or fire.

Do not use unused terminals on the device as relay terminals. Doing so may re-

sult in electrical shock, fire or device failure

viii



For controller connections, use crimp terminals compatible with M3 screws.

(S . .
< E] o= (o—

,—l

B max
C max

) Terminal dimensions . .
Compatible Recommended crimp terminal . _—
(mm) Compatible wire size
screw (JIS standards)
A B C
0.3-1.3 mm?2
M3 6.1 5.8 5.8 RAV1.25-3 22-16 AWG

(JHandling Precautions
- In a place subject to vibration or shock, be sure to use round crimp terminals to prevent dis-
connection.
- Be careful not to allow crimp terminal lugs to touch adjacent terminals.
+ The tightening torque for terminal screws is 0.4 to 0.6 N-m.

(' WIRING OF THE POWER AND GROUND |

A WARNING

Before mounting, removing, or wiring, be sure to turn off the power to this de-

A vice and all connected devices.
Failure to do so may result in electric shock.

The power supply rating for this device is 12-24V DC. Do not apply 100-240V AC.

Doing so may cause device failure or fire.

[ 200/200 V ] 81442557-001
100/100 V line filter
I Isolation transformer ~ (recommended)  12-24VDC 10 % K1G
Instrument power supply +
AC50/60 H @ S @
. z {E) power
(single-phase) supply B
R ey iy ®
— Ground I f r
= Ground
Other circuit Other circuit

Use the frame ground terminals of this device (A3 and the network frame ground termi-
nals*) for one ground connection only. Do not run wiring across to other terminals. If it is
difficult to wire the shielded cable, etc., use a separate ground terminal (earth bar).

Introduction
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Ground type: 100 Q max.
Ground wire: annealed copper wire with a cross sectional area of 2 mm2 min. (14 AWG)

Ground wire length: 20 m max.

@ Frame ground terminal

= Ground terminal block
100 Q max. O Frame ground terminal
for the network*

*K1G-C04MG: terminal C7. K1G-CO4EG: terminal C1
The K1G-C04G has no network frame ground terminal.

WARM-UP )

After the power has been turned on, wait for at least 30 minutes before use.
Because the device's circuitry does not stabilize immediately after the power has been
turned on, the measured value may change gradually.

( POWER-ON RESET )

The device begins making measurements about one second after the power has been

turned on.
After the output response time has passed, analog output (AO) or digital output (DO) begins.

A request to establish a MECHATROLINK-IIl communications connection can be accepted
about one second after the power has been turned on.

For EtherCAT communication, check the specifications of the master device that the K1G is
used with, and verify the startup operation of the actual device before use.
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WHAT TO KNOW BEFORE USE

This chapter gives an overview of K1G series sensors and the names and

functions of their parts.

1-1 AbouttheK1GSeries.....................c.c.ccoo.. 1-2
1-2 CheckofiIncludedItems................................ 1-4
1-3 Optional Parts ...............ccocoooeiviieiiie 1-7

1-4 Names and Functions of Parts...................... 1-9
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1-1 About the K1G Series

( SYSTEM CONFIGURATION )

The K1G series features a semiconductor laser emitter and a receiver with a line image
sensor. These two sensor heads measure the position of a workpiece that is between them.

. If K1 G-C04Gis used *1 Necessary for connecting the sensor head

cable to the sensor heads

Host devices + Junction cable™!

KIG-L__S/KIGR__S /s?

5 : E
ModbusRTU : e H
T : :

— z
Max. cable length: 25 m

P
Controller

PLC, display unit, etc.

Sensor heads

Analog outputs: 4 K1G-S_ _

Digital outputs: 8
Digital inputs: 4

| I

Sensor head

cable ;

K1G configuration tool Max. connectable sets of heads: 4
SZ-D01 \ ),
@ If K1G-C04MG or K1G-CO4EG is used
MECHATROLINK-IIl  EtherCAT "2 MECHATROLINK-IIl  EtherCAT "2
A o mmmmememy P omm mmmmy s
1 1 1 1

p
Networked devices

Networked devices

P P
Controller Sensor heads
K1G-C04MG, K1G-CO4EG KIG-S__

Sensor head
cable @

Max. connectable sets of heads: 4

$
Motion controller, PLC,
\__motor driver, etc.

K1G configuration tool
$2-D01

+ Junction cable™

H
KIG-L__S/KIGR__ - :
H

Max. cable length: 25 m

*1 Necessary for connecting the sensor head cable to the sensor heads
*2. The K1G-C04MG supports MECHATROLINK-IIl communication and the K1G-C04EG supports EtherCAT communication.
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1-1 About the K1G Series

( EXAMPLES OF K1G MEASUREMENTS )

Determining edge position Sensing the edge's status

Edge measurement [ [OFrre e Edge width measurement [P
objects objects objects

Received light profile

Received light profile

Emitter

Z Z
2 L
£ £
z =
2 k=
- -
f Light-receiving d Light-receiving
. cell cell
Receiver
Measuring blocked light width Sensing the edge's status

Width measurement [Gffens Second edge measurement Transparent
objects objects

Received light profile

Received light profile

Emitter

uonalp 161

Light intensity
Light intensity

* Light-receiving
cell

Light-receiving
cell

Receiver

Measuring width of light through gap

Gap measurement [l
objects

Received light profile

Types of object

() Transparent object

@  Opaque object

Light intensity

—>
Light-receiving
cell

1-3
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1-2 Check of Included Items

( SENSOR HEADS
Model No. K1G-S07 Model No. K1G-S15
(measurement width: 7 mm) (measurement width: 15 mm)

Emitter (1) Emitter (1)

Receiver (1) Receiver (1)

FDA label (1) FDA label (1)

User's manual, No. CP-UM-5784JE User's manual, No. CP-UM-5784JE

Note: This product has been registered with the FDA (CDRH). It includes a label indicating
compliance with FDA standards. In the case of export to the United States, attach the
label to the product.

)

CONTROLLER

Model No. K1G-C04G, K1G-C04MG (for 4 channels)

3SN 340439 MONMX OL LIVHM !

L

=8
=]
29|

K1G-Co4 azbi)

>

SUSGE R s

O
Qoo

TRNTE TRE Thh e
TNERE REL | BRR W

Controller

F

. User's manual, No. CP-UM-5783JE
Mounting brackets (2) User's manual, No. CP-UM-5810JE




1-2 Check of Included Items

Model No. K1G-CO4EG (for 4 channels)

Sensor head cable (1)

Controller

-
an

2

Mounting brackets (2) User's manual, No. CP-UM-5810JE

No. CP-UM-5910JE

O

SZ-E02
Ferrite Core (2)

WHAT TO KNOW BEFORE USE =



1-2 Check of Included Items

( SHIELDED JUNCTION CABLE )

The standard model or bend-tolerant model can be selected according to the installa-
tion conditions.

Necessary for connection of the sensor head cable to the sensor heads.

Shielded cables are also available.

Model No. K1G-L S: Model No. K1G-R S:

(Shielded, standard type) (Shield, Bend-tolerant type)

K1G-L0O1S: 1 m (2 cables) K1G-RO1S: 1T m (1 cable)
K1G-L03S: 3 m (2 cables) K1G-R03S: 3 m (1 cable)
K1G-L05S: 5 m (2 cables)

KT1G-L10S: 10 m (2 cables)
K1G-L25S: 25 m (2 cables)

(1) Handling Precautions

- If the cable is installed on a movable part, a bend-tolerant cable should be used.

( FERRITE CORE )

Be sure to attach the ferrite core to the sensor head cable and the power cable of the
controller.

3SN 340439 MONMX OL LIVHM !

Model No. SZ-E

SZ-EO1:
For sensor heads (2 cores)

Wire bundle diameter: 8.5 to 9.5 mm 1\
— —)
SZ-E02: @H

For power cable

Wire bundle diameter: 20 mm max. Ferrite core




1-3 Optional Parts

(FRONT PANEL PROTECTIVE COVER FOR CONTROLLERS )

This cover protects the controller front panel and prevents operator errors. It can be

opened and closed.

Model No.81441421-001

( NOISE FILTER

)

If there is a considerable amount of electrical noise from the power supply, a noise filter

is used in combination with an isolation transformer.
Choose the proper type according the noise.

Model No. 81442557-001

Line filter

Model No. 81446365-001

CR filter: for quick-rising noise

1-7
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1-3 Optional Parts

( K1G CONFIGURATION TOOL

)

This tool especially made for the K1G series is used for setup, parameter configuration,

and monitoring.

Display unit (5.7 inches)

Configuration device with touch panel.

User's manual, No. CP-UM-5785JE

Model No.SZ-D01

Stand

Used for installation of the display unit.

Loader cable

Connects the controller and display unit.

Model No. 81446957-001

AC adapter (100-240 V AC/ 24 V DC)
Supplies the power to the display unit.

DC jack cable
Connects the AC adapter to the display unit.

Model No.81442773-001 ———




1-4 Names and Functions of Parts

C

SENSOR HEADS

(1) Handling Precautions

« Be sure that the emitter and receiver have the same serial number.

If an emitter and receiver with different numbers are used, the product may not meet the

listed specifications.

Emitter

Enmiter ).
9521 Ly

~¥8
CLASST LSER propyor

Receiver

Example: K1G-S15

Name Description
(D | Light-emitting surface Laser beam emitting surface
Light-receiving surface Laser beam receiving surface
Orientation indicator T:Top, B: Bottom
Serial No. Be sure that the emitter and receiver have the same
serial number
Light emission indicator Lit when the laser beam is emitted*

©

Emitter cable

Black

S

Light reception indicator

Used for adjusting the beam alignment

Receiver cable

Black

Model No.

©

Mounting holes

Thru-holes for M3 screws

*When the power is first turned on, the indicator may light up temporarily, but the laser beam

is not emitted at this time.

1-9
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1-4 Names and Functions of Parts

C

CONTROLLER

Front

K1G-C04 g
1 Run Ch1 Ch3 Ch4
070 170 G I5H
L0000 000,

e

DO1 23 45 6 7 8 WNARERI]

nter

0
= Q@
© 2

O

Para
00O Q
ChSelect (A)

—

Name

Description

&)

Operation and channel
indicators

3 Run Ch1 Ch2 Ch3 Ch4

Lit to indicate which channel's mea-
sured value is displayed on display 1.
Lit while the status is “Run.”

Lit while the controller is operating

properly.
Display 1 Displays the measured value.
0000007000
L0,
Auxiliary display Displays a setting that is being checked or changed.

(MY (N (61
02N 07N 0N,

—Yo'e=Vo'e=




1-4 Names and Functions of Parts

Name Description
Display 2 Displays the measured value.
Status indicators | Indicate the operating status of the channel selected for
display 1.
Hold—Lit when the status of the measured value is "Hold."
Max —Lit when the max. digital input (DI) constant output
. function is used.
Min — it when the min. digital input (DI) constant output
function is used.
(6) | Sensor connection | Indicate channel(s) to which sensor heads are connected.
indicators 12
34
Digital input/out- | Indicates digital I/O status by lighting up when digital I/O is on.
putindicator QIIIIIIIIID
DO1234567 812 34Dl
Key functions RA R :Usedfor changing a value, etc,, during setting

:Used for Run/Ready switching

Run

:Used for switching to the display for chang-
Para ing settings
Enter : Used for confirming an operation setting
Back : Use for cancellation
Ch Select :Used for switching between channels

:Used for tuning

:Cancels EPS filtering.

20O OO
®
@ ©®

w
@
o

5O
: ©
00

BQ

Py
>
o0
e
@

a

a
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1-4 Names and Functions of Parts

Back

K1G-C04G K1G-C04MG K1G-CO4EG

Name Description
(9) |Sensor head cable connector Connects the included sensor head cable and
controller.
Terminals Used for wiring of the power and input/output
signal wires.
LEDs for MECHATROLINK-III ERR [J [ LK1
CON[J [C1JLK2
LK1 (link 1, green): Lit when link CN1 is estab-
lished
LK1 (link 2, green): Lit when link CN2 is estab-
lished
ERR (error, red): Lit when an error occurs with
MECHATROLINK-III
CON (connection, green): Lit when a connec-
tion is established
Connector 1 for MECHATROLINK-III -
Connector 2 for MECHATROLINK-III -
ECAT ID setting switch Sets the ECAT ID in two hexadecimal digits

X10: 2nd digit
X1: 1stdigit




1-4 Names and Functions of Parts

Name

Description

RJ45 port

Connects the network cable for EtherCAT com-
munication.

ECAT OUT:
Link/ EtherCAT communica-
Activity LED tion OUT port

ECAT IN:
EtherCAT communica-
tion IN port

Link/Activity indicator: Green
Shows the state of the EtherCAT communica-
tion port physical link and data transmission.

EtherCAT RUN/ERROR LED

O RuN

O ERROR

RUN indicator: Green
Indicates the state of EtherCAT communica-
tion.

ERROR indicator: Red
Indicates an EtherCAT error.

WHAT TO KNOW BEFORE USE =
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1-4 Names and Functions of Parts

C

DETAILS ON ETHERCAT INDICATORS

Types of indicator states

Indicator states

Definition

off

Constantly OFF

Flickering

ON for 50 ms and OFF for 50 ms

Blinking

ON for 200 ms and OFF for 200 ms

Single Flashes

ON for 200 ms and OFF for 1000 ms

Double Flashes

ON for 200 ms and OFF for 200 ms and ON for 200 ms and OFF for 1000 ms

On

Constantly ON

Link/Activity LED: Green

Indicator states Description
Off No link

On Link but no communication activity
Flickering Link with communication activity

RUN LED: Green

Indicator states

Description

Description

off

INIT

No communication is available.

Blinking

PRE-OPERATIONAL

Only mailbox communication is available.

Single Flashes

SAFE-OPERATIONAL

Process (input) data communication and
mailbox communication are available.

On OPERATIONAL Process (input and output) data communica-
tion and mailbox communication are available.
ERROR LED: Red
Indicator states Description Description
Off No error There is no EtherCAT error, or the device is
not communicating.
Blinking EtherCAT communi- | Invalid configuration for EtherCAT communi-

cation setting error

cation. Change the settings.

Single Flashes

Device behavior error

There is a controller application error.

Double Flashes

Process data watch-
dog timeout or
EtherCAT watchdog
timeout

Sync Manager Watchdog timeout or Ether-
CAT communication timeout has occurred.
Check the communication cable connec-
tions.

PDI watchdog time-
out

PDI Watchdog timeout has occurred.

There is a problem with the device. If the con-
troller does not return to normal after the power
is turned off and back on, replace the device.




INSTALLATION AND WIRING

This chapter describes installation and wiring of the sensor heads and controller.

2-2

2-3

2-5

2-6

Installing the SensorHeads.......................... 2-2
Install the controller in the panel.................... 2-3
Connecting the SensorHeads...................... 2-5
Wiring the Controller (all models)................. 2-7
Wiring the Controller (K1G-C04G).................... 2-8
Wiring the Controller (K1G-C04MG) .................. 2-14
Wiring the Controller (K1G-CO4EG).................... 2-15

—|
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2-1 Installing the Sensor Heads

C

SAFETY PRECAUTIONS

A\ WARNING

Do not do work while power is supplied.
There is a risk of electric shock or device failure.

Do not use this device in atmospheres containing corrosive or flammable gas,
liquids, or powder.

Install the emitter and receiver so that the light-
emitting and receiving surfaces face each other

Secure the sensor heads to a jig, etc. using commercially available M3 screws,
working from the sensor side.

Ay ﬂ

B

I
)

Tightening torque: 0.5 N-m max.

(1] Handling Precautions

« Secure the cable in a way that avoids stress where it exits the device and near the
connector.

- Do not touch the optical surfaces during installation.

+ Be sure that the emitter and receiver have the same serial number.
If an emitter and receiver with different numbers are used, the product may not
meet the listed specifications.

« Attach the sensor heads securely so that they will not come loose by vibration or
shock.

- Install so that the workpiece does not come into contact with the sensor heads.

+ Do not remove the sensor heads while power is being supplied.

- Pay attention to the orientation of the emitter and receiver during installation.




2-2 Install the controller in the panel.

1

2

Make a cutout in the panel

The controller is a panel-mount type.
Make a cutout in the panel according to the following dimensions.

Individual mounting Gang-mounting
50 min. 44493 (48xN-4) 105 Unit: mm
i 1
\ - . \
e e et o
\ \
| . |
‘ £ 7
| E
o
wn

Note: N represents the number of controllers.

L J

(1) Handling Precautions

« If three or more units are gang-mounted, the ambient temperature should not ex-
ceed 35 °C.

« During installation, leave clearance of at least 50 mm above and below.

Insert the controller into the cutout

Insert the controller from the front side of the panel.

INSTALLATION AND WIRING m
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2-2 Install the controller in the panel.

3

S

Attach the mounting brackets

Attach the included mounting brackets to the top and bottom of the controller.
Attach the bottom bracket first.

Mounting bracket (included)

Panel

00000

v 10° max.

\ Panel thickness: 7 mm max.

Tighten the screws

Tighten the screws of the mounting brackets until there is no more play be-
tween the bracket and screw and panel, and then turn one revolution more only.
(*JHandling Precautions

- Excessive tightening of the screws can deform the controller case.

- The mounted controller should not be inclined from the horizontal by more than 10
degrees upward or downward.

« The mounting panel should be made of a rigid material 7 mm thick or less.



2-3 Connecting the Sensor Heads

1 Attach the cables

(] Precautions for wiring

connector.

Cable length:
Connector type:
Bend radius:
Identification:

@® Junction cable
Cable length:

\

[l

Connector type:
Bend radius:

KIG-L__S || S

- Identification:

=—— i

@ Sensor heads @® Sensor heads
Cable length:
Connector type:
Bend radius:
Identification:

« Secure the cable in a way that avoids stress where it exits the device and near the

@® Sensor head cable

04m

socket (panel-mount)

R30

Each branched cable has a
channel No.

The cables for the receiver
have an identifying mark.

1-25 m (standard model)

1-3 m (bend-tolerant model)
Socket

R35(K1G-L__YS)

R40 (K1G-R__YS)
Bend-tolerant cables for the re-
ceiver have an identifying mark.

(1JHandling Precautions

+ The junction cable cannot be connected to another
junction cable.

0.2m

Socket (panel-mount)

R30

The receiver has an identifica-
tion mark.

(1] Handling Precautions

- After operation has begun, in order to switch to a
different sensor head model it is necessary to reset
the sensor head settings.

> P.4-106

INSTALLATION AND WIRING m
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2-3 Connecting the Sensor Heads

2

2-6

Sensor head cable

(included with the conttller) :

Attaching ferrite cores

Attach the SZ-E01 ferrite cores to the cables of the sensor heads (emitter and
receiver), making 2 turns (1 loop).

Run the cable and attach it in a way that avoids tension where the cable enters
the sensor head.

Emitter

Connecting shielded junction cables

Connect the junction cable to the connectors at the controller end and the sen-
sor head end, and cover the cable including both connectors with an electro-
magnetically shielded conduit or the like.

Ground the shielded ground wire of the junction cable. (A spade terminal com-
patible with M3 screws is attached to the end of the shielded ground wire.)

In the case of K1G-L _ _S, the junction cables for the emitter and receiver can be
put in the same electromagnetically shielded conduit (etc.). In this case, ground
all shielded ground wires.

Sensor head (emitter)

Shielded junction cables\ Electromagnetically shielded
1= = conduit (etc.)

Shielded ground wire

Sensor head (receiver)

s




2-4 Wiring the Controller (all models)

( ATTACHING THE FERRITE CORE

)

Attach the SZ-E02 ferrite core to the power wires (not included with the product) to the
controller, making 2 turns (2 passes through the core) for the K1G-C04G and K1G-C04MG
and 3 turns for the K1G-CO4EG. Both power wires (V+ and V-) must be passed through

the core.

Connect the controller's frame ground terminal (A3) to the frame ground of the equip-

ment.

After attaching the ferrite core, run the power wires and connect them.

Power (12to 24V DC)

Ferrite core
(SZ-E02)

Controller

Rear terminal block

2-7
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2-5 Wiring the Controller (K1G-C04G)

M

TERMINAL LAYOUT

)

A C F
1 |Power + g DA g AO1 +
2 |Power - g DB 5 | AOT-
S =
3 FG | & SG S [A02+| >
[N
4 DO1 DI AO2 - Lg
5 | po2 p2 | 5 [A03+]| 2
E E
6 DO3 DI3 -~ AO3- |
7 | poa | © Dl4 AO4 +
©
8 DO5 | s (Empty) AO4 -
9 DO6
10 | DO7
Sensor head cable connector
11 D08
12 (Empty)

(*JHandling Precautions

2-8

+ Be sure to check that the module has been correctly wired before turning on the power.

Mistakes in wiring can damage the device.

« Connect the controller's frame ground terminal (A3) to the frame ground of the equipment.



2-5 Wiring the Controller (K1G-C04G)

WIRING OF DIGITAL OUTPUT (DO) )
When NPN is selected When PNP is selected
7@ Power + AKQ Power +
+ +
@ oo — 5® e
FG FG
[ Load @ DO1 [ Load @ DO1
¢—load ® o ¢—1Load ® o
¢—oad ® oos ¢—load ® oos
¢—ftoad—>@®) o4 ¢—toad—>@Q) o4
¢—lioad ™ oos ¢—oad ® oos
¢—ftoad—>@) 0os ¢—load ® oos
+—fload—>@ oo ¢—fload—>@ oo
Load ® oos Load ® oos

Output circuit

—H © 12-24V DC
e | 2\
=
z DO
2 Moad ——o NPN: 12-24V DC
5 — PNP:0V
ry
{5 PN
. o0V

Output current (source or sink): 1to 10 mA (per output)

ON-state voltage drop: 2V max.
OFF-state leakage current: 0.3 mA max.
Common type: 8 (shared with power terminals)

INSTALLATION AND WIRING m
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2-5 Wiring the Controller (K1G-C04G)

C

WIRING OF DIGITAL INPUT (DI)

When NPN is selected

When PNP is selected

Power + Power +
+
Power - Power -
—1
O—P@ DI DI
R —
O—b@ DI2 DI2
—1
O—P@ DI3 DI3
—1
O—P@ DI4 DI4
Input circuit
le o 12-24VDC
+5V
>
= NPN o
=) .
a, Dl —— NPN:OV
3 PNP: 12-24V DC
£ b
A
-[ aE
>
PNP 4
. o 0V
(1] Handling Precautions

+ Do not connect digital outputs (DOs) and digital inputs (DIs) directly. To make a connection be-
tween them, install pull-up resistors for NPN or pull-down resistors for PNP in the external circuit.
Select pull-up resistors or pull-down resistors so that the load current is about 10 mA.

Input current  NPN: Approx. 3 mA

PNP: Approx. 1 mA (at 12V DQC)

Min. input time:

Common type:

Approx. 4 mA (at 24V DQC)

12 ms (at a 500 ps measurement cycle)
24 ms (ata T ms measurement cycle)
4 (shared with power terminals)



2-5 Wiring the Controller (K1G-C04G)

( WIRING OF ANALOG OUTPUT (AO) )
1-5V/4-20 mA =® AOT+

I
[ Analog input device |
' #@ AO1-

1-5V/4-20 mA
>@ AO2+

I
[ Analog input device |
' >@ AO2-

1-5V/4-20 mA
=@ AO3+

I
[ Analog input device |
' >@ AO3-

1-5V/4-20 mA
#@ AO4+

I
[ Analog input device |
' >@ AO4-

Note: AO1-, AO2-, AO3-, and AO4- are all connected inside this device.

Analog output circuit

—— Analog voltage
output circuit \
T

§ _____ C/N Ag+ Analog voltage output: 1-5V
5 [ (Switching signal)o / Analog current output: 4-20 mA
[aX
R Il
. |——{Analog current WA

output circuit .}%

V'Y
AO -
o 0V

(1] Handling Precautions

« If the analog outputs of the K1G and another device are connected to the same analog input
device, the K1G's output signal may become unreliable due to factors such as the current coming
from other circuits. In this case, attach an isolator between the K1G and the analog input device.

Load resistance: 10 kQ min. (with voltage output)
250 Q +1 % max. (with current output)

INSTALLATION AND WIRING m
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2-5 Wiring the Controller (K1G-C04G)

( RS-485 COMMUNICATIONS

@ If devices with 3-wire and 5-wire systems are both used

K1G or device with a
3-wire system (slave station)

Terminating resistor

Host station —
| 1 | Shielded

-

Shielded i‘ 1

Shielded AT: |

Terminating resistor g:




2-5 Wiring the Controller (K1G-C04G)

@® When only devices with a 3-wire system are used

K1G or device with a
3-wire system (slave station)

Terminating resistor

Host station

- 1
Shieldedi‘ 17 K1G or device with a
- 3-wire system (slave station)

DA

K1G or device with a
3-wire system (slave station)

DA

Terminating resistor i DB

Shielded T J

INSTALLATION AND WIRING m
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2-6 Wiring the Controller (K1G-C04MGQG)

M

TERMINAL LAYOUT )

A_1/
A_z/
A_3/

Sensor head cable connector

Power supply MECHATROLINK-III
Al Power + CN1 | Connector 1
A2 Power - CN2 | Connector 2
A3 FG c7 FG

(1] Handling Precautions

« Be sure to check that the module has been correctly wired before turning on the power.

Mistakes in wiring can damage the device.

« Connect the controller's frame ground terminals (A3 and C7) to the frame ground of the

equipment.



2-7 Wiring the Controller (K1G-C04EG)

M

TERMINAL LAYOUT )

—C1_

~CN1

~CN2

® N Sensor head cable connector
Power supply EtherCAT
Al Power + CN1 ECAT OUT
A2 Power - CN2 ECAT IN
A3 FG C1 FG

(1] Handling Precautions
« Be sure to check that the module has been correctly wired before turning on the power.
Mistakes in wiring can damage the device.

+ There are two types of EtherCAT communication port: host (ECAT IN) and slave (ECAT OUT)
If the cable is connected to the wrong port, the device cannot communicate.

+ Connect the controller's frame ground terminals (A3 and C1) to the frame ground of the
equipment.

INSTALLATION AND WIRING m



2-7 Wiring the Controller (K1G-C04EG)

( WIRING METHOD )

To use the K1G-CO4EG properly, be sure to follow the wiring method described below.

@® Sensor head cable
- Attach the ferrite cores to the sensor head cables.

Ferrite Core

Controller
f (Sz-E02)

= K1G-CO4EG

@® Communication cable
« Use a double-shielded cable (not included) for communication.

« Remove the jacket at both ends and ground the shield using a cable clamp
(not included).

Remove the jacket at both ends and K1G-CO4EG
ground the shield using a cable clamp.

Cable clamp

Rear terminal block

Downstream =

Upstream==
* Shielded cable grounding method

For more general information on how to install EtherCAT products,
please refer to ETG.1600, EtherCAT Installation Guideline, issued by
| EtherCAT Technology Group.

DNIHIM ANV NOILYTIVLSNI m

If the controller is used in an environment with a large amount of electromag-
netic noise, take the necessary countermeasures in the following ways.
+ Move the controller and cables away from the noise source.

- Make more turns (2) when attaching the ferrite cores to the sensor head cables.



>
INITIAL SETUP 3

The chapter describes the initial setup after the power to the controller

has been turned on for the first time.

Initial Setup Flowchart......................ocooooiiiiiii 3-2
3-1 Analog Output (AO) Settings............cccooovieieiriiiere, 3-3
3-2 Digital Input/Output (DI/DO) Settings................ccoco...... 34

3-3 Setting the Station Address for MECHATROLINK-III....... 3-5
3-4 Setting the Number of Transmission Bytes for MECHATROLINK-III. 3-6

3-5 Setting the Measurement Cycle.................cccocoooiinin. 3-7
3-6 Receiveradjustment..................ccocoooiiiiiiiiie 3-8
3-7 Setting the ECAT ID (for K1G-CO4EG only)..................... 3-11

3-1
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Initial Setup Flowchart

1)

K1G-C04G K1G-C04MG K1G-CO4EG

Power-on Power-on Before Power-on

|

L

<First time only> (<Can be done at any time>
Set the analog Set the station address
output (AO) | for MECHATROLINGI. |

A

<If necessary>
Set the ECATID.

i = P.3-5 > P.3-11

v

Set the digital input
and output (DI/DO) Il
(P34 — (P36~ l

I s
<First time only> 1 <Can be done at any time>

Set the number of transmission bytes Power-on

for MECHATROLINK-I

A4

r

S

Set the measurement cycle (can be done atany time). > P.3-7

A4

A4

r

&

Adjust the receiver (can be done atany time). g P. 3-8

}

r

&

Other settings (as necessary) £ CHAPTER4. ADVANCED SETTINGS

After steps 1 and 2 are complete, the wiring status can be
checked in user test mode. £ P.4-96

!'e:é}- &

== Q

Vg

K1G-C04G:

K1G-C04MG:

K1G-CO4EG:

After unpacking, when the power has been turned on for the
first time, analog output as well as digital input and output
should be configured. At the second power-on and later, the
initially configured settings will automatically be used.

To change these settings, return all settings to the default values.
After unpacking, when the power has been turned on for the
first time, the station address and the number of transmission
bytes for MECHATROLINK-III should be configured. These set-
tings can be changed at any time.

Before power-on, if use of the ECAT ID is necessary, set the ID
using the ECAT ID setting switches on the back of the device.
When the power is turned on for the first time, set the measure-
ment cycle before use.

7 4-10 Returning All Settings to the Defaults (P. 4-114)

3-2




3-1 Analog Output (AO) Settings

Set the analog output (AO) (for K1G-C04G)

Power-on o = /=P Start of operation

Analog output settings applies to all channels.
The parameters cannot be changed for individual channels.

T Sselectthe output method
“o ) Selectlal t orLrnk using D/Q. Display

h1 Cha Ch3 Ch4

Parameter Description
Yol E |Voltage output (1-5V)
Crnt  |Current output (4-20 mA)

Press Q to save it.

To change the analog output method, return all settings to the default
values.
| 410 Returning All Settings to the Defaults (P. 4-114)

INITIAL SETUP H
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3-2 Digital Input/Output (DI/DO) Settings

1

A%
i) The digital input/output applies to all channels.
The parameters cannot be changed for individual channels.

Set the digital input and output (DI/DO) (for K1G-C04G)

Power-on 9 = /= Start of operation

Select the input/output method

Select P n or PP using @/@ Display

Parameter

Description

:’Hoﬁ

NPN input/output

PP

PNP input/output

2 Save the parameter

3-4

Press Q to save it.

default values.

To change the digital input/output settings, return all settings to the

410 Returning All Settings to the Defaults (P. 4-114)




3-3 Setting the Station Address for MECHATROLINK-III

Power-on o = /=P Start of operation

Set the station address (for K1G-C04MG) ’

T Select the station address.
Select the station address using US Display

/.

Parameter Description
3k to £Fh |Station address

Press EC) to finalize your selection.
nter

The station address for MECHATROLINK-IIl can be changed after the
initial setup is completed.
| 49 Changing MECHATROLINK-IIl Communication Settings (P. 4-108)

INITIAL SETUP H
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3-4  Setting the Number of Transmission Bytes for MECHATROLINK I

1

3-6

Set the number of transmission bytes (for K1G-C04MG)

Power-on 9 == Start of operation

Select the number of transmission bytes

Choose 48 or 32 using ®/®. Display

Parameter Description
e No. of transmission bytes 48

32 No. of transmission bytes 32

Press ge? to finalize your selection.

The number of transmission bytes for MECHATROLINK-IIl can be
changed after the initial setup is completed.

(7 SETTING THE NUMBER OF TRANSMISSION BYTES FOR MECHATRO-
LINK-1II (P. 4-111)




3-5 Setting the Measurement Cycle

Set the measurement cycle

Power-on 9 = Start of operation

The measurement cycle applies to all channels.
This parameter cannot be changed for individual channels.

T Sselectthe parameter
e an)| Select 500w or {888u,using® /. Display

h1 Cha Ch3 Ch4

Parameter Description
58000 |500ps

I
(A Tms

@) 2:6% \ﬁ
ﬁ@vr The selectable meaSL.Jremfznt cycle varies depending
on the length of the junction cable.

| > 7-2 Controllers (P. 7-5)

2 Save the parameter

TTTTTITTIID

Press E:me, to save it.

The measurement cycle can be changed after the initial setup is com-
pleted.
| > Changing the Measurement Cycle (P. 4-15)

w

INITIAL SETUP H
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3-6 Receiver adjustment

(1] Handling Precautions
« Make sure that there is no workpiece before starting.
« If the laser beam emitting surface or receiving surface is dirty, beam alignment and intensity
adjustment cannot be done correctly.
- If the sensor heads are misaligned, moved, or replaced, the sensitivity should be readjusted.

N

Adjust the receiver

Power-on 9-} Start of operation

For readjustment, the mode must be switched to Ready.
> How to switch between Run/Ready modes (P. 4-4)

Select the channel No.

==7)|  Select the channel No. using Chge?m.

Display
L1 Run Ch1 Ch2 Ch3 Ch4

Green Red

The number of the selected
channel is lit.

Adjust the sensor head position
Display (when the K1G-515 is connected)

K1G-Coa azbil
1 Run Ch1 Ch2 Ch3 Ch4

T

< 15( “07"is displayed when the K1G-S07 is connected)
<— See the description below.

During readjustment, display 1 shows the measured value.

The beam is aligned (receiver adjustment is possible).

If the LED bar shown on the left is lit, the receiver can
be adjusted.
Measurement can begin.

There is a big margin.
Receiver adjustment is possible.




3-6 Receiver adjustment

The beam is not aligned (receiver adjustment is not possible).
Check the emitter and receiver positions, and the beam angle.

The light intensity at the receiver is insufficient.

The laser beam is offset to the bottom side (B) of the
receiver.

The laser beam is offset to the top side (T) of the
emitter.

During intensity readjustment or a beam alignment check

The upper part of the display shows the light inten-
sity after adjustment.

Qea) R

i

During receiver adjustment, the light reception
indicator works as shown below.

A/

Receiver adjustment is
possible.

Receiver adjustment
is not possible.

Selected channel

Lit

Off

Unselected channel

Lit

Align the beam

(*]Handling Precautions

When the beam is aligned, press ge?

+ Beam alignment and intensity adjustment is necessary for every connected channel.
Measurement is not possible with unadjusted sensor heads.

INITIAL SETUP H
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3-6 Receiver adjustment

4. Complete the adjustments

Press O for at least 3 seconds to end the
adJustment

Select whether to save it using @/@

Parameter Description
fa Do not save adjustments
HES  |Save adjustments.

Note: If "no" is selected, and the power is
turned off, the changed parameters
will be lost.

6 Start measurement

Press Q to begin measurement.
nter




3-7 Setting the ECAT ID (for K1G-CO4EG only)

ECAT ID setup (K1G-CO4EG)

Before
power-on o = = Start of operation

1 Set the ID using the ECAT ID setting switches

> Change the settings using a screwdriver (factory default: 00)
Parameter Description
e ECAT ID is not used

O !toFF  |The set value is used as the ECAT ID

0 ERROR

Power-on (K1G-C04EG)

Before
power-on 9 = |=Jp Start of operation

2 Turn on the power

The setting for the ECAT ID is read only when the power is turned on.
Even if the setting is changed during operation, the ECAT ID does not
reflect the new setting. To apply a new ID, turn the power off and back
on.

INITIAL SETUP H
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ADVANCED SETTINGS =

This chapter describes various functions of the K1G series.
As needed, the settings should be changed.

4-1 Settings thatCanBe Changed ...................c..cccce. 4-2
4-2 Changingthe Display...............ccccocooiviiiiiiiiiie 4-5
4-3 Changing the Measurement Settings ................... 4-11
4-4 Changing the Analog Output (AO) Settings........... 4-25

4-5 Using Digital Input (DI) and Digital Output (DO)...4-36

4-6 Calculations that Use MeasuredData ................... 4-61
4-7 Using Special Functions...................ccccocoooiiiiinn. 4-76
4-8 OtherFunctions......................cccocooiiiiiie 4-96

4-9 Changing MECHATROLINK-IIl Communication Settings...4-108

4-10 Returning All Settings to the Defaults .................. 4-114

In this chapter, the following icons indicate the mode in which
settings can be changed.

: Settings can be changed in Ready mode.

: Settings can be changed in Run mode.

¢

|
]

41



4-1 Settings that Can Be Changed

( CHANGING THE INITIAL SETTINGS )

To change the initial settings configured in chapter 3, see the pages indicated below.

GGl el Ry Changing DI/DO and AO operation

@ Changing the display type P.4-5
9ing isplay type (52 ) ® Changing the DI settings

@ Changing the display resolution (£ P. 4-8 ) (5> P436)
<Default setting>
K1G-C04 azbil ||| €----eeeen DI1: Ch1 zero adjustment input
1 Run Chl Cho Ch3 Chd . DI2: Ch2 zero adjustment input
=070 070 T . DI3: Ch3 zero adjustment input
000000000
LgﬁLgoLgoLchgn S KESEEELEIEEY Dl4: Ch4 zero adjustment input
Hold
ging the DO settings
Changing the sensor heads NI, (P 440 )
® Adjusting the receiver 0:0 0:0 Qjﬂ Qjﬂ 0:0 <Default setting>
(C>P.38 ) 0000000000 f|IF--emeneeev p DO1: Ch1 Pass output
@ Reset for sensor head replacement ||\ TTTTTT 1111 D . DO2: Ch1 Out output
(€ P.4-106 ) DO3: Ch2 Pass output

DO4: Ch2 Out output
DO5: Ch3 Pass output
DO6: Ch3 Out output
DO7: Ch4 Pass output
P DO8: Ch4 Out output

® Changing the AO settings
(> P.4-25)

: <Default setting>
L » AO1: Ch1 calculation output
: AO02: Ch2 calculation output

SONILLIS AIDNVAQY E

Changing the measurement conditions

............. >

AO3: Ch3 calculation output
AO4: Ch4 calculation output

@ Changing the measurement mode (€ P.4-11)
<Default setting> Opaque object edge position (top)

® C:Llangmg.the measurement cycle (5> P.4-15 ) ® Changing the Station Address
efault setting> Initially specified value ( P.4-108 )

@ Changing the No. of moving averages (& P. 4-18)
® Changing the Number of

<Default setting> 64 9t
® Changing the edge detection threshold Transmlssm()ggeiq 1)

<Default setting> 25 % (!?P 4-21)

Settings for MECHATROLINK-III



4-1 Settings that Can Be Changed

Changing the AO range

Current output (mA)
20

-3.5 0 35

Measurement width (mm)

Enabling disabled functions

@ Calculations that use measured values of channels .. (C?P. 4-61)
® Working distance (WD) setting function............. (C?P. 4-76)
OPVHOId ... (°P.4-79)
@ EPS ilteriNg .. ov et (6P 4-83)
® Smudgedetection ........oiiiiiiiii i (C?P. 4-90)
®Eventlogfunction..............oooiiiiiiiiiinn. (C?P. 4-95)
@ POWETr SAVING. ..ottt (C?P. 4-98)
OKEYIOCK . oot (637P.4-102)
Other
@Testmode ..o (C?P. 4-96)
® Reverting all settings to the defaults................ (C?P. 4-114)

4-3
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4-1 Settings that Can Be Changed

( HOW TO SWITCH BETWEEN RUN/READY MODES )

@® How to check the current mode

& 7 azbil

5 5
Chselect (A) (B

To learn the current mode, check the operation indicator.
If the LED is lit, the mode is "Run" (measuring).

On the following pages, in order to indicate which
mode allows a setting change, one of the following
icons is shown for each setting.

: Settings can be changed in Ready mode.

m : Settings can be changed in Run mode.

@® How to switch between modes

Pressing the Qn key for 3 seconds or more switches between Run

and Ready.

@ Input/output operations in Ready mode.
Analog output (AO):  continues as it was before the mode change.

Digital input (D

): operates when there is input.

Digital output (DO): is forced OFF.

Note: For the K1

G-C04MG and K1G-CO4EG, network communication (K1G-C04MG:

MECHATROLINK-III, K1GCO4EG: EtherCAT) is available regardless of whether the

device is in Run or Ready mode. However, since the settings might be changed

accidentally, keep the controller in Run mode while the equipment is operating.

)

PARAMETER CONFIGURATION

)

_ICqumn A|. _ICqumn B|_ _ICqumn C|. _ICqumn D|.
Aol (o] G [gai ] (o]
ofle |Q | oflo|Q | ofle| Q| afle|@

O | B0 ¢ B0 | 610 |

Lre: || @ |22 || @ |L£22 ]| @ | 252 ]| @

After switching to another column, the new column's [ /] row is al-
ways displayed first.
Example: If [RZ 3] is displayed and the column is changed to column B,

[0 {]is shown.
> P.9-10 (for details)

4-4



4-2 Changing the Display

C

CHANGING THE TYPE OF DISPLAY

The contents of the display while the controller is in Run mode can be se-

N

lected according to the intended use. There are four display types for the Run
K1G-CO04G, and five types for the K1G-C04MG and K1G-CO4EG.
K1G-C04 azbil \
1 Run Ch1_Ch2 Ch3 Ch4
Display 1
Auxiliary display
Display 2
Q_A_A_A_A_A_A_A_A_A_D
Display type Display 1 Auxiliary display Display 2
Standard The measured value | Shows which chan- | Measured values of
for the selected nel's measured channels that are
channel value is shown on not selected on dis-
display 2. play 1.
Received light Channels can be LA~ The bar graph shows

intensity level

switched by pressing

Ch Select -

Peak/bottom
value

the intensity of the
light received on the

selected channel.

Analog output (AO)

MECHATROLINKAII
communication sta-
tus check display (for
K1G-C04MG only)

EtherCAT com-
munication sta-
tus check display
(for K1G-CO4EG
only)

PE (peak)or
&t (bottom)

The peak or botto
value for the se-
lected channel

m

Ao !
Ex.: Channel 1

The analog output

value for the se-
lected channel

£ on (connected)
or - - - (not con-
nected)

MECHATROLINK-II
error status.

Indicates the state
of EtherCAT com-
munication or
whether the link to
ECAT IN is estab-
lished.

Indicates a node ad-
dress or whether the
link to ECAT OUT is

established.

For K1G-C04MG

e
MECHATROLINK-II
v RIS} communication status
D) A A @ —_— check display
<> |Received light| 7 |Peak/bottom | > | Analog output
Standard | «— intensity level| < value — (AO) 21} For K1G-CO4EG
-
5 7 «—| (6)  EthercaT
communication status
@@ ForK1G-C04G check display

4-5
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4-2 Changing the Display

Standard m
Display 1 shows the measured value from the selected channel. The

auxiliary display shows the channel number of other channels, and

display 2 shows measured values from these channels. If there are

several unselected channels, the channels and measured values are

switched automatically every 2 seconds. For the K1G-CO4EG, the state of EtherCAT
communication is also displayed. The display is the same as that explained in [6],
“EtherCAT communication status check display."The display can be switched manu-

ally by pressing @ /(.

If no measurement parameters are assigned to channels other than the selected one:
- For the K1G-C04G and K1G-C04MG
The auxiliary display and display 2 show nothing.

- For the K1G-CO4EG
The auxiliary display and display 2 show the state of EtherCAT communication.

Received light intensity level
Display 1 shows the measured value from the selected channel. The
auxiliary display says “& A~ " The bar graph on Display 2 shows the in-
tensity of light received during measurement.

For the meaning of the bars, €3 refer to 3-6, “Receiver adjustment’”
Note that the intensity of light received cannot be adjusted from this display.

Peak/bottom value
Display 1 shows the measured value from the selected channel. The
auxiliary display and display 2 show the peak or bottom value. The
peak and bottom values can be switched by pressing @) /.

When the auxiliary display says “P £, display 2 shows the peak value.
When the auxiliary display says “& £, display 2 shows the bottom

value. Pressing O will clear the values.
Back

(@) Analog output (AO)
Display 1 shows the measured value from the selected channel. The
auxiliary display shows the terminal number of an analog output ter-
minal. While measurement is in progress, display 2 shows the analog
output (1.0-5.0 for voltage, 4-20 for current).

4-6



4-2 Changing the Display

MECHATROLINK-IIl communication status check display
(for K1G-C04MG only) m

Display 1 shows the measured value from the selected channel. The
auxiliary display shows the connection status of MECHATROLINK-III
communication. When connected, “Z @ ~"is displayed. When dis-
connected,”- - -"is displayed. Display 2 shows the error status of
MECHATORLINK-LUI communication.

For details on the error status, refer to K1G Series High-Accuracy Position Sensor
MECHATROLINK-IIl Communication Manual (No. CP-SP-1386E).

(6) EtherCAT communication status check display (for K1G-CO4EG only)

Display 1 shows the measured value from the selected channel. The auxiliary display
and display 2 show either the EtherCAT status*! or link status.*2 Switch between them

by pressing @/@

*1. EtherCAT status
The auxiliary display shows the status of EtheCAT communication.
Display 2 shows the node address.

Auxiliary display Description

e The device is in the Init state.

P The device is in the Pre-Operational state.

[
x

The device is in the Safe-Operational state.

W

The device is in the Operational state.

=

) An error occurred in the Init state.

An error occurred in the Pre-Operational state.

O]
R

Dy
[
o

An error occurred in the Safe-Operational state.

aF An error occurred in the Operational state.

L

*2. Link status
The auxiliary display shows whether the link to the RJ45 connector m
for ECAT IN is established. If the link is established, “L «~"is dis-
played. If not,”- «~"is displayed.
Display 2 shows whether the link to the RJ45 connector for ECAT
OUT is established. If the link is established, “L ow&”is displayed. If not,“ - auk"is
displayed.

47
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4-2 Changing the Display

C

CHANGING THE DISPLAY RESOLUTION )

Changes the display of digits after the decimal point.

The display resolution applies to all channels.
This parameter cannot be changed for each channel.

Procedure

1

2

3

48

Check that the mode is "Ready"

If "Run" is lit, press O for 3 seconds or longer, and then check
that "Run" is not lit (— Ready mode).

SW|tch to the display for changing settings

Press O Display
Para L-“-, ]
Sl

Select ':l._u_ (display resolution)

Select A2 by pressing @. m




4-2 Changing the Display

4 Enter :qua_

Press ge? to finalize your selection of D 2.

Select one of the following by pressing AD/Q.

Parameter Display range [mm] Default setting
5585 -99.9 to +99.9
5855 -99.99 to +99.99
95588 -9.999 to +9.999 v
9555889 0.0000 to 9.9999

If 4 digits are shown after the decimal point, the display range is 0.0000
10 9.9999.

Note that the analog output (AO) range, and also the digital output
(DO) threshold, are not changed automatically.

6 F|naI|ze your parameter selection

Press O to finalize your selection.

To change another setting, select the desired item by pressing @ /@)

or @/Q®.

4-9
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4-2 Changing the Display

7  Exitthe display for changing settings

8 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

8-1 Choose whether to save the parameter

L,
C )]
00123

Choose whether to save by pressing Display

Q/®.
Parameter Description
no Setting is not saved.
YES  |Settingis saved.

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

SONILLIS AIDNVAQY E

8-2 Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.




4-3 Changing the Measurement Settings

C

CHANGING THE MEASUREMENT MODE

)

The measurement mode can be
selected from ten types accord-
ing to the object type, the appli-
cation, and the object's direction
of approach.

Edge measurement
Determining edge position

Measurement mode | Object type | Measurement orientation
_1 | Edge measure- Opaque Top
_2 |ment object Bottom
3| Transparent Top

4 object Bottom
5 | Width measurement | Opaque -
6 | Gap measurement | object R
_ 7 | Edge width mea- | Transparent Top
8 |surement object Bottom
_9 | Measurement of Top
10 | second edge Bottom

Edge width measurement
Sensing the edge's status

Transparent § Opaque
objects objects

Emitter

Received light profile

Emitter

Light intensity

4 Light-receiving
cell

Receiver

Width measurement
Measuring blocked light width

Receiver

objects

Emitter

Received light profile

Emitter

Light intensity

Light-receiving
cell

Receiver

Gap measurement

Measuring width of light through gap

Transparent
objects

Received light profile

Light intensity

A Light-receiving
cell

Second edge measurement

Sensing the edge's status RyEhBer=ns
objects

Received light profile

Light intensity

* Light-receiving
cell

Measurement orientation

objects

uonalp 161

Received light profile

Emitter

Light intensity

—
Light-receiving
cell

Receiver

Top

Bottom

Emitter

Receiver

Receiver

ADVANCED SETTINGS E
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4-3 Changing the Measurement Settings

Procedure

1

2

3

4

Check that the mode is "Ready"

If "Run" is lit, press O for 3 seconds or longer, and then check
that "Run" is not I|t( Ready mode).

Select the channel whose settings will be changed

Select the channel No. by pressing Display
Chge?ect' 3 Run Ch1 Ch2 Ch3 Ch4
OQ @ (oos) Green Red
ChSelect 17— The number of the selected
channel is lit.

SW|tch to the display for changing settings

Press O Display
Para L-"-, []
JILl |

Select 542 (measurement mode)
S 4| Press @ to select &5 !, and then press @ to l'_'ll'_l’

select b2, ‘




4-3 Changing the Measurement Settings

Enter 507
ITTITTIIID

Press

Enter

oo
Chselect (A) (B

Select the parameter

to finalize your selection of 582

Select one of the following by pressing D/Q.

Measurement . Measurement | Default
Parameter Object type - . .
mode orientation | setting
! Opaque Top v
= Edge object Bottom
3 measurement | Transparent Top
Y object Bottom
=4 Width )
measurement Opaque
& Gap object .
measurement
7 Edge width Top
g measurement Transparent Bottom
g Measurement of object Top
i second edge Bottom

Finalize your parameter selection

Press ge? to finalize your selection.

ADVANCED SETTINGS H



4-3 Changing the Measurement Settings

8 Exit the display for changing settings

9 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

9-1 Choose whether to save the parameter

L,
C )]
00123

Choose whether to save by pressing Display

Q/®.
Parameter Description
no Setting is not saved.
YES  |Settingis saved.

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

SONILLIS AIDNVAQY E

9-2 Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.




4-3 Changing the Measurement Settings

CHANGING THE MEASUREMENT CYCLE )

The measurement cycle applies to all channels.

This parameter cannot be changed for each channel.

Procedure

1

2

Check that the mode is "Ready"

K1G-Coa

that "Run" is not I|t( Ready mode).

Select AL ! (measurement cycle)

O 7
Press 55 to select A0 1.

Press ge? to finalize your selection.

If "Run" is lit, press O for 3 seconds or longer, and then check

Display

ADVANCED SETTINGS H



4-3 Changing the Measurement Settings

4  select the parameter

00123 4

Select one of the following by pressing @ /©.

Parameter | Description | Default setting
5004|500 ps v
{0000 |1ms

2%

<

| 7 7-2 Controllers (P. 7-5)

The list of selectable measurement cycles varies depending on the
cable length.

5 Finalize your parameter selection

Press E:me, to finalize your selection.

SONILLIS AIDNVAQY E
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00123

6 Exit the display for changing settings




7

4-3 Changing the Measurement Settings

Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

7-1  Choose whether to save the parameter
Choose whether to save by pressing Display

Q/®. CoiC
— LI
Parameter Description
no Setting is not saved.

YES  |Setting is saved.

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

7-2 Finalize your selection and start measuring

Press O to finalize your selection and start mea-
surlng

4-17
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4-3 Changing the Measurement Settings

(' CHANGING THE NO. OF MOVING AVERAGES )

Ready
A moving average is calculated from the measured data.

If more moving averages are calculated, the measurements become more reliable, but
the response becomes slower.

T Check that the mode is "Ready"

If "Run" is lit, press O for 3 seconds or longer, and then check
that "Run"is not I|t( Ready mode).

Select the channel whose settings will be changed

Select the channel No. by pressing Display
0% || oS [ Run Ch1 Ch2 Ch3 Chd
%) AN Green Red
chSelect—— )] The number of the selected
channel is lit.

SONILLIS AIDNVAQY E

w

SW|tch to the display for changing settings
Display




4-3 Changing the Measurement Settings

4 Select &4 7 (number of moving averages)
¢ ) Display

Press @ to select &5 !, and then press @ to
select bl 3.

5 Enter 50 3

Press Q to finalize your selection of 58 3.

6 Set the parameter.

By pressing @/@, select a value from (-500.
Press @ /(D to move the cursor to another digit.

Parameter Display range [mm] Default setting
-500 1-500 (in increments of 1) 54

If the parameter is set to {, no moving average will be set.

Press to finalize your selection.

Enter

To change another setting, select the desired item by pressing @ /&)

or @/Q.

4-19
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4-3 Changing the Measurement Settings

8 Exit the display for changing settings

9 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

9-1 Choose whether to save the parameter

00123

Choose whether to save by pressing Display

/.

Parameter Description

no Setting is not saved.
YES  |[Setting is saved.

Note: If "no" is selected and the power m

is turned off, the changed param-
eter will not be saved.

SONILLIS AIDNVAQY E

9 2 Finalize your selection and start measuring

Press O to finalize your selection and start mea-
surmg

4-20



4-3 Changing the Measurement Settings

( CHANGING THE EDGE DETECTION THRESHOLD )

The edge detection threshold is used to judge whether or not light is blocked.
With the level of incoming light used for intensity adjustment as 100 %, if the amount of
received light is less than the edge detection threshold, the light is judged to be blocked.

Received light profile

Light intensity

Edge detection
threshold

Light-receiving cell
Measured value

22
A= A

When the measurement mode (535 2) is set (§P. 4-11), the edge de-
tection threshold is also automatically set.

For basic measurement, it is not necessary to change the edge de-
tection threshold.

25 % for opaque objects

75 % for transparent objects

1 Check that the mode is "Ready"

K1G-Coa

If "Run" is lit, press Qn for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

4-21
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4-3 Changing the Measurement Settings

2

o

SONILLIS AIDNVAQY E

4-22

Select the channel whose settings will be changed

Select the channel No. by pressing Display
Chge?eu' 3 Run Ch1 Ch2 Ch3 Ch4
Green Red
The number of the selected
channel is lit.

Switch to the display for changing settings
SRR Display

o
JILl i

Select LI5S (edge detection threshold)

Press @ to select &5 !, and then press @ to

LIrC
— (¥ ]
select b 5. &

Press to finalize your selection of 5 5.

Enter




4-3 Changing the Measurement Settings

6 Set the parameter
Press @/@ to select a value from 5 to 55.

Object type
Parameter Description Opaque Transparent
object object
5-95% -
5755 | (inincrements of 1 %) €5 'S

Press @ /(D) to move the cursor to another digit.

7 Finalize the parameter value

Press E:me, to finalize the selected value.

8 Exit the d|splay for changing settings

Press .
Back

4-23
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4-3 Changing the Measurement Settings

9 Start measuring

To start measuring, press Qn for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

9-1 Choose whether to save the parameter
Choose whether to save by pressing Display

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

/®. (CAIE |
Parameter Description
no Setting is not saved.
HES  |Setting is saved.

9-2 Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.
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4-4 Changing the Analog Output (AO) Settings
( CHANGING THE ANALOG OUTPUT (AO) RANGE )

The analog output range can be changed.

By using this function to narrow the measurement range, it is possible to obtain analog
output with better resolution. The AO corresponds to changes in the measured value.

Example of AO output range change (for K1G-507)

Current output (mA)
20

Current output (mA)
20

=

-35 35 -3.5 0 35
Measured value (mm) Measured value (mm)

‘-\‘.‘ The analog output range can also be changed using the controller keys.
(3792 Configuration Flowcharts (P. 9-7)

T Checkthat the mode is "Ready"

K1G-Co4

—Run

If "Run" is lit, press O for 3 seconds or longer, and then check
that "Run"is not lit (— Ready mode).

2 Select the channel whose settings will be changed

IITIIIID || Select the channel No. by pressing Display
oy & [ Run Ch1 Ch2 Ch3 Ché
) O
60 Oﬂ ((kf rl}) Correspondence of channels and analog outputs Green Red
Ch Select Channel Analog output The number of the selected
chi AOT channel is lit.
Ch2 A02
Ch3 A03
Ch4 A04

4-25
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4-4 Changing the Analog Output (AO) Settings

3

5

Para ) ) (o
st @)D

Switch to the display for changing settings

Press O

Para

4  select: ! ! (@analog output range low limit)

; @ \
() (onoer)
et (A) (8]

5

Enter { /

Press (D) to select £Z ¢, and then press S to m

o %

With K1G-S07

[
!

Press Q to finalize your choice of £ { .

6 Set the parameter

By pressing @/@ select a value from -555595-955549.

Sensor heads Parameter Description Default setting
K1G-507 -955999-95599 | -99.999 to +99.999 [mm] (in increments of 1 um) -3548
K1G-S15 -959959.99999 | -99.999 to +99.999 [mm] (in increments of 1 um) -3800

Press /® to move the cursor to another digit.

7

F|naI|ze 'your parameter selection

Press O to finalize your parameter selection.
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4-4 Changing the Analog Output (AO) Settings

8 Select L /2 (analog output high limit)

Press @ toselect £ /2. m

With K1G-S07 sensor

Press E:me, to finalize your choice of £ 2.

By pressing @ /), select a value from - 99.995-99999.

Sensor heads Parameter Description Default setting
K1G-507 -958555-9559595 | -99.999to +99.999 [mm] (in increments of 1 um) 35880
K1G-S15 -558595-95599 | —99.999to +99.999 [mm] (in increments of 1 pm) 1500

Press @/® to move the cursor to another digit.

Set the parameters such that: £ ¢ { (low limit) < £ {2 (high limit)

11 Finalize your parameter selection

Press E:me, to finalize your parameter selection.

4-27
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4-4 Changing the Analog Output (AO) Settings

| o @/®.

1 3 Start measurmg

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

13 1 Choose whether to save the parameter

Choose whether to save by pressing Display

Parameter Description
nao Setting is not saved.

HES  |Setting is saved.

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

13-2Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.
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4-4 Changing the Analog Output (AO) Settings

( CHANGING THE ZERO ADJUSTMENT VALUE

)

This function configures the zero point of measurement.

K1G-507 (voltage output) K1G-507 (voltage output)
(zero adjustment value: 0.000 mm) (zero adjustment value: -1.000 mm)
Measured value Output
Measured value (mT; V) 4 Measured value
(mm) X —_
35 35 5 f--q----F-F--/~T" Output

f

=35 1 po-Jo---f-

ount of adjustment

>

Edge position (mm)

-35 -100 35

Edge position (mm)

i
7P 4-25
In addition, check the digital output (DO) high and

After the zero adjustment, change the analog output (AO) range so
that the analog output correctly corresponds to the measured value.

low thresholds.

T Check that the mode is "Ready"

K1G-C04

that "Run" is not I|t( Ready mode).

If "Run" is lit, press O for 3 seconds or longer, and then check

2  select the channel whose settings will be changed

channel is lit.

4-2

|| Select the channel No. by pressing Display
O 1 Run Ch1 Ch2 Ch3 Chd
Green Red
The number of the selected

9
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4-4 Changing the Analog Output (AO) Settings

3 SW|tch to the display for changing settings

SONILLIS AIDNVAQY E

Press O

Para

select b5,

wn
m
-+
~+
2
m
o
=
Q
3
m
~+
m
=

Press (D) to select &3 ¢, and then press @) to

Press ge? to finalize your choice of 50 5.

Display

o
JIL!

Sensor heads

Parameter

Description

Default setting

K1G-507

-3500-3500 -3.500 to +3.500 [mm] (in increments of 1 um)

K1G-S15

-3500-1580 | -7.500 to +7.500 [mm] (in increments of 1 pm)

Press @ /() to move the cursor to another digit.

With the K1G-S07, for a measurement range of L0080 - 18088 [mm],

set the parameter to 3550

4-30




‘&-\ \_) Tochange another setting, select the desired item by pressing @/@

4-4 Changing the Analog Output (AO) Settings

Finalize your parameter selection

Press E:me, to finalize your parameter selection.

28

B
\

or @/Q®.

Exit the display for changing settings

Press .
Back

Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

4-31
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4-4 Changing the Analog Output (AO) Settings

9-1 Choose whether to save the parameter

/.

Choose whether to save by pressing Display

Parameter

Description

Setting is not saved.

Setting is saved.

is turned off, the changed param-
eter will not be saved.

Note: If "no" is selected and the power m

9-2 Finalize your selection and start measuring

suring.

4-32

Press Q to finalize your selection and start mea-
nter



4-4 Changing the Analog Output (AO) Settings

( SETTING REVERSE POLARITY )

The analog output (AO) polarity can be reversed.

AO polarity example (for K1G-S15)

Positive polarity Negative polarity

Current output (mA) Current output (mA)

20 20
4 4
0 0
-7.5 7.5
Measurement width (mm) Measurement width (mm)

Procedure

1 Check that the mode is "Ready"

K1G-C04

If "Run" is lit, press O for 3 seconds or longer, and then check
that "Run"is not I|t( Ready mode).

2  select the channel whose settings will be changed

Select the channel No. by pressing Display
Chge?ect- [ Run Ch1 Ch2 Ch3 Ch4
0 O(ﬁ D Green Red
ChSelect——7—) The number of the selected
channel is lit.

4-33
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4-4 Changing the Analog Output (AO) Settings

3

(o)}

4-34

SW|tch to the display for changing settings

Press O Display
Para ':"7 [

Press ® to select £ ¢, and then press @) to

g &

Press E:,,te, to finalize your choice of £ {1

Press @ /@) to select oF F or an.

Parameter Description Default setting
afF Disabled (positive polarity) v
on Enabled (negative polarity)

Finalize your parameter selection

Press ge? to finalize your parameter selection.




4-4 Changing the Analog Output (AO) Settings

23 @
‘§“5 To change another setting, select the desired item by pressing @/@
| or /.

Exit the display for changing settings

C
00

123

Press .
Back

Start measuring

To start measuring, press RQn for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)
9-1 Choose whether to save the parameter

Choose whether to save by pressing Display

/.

cConic
Parameter Description
no Setting is not saved.
HES  |Setting is saved.

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

9-2 Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.

ADVANCED SETTINGS H
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4-5 Using Digital Input (DI) and Digital Output (DO)

(' CHANGING DIGITAL INPUT (DI) SETTINGS )

Up to 4 digital inputs can be used.
Channels and event types can be combined freely.

Dl operation type Operation

Zero adjustment input When Dl is turned ON, the zero point for measurement is
changed.
(> Changing the zero adjustment value (P. 4-29))

Input for cancellation of While Dl is ON, EPS filter output hold is canceled.
EPS filter output hold (65> Setting EPS filters (P. 4-83))

Input to forcibly cancel EPS | When Dl is turned ON, EPS filter output hold is forcibly
filter output hold canceled.
(65> Setting EPS filters (P. 4-83))

Event log start input When Dl is turned ON, the event log function is activated.
(65 Configuring the event log function (P. 4-95))

Input for PV hold Used for the PV hold function.
(6 Configuring the PV hold function (P. 4-79))

Laser start input While DI is ON, the laser beam is emitted.
(€ 9-7 Important Notes for Restarting the Laser Beam
(P.9-31))

Calculation OFF input While Dl is ON, calculation is suspended.

Note: While DI is ON, the PV, AO, and DO are not updated.

DI operating conditions

Dl operation X'ms min.

ON

The minimum input time (X ms) varies
depending on the selected measurement cycle.
12 ms: when 500 ps is selected

24 ms: when 1 ms is selected

"PV" refers to the output after calculation.
> 9-3 Processing Flowchart (P. 9-12)
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4-5 Using Digital Input (Dl) and Digital Output (DO)

Procedure

1 Checkthat the mode is "Ready"

If "Run" is lit, press O for 3 seconds or longer, and then check
that "Run" is not I|t( Ready mode).

2  select the channel whose settings will be changed

I || Select the channel No. by pressing Display
JOR 3 Run Ch1 Ch2 Ch3 Chs
(Con) . Green Red
Ch Select——— Chgrrl\:el Bisikallinput The number of the selected
DI channel is lit.

Ch2 DI2
Ch3 DI3
Ch4 Dl4

3 switch to the display for changing settings
R Press O Display

Para’

Display

4 Select £05 (DI function selection)

Press @ toselect £ {, and then press @ to
select £05.

ADVANCED SETTINGS H
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4-5 Using Digital Input (DI) and Digital Output (DO)

5

Press ge? to finalize your choice of £05.

Press @/@ to select one of the following parameters.

Parameter Channel Description Default setting
O-AdJ | Specified | Zero adjustment input v
£PS channel prput to cancel EPS
ilter output hold
U-h Input for PV hold
ALL G-Add | Allchannels | Zero adjustment input
Input to cancel EPS
ALL EPS filfer output hold
ALL PU-h Input for PV hold
ALL Input to forcibly cancel
F-EPS EPS filter output hold
. Z',:"c'm Laser start input
ALL Calculation OFF input
do-of
ALL Lol Event log start input

(1) Handling Precautions

« When using all-channel EPS filter output hold cancellation input (DI) to cancel the EPS
filter on all channels, do not assign EPS hold cancellation input to another Dl also.

« When using all-channel PV hold input (DI), do not assign PV hold input to another

Dl also.

- If the laser start input is assigned to multiple Dls, the laser beam will be emitted only

when all of those Dls are ON.

- If calculation OFF input is assigned to multiple Dls, calculation will be stopped if any

one of those Dls is ON.

7

4-38

Finalize your parameter selection
(TTTITITIID

Press E:me, to finalize your parameter selection.



4-5 Using Digital Input (Dl) and Digital Output (DO)

'2;
P r To change another setting, select the desired item by pressing @ /@)

or @/®.

Exit the display for changing settings

Press .
Back

Start measuring

To start measuring, press RQn for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

9-1 Choose whether to save the parameter
Choose whether to save by pressing Display
/. COIIC
L
Parameter Description

no Setting is not saved.
YES  |Settingis saved.

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

ADVANCED SETTINGS .h

9-2 Finalize your selection and start measuring

Press O to finalize your selection and start mea-
surlng
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4-5 Using Digital Input (DI) and Digital Output (DO)

( DIGITAL OUTPUTS (DO)

Up to 8 digital outputs can be used.
Channels and event types can be combined freely.

@ Using outputs during measurement

DO operation . .
P Operation image Setting method
type
High L L
Lo OFF L f ON
; ; i Measured value
Low : ; i i
ON T l OFF E E
1 1 i Measured value
Pass : : : :
— — > P.4-42
OFF ¢ T ON T ¢ OFF
: Measured value
Out
ON | l OFF £ T ON
H 'HMeasured vaIue
' Hysteresis Hystere5|s !
Low threshold *1 High threshold*2
*1. DO changes when the measured value is less than the low threshold.
*2.DO0 changes when the measured value is greater than the high threshold.
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4-5 Using Digital Input (Dl) and Digital Output (DO)

@ Using special outputs

DO operation type

Operation diagram

Setting method

Smudge detection

P.4-90

EPS event

P 4-83

"Hold" state

C>P4-79

Function operation

e

DO operation

e

Normal operation

In the event of a con-
troller error or sensor
head disconnection,
the output will turn
OFF.

DeViCESti_

DO operation :
i -
OFF

If an error occurs, the OFF-state

continues until power is again supplied
and normal operation resumes.

Output update cycle

DO turns ON and OFF
repeatedly as analog
and digital output is
updated.

Output update cycle

Output update Output update

DO operation

P 4-53

4-41
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4-5 Using Digital Input (DI) and Digital Output (DO)

(SETTING THEDIGITAL OUTPUT (DO) OPERATION TYPE: HIGH/LOW/PASS/OUT )

Eonfigurationfflowchart

Switch toR

0 [

eady mode }

A

v

[ Select th

12)

e DO No. }

Set DO1/3/5/7
A

Set the event source ‘

|

Set the event type ‘

Delay timer use

‘ Set the delay type ‘

‘ Set the delay time ‘

DX}
[Eo-

Set DO2/4/6/8

v

‘ Set the event source ‘

£L5]

‘ Set the event type ‘

(o5
D X x]

NO

Delay timer use

Pk
DN

l

L Set the delay time

£08]

L Set the delay type }

rSet the low threshold v

v
[:’)'l'l
6 T

A4

8]

.

Set the high threshold

[£28]

|

Set the hysteresis

@ (o

e

Setup is complete.
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4-5 Using Digital Input (Dl) and Digital Output (DO)

Switch to Ready mode

Start o == )u(:)aPp End

Procedure

1

Check that the mode is "Ready"

K16-Coa

If "Run" is lit, press O for 3 seconds or longer, and then check
that "Run" is not I|t( Ready mode).

C
chidc C\ \D

Start 9 = fu()ul)=Pp End

Select the DO No. |

Select the digital output (channel) No.

Select the channel No. by pressing Display
cnge?ect' [ Run Ch1 Ch2 Ch3 Ch4
et Green Red
h e The number of the selected
channel is lit.
Correspondence of channels and DO numbers
Channel Selectable digital outputs
Ch1 DO1 DO2
Ch2 DO3 DO4
Ch3 DO5 DO6
Ch4 DO7 DO8

Switch to the display for changing settings
: Press O Display

e m

4-43
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4-5 Using Digital Input (DI) and Digital Output (DO)

Set the event source

Start 9 = fu( ) £ng

4 Select £ !/ or £05 (event source)

3

Toselect£8 {, Display
press () to display £5 /.

Toselect £85,
press (D) to select £5 {, and then press @) to
display £505.

*1.The selected No. is displayed.
*2.The selected channel is displayed.

Enter £0 ! (or £05)

Press to finalize your choice of £8 {/EDS.

Enter

Parameter Description

Conm All channels (OR output)
Chit Ch1 (for PV1)
Che Ch2 (for PV2)
fh3 Ch3 (for PV3)
fhy Ch4 (for PV4)

The default selection is the channel selected in step 2 above.
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4-5 Using Digital Input (Dl) and Digital Output (DO)

7 Finalize your parameter selection

Press E:me, to finalize your parameter selection.

Set the event type

Start 9 = = om -’End

8 Select EBE’ or £ 45 (event type)
06TIv s 7903 Toselect £42,

press Q).

U

|splay

Toselect £05,

press Q).

*The selected No. is displayed.

m
=)
(=g
1]
m
£3

c (or EL0E)

Press ge? to finalize your choice of E82 or EDE.

Parameter Description Default setting
PRES Pass vV (EDZ)
ouk Out v (EDE)
Mo quh
Lo Low

EPS EPS event
hol d Holding
L LhE Smudge
Er D Output update
Lo onb Normal operation

Do not select shaded parameters.

4-45
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4-5 Using Digital Input (DI) and Digital Output (DO)

117 Finalize your parameter selection

Press ge? to finalize your parameter selection.

Set the delay type

Start @ == )u{)Pp End

12 select£030r D07 (delay setting)

1D I To select £5 3, Display

’ press ©).

Toselect £5 7,

press ).

*The selected No. is displayed.

SONILLIS AIDNVAQY E

ATTTTITTIID

1 3 Finalize your parameter selection

Press to finalize your parameter selection.

Enter
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4-5 Using Digital Input (Dl) and Digital Output (DO)

14 select the parameter

Select one of the following by pressing @ /©.

Parameter Description Default setting

nonE No timer v
on-d | ON-delay timer
oF -d | OFF-delay timer

15 Finalize your parameter selection

Press ge? to finalize your parameter selection.

Set the delay time

Start @ u(;)u{:)=p End

16 select £04 or £23 (delay time)

Toselect £E0H, Display

press .

Toselect £08,

press ).

*The selected No. is displayed.

ADVANCED SETTINGS H
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4-5 Using Digital Input (DI) and Digital Output (DO)

17 ¢

nter
g

Nle

ElY (or£EDR)

Press ge? to finalize your choice of E04 or EDE.

Parameter | Description Default setting
o 10 ms
= 20 ms
30 30ms
Yo 40 ms v
50 50 ms
&0 60 ms
0 70 ms

19 Finalize your parameter selection

4-48

Press to finalize your parameter selection.

Enter



4-5 Using Digital Input (Dl) and Digital Output (DO)

Set the low threshold

Start 6 = *End
20 Select £ I 7 (low threshold)

Press @) to select £ /, and then press @ Display

to select £ 7. m

With K1G-S07 sensor

With K1G-S15 sensor

27 enterc
Cj Press gnwer to finalize your choice of £T 7.

Sensor heads Parameter Description Default setting
K1G-S07 | -95555-55555 | -99.999to +99.999 [mm] (in increments of 1 um) -35800
K1G-S15 | -955595-55555 | -99.999to +99.999 [mm] (in increments of 1 um) - 3500

Press @/ to move the cursor to another digit.

23 F

inalize your parameter selection

Press ge? to finalize your parameter selection.

4-49
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4-5 Using Digital Input (DI) and Digital Output (DO)

Set the high threshold

Start = @ = End
24 Select £ &5 (high threshold)

Press @ to select L0 A.

Display

With K1G-S07 sensor

[ x]n]
L LIl

With K1G-S15 sensor

25 Enter L0 5

Press ge? to finalize your choice of L 5.

26 Set the parameter
S e By pressing @ /@), select a value from -99.995-359999.

SONILLIS AIDNVAQY E

Sensor heads Parameter Description Default setting

K1G-S07 | -95555-55555 | -99.999to +99.999 [mm] (in increments of 1 um) 3500

K1G-S15 | -95555-595555 | -99.999to +99.999 [mm] (in increments of 1 um) 9500

Press @/ to move the cursor to another digit.

27 Finalize
Cj Press ger to finalize your parameter selection.

your parameter selection
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4-5 Using Digital Input (Dl) and Digital Output (DO)

Set the hysteresis

Start = = @-} End

28 Select £ &5 (hysteresis)

Press @ toselect L0 5. Display

[ yTv]
L LI

J

29 Ernter =

AITITITIIID
e

123

Press ge? to finalize your choice of £ 5.

OO
O ¢
asea B &

30 Set the parameter

By pressing @/@ select a value from 8.0 !0- {000,

Parameter Description Default setting
00 {0- {000 | Settable in increments of 1 um a0 io

Press @/@ to move the cursor to another digit.

3 1 inalize your parameter selection

AITTIITIIID

Press ge? to finalize your parameter selection.

4-51
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4-5 Using Digital Input (DI) and Digital Output (DO)

To change another setting, select the desired item by pressing @ /&)

or @/®.

33 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

33 1 Choose whether to save the parameter

Choose whether to save by pressing Display

o0 (RLE
Parameter Description
no Setting is not saved. &
YES  |Setting is saved.
Note: If "no" is selected and the power 1)

SONILLIS AIDNVAQY E

is turned off, the changed param-
eter will not be saved.

3 3-2Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.
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4-5 Using Digital Input (Dl) and Digital Output (DO)

( SETTING SPECIAL OUTPUTS )
Eonfigurationfflowchart
o

Switch to Ready mode }

[ Select the DO No. }

12)

Set DO1/3/5/7 Set DO2/4/6/8

@ { Set the event source } { Set the event source }
Eol

ST

,;._.":.]

e { Set the event type } { Set the event type }

NO NO

Delay timer use

Delay timer use

6 { Set the delay type } { Set the delay type }
53 [£av
@ { Set the delay time } { Set the delay time }

Y 4 Setup is complete. £ Y
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4-5 Using Digital Input (DI) and Digital Output (DO)

Switch to Ready mode

Start o =i )=(;)=Pp End

1 Check that the mode is "Ready"

K16.Co4

T If "Run" is lit, press run for 3 seconds or longer, and then check

that "Run" is not lit (= Ready mode).

Select the DO No.

Start 9 56 23U

m 2  Sselect the digital output (channel) No.

Select the channel No. by pressing Display
cﬁ%&n' 3 Run Ch1 Ch2 Ch3 Ch4

D)

/'\T\
Ch(,sélut ¢ é é Green Red
e The number of the selected
channel is lit.

Correspondence of channels and DO numbers

Channel Selectable digital outputs
Ch1 DO1 D02
Ch2 DO3 DO4
Ch3 DO5 DO6
Ch4 DO7 DO8

3 SW|tch to the display for changing settings
SEEFER press O Display

Para
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4-5 Using Digital Input (Dl) and Digital Output (DO)

Set the event source

Start 9 = = -PEnd

4 Select £ / or £05 (event source)

QIO ;
wirrinzas)| Toselect £4 4, Display

o press () to display £5 /.

Toselect £85,
press (D to select £5 {, and then press @) to
display £505.

<*1

<%

*1.The selected No. is displayed.
*2.The selected channel is displayed.

5 cEnter£D f(or£35) rs
frsertets 4

Press ge? to finalize your choice of £8 {/EDS.

Parameter Description
Con All channels (OR output)
Chi Ch1 (for PV1

)
Che Ch2 (for PV2)
Chi Ch3 (for PV3)
ChH Ch4 (for PV4)
The default selection is the channel selected in step 2 above.
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4-5 Using Digital Input (DI) and Digital Output (DO)

7 Finalize your parameter selection

8 Select EBE' or £ 45 (event type)

Toselect £42,

press

press

m 9 EnterE /2 (or £EOE)

Press Q to finalize your choice of £52 or £05.

Toselect £05,

Press E:me, to finalize your parameter selection.

Set the event type

e u(;)mpp End

Display

*The selected No. is displayed.

Parameter Description Default setting
PRSS Pass vV (ELD)
ouk Out v (EDE)
o quh
Lo Low
£FPS EPS event
hold Holding
LhE Smudge
Er b Output update
Lo ol Normal operation

Do not select shaded parameters.
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4-5 Using Digital Input (Dl) and Digital Output (DO)

117 Finalize your parameter selection

Press ge? to finalize your parameter selection.

To use the delay timer, go to step 12.
If the timer is not needed, setting is complete.

Set the delay type

Start 6 =P End

12 Select EEE or £ 7 (delay setting)

Toselect £83, Display

press ).

Toselect £0 7,

press @).

*The selected No. is displayed.

1 3 Finalize your parameter selection

Press to finalize your parameter selection.

Enter
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4-5 Using Digital Input (DI) and Digital Output (DO)

1 4 Select the parameter

sm

Select one of the following by pressing @ /©.

Parameter Description Default setting
rnonE No timer v
on-d | ON-delay timer
oF -d | OFF-delay timer

15 Flnallze your parameter selection

Press O to finalize your parameter selection.

Set the delay time

Start x @End

m 16 select £04 or £23 (delay time)

press .

press ).

4-58
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To select £E404

8,

Display

*The selected No. is displayed.



4-5 Using Digital Input (Dl) and Digital Output (DO)

1 7 Enter '-'ﬂ‘w' (or£L0R)

Press ge? to finalize your choice of EO4 or EDE.

Select one of the following by pressing @ /©).

O ¢ Parameter | Description | Default setting
— o 10 ms

= 20 ms

30 30 ms

o 40 ms v

50 50 ms

60 60 ms

0 70 ms

19 F|naI|ze your parameter selection

Press - to finalize your parameter selection.

Enter

|

‘,\-,\;r To change another setting, select the desired item by pressing @/@

or @/®.
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4-5 Using Digital Input (DI) and Digital Output (DO)

20 Exit the display for changing settings

21 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

271 -1 choose whether to save the parameter
LIIIIID |1 Choose whether to save by pressing Display

/.

Parameter Description
no Setting is not saved.
HES  [Setting is saved.

Note: If "no" is selected and the power m

is turned off, the changed param-
eter will not be saved.

21 -2Finalize your selection and start measuring

Press O to finalize your selection and start mea-
surmg
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4-6 Calculations that Use Measured Data

( OVERVIEW OF CALCULATIONS

The controller can execute various calculations based on the measured data from the

channels.
Ch1measurement | | Ch2 measurement | | Ch3 measurement | | Ch4 measurement
Ch1 Ch2 Ch3 Ch4
Zero adjustment| [ Zero adjustment| |Zero adjustment| |Zero adjustment
Advanced l l l l
calculations [ 7 7TTTTTTTTI T I
4 arithmetic 6 calculati Meas. range
operations or calculation or expansion calc

Results of calculation

(1] Handling Precautions

Calculation parameters
K1 to K4
CltoCQ2

- The following calculations are not possible with a measurement cycle of
250 ps. If this speed is specified, the controller will perform no calculation.
+ O calculation
« Measurement range expansion calculation

)

If advanced calculations are used, check the analog output (AO) range
and the high and low thresholds for digital output (DO).
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4-6 Calculations that Use Measured Data

( SETUP OF THE FOUR ARITHMETIC OPERATIONS )

The basic arithmetic operations can be executed on the measured data from 4 channels
after their zero point has been adjusted.

These operations are used for width measurement of a workpiece, averaging of channel
data, etc.

The basic arithmetic operations use the following formula:

(K1 x Ch1+K2x Ch2 + K3 x Ch3 +K4xCh4) , 4
(@]

Ch1-Ch4: Measured values from channels

K1-K4:  Multiplier

C1: Addition/subtraction parameter

C2: Division parameter

Parameter samples

Calculating variations in workpiece width using two sensors

K1: -1
K2: -1
K3:0
K4:0
C1:0.000
C2:1

Note: Channels 1 & 2 are used.

o/

Calculating the average of channels 2, 3, and 4 and the difference between the
average and channel 1.

Ch4 ch3 Ch2

Hﬁé

Ch1

é K1:3

K2: -1
K3: -1
K4: -1
C1:0.000
c2:3
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4-6 Calculations that Use Measured Data

1 Check that the mode is "Ready"

If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

2  select the channel whose settings will be changed
Select the channel No. by pressing Display
3 Run Ch1 Ch2 Ch3 Chd

Green Red
The number of the selected
channel is lit.

7 812 3 D))

Ch Select

If channel 1 is selected, analog output 1 is set.

3 switch to the display for changing settings

SR Press O Display

8 (123 20))
Para a'7 !
I

Display

4 Select £ I ! (inter-channel calculation)

Press @ toselect L0 1.
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4-6 Calculations that Use Measured Data

5 Enter O

Press enter to finalize your choice of LT 1.

Select £ - 4L k by pressing @ .

Parameter Description Default setting

nonk Disabled v

F-YCh | Fourarithmetic operations

F-AnL |8 calculation

F-EhE | Measurement range expansion
calculation

Do not select shaded parameters.

m 7 Finalize your parameter selection

Press enter to finalize your parameter selection.

8 selectds {(calculation parameter K1)
Display

Press @ to select 40 1.
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4-6 Calculations that Use Measured Data

9 Enter 20 /

0012345678

Press E:me, to finalize your choice of 2 1.

Seta value from - {300 {000 by pressing @) /-

Item Parameter Description Default setting
d0 ! - 1008-10a00 K1: Multiplier for Ch1 !

@/@ to move the

11 Finalize your parameter selection

Press E:me, to finalize your parameter selection.

1 2 Set JUJ-d 06 (calculation parameters K2, K3, K4,
C1,C2)

For the setup procedure, see steps 8-11 for &5 /.
In step 8, press ® toselect J02-4305.

Item Parameter Description Default setting
d02 - 10080- 1000 | K2: Multiplier for Ch2 !

a3 - {000- 1000 |K3: Multiplier for Ch3 !
J0H - {000~ 1000 |K4: Multiplier for Ch4 !

g5 -9999-5939 | C1: Addition-subtraction parameter oooo

e (- 10000 C2: Division parameter Y
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To change another setting, select the desired item by pressing @ /&)

or @/Q®.

14 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

14-1 Choose whether to save the parameter

Choose whether to save by pressing Display

/.

Parameter Description

no Setting is not saved.
HES  |[Setting is saved.

Note: If "no" is selected and the power m

is turned off, the changed param-
eter will not be saved.

14-2Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.
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( SETUP OF © CALCULATION )

The tilt angle (0) of the edge is calculated from edge position measurement by sensor
heads on two channels.

0 calculation can be done with channels 1 and 2 or with channels 3 and 4. 6 calculation
uses the following formula:

Channels 1 and 2

Ch1-Ch2
0 =Kix X tan'1 —
n C2
Ch1, Ch2: Measured values
K1: Multiplier for angle
C2: Distance between channel 1 and 2 sensors
Ch1 Ch2
B
[ Q [
| “1

Procedure

1 Check that the mode is "Ready"

If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

K1G-Coa

O O (owoed

,
NN
Chseleat (A) (8D
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2  select the channel whose settings will be changed
11D || Select the channel No. by pressing Display
L1 Run Ch1 Ch2 Ch3 Ch4

Green Red
The number of the selected
channel is lit.

Ch Select

This function can be used for channels 2 and 4 only.
If channel 1 or 3 is selected, nothing is displayed for the parameter setting.

3 switch to the display for changing settings
Display

Press Paa”

o
Display

Select £ ! (inter-channel calculation)

Press @ toselect L 1.

5 Enter O !/

-

Press enter to finalize your choice of £ 1.
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6 select parameter F - AL
Select F - A~ L by pressing @/@

Parameter Description Defa?ult
setting
nonf | Disabled v
F-H4Ch | Four arithmetic operations
F-Anl |6 calculation (channels 2 or 4 only can be selected)
£ -EHE | Measurement range expansion calculation
Do not select shaded parameters.
7  Enter parameter F - AL
” Press gnter to finalize your parameter selection.
Display

Press to finalize your choice of 28 1.

Enter

4-69



4-6 Calculations that Use Measured Data

1 0 Set the parameter

@__ Set a value from - {300- {000 by pressing® /@
Press @ /() to move the cursor to another digit.

Item Parameter Description Default setting

=H - 1000- 1000 K1: Multiplier parameter for angle !

11 Finalize your parameter selection
C

Press ge? to save it.

For the setup procedure, see steps 8-11 for o /.
In step 8, press @ to select 40 5.

Item Parameter Description Default setting
{3 (- 10000 C2: Distance between sensors Y
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1 3 Exit the display for changing settings

Press .
Back

1 4 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

14-1 Choose whether to save the parameter

Choose whether to save by pressing Display

Parameter Description
no Setting is not saved.

HES Setting is saved.
Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

Press Q to finalize your selection and start mea-
nter
suring.




4-6 Calculations that Use Measured Data

( SETTING THE MEASUREMENT RANGE EXPANSION CALCULATION )

Output to expand the measurement range is calculated from edge position measure-
ments by two pairs of sensor heads. This function is used for measuring a width of 15

mm or more.
The measurement range expansion calculation can be done using channels 1 & 2 or

using channels 3 & 4.

Example of operation (pairing channels 1and 2) Outputf---=----------- %

Channel 1

sensor heads i | L | ’

Channel 2 S ]
sensor heads
! A ! Ch2
Measurement width low limit Zero point L— Measurement width omm
high limit
Measurement range Measurement width

AN
i@‘.i After installation of the sensor heads, executing zero adjustment for
A both channels is necessary to set the zero points for measurement.

| (g Changing the zero adjustment value (P. 4-29)

m Procedure

1 Check that the mode is "Ready"

If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

K1G-Coa

)
7

O O O (o)
Chselet (A)  (B)

2  select the channel whose settings will be changed

T D || Select the channel No. by pressing Display
st I Run Ch1 Ch2 Ch3 Ch4
\JC ¢ ) Green Red
ChSelect 1) The number of the selected
channel is lit.
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1
Y

This function uses channels 2 or 4 only.
If channel 1 or 3 is selected, nothing is displayed for the parameter setting.

3 switch to the display for changing settings

Display

g

4 Select £ I ! (inter-channel calculation)

Press D to select £3 . Display

=

Press enter to finalize your choice of LT 1.
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6 Select parameter F - £ HE

8

4-74

AIITLITTITD

@ | Select £ -EHE by pressing@® /@.

Parameter Description Defa.\ult
setting
nonE | Disabled v
£ -4Ck | Four arithmetic operations
F-Anl |6 calculation
F-EHE Measurement range expansion calculation

(channels 2 or 4 only can be selected)

Do not select shaded parameters.

Enter F -EHE

Press E:me, to finalize your selection.

| or /0.

“‘\‘.‘r To change another setting, select the desired item by pressing @ /@)

xit the display for changing settings

00123
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9 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)
9-1 Choose whether to save the parameter

Choose whether to save by pressing Display

/.

Parameter Description =
no Setting is not saved. &
HES  |Settingis saved.
SALC

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

9-2 Finalize your selection and start measuring

Press O to finalize your selection and start mea-
surlng
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(" SETTING AWORKING DISTANCE (WD) )

This function can be used for future K1G products. It will not improve the accuracy of po-
sition measurement if it is used with model K1G-5S07 or K1G-515.

T

Emitter B1Q__ ] Workpiece

:]: Working distance (WD)

P—ﬁ

Procedure Receiver

1 Check that the mode is "Ready"

If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

2  select the channel whose settings will be changed
|| Select the channel No. by pressing Display

[ Run Ch1 Ch2 Ch3 Ch4

Ch Select

b% @ (o=e) Green Red
ChSelect— The number of the selected
channel s lit.

3 Switch to the display for changing settings
Display
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4 Select &4 7 (working distance)

Press  to select b3 {,and then press @to
select b7 7.

Display
I

5 Enter 50 7

Press ge? to finalize your choice of 58 7.

6 Set the parameter
@ 7|l setone of the following by pressing AD/Q.

Sensor head | Parameter Description Default setting
All models o-3 Disabled g
K1G-S07 {0-500 [10-500 [mm] (set in increments of 1 mm) -
K1G-S15 {0- 1500 110-1500 [mm] (set in increments of 1 mm) -

7 Finalize your parameter selection

Press EC) to finalize your parameter selection.
nter
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8

or @/Q.

x r To change another setting, select the desired item by pressing @ /&)

9 Start measurmg

4-78

Exit the display for changing settings

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

9-1 Choose whether
/.

to save the parameter

Choose whether to save by pressing Display

Parameter

Description

no

Setting is not saved.

HES

Setting is saved.

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

9 2 Finalize your selection and start measuring

surlng

Press O to finalize your selection and start mea-
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(' CONFIGURING THE PV HOLD FUNCTION )

When the PV hold input is set for a digital input (DI), if the digital input is ON, the PV is
held at the maximum (or minimum) value whenever it is updated.

If the digital input (DI) turns OFF, the maximum (or minimum) PV will no longer be up-
dated, but the PV will continue to be held until the input turns ON again.

(1] Handling Precautions
- During initialization, for example, after the power is turned on, the PV is held at 0. If this will
cause a problem, cancel the hold status using the host controller.

Example of operation when digital input (DI) maximum hold is selected

Held PV
Output /S
A i
{ * |
: AT
i + i
| “
| ~i
| .
| Toaner
ion ON f----% i
Dl operation ON oN

OFF

[Procedure)
1 Check that the mode is "Ready"

@ If "Run" is lit, press Rin for 3 seconds or longer, and then check
(e "l that "Run"is not lit (= Ready mode).

2  select the channel whose settings will be changed

Select the channel No. by pressing Display
Chge?ect. [ Run Ch1 Ch2 Ch3 Ch4
Green Red
The number of the selected
channel is lit.
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3 Switch to the display for changing settings
Display

4 selectfoo (hold setting)

Press D to select £T ¢, and then press Qto Day
select £02. l'. l'.l"."

Press ge? to finalize your choice of £ 2.

Select one of the following by pressing /.

. Default
Parameter Description setting
nanf Disabled v
i -h ! |Digital input (DI) max. value hold function

PL-hZ | Digital input (DI) min. value hold function

EFS- ! |EPSfilter1

EFPS5-2 |EPSfilter2

EFPS5-3 |EPSfilter3

EFS-4 |EPSfilter4

EFS-5 |EPSfilter5

Do not select shaded parameters.
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Finalize your parameter selection

Press E:me, to finalize your parameter selection.

To change another setting, select the desired item by pressing U

or @/Q®.

Start measuring

To start measuring, press o O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

9-1 Choose whether to save the parameter

Choose whether to save by pressing Dlsplay

Parameter Description
no Setting is not saved.

HES  |Setting is saved.

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.
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9-2 Finalize your selection and start measuring

Press O to finalize your selection and start mea-
surlng
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( SETTING EPS FILTERS )

If there is a sudden change in the position of a workpiece's edge, an EPS filter can cope
with this change by holding the output steady to prevent a change in the PV and analog

output.

Five types of ESP filter are selectable to suit various purposes.

A

@

{

R Y

Skip-over targets
(features to be ignored)

@ EPSfilter 1
With zero change in the measured value as a basis, if the measured value exceeds
the skip-over size, the output will be held.
If the measured value returns to the skip-over size or less, output will not be held.
EPS filter 1 does not use the number of delays.
The hold state can be canceled by pressing the B key on the controller.

@ EPS filters 2-5
If there is a sudden change in the position of the edge, the output is held steady.
The conditions for holding the output are configured using the number of delays
and the skip-over size. If the measured value exceeds the skip-over size within the
delay time (= measurement cycle x number of delays), the output is held steady.
The cancellation timing and conditions are shown below.

Filter name Cancellation timing Cancellation conditions
EPS filter 2 When a fixed period (4 times the When the held value and the
delay time) has passed. actual value after the delay are
> P.4-83 compared, the difference is less
than the skip-over size.
EPS filter 3 The hold status is canceled re-
gardless of the measured value.
EPS filter 4 When the EPS hold cancellation When the skip-over size is no
input set for the digital input (DI) is | longer exceeded
EPS filter 5 turned ON The hold status is canceled re-
gardless of the measured value.
All filters When the B key on the controlleris | The hold status is canceled re-
pressed. gardless of the measured value.
When the EPS hold forced cancel-
lation input set for the digital input
(D) is turned ON
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@ Setup example for EPS filters 2-5
Diagram of operation after setup

Skip-over setting for when the

edge position changes to negative
Edge position
Target speed: v=6 m/min U
¢ Skip-over target N Output hold" status
r< Output E E
L... - _'_' "h-=3 mm (edge position after de[ay)
e = - :
w=2 'mm Event output 6EPS event/ hold sta:tus)
ON

1 Calculate the time it takes for something that should be ignored to pass by

v =6 m/min =100 mm/s
Passing time = w/v =2/100 =20 ms

2 Set the number of delays (£ & 3: No. of EPS filter delays)

For the delay time, use about half of the passing time calculated in step 1 as a

rough estimate.

Delay time = Measurement cycle x No. of delays
Measurement cycle (RZ {)| No. of delays (rough estimate)
500 ps 20
1ms 10

3 Set the skip-over size (Z I Y: EPS filter size)

Set it using about half of the length (h) as a rough estimate.
Length of the target to ignore = 3.0 mm
Skip-over size = 1.5 mm

4 Set the skip-over direction (£ £ 5: EPS filter direction)

Select dr a P (concave direction).

5 Set the filter hold type (Z Z5: EPS filter output hold)

Select @~ (enabled).
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Procedure

1 Check that the mode is "Ready"

If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

2  select the channel whose settings will be changed

AIITIIILILD || Select the channel No. by pressing Display
ChSelect — Run Ch] Ch2 Ch3 Ch4
Green Red

The number of the selected
channel is lit. 4

3  switchtothe display for changing settings
- O Display

4 Selgct L 02 (hold setting)

Press @ to select £ /, and then press @) to Display

select £02. -
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5

7

4-86

Enter L0 /2

Press E:me, to finalize your choice of L8 2.

Select the parameter by pressing @/@

Parameter Description ?;ft?::g
nonE | Disabled v
PU-h Digital input (DI) max. value hold function
FL-hc | Digital input (DI) min. value hold function
EPS- 1 |EPSfilter1
EFS-C |EPSfilter 2
EP5S-3 |EPSfilter3
EFS-4 |EPSfilter 4
EP5-5 |EPSfilter5
Do not select shaded parameters.
Finalize your parameter selection
Press ge? to finalize your parameter selection.
Press @ to select L& !, and then press Qto Display

select L
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9 Set the parameter

"= 7| Select one from !-25F by pressing BD/Q.
Parameter Description Default setting
i-258 1-256 (times) !

1 0 F|naI|ze your parameter selection
Presso

e, to finalize your parameter selection.

C
(ON (Loaoer)
Chselea (A) (8]

1 1 Set L OY-L 05 (EPS filter size / EPS filter direction
/ EPS filter output hold)

For the setup procedure, see steps 8-10 for L J 3.
In step 8, press © toselect LO4-L0

L 0. EPS filter size (skip-over size)

Parameter Description Default setting
0.100-58000 0.1-50.000 [mm] 0100

L 0 5: EPS filter direction (skip-over direction)

Parameter Description Default setting
both Concave and convex v
- 5E Convex
droPf Concave

£ 05: EPS filter out

put hold (enabled/disabled)

Parameter Description Default setting
oFF Disabled
on Enabled v
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12 Finalize your parameter selection

Press E:me, to finalize your parameter selection.

To change another setting, select the desired item by pressing U

3 or @/Q®.

m 1 4 Start measurlng

To start measuring, press o O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

14-1 Choose whether to save the parameter

Choose whether to save by pressing Display

/.

Parameter Description

no Setting is not saved.
qJES Setting is saved.

Note: If "no" is selected and the power

is turned off, the changed param-
eter will not be saved.
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14-2Finalize your selection and start measuring

Press O to finalize your selection and start mea-
surmg
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(CHANGING SMUDGE DETECTION FUNCTION SETTINGS)

A change in the amount of received light caused by a smudge (foreign matter) on the
sensing surface or interference from ambient light can be detected and sent to the host
device. The light intensity change rate calculated by the following formula is used as an
index that indicates the significance of the effect from a smudge or interference from
ambient light.

Light intensity change rate = (52/51) x 100

S1is the total light intensity estimated from the edge position and S2 is the total light
intensity in the profile of received light.

Total light intensity estimated Total light intensity in the profile
from the edge position of received light
Light
intensity
100%
Edge position Light-receiving Edge position  Light-receiving
cell cell

If there is a shadow in the profile of received light due to a smudge on the light-receiving
surface, S2 will decrease, and thus the light intensity change rate will be lower.

A decrease in total light intensity caused by a smudge

Light
intensity

100%

Edge position Light-receiving
cell
To enable the smudge detection function, set the smudge detection threshold to 1 to
100 %. If the light intensity change rate of 100 % shifts by an amount that is more than
the smudge detection threshold, the controller judges that there is a smudge.
If the smudge detection threshold is set to 0 %, this function will be disabled. In this case,
regardless of the amount of light received, the controller will not detect a smudge.
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Example of smudge detection: If the smudge detection threshold is set to 20 %

Light intensity change rate [%]

120 %

100 %

80 %

Event ON

(1] Handling Precautions

- This function is available if a measurement mode for opaque objects is selected.

@ If the gap for entry of light is not wide enough, smudge detection will be unreliable.
Under the following conditions, regardless of light intensity, “smudge detected”
events will be forcibly cleared.

Measurement mode K1G-S07 K1G-S15
Opaque object edge | The edge position is less than | The edge position is less than
position (top) 1.5 mm from the bottom. 2.0 mm from the bottom.
Opaque object edge The edge position is less than | The edge position is less than
measurement (bottom) | 1.5 mm from the top. 2.0 mm from the top.
Opaque object width | The width of blocked light is The width of blocked light is
measurement greater than 4 mm. greater than 11 mm.
Opaque object gap The gap for entry of light is less | The gap for entry of light is
measurement than 1.5 mm. less than 2.0 mm.

@ Setting the smudge detection threshold to 10 % or greater is recommended.
Setting a smaller threshold will make detection of a slight smudge possible, but false
detection could result depending on the measurement environment. Check the op-
eration with the actual device and specify an appropriate value.
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1 Check that the mode is "Ready"

If "Run" is lit, press Ron for 3 seconds or longer, and then check
that "Run"is not lit (= Ready mode).

2 Select the channel whose settings will be changed
|| Select the channel No. by pressing Display
[ Run Ch1 Ch2 Ch3 Ch4

Green Red

The number of the selected
channel is lit.

Ch Select-

N
Ch Select

m 3 SW|tch to the display for changing settings

Press o7 -

Press D to select 5 ¢, and then press @ to
select bOH. ,_“'_'
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5 Enter 504

Press ge? to finalize your choice of & JH.

6 Set the parameter

"""" T Set one of the following by pressing @/@

Parameter Description Default setting
o & G O Disabled v
(- 100 | 1-100 % (set in increments of 1 %)

7 Finalize your parameter selection

Press E:me, to finalize your parameter selection.

To change another setting, select the desired item by pressing @ /@)

| o @/Q.

8 Exit the display for changing settings

Press .
Back
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9 Start measuring

To start measuring, press Qn for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

9-1 Choose whether to save the parameter
Choose whether to save by pressing Display

/.

Parameter Description

no Setting is not saved.
HES  |Setting is saved.

Note: If "no" is selected and the power m

is turned off, the changed param-
eter will not be saved.

9-2 Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.
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( CONFIGURING THE EVENT LOG FUNCTION )

The event log function, triggered when the specified trigger signal turns ON, saves a re-
ceived light profile for the selected single channel (normalized light intensities) and the
process values from all channels (32 x 4 channels) to the controller.
To check the event log settings and saved data, the K1G configuration tool or the com-
munication function is used.

Digital input (DI) |1

K1G-C04G Received light profile (for selected channel)

Trigger signal

V<

Internal memory
N

Process values (32 x 4 channels)

' '
' '
A% \2

H H or |C0mmunicationsfunction

K1G configuration tool

32 |-

The event log records only the log data from the first occurrence of the event. Later oc-
currences of the event are ignored.

If one of the settings related to the event log is changed by a host device, the event log

will be cleared.

Necessary settings for the use of the event log function

Item Explanation Setting method
Trigger signal Selects the DI operation type used as | SZ-D01 configuration
the trigger signal. tool or by communica-
Trigger target Select the channel of the trigger. tion
Trigger type Select the type of event that will act

as the trigger.

Capture channel

Select the source channel for the re-
ceived light profile.

Event log point

Select the ratio of process values to
obtain before and after the trigger.
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Other Functions

C

TEST MODE )

After power-on and after the initial setup is complete, the wiring can be checked by
using analog and digital output.

Procedure

1

2

3

4-96

Check that the mode is "Ready"

@ If "Run”is lit, press = for 3 seconds or longer, and then check
Al that "Run” is not lit (= Ready mode).

Press the [Para] and [Back] keys for at least 3 sec-
onds at the same time

AuE; O O Display
Press p3 and pxq for at least 3 m

seconds at the same time. %
%

*The analog output type selected at the initial setup is displayed.

C
001

Para >
oS B ¢

C) ‘B‘a@kQ

Q/® Select analog output check and digital
output check

Analog output check  Digital output check

[ g | ngly |

*The analog and digital output types selected at the initial setup are displayed.
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Check the wiring
Q11| Checkanalogoutput(AO). Display
Change the analog output status for the se-
p\Z lected channel by pressing @/@ m
chifea——7 | Change the analog output number by press- <
ing

. *
Ch Select <2

*1.The output method is displayed.
4L £:Voltage output
£ ur: Current output

*2.The analog output status is displayed.
Ao_h:5Vor20 mA
Ao_L:3Vor12mA
Ao_L:1Vor4mA
“_"represents the selected channel No.

e

a0

Check digital output (DO). Display
Change the digital output status for the se- [ ,l.' l.'"l. ,.7
lected No. by pressing @ /©) - —

<1

P

*1.The output type is displayed.
P r:NPN output
P~ P:PNP output

*2.The digital output status is displayed.
do !-dof: Digital output Nos.
ALL: All outputs are ON
--- All outputs are OFF

Quit the test mode
Press g?k to exit.
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C

SAVING ELECTRICITY )

K1G-C04 17 / azbil
|:| Run Cha ch3 Cha

/UH/[U[U[‘

o;>o

Hok

Procedure

1

In power-saving mode, the sensor heads and controller
each reduce current consumption.
Sensor heads:The light reception indicator only is turned

Controller:

off while power-saving mode is enabled.

In this case, the indicator is also not lit dur-
ing receiver adjustment.

After the power-saving mode is enabled, if
there is no key operation for 20 seconds or
longer in Run mode, power saving mode

is applied automatically. In power-saving
mode, all indicators are off except those
that are shown as lit in the figure on the left.
Pressing any key temporarily cancels power-
saving mode.

Check that the mode is "Ready"

O ¢
Chseea () (B)
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If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

Display
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3 Select ALY (controller power-saving mode) and

A5 (sensor head power-saving mode)
: 7| Forthe controller
Press @ to select A4,

For the sensor heads
Press @ to select A0S,

4  Enter A34/RIS

Press ge? to finalize your choice of #04 or A0 5.

Description Default setting

Power-saving mode disabled v

Power-saving mode enabled

6 Finalize your parameter selection

Press enwer to finalize your parameter selection.
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R r To change another setting, select the desired item by pressing @ /&)

| or @/Q.

7  Exitthe display for changing settings

8 Start measurmg

To start measuring, press o O for 3 seconds or longer.

m (The following procedure is followed if a parameter has been changed.)

8 1 Choose whether to save the parameter

Choose whether to save by pressing Display

/.
Parameter Description
no Setting is not saved.
YES  |Settingis saved.

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.
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8-2 Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.

Transition to power-saving mode

o 1/ ekl
1 Run"th2 ch3 che

If no key is pressed for 20 seconds or longer, power-saving
mode goes into effect automatically.

4-101




4-8 Other Functions

( CONFIGURING THE KEY LOCK )

This function prevents wrong settings due to key operation by disabling all keys on the
controller in Run mode.
The key lock goes into effect 60 seconds after the mode has been switched to Run.

The key lock setting applies to all channels.
This parameter cannot be changed for individual channels.

Procedure

1 Check that the mode is "Ready"

If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

K1G-Coa

—Runz

2  switchtothe display for changing settings
Press O Display

Para’
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4-8 Other Functions

3 Se "eicvtver,' & 3 (key lock)

Press @ to select A0 3. Display

Press enter to finalize your choice of AZ 3.

Select o F F or @~ by pressing @/@

Parameter Description Default setting
oFF Key lock disabled v
on Key lock enabled

6 Finalize your parameter selection

Press E:nter to finalize your parameter selection.

| o @/Q.
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4-8 Other Functions

7  Exitthe display for changing settings

8 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

8-1 Choose whether to save the parameter
Choose whether to save by pressing Display

/.

Parameter Description
no Setting is not saved.
HES  [Setting is saved.

Note: If "no" is selected and the power m

is turned off, the changed param-
eter will not be saved.

8-2 Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.
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4-8 Other Functions

( CANCELING THE KEY LOCK )

Procedure

1 Canceling the key lock temporarily

=7 Press @ for at least 2 seconds while pressing N
ac

1 Run Ch1 Ch2 Ch3 Chd4

23 N
%‘J The key lock will go into effect again in 60 seconds.

‘K If necessary, disable it by changing the parameter to "Key lock disabled."
L
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4-8 Other Functions

( RESETTING WHEN CHANGING THE SENSOR HEADS )

After the initial setup is complete, in order to switch to a different sensor head model it is
necessary to reset the sensor head settings.

Procedure

T Checkthat the sensor connection indicator of the
channel whose sensor heads have been replaced is
blinking

azbil

Blinking

9

4 T

/-‘\“r If a reset of the sensor head settings is needed, the sensor connection
N indicator blinks and display 2 shows - - - - - .

2  Check that the mode is "Ready"

If "Run"is lit, press ¢ O for 3 seconds or longer, and then check
that "Run"is not lit (— Ready mode).
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4-8 Other Functions

3 Select the channel to be reset

|| Select the channel No. by pressing Display
S 3 Run Ch1 Ch2 Ch3 Chd
2 Green Red
Ch Select The number of the selected
channel is lit.

4  pressthe [Para] and [Enter] keys at the same time
for at least 3 seconds

D
Press O and O

Para Enter

for at least 3 seconds at the same time.

5 Checkthat the sensor connection indicator of the
channel whose sensor heads have been replaced is lit

Qa2 &

‘ﬁ‘? After the resetting, adjust the receiver.
After receiver adjustment, the following parameters must be reset.
- Zero adjustment value [ 5 5] £ P 4-29
- Working distance (WD) [58 7] £ P 4-76
- Low threshold [£ 3 7 & P.4-42
- High threshold [£ 8 8] P 4-42

- Analog output range low limit [£ { {] £ P 4-25
- Analog output range high limit [ {Z] £ P 4-25
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4-9 (Changing MECHATROLINK-Ill Communication Settings

( SETTING THE STATION ADDRESS FOR MECHATROLINK-III )

Procedure

1 Check that the mode is "Ready"

If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

2 switchtothe display for changing settings
S : Display

3 Select A0S

Press @) to select 779. Display
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4-9 Changing MECHATROLINK-IIl Communication Settings

4 nter A05

ITTITITIID
oo ey

Press enter to finalize your choice of A0 5.

5 setthe parameter

Set the address using @ /©.
Parameter Description Default setting
Ih-EFhA 3-239 Ih

6 Finalize your parameter selection

Press E:nte, to finalize your parameter selection.

OO O (o)
et (&) (B
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4-9 Changing MECHATROLINK-IIl Communication Settings

7  Exitthe display for changing settings

8 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

8-1 Choose whether to save the parameter
Choose whether to save by pressing Display

/.

Parameter Description
no Setting is not saved.
HES  [Setting is saved.

Note: If "no" is selected and the power m

is turned off, the changed param-
eter will not be saved.

8-2 Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.
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4-9 Changing MECHATROLINK-IIl Communication Settings

( SETTING THE NUMBER OF TRANSMISSION BYTES FOR MECHATROLINK-II )

Procedure

1 Check that the mode is "Ready"

If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

2  Sswitchtothe display for changing settings
Display

e
3 Select A !0

Press @ to select A (8. Display

4 Enter A /T

0012 O 3

Press enter to finalize your choice
of A {0,
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4-9 Changing MECHATROLINK-IIl Communication Settings

5 setthe parameter

Select one of the following by pressing
B/@.
Parameter Description Default setting
3c 32 transmission bytes
Y& 48 transmission bytes v

For the number of transmission bytes, see user's manual No. CP-SP-1386E..

6 Finalize your parameter selection

Press E:,,m to finalize your parameter selection.

9 'c:é% ‘&
E%r To change another setting, select the desired item by pressing @ /&)

| or @©/Q.

7  Exitthe display for changing settings

0o
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4-9 Changing MECHATROLINK-IIl Communication Settings

Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)
8-1 Choose whether to save the parameter

Choose whether to save by pressing Display

/.

Parameter Description =
no Setting is not saved. &
HES  |Settingis saved.
SALC

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

8-2 Finalize your selection and start measuring

Press O to finalize your selection and start mea-
surlng

4-113



4-10 Returning All Settings to the Defaults

(1] Handling Precautions
« All settings will be cleared and returned to the defaults.

Procedure

1 Restore all default settings

While gz, and E:me, are being pressed at the same time, turn
the power on.

Do the initial setup again. For more information on the initial setup, see
the following.
| € Initial Setup Flowchart (P. 3-2)
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COMMUNICATION SETTINGS
(CONNECTION TO OTHER DEVICES)

This chapter describes RS-485 communications
(Modbus/RTU) with other devices.

For connection to MECHATROLINK-II,
see User's Manual No. CP-SP-1386E.

For connection to EtherCAT,
see user's manual No. CP-SP-1419E.

5-1 Overview of Communications....................... 5-2
5-2 Changing the Communications Conditions...5-4
5-3 Message Format .................c.coocoeiiiiiiin. 5-13

5-4 FunctionCodes....................ccccoiiiieiii, 5-16
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5-1 Overview of Communications

This device is compatible with RS-485 and can communicate with host devices such as a
PC or PLC using a user-created communications program.

Reading and writing of most parameters between the master station and the controller
can be done through communication.

@® Communication protocol: Modbus/RTU

@ No. of connectable controllers: Up to 15 K1G controllers can be con-
nected to a single master station.

RS-485 communications

Master station

VoV

| kKig | [ kg || kg | «-+-- K1G
AN v J
15 max.
( SETTINGS )
For Modbus communication, configure the following in advance.

Description Parameter Default setting
Station address g No communication o
P54 0-1217
Transmission speed 9.5:9600 bps =
P57 18.2: 9200 bps

384: 38,400 bps
{ {5.2:115,200 bps

Parity, stop bits ~anE: No parity (2 stop bits) ronk
P.5-10 £ UE n: Even parity (1 stop bit)
odd: Odd parity (1 stop bit)
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5-1 Overview of Communications

COMMUNICATION PROCEDURE )

An instruction message is sent from the host de-
vice (master station) to the desired single control-
ler (slave station).

The K1G controller (slave station) reads or writes
data in accordance with the instruction message.

The K1G controller (slave station) sends back a
response message related to the requested pro-
cessing.

The master station receives the response mes-
sage.

(1] Handling Precautions

- In the case of Modbus communications, the communications address (parameter) to
the controller set on the host device may change to [address — 1] in a message.
Example: If the communication address (parameter) is set to 1001 on the host de-

vice, it changes to 1000 in the message.

The K1G controller sends/receives messages to/from specified communication ad-
dresses (parameters).
Take the host device's specifications into account when using the controller.

5-3
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5-2 Changing the Communications Conditions

)

SETTING THE STATION ADDRESS )

1 Check that the mode is "Ready"

If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

2 switchtothe display for changing settings
: ) Press O Display

o m

Display
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5-2 Changing the Communications Conditions

Enter ACG

AITTIITITID

Press ge? to finalize your choice of AD&.

A DD
) ¢/

) C
Chsaet (A) (B

By pressing @/@ select a value from 0-127.

Parameter Description Default setting
g- 127 0-127 z
(0: Communication is disabled)

Finalize your selection

Press ge? to finalize your selection.

O O
J ¢
Chselect (A

To change another setting, select the desired item by pressing @ /@)

| or @/Q.

COMMUNICATION SETTINGS (CONNECTION TO OTHER DEVICES) H



5-2 Changing the Communications Conditions

7  Exitthe display for changing settings

8 Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

8-1 Choose whether to save the parameter

Choose whether to save by pressing Display

/.

Parameter Description

no Setting is not saved.
HES  [Setting is saved.

Note: If "no" is selected and the power m

is turned off, the changed param-
eter will not be saved.

8-2 Finalize your selection and start measuring

Press Q to finalize your selection and start mea-
nter
suring.

(S3DIA3A YIHLO OL NOILDINNOD) SONILLIS NOILYIINNWINOD u

th
&



5-2 Changing the Communications Conditions

( SETTING THE TRANSMISSION SPEED )

1 Check that the mode is "Ready"

If "Run" is lit, press run for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

2  Sswitchtothe display for changing settings
Display

Display

Press enter to finalize your choice of A3 7.

COMMUNICATION SETTINGS (CONNECTION TO OTHER DEVICES)
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5-2 Changing the Communications Conditions

5 Select the parameter

Select one of the following by pressing /.

Parameter | Description Default setting
85 9600 bps (4
82 19200 bps
38M 38,400 bps
52 115,200 bps

6 Finalize your parameter selection

Press E:me, to finalize your parameter selection.

| or @/Q.

E 7 Exit the display for changing settings

(S3DIA3A YIHLO OL NOILDINNOD) SONILLIS NOILYIINNWINOD
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5-2 Changing the Communications Conditions

Start measuring

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

8 1 Choose whether to save the parameter

Choose whether to save by pressing

Parameter Description
no Setting is not saved.

HES Setting is saved.

Note: If "no" is selected and the power
is turned off, the changed param-
eter will not be saved.

Display

[N
LiL

fx]
A1

8-2 Finalize your selection and start measuring

surlng

Press O to finalize your selection and start mea-

5-9
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5-2 Changing the Communications Conditions

( SETTING THE COMMUNICATIONS FORMAT (PARITY AND STOP BITS) )

Procedure

1

W

th
—
)

Check that the mode is "Ready"

| If "Run"is lit, press ggn for 3 seconds or longer, and then check
that "Run" is not lit (= Ready mode).

Press O . Display

Select A0 A

Press & to select 708, Display




5-2 Changing the Communications Conditions

4 Enter A0S

Press enter to finalize your choice of AT 5.

5 selectthe parameter
{ 5| Select one of the following by pressing D/@.

Parameter Description Default setting
nanf | No parity (2 stop bits) v
EUEn | Even parity (1 stop bit)

odd 0Odd parity (1 stop bit)

6 Finalize your parameter selection

AITTIITIIID

Press E:me, to finalize your parameter selection.

7 Exit the display for changing settings

COMMUNICATION SETTINGS (CONNECTION TO OTHER DEVICES) H



5-2 Changing the Communications Conditions

8 Start measurlng

To start measuring, press O for 3 seconds or longer.

(The following procedure is followed if a parameter has been changed.)

8-1 Choose whether to save the parameter
) || Choose whether to save by pressing Display

©/o. CAUE |

Parameter Description

no Setting is not saved.
HES Setting is saved.
Note: If "no" is selected and the power

is turned off, the changed param- m

eter will not be saved.

Y
N

Finalize your selection and start measuring

Press O to finalize your selection and start mea-
surlng
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5-3 Message Format

All messages use binary data.
A Modbus/RTU message consists of (1)-(5) below.

(5) (M ) 3) (4) (©)

Start 1byte | 1byte | nbytes(1byteormore) | 2bytes | End

(1) Station address
The K1G controller creates a response message only if its station address is in the re-
ceived message. In the message, the station address is 1 byte.
However, if the station address is 0, even if the addresses match, there is no response
to the message.
In its response, the K1G controller returns the same station address as that in the re-
ceived message.

(2) Function codes
The K1G controller then executes the processing indicated by the received function
code.
If processing is successfully completed, the received function code will be returned.
If processing is not successfully completed and a response indicating an error is re-
turned, the MSB* of the received function code will be set to "1" and returned.
*Most significant bit

(3) Data
Data corresponding to the function code is added.
The data types handled by this controller are 16-bit data (2 bytes) and 32-bit data (4
bytes).
The data size of an address is 16 bits. In the case of 32-bit data, 2 addresses compose
one data record.

@ Data format
- 16-bit data (2 bytes)
The first 8 bits are assigned to the first byte and the last 8 bits to the last byte.

Example: If the 16-bit data is 1234

Byte Data (hex) Description
1st 12 First 8 bits of data
2nd 34 Last 8 bits of data

5-13
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5-3 Message Format

+ 32-bit data (4 bytes)
The last16 bits are assigned to the address with the smaller number and the
first 16 bits to the address with the larger number.
The byte data order for each address is the same as that of 16-bit data.

Example: If the 32-bit data is 12345678 (addresses 0000-0001)

Address | Data Data

(HEX) | (HEX) Description Byte (HEX) Description

1st 56 | First 8 bits of address 0000

0000 | 5678 | Last 16 bits of data 2nd | 78 | Last 8 bits of address 0000

3rd 12 | First 8 bits of address 0001

0001 1234 | First 16 bits of data

4th 34 | Last 8 bits of address 0001

» How to handle negative values
Negative values are expressed in 2's complement format.
The inverted bits of a positive value plus "1" means a negative value.

Example: If the 16-bit data is -1

1 (positive) = 01 0000000000000001
|

1's complement (inverted) 1111111111111110
|

2's complement (1's complement + 1) =-1 =FF 1111111111111

(4) Check code (CRC)
CRC check codes are added to both command and response messages by using Mod-
bus/RTU communication protocol.
The section from the station address to just before the check code in the message is
included in the calculation.
For calculation, the binary data in the message is used without change. The check
code is 16-bit data and can be calculated using the C programming language func-
tion "get_crc16()" shown in the following section. In a message, the first bytes of the
code follow the last bytes. This order is the reverse of that of other 16-bit data.

Example: If the check code is 1234

Byte Data (hex) Description
1st 34 Last 8 bits of the data
2nd 12 First 8 bits of the data




5-3 Message Format

<Sample of CRC check code calculation>

[Argument 1] Character string length (No. of bytes)
[Argument 2] Character string's head pointer

[Function value] Calculation result

UH get_crc16(INT len, UB *p)
{

UH dt_16;

UH next;

UH carry;

INT j;

dt_16 = Oxffff;
while (len > 0) {
next = (UH)*p;
dt_16 A= next;
for(i=0;i<8;i++){
carry = (UH)(dt_16 & 0x0001);
dt_16>>=1;
if (carry !=0) {
dt_16 A= 0xA001;

}
p++;
len--;
}
return dt_16;
}

(5) Start and end
In the Modbus/RTU communication protocol, a silent interval (hon-communication
time) equivalent to at least 3.5 characters is required for both the start and end of a
command message and response message. However, the following specifications
apply to the K1G controller.

Transmission speed Silent interval
9,600 bps 8 ms
19,200 bps 4 ms
38,400 bps 2ms
115,200 bps 1 ms

COMMUNICATION SETTINGS (CONNECTION TO OTHER DEVICES) H



5-4 Function Codes

( LIST OF FUNCTION CODES )

The following function codes are available for the controller.

Code (hex) Function name Description
03 Continuous data read |Reads the specified No. of continuous data
records from the specified address.
10 Continuous data write | Writes the specified No. of continuous data
records from the specified address.

( CONTINUOUS DATA READ (FUNCTION CODE: 03) )

Reads the specified No. of continuous data records from the specified address.
Up to 125 data records can be read with a single instruction message.

@® Command format

(S3DIA3A YIHLO OL NOILDINNOD) SONILLIS NOILYIINNWINOD u

. . DATA
S Function code Address [ No. of data records S
(1) (2) (3) (4) (5)
1 byte 1 byte 2 bytes 2 bytes 2 bytes
(1) Station address
(2) Function code: 03
(3) Starting address for reading data
(4) No. of read data records (addresses)
(5) Check code (CRC)
@ Response format (for a normal response)
. . DATA
Sl sl [FUDei o Gael Byte | 1stdatarecord Nth data record i
(1) (2) (3) (4) (5) (6)
1 byte 1 byte 1 byte 2 bytes 2 bytes 2 bytes

1) Station address

2) Function code:

3) No. of read data bytes:
4) 1st data record

5) Nth data record

6) Check code (CRC)

03
double the sum of (4)+(5)

~ e o~ o~ e
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5-4 Function Codes

(_ CONTINUOUS DATA WRITE FUNCTION (FUNCTION CODE: 10) )

Writes the specified No. of continuous data records from the specified address.

Up to 123 data records can be written with a single instruction message.

If settings are changed in Run mode, an amount of time equivalent to 128 samples (128
x sampling time) will be spent in Ready mode to apply the changed settings, and then
the mode will return to Run.

@® Command format

DATA
Station | Function code No. of data 1st data Nth data | CRC
Address Byte
records record record
(1) (2) (3) (4) (5) (6) . (7) (8)
1 byte 1 byte 2bytes | 2 bytes | 1byte| 2 bytes 2 bytes |2 bytes

(1) Station address

(2) Function code: 10

(3) Starting address for writing data

(4) No. of write data records (No. of addresses)

(5) No. of write data bytes:  double the sum of (6)+(7)
(6) 1st data record

(7) Nth data record

(8)

8) Check code (CRC)

@ Response format (for a normal response)

. . DATA
sl | eyl Address | No. of data records e

(1) (2) 3) (4) (5)
1 byte 1 byte 2 byte 2 byte 2 byte

(1) Station address

(2) Function code: 10

(3) Starting address for writing data
(4) No. of write data records

(

5) Check code (CRC)

COMMUNICATION SETTINGS (CONNECTION TO OTHER DEVICES) H



5-4 Function Codes

C

EXCEPTION RESPONSES

)

If the controller was not able to process the received function code successfully, it will
return an exception response according to the Modbus communications protocol.
An error involving any function code results in the exception response.

@® Format of the exception response

Station Function code Error code CRC
(1) (2) 3) (4)
1 byte 1 byte 1 byte 1 byte
(1) Station address
(2) Function code: Continuous read data =03 (hex): 83 (hex)
Continuous write data = 10 (hex): 90 (hex)

(3) Error code:

Note: The command's function code + 80
See the list of error codes.

(4) Check code (CRC)

List of error codes

Code
(hex)

Name

Description

01

lllegal function

Unsupported function code

02

Illegal data address

Data address error (inaccessible area)
Error in the number of data records (the No. is out of range,
inaccessible area)

03

lllegal data

The written value is out of range.

Error in the number of bytes of the function code.

Error in the number of data records or bytes.

Writing or reading is prohibited due to instrument conditions.

10

Application error 1

Reserved

11

Application error 2

Reserved

12

Application error 3

High-speed trend overrun error

13 |Application error 4 |Write mode error
14 |Application error 5 |Reserved
15 |Application error 6 |Reserved

(S3DIA3A YIHLO OL NOILDINNOD) SONILLIS NOILYIINNWINOD u
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SZ-D01 CONFIGURATION TOOL

This chapter describes the SZ-D01 configuration tool.

Before use, please read “Handling Precautions for the SZ-D01 Configuration Tool for K1G
Series High-Accuracy Position Sensors” (manual No. CP-UM-5785JE),

which is included with the SZ-DO01.

Also, read “GP-4201TM/4301TM Installation Guide” and “Warning/Caution Information”
(both included with the display unit) in order to use the equipment correctly.

6-1 System Configuration........................coooee 6-2
6-2 Installation and Wiring......................coooee 6-4
6-3 Basic Operation and Functions................... 6-7
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6-1 System Configuration

( SYSTEM CONFIGURATION )

The SZ-DO01 configuration tool consists of a display unit with the pre-installed dedicated
software, stand, cables, etc.

Display unit

DC jack cable
(sold separately)

Loader cable
AC adapter (sold separately) J

( FUNCTIONS )

Item Description
Setting/Adjustment Setup of various parameters and receiver adjustment.
Monitoring Trend Collects data from 4 channels on a 1 s (minimum) cycle and

monitor |displays data in a graph format.

High- Collects data from 1 channel 40000 times during the mea-
speed surement cycle (500 ps/1 ms) set for the K1G, and displays
trend the data in a graph format.

Event Log Reads out and displays various event log settings and data
collected and saved to the controller by the event log func-
tion.

Other 1/0 test, Replacement procedure, Application specific set-
ting.
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6-1 System Configuration

( STORINGDATAINAUSBFLASHDRIVE |

The settings and acquired monitoring data, etc., can be saved to a USB storage device
(not included).

An operational check has been done with the following USB flash drives connected to
the display unit.

Manufacturer Product name Capacity
Buffalo Inc. RUF-C/U2 1GB
RUF-C256M/U2 256 MB
Green House Co., Ltd. GH-UFD1GSLT 1GB
Transcend Japan JFV10 1GB

Depending on the production date, some USB flash drives cannot be used due to a
change in manufacturing specifications.
Because of this, do an operational check before use.

@ Data storage directories
Data stored in a USB flash drive will be saved as shown below.

Folder name : CAPTURE
Stores captured image files.
Filename: CP_ JPG
r— Folder name : EVENT
| Stores PV trend data collected by the event
log function.
Filename: EV__ BIN/EV _ _ .CSV
Folder name : HTREND
- Stores PV trend data collected by high-speed
trend monitoring.
Filename: HT__ BIN/HT _ .CSv
Folder name : PROFILE
- Stores profiles of received light collected by the
event log function.
Filename: LP__ BIN/LP _ .CSV
Folder name : SAMPO1
- Stores numeric data collected by trend monitoring.
Filename: SA__ CSV
Folder name : SETTING
- Parameters
File name :  SD BIN/SD .CSv

Note: _ _ _ _ _ represents a number.
6-3
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6-2 Installation and Wiring

For installation and wiring, see also user's manual GP-4201TM/4031TM, which is included
with the display unit.

( ATTACHING THE DISPLAY UNIT TO THE STAND )

T Attach the anti-rotation tee to the display mod-
ule. Insert the display module connector and tee
into the appropriate holes in the stand. Attach
the nut to the display module connector and
tighten it using the included socket wrench

Stand
Hole for tee

%Socket wrench

Insert the rear module connector into the display
module connector until the modules are properly
combined.

(1] Handling Precautions
- Tightening torque: 1.2-2 N-m.

N

(1] Handling Precautions

+ When combining the two modules, take care to orient them as shown in the figure below.
If the orientation is wrong, the connectors may be damaged.

Detached view Attached view
— EE 1 =
=
= Insertand
=] push.

N
[ poooo0OOO0OODOOD

=1
o—z1
—on
=

b Rear module N

6-4 Connector
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6-2 Installation and Wiring

POWER WIRING )

Connect the DC jack cable (sold separately) to the
power plug
For the mounting screws, use a flat-tip screwdriver whose tip size is 0.6 x 3.5 mm.

DC jack cable (sold separately) /— Power plug

FG

(1] Handling Precautions
« Tightening torque: 0.5-0.6 N-m

» Do not solder the cable connections.

Connect the wired power plug to the display unit

Rear module (bottom view)

Mounting screws

Power plug
FG

Connect the DC jack cable to the AC adapter
(both sold separately)

(®©

x DC jack cable
AC adapter —f

6-5
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6-2 Installation and Wiring

C

CONNECTING THE LOADER CABLE )

1

6-6

Connect the serial connector on the loader cable
to the display unit

Serial connector

Connect the loader cable jack to the loader port
on the controller

Controller N




6-3 Basic Operation and Functions

SCREEN TRANSITION DIAGRAM
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6-3 Basic Operation and Functions

C

SWITCHING THE MODE )

TR azbil & Ready and Run modes can be checked and
changed.
‘ Monitaring ||| 140 test |H Event Lag || Before Changing Other Settings, Change the

SettingsAdiustment

Application
specific teting

Replacement
pracedure

mode to Ready.

Version 1.00.000

ICONS )

Icon Name Description
@I Top Redisplays the top menu screen.
acd) Back Moves the display one level above the current one.
D Next Moves the display to the next settings screen.
n Camera Captures a screen and stores it in a USB flash drive.
B Camera NG Screen capture function is OFF.
Connect a USB flash drive as needed.
)) Loupe Zooms into and out of the trend monitoring screen.
f/; ) Change Changes between screen display modes.
Help Shows further notes.




6-3 Basic Operation and Functions

( MONITORING )

@® Measurement data
The measurements on each channel, event status, etc., can be checked.

Measurement data 1

(D | PV on each channel

Measured value on each chan-
nel in bar graph format

ON/OFF status of events

&l (red =ON)

Forces cancellation of EPS filter
Glear EPS Hold

' +—@
(10000 190000000 ) output hold

®

—— Digital I/0 status
- 1o I 5 (green  ON)
tMeasurement data 2 ' & © Edge position and PV on each
channel
Each channel's status and event
activity

(red = ON)

oo ISR | > [ > |

@® Trend monitor
Displays the measurements on as many as 4 channels in graph format.

The PV to be displayed can be

selected.
(gray = not selected)

Changes the scale of the vertical
axis (measurement range).

Saves acquired data to the USB
storage device.

Trend monitor

N

©

3 030737
4

Starts and stops measurement.

Pressing the __Clear | button
deletes trend data.

®

Changes the sampling time. *

* Unit: seconds. Range: 0 to 65535 (when 0 is specified, there is no sampling)

6-9
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6-3 Basic Operation and Functions

@ High-speed trend monitor
Obtains data from 1 channel 40000 times per measurement cycle and displays the
data in graph format.

High-speed trend @ Selects the channel from which
to obtain data

(gray = not selected)

This value is the maximum po-
sition from the offset that can

s be displayed.
(B ) 2| [Times] This display high limit can be
S ' fPT— changed by pressing | £3.

® I =i

AN\

@ Saves acquired data to the USB
storage device.
By switching between Save and

Load using the icon, the

data stored on the USB storage
device can be displayed.

Starts and stops measurement.

Changes the data display low
limit.

® Saves the acquired data to the
display unit.

( REPLACEMENT PROCEDURE )

Pressing an icon like this one J displays the corresponding step of the procedure.

Feplacement procedure & | &=
of the controller Lol

The configuration file is saved to
external memaory

Controller pavwer supply is tumed OFF
Replace the controller
Controller power supply is tumed OM

Initial setting of the controller is perform

The configuration file is read from




6-3 Basic Operation and Functions

C

SETTINGS/ADJUSTMENTS )

Various parameters can be changed and light reception can be adjusted.

@ Settings screen

| unda ||| Erter I—I Save I

DO setting[1] nJ _uf'l\ @&

5

To configure all channels at the
same time, touch and change
the value under ALL.

To configure an individual
channel, touch and change the
relevant value.

Saves changed settings to the
controller.

Finalizes a changed setting.

Undoes the preceding change.

In Ready mode, the changed setting can be saved to the controller.

Light receiving adjustment[2]

Ml e slim sbimin it sl ivnz ey

Receiving
adjustment

‘ Save

Waveform example:
receiver adjustment is possible.

- JEAIRS

Light receiving adjustrment[1]

Real light volume graph

()

Changes between the graphs
for each channel.

(S

Adjusts the received light.

©

Saves the adjustment data to
the controller.

Waveform example:

receiver adjustment is not possible.

Lightreceiving adjustrment[1]

ot

Real light volume griaph

JER. ha
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6-3 Basic Operation and Functions

( /O TEST

/O test °i ’.\| m Analog output (AO) can be

changed to the desired value.
To change a value, touch it and
then use the numeric keys.

Touching a digital output (DO) num-
ber forces that output to turn ON

(green = ON)

The digital input (DI) status can be
9 hecked

(green = ON)

( EVENT LOG

)

Event log settings and acquired data can be checked.

@ Settings screen

Selects the trigger target chan-
nel.

Selects the DI operation type
used as the trigger signal.

Selects the source channel for
the received light profile.

Finalizes the settings.

Saves the settings.

Setling °i "7|\| @
---
[uri _.
Snapshat CH sensor head settings
o o T ow ) o ]
oo TR > - |
Setting ni ‘/’I\‘ i @

[ Predpost setting _@

For the acquired process val-
ues, selects the ratio of before-
trigger values to after-trigger
values from among three
ratios.
Pre: process values acquired
before the trigger
Post: process values acquired
after the trigger
(32 values in total)

TOOLNOILYHNDIINOD L0a-ZS H



@® Logdata

Log data

6-3 Basic Operation and Functions

)

Displays log activation condi-
tions.

@ Light receiving profile capture

Light receiving profile capture nJ 7

N

Switches the channel to display
log data.

©

Displays the 32 values measured
before and after log activation.

®

Deletes acquired data.

©

Copies acquired data to the
memory (RAM) of the display
unit.

©

Saves acquired data to the USB
storage device.

By switching between Save and
Load using the Change icon,
data stored on the USB storage
device can be displayed.

wm

)

Displays the channel No. of the
acquired data.

N

Displays the acquired received
light profile.

©

Deletes acquired data.

®

Copies acquired data to the dis-
play unit.

©

Saves the acquired data to the
USB storage device.

By switching between Save and
Load using the Change icon,
data stored on the USB storage
device can be displayed.

6-13
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6-3 Basic Operation and Functions

( PERFORMANCE SPECIFICATIONS FOR THE DISPLAY UNIT )

Display device TFT color LCD
Display size 5.7 inches

No. of display dots 320 x 240 (QVGA)
Displayed colors 65356

Backlight

White LED (cannot be changed)

Brightness adjustment

16 levels (adjustable by the touch panel)

External data storage

USB 2.0 connector: Type A (1)
Supply voltage: 5VDC4+5%
Max. communication distance: 3 m

Supported languages

Japanese, English, Korean, Chinese (simplified & traditional), German

Backup memory 128 Kbyte
Rated voltage 24V DC
Power consumption 6.8 W max.




SPECIFICATIONS

This chapter gives the specifications for the K1G series.

7-1 SensorHeads..............c.cocoeviiiininniie 7-2
7-2 Controllers.............coooiiiiiiiiii 7-5
7-3 JunctionCables...............c.cccccoceiiiiiii 7-8
7-4 Ferrite core............ccoovviiieiiiiiiiee 7-9
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7-1 Sensor Heads

C

SPECIFICATIONS

Model No. K1G-S07 | K1G-S15

Connectable controller K1G-C04 _G

Sensing method Thru-scan

Sensing distance 10-500 mm 10-1000 mm

Measurement width 7 mm 15 mm

Light source Red semiconductor laser (peak wavelength: 650 nm),
JIS class 1

Standard target object

Opaque knife edge

Repeatability

+1 um max.*1

Moving accuracy

+20 um max. for a movement of 0.5 mm*2

Indicators | Emitter Laser emission indicator (green LED)
Receiver Normal operation / beam alignment indicator
(green LED)
Operat- | Operating temperature 0-50°C
ing envi- | Storage temperature -20 to +70 °C (without freezing)
ronment | Operating ambient humidity 30-85 % RH (without condensation)
Vibration resistance 9.8 m/s2
(10 to 55 Hz for 2 h each in x, y, and z directions)
Protective structure 1P40 (IEC standard)
Material | Controller PPS
Light-emitting and receiving Glass
surfaces
Cable PVC

*1.The accuracy specifications are under the conditions shown below, at an ambient tem-
perature of 23 +2 °C.

Model No. SD WD Workpiece position No. of moving averages
K1G-S07 | 20mm | 10 mm Center of measurement width 64
K1G-S15 | 100 mm | 50 mm_[1.0 mm from center of measurement width

*2.The accuracy specifications are under the conditions shown below, at an ambient tem-
perature of 23 +2 °C.

Model No. SD WD Workpiece position
K1G-S07 20 mm 10 mm__|Center of measurement width
K1G-S15 100 mm | 50 mm_|[1.0 mm from center of measurement width

SD: sensing distance (emitter to receiver)
WD: working distance (target object to receiver)

Clo

SD

Emitter

WD

Receiver




7-1 Sensor Heads

C EXTERNAL DIMENSIONS

)

® K1G-S07 (sensor heads)

*1 Total light emission area: 10(H) x 3(W)

=]

. 4)
Emitter 1
20 " (3)*
/ - ]
3 1)
A1=V O
] LN
Indicators ™
X
serial number /;j ]
[
= ] _=ls =
N 132 || [] |
3.2 holes (3)
8
£
g
Connector mounting hole dimensions =3
174§ -
40
3| 8
0.1 2 2
1385 | S| 7
9| 1 /
<, © )
H T
(19.9) N (7.3)
. (4)*2 5
Receiver - 0
L )
o
i <
i 2
D Indicators
8] serial number
o | serial number.
(o]
[=Cm)
5 6
(o] [@]
= R =
l 3.2 holes (3) U l
132 | []
8 c
€
Wire marker S
o~
h
(7.3)

%2 Center of the measurement width (19.9)

Unit: mm
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7-1 Sensor Heads

® K1G-S15 (sensor heads)

(6)
Emitter 34 7.65
. il
- J
@ Indicators — @ - = g :l
g
= — 3x4
[9) (@] fﬂ_g._u Elf
ﬁ' —~ ol oo
M\ g
3.2 holes (3) Il :—C-,
o
Ll =
(19.9) (7.3)
27.2
Receiver 34 153
7.65 34
J
]
N 3
[o)} o
o ©
E @ Indicators @
wn
5
X L (& &) (@]
m ; Q w
«” J
\Wire marker **/ -
£ 3.2 holes (3)
- | |&
(7.3) (19.9)
27.2
153 34

*1 Total light emission area: 23(H) x 6(W)
%2 Center of the measurement width



7-2 Controllers

I
( SPECIFICATIONS )
Model No. K1G-C04G | K1G-C04MG | K1G-CO4EG
Compatible sensor K1G-S_ _
Max. pairs of sensor heads 4
Junction cable K1G-L__S,KIG-R__S
Min. display unit 0.1 um
Display range | With KG-S07 +3.5 mm
With KG-S15 +7.5mm
gii;ﬁﬁ%ﬁ&:iﬂg o 500 ps / 1 ms (switchable)*1
Analog output 4
1-5V (voltage output) or 4-20 mA (current output)
Load resistance: -
10 kQ min. (with voltage output)
250 O +1 % max. (with current output)
Digital output *2 8 common outputs (shared with power terminals)
NPN or PNP output (selectable)
Output current: 1-10 mA (each output) -
ON-state voltage drop: 2V max.
OFF-state leakage current: 0.3 mA max.
Digital input 4 common outputs (shared with power terminals)
Non-voltage contacts and open collector
NPN or PNP output (selectable)
Input current:
Approx. 4 mA max. )
Min. input time:
12 ms (at a 500 pus measurement cycle)
24 ms (ata 1 ms measurement cycle)
Communications function RS-485 (Modbus RTU) MECHATROLINK-III | EtherCAT

Supply power

12-24VDC+10%

Current consumption

TAmax.at24V,2 Amax.at 12V

Inrush current

20 A (0.2 s) max.

Operating temperature

0-50 °C (0-35 °C when 3 or more units are gang-mounted)

Storage temperature

-20 to +70 °C (without freezing)

Operating ambient humidity

30-85 % RH (without condensation)

Vibration resistance

2m/s2 (10 to 60 Hz for 2 h each in x, y, and z directions)

Shock resistance

10 m/s2, 3 times in x, y, and z directions

Protection circuit

Power miswiring protection

Pollution degree

Pollution degree 2

*1.The list of selectable measurement cycles varies depending on the cable length.
See the following table to select the cable length corresponding to the desired measurement cycle.

Measurement cycle

Model No. 500 s Tms
K1G-L__S 20 m max. 25 m max.
K1G-R__S 5 m max. 10 m max.

Note: The listed lengths are for junction cables. (? P.7-8

*2. Not open collector output.

7-5
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7-2 Controllers

( EXTERNAL DIMENSIONS )

@® K1G-C04G (controller)

Unit: mm
M3 terminal screw

48 1 130 43.8

I —

oo e

96
110

ooooo 0ol 000 oooo
|
|
H

| e e e e e e 1 e e

—
- < Tfefl
Mounting bracket (included)

Unit: mm
M3 terminal screw

96
91.4
110

——
\_ Mounting bracket (included)




7-2 Controllers

@® K1G-CO4EG (controller)

Unit: mm
M3 terminal screw
48 n 130 438

I

BB
A8888

witasssraaiiim

96
914
110

ORrN

D emvor

ooo00 000 000 oaono
|
|
H

@ Q
—20
LT | —
o
Mounting bracket (included)

@® Sensor head cable
Unit: mm
Wire marker

T
®

(60)

400 min.

6.5 30.1
4.6 +0.05

+0.1
0

SPECIFICATIONS H
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0

174
13.8
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7-3 Junction Cables

C

SPECIFICATIONS

@ Standard model

Model No. K1G-LO1S | K1G-L03S | K1G-LO5S | K1G-L10S | K1G-L25S
Cable length (L) Tm 3m 5m 10 m 25m
@® Bend-tolerant model
Model No. K1G-R01S | K1G-R0O3S
Cable length (L) Tm 3m

C

EXTERNAL DIMENSIONS

)

@® Standard model

Unit: mm
Shielded cable Spade terminal
- (100)
Connector (20) (20) §
e | ]
e 6 e |
I ™ Connector
(%)
® (50) & (50) ®
L
(See the above table for the relevant model.)
® Bend-tolerant model

Unit: mm

Shielded cable (100) Spade terminal
(20) (20) {
a8
Connector ] Connector
£
%)
Wire marker 8 Wire marker
(8) (50) (50) (8)

7-8

L

(See the above table for the relevant model.)



7-4 Ferrite core

( SPECIFICATIONS )
Model No. SZ-E01 | SZ-E02
Material | Ferrite core Soft ferrite
Case PA66 Color: Light gray
Flammability standard: ~ UL94 V-0
Wire bundle diameter 8.5t09.5 mm 20 mm max.
SZ-E01 is equivalent to GRFC-9 made by Kitagawa Industries Co., Ltd.
SZ-E02 is equivalent to RFC-20 made by Kitagawa Industries Co., Ltd.
( EXTERNAL DIMENSIONS )
@® SZ-EO01 unit: mm
315
E — —  —
0| s
=) =}
20.1 355
I 1
@® SZ-E02 unit: mm
= ===
L [ S
| s s
40 47

7-9

SPECIFICATIONS H



S MEMO




TROUBLE SHOOTING

This chapter tells how to determine the causes of problems
that may arise while using K1G series sensors,
and what corrective actions to take.

Troubleshooting

8-1



Troubleshooting

C

FREQUENTLY ASKED QUESTIONS

Sensor Heads

Emitter

Receiver

@® Problems with the sensor heads

Controller

No. Problem What to check Corrective action Re:)e;gezce
Emitter indicator | Wiring for the emitter | Correct the wiring. >p27
does not light up.
Receiver indicator | Wiring for the receiver | Correct the wiring. 2 p 25
does notlight up. Optical axis position (in | Adjust the optical axis |65 p 3.8
Ready mode) position correctly.
Power-saving mode Turn off power-saving | €5 p 4-98
mode.
@ Problems with the controller
No. Problem What to check Corrective action Re;i]rgzce
The display is Power wiring for the Correct the wiring. >p27
E blank. controller
The operation indi- - Contact the azbil -
= cator is not lit. Group.
8 The mode cannot | Initial setup completion | Complete the initial £ p 33
= be switched to Run. setup.
A No values are dis- | Power-saving mode Turn off power-saving |6 p 4-98
v .
g played. mode.
S The displayed value | Calculation OFF input is | Disable calculation & pa36
g does not change. enabled. OFF input.
Hold function status (is Disable the hold func- |65 p 4-36
"Hold" status indicator lit?) | tion. P.4-79

8-2



Troubleshooting

No. Problem What to check Corrective action ReI)e;;egce
A sensor connec- | Initial setup completion | Adjust the receiver of |65 p 3.8
tion indicator is the blinking channel.
blinking. Were sensor heads re- | Reset, then adjust posi-| €3p4-106
placed? tion of optical axis.
A sensor connec- | Wiring for the sensor Correct the wiring. £ p 25
tion indicator is heads
not lit.
DO signal is not Wiring for the DO signal | Correct the wiring. P29
output. Ready mode. Switch the mode to P44
Run.
There is no re- Wiring for the DI signal | Correct the wiring. P 210
iSrE)S:tse to Disignal Calculation OFF input s | Disable calculation & pa36
’ enabled. OFF input.
® Keys do not oper- | Key lock Disable the key lock. | €p4-105
ate.
Cannot set param- | Run mode Switch the mode to £ p 44
eters. Ready.
AO signal is not Wiring for the AO signal | Correct the wiring. 2P 2-11
.
output.
The AO signal does | Ready mode. Switch the mode to P44
not change. Run.
Calculation OFF input is | Disable calculation £ p 436
enabled. OFF input.
Hold function status (is Disable the hold func- (€5 p4-36
"Hold" status indicator lit?) | tion. P.4-79

8-3
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Troubleshooting

@® Measurement problems

the selected channel.

No. Problem What to check Corrective action Re;e;;(r;ce
Measured values | Smudge on the sensor | Wipe with a soft dust- | € p i
fluctuate. heads free cloth.
Vibration of the work- | Reexamine the mea- -
piece surement position, etc.
Sensor head optical axis | Check the optical " p38
alignment axes and adjust the
receiver.
Workpiece settings Adjust the settings. P 411
Ambient light interfer- | Reexamine the mea- -
ence surement position, etc.
© The measured Smudge on the sensor | Wipe with a soft dust- | €5 p v
value is not correct. | heads free cloth.
Workpiece settings Adjust the settings. P 411
Zero adjustment Check thg zero adjust- |63 p 4-29
ment setting.
© The DO for mea- DO settings Check DO operation |6 p 4-42
surement status is type, thresholds, etc.
not correct. Selected channel Check the setting for | €3 p 4.42

8-4



@® Communication problems

Troubleshooting

No. Problem What to check Corrective action Re:)e;gezce
RS-485 communi- | Wiring for communica- | Correct the wiring. < p 212
cation is not work- | tions
ing normally. Communication set- Check communica-  |€Fp 52
tings tion-related settings.
MECHATROLINK-IIl | Cable connection status | Insert the connector |6 p 2-14
communicationis | (check link indicators until it clicks.
not working nor- LK1 and LK2).
mally. Station address and No. | Correct the relevant | € p4.108
of transmission bytes settings including -
P.4-111
those of the master
station and other de-
vices.
EtherCAT com- Check the Link/Activity |Insert the connector P 2-15
municationisnot |indicator to check the | until it clicks.
working properly. | communication cable
connections.
® Check the RUN and Determine the state 7P 1-14
ERROR indicators. of EtherCAT com-
munication from the
indicators and take
appropriate counter-
measures.
Check the settings of Check the master de- | 65p 3.11
the ECAT ID setting vice for the ID of other
switches. slave devices and
specify a unique ID.
Checkif thereisa Reexamine the instru- | 67p 2-16

source of heavy electri-

cal noise in the environ-

ment.

mentation method.

8-5
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Troubleshooting

@® Error massages

Display 1

Display 2

Error

Corrective action

System error

System error

System error

Replace the controller.

Data corruption in EE-
PROM

Contact the azbil Group.

Channel 1 sensor head
disconnection

Channel 2 sensor head
disconnection

Channel 3 sensor head
disconnection

Channel 4 sensor head
disconnection

Check the relevant cables, etc.,
and replace the sensor heads if
necessary.

If multiple sensor head sets are
used, unless all of them are dis-
connected, “Error” will not be
displayed.

MECHATROLINK-IIl error

Check the MECHATROLINK-III
communication configuration,
referring to user's manual No.
CP-SP-1386E. Also, check the
relevant settings for the master
station.

EtherCAT communica-
tion error

Replace the controller.

Note: If multiple errors occur at the same time, the sum of the error codes will be displayed.
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9-1 Parameters

Dis- — Default | Reference
Description Parameter .
play setting page
RO ! |Measurement cycle | 508u: 500 s S00 | pas
{000u: Tms
AO2 |Display resolution | §55: 1 digit after the decimal point | 5555 |65 p 4.8
5589 2 digits after the decimal point
5.555: 3 digits after the decimal point
S.5555: 4digits after the decimal point

AD3 |Key lock oF F:Disabled oFF |2 pa102

on: Enabled

A0 |Controller power- | aF F:Disabled ofF |65 paogg
saving mode on: Enabled

A0S | Sensor head power- | o F £:Disabled oFF | paog
saving mode on: Enabled

AOE |Station address g-27 O |Fpsy

(&: communication is disabled)
AO7 |Transmission speed | 9A: 9.6 kbps 95 | psy
{82: 19.2kbps
84 38.4 kbps
{{52: 115.2 kbps

A8 |Communication nonE:  No parity (2 stop bits) rnanf [ ps510
format ELUEA:  Even parity (1 stop bit)

odd: Odd parity (1 stop bit)

A0S |MECHATROLINK-IIl [3nt0EFA 3 | p4i08
address Note:“3"is displayed on the K1G- CP-SP-

C04G, but it cannot be 1386E
changed.

A 10 |No. of transmission | 43: 48 byte 48 (P41t
bytes for MECHA- > Cp-sp-
TROLINK-II

32:32 byt 1386E
Note: This param- yie
eter will not
be displayed
on the K1G-
C04G.
&0 ! |Sensor head type - -:Not connected

(display only, un-
changeable)

0 7:K1G=S07

{5:K1G-S15

9-2



9-1 Parameters

Dis- I Default | Reference
Description Parameter .
play setting page
s£072 |Measurement mode Measure- | Target ob- | Measurement { = pan
ment mode | ject type | orientation ’
_" Op‘aque Top
i Edge mea- object |Bottom
3 [surement |Trans- |Top
5 parent
& object Bottom
5 [Width -
measure- |
ment Og.ae(gf:e
& |Gap mea- ) -
surement
7 |Edge Top
5 | width
8 measure- |Trans- Bottom
ment parent
i Measurement object Top
{17 | of second edge Bottom
533 | No.of moving averages | (-500 &4 =P 418
&0 | Smudge detection threshold | {— T (%) (Z: disabled) o = P 490
&35 | Edge detection threshold | 5-55 (%) 25 |6 p4
b06 | Zero adjustment With K1G-S07 sensor: - 3508-3508 (mm) | 8888 | €3 p 429
value With K1G-S15 sensor: - 1580~ 1500 (mm)
&87 | Working distance (WD) | All models: £-5 (disabled) o P 476

(
* This parameteris  [\yihk1G-507 sensor: (0-50

r
displayed but the §-535 (mm)
function is notyet | With K1G-515 sensor: i~ {584 (mm)
implemented.
L3 ! |Inter-channel calcu- | nonE: Disabled nonE |03 p 462
lation F - 4L h: Four arithmetic operations

F -ARnL: 6 calculation (channel 2 or
4 only can be selected)

F - EHL: Measurement range expan-
sion calculation (channel 2
or 4 only can be selected)

L82 |Hold setting nonf: disabled nonf | Pp479
1~k 1 Digital input (DI) max. value hold function

1/~ h2: Digital input (DI) min. value hold function

£F5- LEPSfilter1
£F5-2:EPSfilter 2
£F5-3:.EPSfilter 3
£F5-H4:EPSfilter 4
£F5-5:EPSfilter 5

9-3
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9-1 Parameters

Dis- — Default | Reference
olay Description Parameter setting page
L83 | No.of EPSfilter delays | -255 { = p 483
£04 | EPS filter size 0100-50000 (mm) 0100 |2 pas3
L[05 |EPSfilter direction | bok h:Concave and convex bokth | P4-83
r «5E:Convex
droF:Concave
LO8 | EPS filter output oF F: Disabled on | ¥ P4-83
hold on: Enabled
£07 | Low threshold With K1G-507:- 39535 to+ 39555 (mm) | - 3508 | € p 4-42
With K1G-S15:- 58539 to+ 99598(mm) | - 550
£88 |High threshold With K1G-S07:- 53595 t0+55535 (mm) 3500 | paw
With K1G-S15:- 53595 to +55535(mm) 1500
L[03 |Hysteresis 00 10- 1588 (mm) S010 |2 paa
£ {0 | Analog outputre- | oF F:disabled (positive polarity) oFF | p433
verse polarity on: enabled (negative polarity)
L {1 |Analogoutputrange | WithK1G-S07:- 99555 to + 99993 (mm) -35800 | 2 paos
low limit With K1G-515: - 33999 to + 33999 (mm) - 1500
£ {2 | Analog outputrange | With K1G-S07:- 95999 to+ 959999 (mm) 3500 | paos
high limit With K1G-515: - 33999 to + 99339 (mm) 1500
g0 ! | Calculation parameterK1 |- {00 to+ {000 ! = P 462
402 | Calculation parameterK2 |- {300 to+ {000 / = P 4-62
403 | Calculation parameter K3 | - {05 to+ (D00 { > P 462
204 | Calculation parameterK4 |- (D00 to+ {000 / = P 4-62
405 | Calculation parameter C1 |-9555 to +9555 0000 | p 462
J05 | Calculation parameter 2 | - (D000 Y = P 4-62
£0 ! | Event source L on: All channels (OR output) Selected | £ p 4-42
L h ! Channel 1 (for PV1) channel
£ he: Channel 2 (for PV2)
£k 3: Channel 3 (for PV3)
£ h4: Channel 4 (for PV4)
£02 | Event type PRS55: Pass PRSS |2 p a4
oui: Out
hoo High
La: Low
£P5. EPSevent
haot d: Holding
L «Lht:Smudge
tr L. Outputupdate

Lo~ L Normal operation
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9-1 Parameters

Description

Parameter

Default
setting

Reference
page

Delay setting

nanE: Disabled

on -d: ON delay

ofF - d: OFF delay

ﬁDI‘lE

& P.4-42

Delay time

:10 (ms)

Y]

Ly

u

o

g
RSB |R|B R8s
N
o
3
2ilz iz |2 |2

:70 (ms)

P44

Event source

~: All channels (OR output)

> |D

{: Channel 1 (for PV1)

| g

£ hZ: Channel 2 (for PV2)

(
£+ 3: Channel 3 (for PV3)
£ h4:Channel 4 (for PV4)

Selected
channel

5 P.4-42

Event type

FR55: Pass

oui: Out

R ngh

Lo Low

EFS: EPS event

hold: Holding

L «Lhk: Smudge

tr L. Outputupdate

Lo onG: Normal operation

ouk

& P.4-42

Delay setting

rnank: Disabled

on-d: ONdelay

[x]
]
'
oo

OFF delay

ﬁDﬁE

= P.4-42

Delay time

ny

x|

ul

o

~d

Png
R R R R e R
N
o
3
clzjlz iz |z |z |2

= P.4-42
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9-1 Parameters

Dis-
play

Description

Parameter

Default
setting

Reference
page

£0

9

DI function selection

O-Rdd: Zero adjustment for
the specified channel

EPS: EPS hold cancellation
input for the specified

channel

PU-h: PV hold input for the
specified channel

ALL 0-Rdd: Zero adjustment for
all channels

ALL EFS.  EPShold cancellation
input for all channels

ALL PU-h: PVholdinput forall

channels

ALL F-EFS5:Forced EPS hold can-
cellation input for all

channels

ALL Ld-on:Laserstartinput for
all channels

ALL do-ofF:Calculation OFF input
for all channels

ALL Lol: Eventlog startinput
for all channels

O-Rdd

5 P.4-36
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9-2 Configuration Flowcharts

C OVERALL FLOWCHART

For details, see the page noted under the item.

Initial settings

P98

l

( Run mode

of display

P99
T
Enter

Saving settings (after parameter change)

& e/@

Run Back
3 seconds or more

y 3 seconds or more

J D/ [Changing the type]

0

Run

[ Ready mode

) .
Enter 5, (Receiveradjustment

 P.3-8

O Enter
Back 3 seconds
or more

or more

OT lOO
Back 3 seconds

J '
O+ O Resetting

Para  EMT 2 P4 106
O O 3 seconds or more

Back Para

[AdjustmentJ [ Test mode J [ParametersettingJ

< P.9-9 °P.9-9

< P.9-10

9-7
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9-2 Configuration Flowcharts

_[K1 G-C04G Initial setting)_

_[K1G-C04MG initial setting)_

_[K1 G-CO4EG initial setting]_

Receiver adjustment

Ch Select

Each channel
must be set

l separately.
un 3 seconds or more

Enter

X,

®

(Save the settings
conc
ol

L
Initial setup is complete

m
<

nt

(Station address setting for MECHATROLINK-I.)

i ok ]
%@/@
O

Enter

( Station address setting for MECHATROLINK-I. )

[in it ]
- - w
&

(Mezsreent yce
]
nac

f®

Receiver adjustment

Ch Select

Each channel
must be set

l O separately.
Run 3 seconds or more

Save the settings

SIIC
J

ool
l Enter

Initial setup is complete

Enter

X
-~
==
e’

leasurement cyc\e

[
=
2

'
=
=

=
U

111

%@/@
T
l Enter
Receiver adjustment

Enter  Ch Select

Each channel
must be set

l separately.
un 3 seconds or more
Save the settings

conc
JFIUL

B
12

Initial setup is complete

=)

Switch to Run mode

Switch to Run mode
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O 3 seconds or more

Changing the display type | — -
[

Pressing Chge?mchamges the
displayed channel

(]
%
jo/

[Received light intensity IeveI]

®

/O

Switch betw. I
Peak/bottom value|
by pressing @ /@,
The value can |

be deleted by
@/@ i pressing O
Analog output status

Back
' %
For the

|
|
|
|
|
|
|
|
For the I
m.cmi@/@
|
|
|
|
|
|
|
|

!

[MECHATROLINK-HI commumcaﬂon]
status check display

%
[EtherCAT communication status check disp\ay]

!
Press @ /@ to switch
the display between |

>

the EtherCAT internal |
communication state |
and the link state. |

Ready mode

Enter

3 seconds or more

Adjustment J—

Executes adjustment for
Enter the specified channel.

The channel can
be changed
by pressing

Ch Select

Executes adjustment for
all channels.

L ic
N~

v

&

®/®

Analog output low limit
I ‘I‘i )

e

®/®

Analog output high limit
I e T
o

9-2 Configuration Flowcharts

Enter >
O + O 3 seconds or more
Para  Enter >
d
o

Para Back
3 seconds or more

Test mode

Press Ch Select

to change AO No.

i

®

D
()

©
©

ol

~
=
=

Resetting

O

|X

g

-4

g

<
=]

/]
100

®

(u

g

I
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9-2 Configuration Flowcharts

' Ready mode '

|

Parameter setting

Basic setting Sensor heads *

[Measurement cycleg P.4-1 5] [ Sensor head type ]

Run 3 seconds or more

Back

L

Ll 11
JIL LIl

I
@/®
+“—>

gi

[ Display resolution g3 P. 4—8] Object type £ P. 4-1

B/

«—>
“—
®
~

H

'Save the settin95|

Enter

202
JILIL LILIL
[No. of moving averages £ P. 4—18]

Y]

(Key lock € P4-102)
[Controller power-saving mode (P. 4-98] [Smudge detection threshold € P. 4-90]
hilY
[Sensor head power-saving mode (P, 4-98] [Edge detection threshold £5°P. 4’21]
L05
L J LIl
[Station address €7 P. 5—4] [Zero adjustment value 657 P. 4—29]
LO5
JILILY LILIL
(Transmission speed £3°P.5-7) (Working distance (WD) 5 P.4-76)
bil i
[Communication format £5°P. 5-10]

o
(Kia]x]

Station address
for MECHATROLINK-III
°P4-108

org
L J

No. of transmission bytes
for MECHATROLINK-III

* This applies to 4 channels.




9-2 Configuration Flowcharts

Controller*

Calculation*

Digital Input (DI) and
Digital Output (DO)*

[ Inter-channel calculation 637 P, 4-62] [Calculation parameter K1€3”P. 4—62]

(_Event source 37 P.4-42

)

[y Wy C
o/ O /O o/ Wl
.5 =
I@ /@ U QU
[ Hold setting £ P. 4—79] [Calculation parameter K2(P. 4-62] [ Event type €57 P. 4-42 ]
Lo did

(No. of EPS filter delays £5°P. 4-83)

[Calculation parameter K3 £ P, 4-62]

[Delay setting £ P. 4»42]

e} £l
[ EPS filter size €37p 4-83 ] [Calculation parameter K4 €3 p, 4.52] [ Delay time £ P, 4.42]
LY

(EPS filter direction 63°P.4.83 )

[Calculation parameter C1 5P, 4-6j

J

(Event sourcef P. 4-42

rrc Crc
{05 ¢ Lo
[EPS filter constant output £ P. 4-83] [Calculation parameter C2 {7P, 4-6j [Event type 6P, 4-42]
rr i cr
[

Low threshold £°P. 4-42

Delay setting &P, 4-42

L £0
(High threshold £5P. 4-42) Delay time £5°P.4-42
L LI LU
Hysteresisop 4.4
{04
[Analog output reverse polarity £P. 4.33]

o
1L

[Analog output low limit (& P. 4-25 ]

[Analog output high limit §°P. 4-25 ]
[l ]
L IE'

* This applies to 4 channels.
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9-3 Processing Flowchart

I
Ch1
[ Sensor head (receiver) ] 4Dls
Received light profile \ Controller
- . ]
Edge position calculation blockJ
Edge position, Ch1 [ Edge position, Ch2-Ch4 ]
Calculation block
4 arithmetic 0 calculation Range expansion calc|
operations (Ch2/4 only) (Ch2/4 only)
| | |
Hold / Filter block
Max. value hold Min. value hold ’ ‘ EPS filter ’
Moving average
PV (measured value) SaRlsloe:
Pass/Out/ Smudge | | Normal output
High/Low EPS event hold detection || update
Scaling
Displayed value ] Event log High-speed trend
creation Reverse polarity| | ata creation data creation

PV (measured value) 4 AOs RS-485 8DOs

display



9-4 Alphanumeric Characters

The 7-segment LED display of the controller shows numbers as follows.

0 1 2 3 4 5 6 7 8 9

Y e e 0 Y I I B I O Y

(N U [ N [

Alphabetic characters appear as follows on the LED display.

A B C D E F G H | J K L M
[ TN I I I N B o (Y I N [ T I B
R SR ey oot L Lo n
N 0 P Q R S T U V w X Z
S T N I R N N A -
e 1\ I I AN 2 B 0 A O Y -

APPENDIX H
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9-5 If the Product Is Used Outside Japan

C CE MARK AND KOREA CERTIFICATION MARK )

This product complies with the RoHS Directive (EN 50581: 2012). This product complies
with the EMC Directive (EN 61326-1: 2013) for the instrumentation described in Chapter
2, INSTALLATION AND WIRING. This product complies with KC marking (Korean Radio

Waves Act) for the instrumentation described in Chapter 2, INSTALLATION AND WIRING.

( IF THE PRODUCT IS USED IN THE UNITED STATES )

If equipment incorporating this device is exported to the United States, it will be subject
to U.S. FDA laser safety requirements.

This product has been registered with the FDA (CDRH).

Itincludes a label indicating compliance with FDA standards. In the case of export to the
United States, attach the label to the product.



9-6 Communication Parameters

C

DETAILS ON COMMUNICATIONS DATA

Definitions of items in the tables below are as follows.

Address :
Size:

1: (16-bit data)

2: (32-bitdata)
Parameter access rights

R: read

W: write

Access rights :

Controller memory address (hexadecimal)
Parameter size (number of addresses)

Change enabled mode : The mode in which parameters can be written

RDY : Ready mode
RUN : Run mode

UT: UserTest mode
( FOR MONITORING )
Address | . Access Change en- s

(hex) Size rights abled mode Description Notes

1000 2 R - PV1 Integer, = 999999
(in 0.1 um increments)

1002 2 R - PV2 Integer, = 999999
(in 0.1 um increments)

1004 2 R - PV3 Integer, + 999999
(in 0.1 um increments)

1006 2 R - PV4 Integer, = 999999
(in 0.1 um increments)

1008 1 R - Event occurrence Table 1-A

(channels 1-4, OR)

1009 1 R - Ch1 event occurrence [Table 1-A

100A 1 R - Ch2 event occurrence |Table 1-A

100B 1 R - Ch3 event occurrence |Table 1-A

100C 1 R - Ch4 event occurrence |Table 1-A

100D 1 R - DI status Table 1-B

100E 1 R - DO status Table 1-C

100F 1 R - Controller status Table 1-D

1010 1 R - Error status bit Table 1-E

1011 1 R - Sensor head pair 1 status |Table 1-F

1012 1 R - Sensor head pair 2 status |Table 1-F

1013 1 R - Sensor head pair 3 status [Table 1-F

1014 1 R - Sensor head pair 4 status |Table 1-F

APPENDIX H
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9-6 Communication Parameters

Table 1-A Table 1-B
Assignment Event occurrence status Assignment Event occurrence
Bit0 | Pass event occurrence Bit0 |DI1:ON=1,0FF=0
Bit 1 Out event occurrence Bit 1 DI2:ON=1,0FF =0
Bit2 | High event occurrence Bit2 |DI3:ON=1,0FF=0
Bit3 |Low eventoccurrence Bit3 |DI4:ON=1,0FF=0
Bit4 | EPS eventoccurrence Bits 4-15 | No assignment (always 0)
Bit5 |Hold event occurrence
Bit6 | Smudge detection event occurrence
Bit 7 | Output update event occurrence
Bit8 | Normal operation event occurrence
Bits 9-15 | No assignment (always 0)
Note: 1 = event occurrence, 0 = no occurrence
Table 1-C Table 1-D
Assignment Event occurrence Assignment Controller status
Bit0 |[DO1:ON=1,0FF=0 Bit0 |No error
Bit 1 DO2:ON=1,0FF=0 Bit 1 Partial sensor head disconnection
Bit2 [DO3:ON=1,0FF=0 Bit2 |Device failure
Bit3 [DO4:ON=1,0FF=0
Bit4 |[DO5:ON=1,0FF=0
Bit5 |[DO6:0ON=1,0FF=0
Bit6 |[DO7:ON=1,0FF=0
Bit7 |[DO8:0ON=1,0FF=0
Bits 8-15 | No assignment (always 0)
Table 1-E Table 1-F
Assignment Error status bit Value Sensor head status
Bit0 | CPU in infinite loop 0 Not connected
Bit1 | FPGA malfunction 1 Not adjusted
Bit2 |ROM error 2 In use
Bit3 |EEPROM error 3 Wrong connection
Bit4 | Ch1 sensor head disconnection 4 Disconnected
Bit5 | Ch2 sensor head disconnection 5 Prohibited
Bit6 | Ch3 sensor head disconnection
Bit 7 | Ch4 sensor head disconnection
Bit 8 | Bit8 MECHATROLINK-IIl communication error
Bits 9-15 | No assignment (always 0)

Note: 1 = event occurrence, 0 = no occurrence
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9-6 Communication Parameters

( FOR SETTINGS )
@ Shared settings
Address (hex) | Size | Access rights | Change enabled mode Description Notes
2000 1 R/W RUN, RDY Measurement cycle  |1: 500 ps
2:1000 ps
2001 1 R/W RUN, RDY Display resolution No. of digits after
the decimal point
0:3
1:2
2:1
3:4
2002 1 R/W RUN, RDY Key lock 0: disabled
1:enabled
2003 1 R/W RUN, RDY Controller power- |0: disabled
saving mode 2: enabled
2004 1 R/W RUN, RDY Sensor head power- |0: disabled
saving mode 3:enabled
2005 1 R/W RUN, RDY Station address 0-127
(0: RS-485 disabled)
2006 1 R/W RUN, RDY Transmission speed  |0: 9.6 kbps
1:19.2 kbps
2:38.4 kbps
3:115.2 kbps
2007 1 R/W RUN, RDY Communications  [0: None
format (parity) 1: Even
2:0dd
2008 1 R/W*1 RUN, RDY MECHATROLINK-IIl address|03-EF(HEX)
20A1 1 R/W*2 RUN, RDY No. of transmission bytes |2: 32 bytes
for MECHATROLINK-IIl _ |3: 48 bytes
*1.”R"(READ) only in the case of K1G-C04G.
*2.No access in the case of K1G-C04G.
@ Individual channel settings
Ch1 address| Ch2 address | Ch3 address | Chd address e Access | Changeen- Description Notes
(hex) (hex) (hex) (hex) rights | abled mode P
2009 | 2010 | 2017 | 201E | 1 R - Sensor head |0: Not connected
type 1: K1G-S07
2:K1G-S15
200A | 2011 | 2018 | 201F | 1 R/W | RUN, RDY [Workpiece  |Table 2-A
200B | 2012 | 2019 | 2020 | 1 R/W__| RUN, RDY [No.of moving averages | 1-500
200C | 2013 | 201A | 2021 | 1 | R/W | RUN, RDY [Smudge detec-|0-100 %
tion threshold
200D | 2014 | 201B | 2022 | 1 R/W | RUN, RDY |Edge detection|5-95 %
threshold
200E | 2015 | 201C | 2023 | 1 R/W | RUN, RDY |Zero adjust- |Integer,-3500to+3500 um
ment value _|Integer,-7500t0+7500 um
200F | 2016 | 201D | 2024 | 1 R/W | RUN, RDY |Working dis- |{S07: 0-500
tance (WD) S15:0-1500,
0-9: Invalid

9-17
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9-6 Communication Parameters

@ Individual PV settings

PV1 address | PV2 address| PV3 address |PV4 address| . | Access | Change en- I
(hex) (hex) (hex) (hex) dize rights | abled mode Description Notes
2025 | 2035 | 2045 | 2055 | 1 R/W RUN,RDY |Inter-channel  [0: No calculation
calculation 1: Four arithmetic
operations
2:6 calculation®
3: Measurement
range expansion
calculation”
2026 | 2036 | 2046 | 2056 | 1 RIW RUN, RDY [Hold setting Table 2-B
2027 | 2037 | 2047 | 2057 | 1 RIW RUN,RDY [No. of EPS filter [1-256
delays
2028 | 2038 | 2048 | 2058 | 1 RAW | RUN,RDY [EPSfiltersize  (Integer, 100 to
50000 pm
2029 | 2039 | 2049 | 2059 | 1 R/W RUN, RDY |EPS filter direc- |0: Concave and convex
tion 1: Convex
2: Concave
202A | 203A | 204A | 205A | 1 RIW RUN, RDY |EPS filter output |0: Disabled
hold 1: Enabled
202B | 203B | 204B | 205B | 2 | R/W | RUN,RDY |Low threshold |Integer,-99999 to
+99999 um
202D | 203D | 204D | 205D | 2 RIW RUN,RDY [High threshold |Integer, -99999 to
+99999 um
202F | 203F | 204F | 205F | 1 | R/W | RUN,RDY |Hysteresis Integer, 10 to
1000 um
2030 | 2040 | 2050 | 2060 | 1 RIW RUN,RDY [Analog output |0: Disabled
reverse polarity |1: Enabled
2031 | 2041 | 2051 | 2061 | 2 | R/W | RUN,RDY |Analogoutput |Integer,-99999 to
range low limit  [+99999 um
2033 | 2043 | 2053 | 2063 | 2 RIW RUN,RDY [Analog output |Integer, -99999 to
range high limit |+99999 um
2065 | 206B | 2071 | 2077 | 1 RIW RUN,RDY |Calculation -1000 to +1000
parameter K1
2066 | 206C | 2072 | 2078 | 1 RIW RUN, RDY |Calculation -1000 to +1000
parameter K2
2067 | 206D | 2073 | 2079 | 1 RIW RUN, RDY |Calculation -1000 to +1000
parameter K3
2068 | 206E | 2074 | 207A | 1 RIW RUN,RDY |Calculation -1000 to +1000
parameter K4
2069 | 206F | 2075 | 207B | 1 RAW | RUN,RDY |Calculation Integer, -99999 to
parameter C1 +99999 um
206A | 2070 | 2076 | 207C | 1 RIW RUN,RDY |Calculation 1to 10000
parameter C2

*"2"and "3" can be set for PV2 or PV4 only.



@® Dl and DO settings

9-6 Communication Parameters

Address | . Access Change en- L

(hex) Size rights abled mode Description Notes

207D 1 R/W RUN,RDY |DO1 Event source 0: Any
1: Ch1
2:Ch2
3:Ch3
4:Ch4

207E 1 R/W RUN,RDY  |DO1 event type Table 2-C

207F 1 R/W RUN,RDY [DO1 delay setting 0: No delay
1: ON delay
2: OFF delay

2080 1 R/W RUN,RDY  |[DO1 delay time Table 2-D

2081 1 R/W RUN, RDY DO2 event source 0: Any
1:Ch1
2:Ch2
3:Ch3
4:Ch4

2082 1 R/W RUN, RDY  |DO2 event type Table 2-C

2083 1 R/W RUN, RDY |DO2 delay setting 0: No delay
1: ON delay
2: OFF delay

2084 1 R/W RUN,RDY  |[DO2 delay time Table 2-D

2085 1 R/W RUN,RDY  [DI1 function selection |Table 2-E

2086 1 R/W RUN,RDY |DO3 event source 0: Any
1:Ch1
2:Ch2
3:Ch3
4:Ch4

2087 1 R/W RUN,RDY _ |DO3 event type Table 2-C

2088 1 R/W RUN, RDY |DO3 delay setting 0: No delay
1: ON delay
2: OFF delay

2089 1 R/W RUN,RDY  |[DO3 delay time Table 2-D

208A 1 R/W RUN,RDY  |DO4 event source 0: Any
1:Ch1
2:Ch2
3:Ch3
4:Ch4

208B 1 R/W RUN, RDY  |DO4 event type Table 2-C

208C 1 R/W RUN, RDY |DO4 delay setting 0: No delay
1: ON delay
2: OFF delay

208D 1 R/W RUN,RDY  |[DO4 delay time Table 2-D

208E 1 R/W RUN,RDY  |DI2 function selection [Table 2-E
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9-6 Communication Parameters

Address | . Access Change en- o
(hex) Size rights abled mode Description Notes
208F 1 R/W RUN,RDY |DO5 event source 0: Any
1: Ch1
2:Ch2
3:Ch3
4:Ch4
2090 1 R/W RUN,RDY  |DO5 event type Table 2-C
2091 1 R/W RUN,RDY |DO5 delay setting 0: No delay
1: ON delay
2: OFF delay
2092 1 R/W RUN, RDY |DO5 delay time Table 2-D
2093 1 R/W RUN,RDY |DO6 event source 0: Any
1: Ch1
2:Ch2
3:Ch3
4:Ch4
2094 1 R/W RUN, RDY  |DO6 event type Table 2-C
2095 1 R/W RUN, RDY |DO6 delay setting 0: No delay
1: ON delay
2: OFF delay
2096 1 R/W RUN,RDY |[DO6 delay time Table 2-D
2097 1 R/W RUN,RDY  [DI3 function selection |Table 2-E
2098 1 R/W RUN,RDY |DO7 event source 0: Any
1: Ch1
2:Ch2
3:Ch3
4:Ch4
2099 1 R/W RUN, RDY |DO7 event type Table 2-C
209A 1 R/W RUN, RDY |DO7 delay setting 0: No delay
1: ON delay
2: OFF delay
2098 1 R/W RUN,RDY  |[DO7 delay time Table 2-D
209C 1 R/W RUN,RDY |DO8 event source 0: Any
1:Ch1
2:Ch2
3:Ch3
4:Ch4
209D 1 R/W RUN, RDY  |DO8 event type Table 2-C
209E 1 R/W RUN, RDY |DO8 delay setting 0: No delay
1: ON delay
2: OFF delay
209F 1 R/W RUN,RDY  |[DO8 delay time Table 2-D
20A0 1 R/W RUN, RDY _ |DI4 function selection |Table 2-E

9-20



Table 2-A

9-6 Communication Parameters

Table 2-B

Value

Workpiece Value

Hold setting

1

Opaque object 0

No hold

edge measurement (top)

Opaque object

External input max. value hold

edge measurement (bottom)

External input min. value hold

Transparent object
edge measurément (top)

EPS filter 1

Transparent object

EPS filter 2

edge measurément (bottom)

Opaque object

EPS filter 3

width measurement

EPS filter 4

Opaque object
gap measurement

N|ov|n | w (N | =

EPS filter 5

Transparent object
edge width measurement (top)

Transparent object
edge width measurement (bottom)

O| 0| N| o Ll | W| N

Transparent object
2nd edge position measurement (top)

—_
o

Transparent object
2nd edge position measurement (bottom)

Table 2-C

Value

Table 2-D

Event type Value

0

Delay time

Pass 0

10 ms

Out

20 ms

High

30ms

Low

40 ms

EPS event

50 ms

Hold

60 ms

(A |W(N|[—

Smudge detection

N|oOojnn|bhlw|IN|=

70 ms

Output update

8

Normal operation

Table 2-E

Value

DI signal function selection

0

Zero adjustment input

Input to cancel EPS filter output hold

Input for PV hold

Zero adjustment input for all channels

Input to cancel EPS filter output hold for all PVs

PV hold input for all PVs

Input to forcibly cancel EPS filter output hold

Laser start input

Calculation OFF input

O (0[N |h|W|N|[=

Event log start input
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9-6 Communication Parameters

C

FOR CHANNELS 1-4

Ch1 Ch2 Ch3 Ch4
address | address | address | address | Size A.c cess | Changeen- Description Notes
(hex) (hex) (hex) (hex) rlghts abled mode
3000 | 4000 | 5000 | 6000 | 1 R 1st edge posi-
tion cell No.
3001 | 4001 | 5001 | 6001 | 1 R 2nd edge posi-
tion cell No.
3002 | 4002 | 5002 | 6002 | 2 R Actual 1stedge |Integer, £ 999999
position (in 0.1 pm increments)
3004 | 4004 | 5004 | 6004 | 2 R Actual 2nd edge |Integer, £ 999999
position (in 0.1 pm increments)
3006 | 4006 | 5006 | 6006 | 2 R 1st edge position |Integer, £ 999999
(in 0.1 um increments)
3008 | 4008 | 5008 | 6008 | 2 R 2nd edge position |Integer, + 999999
(in 0.1 um increments)
300A | 400A | 500A | 600A | 2 R PV before hold  |Integer, £ 999999
(in 0.1 um increments)
300C | 400C | 500C | 600C | 2 R - PV after hold Integer, £ 999999
(in 0.1 ym increments)
300E | 400E | 500E | 600E | 2 R PV after moving |Integer, £ 999999
average (in 0.1 ym increments)
3010 | 4010 | 5010 | 6010 | 2 R Displayed Value displayed on
value controller without
decimal point
3012 | 4012 | 5012 | 6012 | 2 R Bottom value  |Value displayed on
controller without
decimal point
3014 | 4014 | 5014 | 6014 | 2 R Peak value Value displayed on
controller without
decimal point
3016 | 4016 | 5016 | 6016 | 1 R Analog output [Percentage
level (0-100 %)
3017 | 4017 | 5017 | 6017 | 1 R Event data Table 3-A
3018 | 4018 | 5018 | 6018 | 1 R 1/8 of actual Table 3-B
light intensity
3019 | 4019 | 5019 | 6019 | 1 R 1/8 of normalized |Table 3-C
light intensity
301A | 401A | 501A | 601A | 2 R Total normalized |Integer
light intensity
301C | 401C | 501C | 601C | 2 R Estimated nor-  |Integer
malized light
intensity
301E | 401E | 501E | 601E | 1 R Normalized light in- [Percentage
tensity change rate
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Table 3-A
Assignment Event data
Bit 0 Pass event occurrence
Bit 1 Out event occurrence
Bit 2 High event occurrence
Bit 3 Low event occurrence
Bit 4 EPS event occurrence
Bit 5 Hold event occurrence
Bit 6 Smudge detection event occurrence
Bit 7 Output update event occurrence
Bit 8 Normal operation event occurrence
Bits 9-15 No assignment (always 0)

Note: 1 = event occurrence, 0 = no occurrence

Table 3-B
Assignment Actual light intensity distribution
Bit 0 Light intensity at the top margin is sufficient for receiver adjustment.
Bit 1 Light intensity at all cells in block 1 is sufficient for receiver adjustment (top).
Bit 2 Light intensity at all cells in block 2 is sufficient for receiver adjustment.
Bit 3 Light intensity at all cells in block 3 is sufficient for receiver adjustment.
Bit 4 Light intensity at all cells in block 4 is sufficient for receiver adjustment.
Bit 5 Light intensity at all cells in block 5 is sufficient for receiver adjustment.
Bit 6 Light intensity at all cells in block 6 is sufficient for receiver adjustment.
Bit 7 Light intensity at all cells in block 7 is sufficient for receiver adjustment.
Bit 8 Light intensity at all cells in block 8 is sufficient for receiver adjustment
(bottom).
Bit 9 Light intensity at the bottom margin is sufficient for receiver adjustment.
Bits 10-15 No assignment (always 0)

Notes 1. A block is 1/8 of the measurement range. The number of cells differs for SO7 and S15.
2. If receiver adjustment is possible, the value is 1. If not, the value is 0.

Table 3-C
Assignment Normalized light intensity distribution
Bit 0 Not used (always 0)
Bit 1 Normalized light intensity in block 1 is 80 to 120 % (top).
Bit 2 Normalized light intensity in block 2 is 80 to 120 %.
Bit 3 Normalized light intensity in block 3 is 80 to 120 %.
Bit 4 Normalized light intensity in block 4 is 80 to 120 %.
Bit 5 Normalized light intensity in block 5 is 80 to 120 %.
Bit 6 Normalized light intensity in block 6 is 80 to 120 %.
Bit 7 Normalized light intensity in block 7 is 80 to 120 %.
Bit 8 Normalized light intensity in block 8 is 80 to 120 % (bottom).
Bits 9-15 No assignment (always 0)

Notes 1. A block is 1/8 of the measurement range. The number of cells differs for SO7 and S15.
2. If receiver adjustment is possible, the value is 1. If not, the value is 0.
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9-6 Communication Parameters

( FOR LIGHT INTENSITY )
Address | ... | Access | Change en- s
(hex) Size rights | abled mode Description Notes
7000 1 W RDY,RUN  [Type of light intensity |Table 4-A
data to acquire
7100 1 R - Data for cell 1 Type of light intensity
Top data specified by 7000
7101 1 R - Data for cell 2 Type of light intensity
data specified by 7000
7102 1 R - Data for cell 3 Type of light intensity
data specified by 7000
7103 1 R - Data for cell 4 Type of light intensity
data specified by 7000
7104 1 R - Data for cell 5 Type of light intensity
data specified by 7000
7105 1 R - Data for cell 6 Type of light intensity
data specified by 7000
7106 1 R - Data for cell 7 Type of light intensity
data specified by 7000
71FF 1 R - Data for cell 256 Type of light intensity
Bottom data specified by 7000

Note: When the K1G-S07 is connected, 7180-71FF are 0.

Table 4-A
Value Type of light intensity data to acquire
0 Return a response without acquiring data.
1 Channel 1: normalized light intensity
2 Channel 2: normalized light intensity
3 Channel 3: normalized light intensity
4 Channel 4: normalized light intensity
5 Channel 1: actual light intensity when the laser diode (LD) = ON
6 Channel 2: actual light intensity when the LD = ON
7 Channel 3: actual light intensity when the LD = ON
8 Channel 4: actual light intensity when the LD = ON
9 Channel 1: actual light intensity when the LD = OFF
10 Channel 2: actual light intensity when the LD = OFF
11 Channel 3: actual light intensity when the LD = OFF
12 Channel 4: actual light intensity when the LD = OFF
13 Channel 1: normalized parameter
14 Channel 2: normalized parameter
15 Channel 3: normalized parameter
16 Channel 4: normalized parameter
17 and later Message is ignored.
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C

FOR ADJUSTMENT

)

Address | . Access Change en- s
(hex) Size rights abled mode Description Notes
8000 1 W RDY, RUN Receiver adjustment |Table 5-A
8001 1 R - Channel 1: adjustment  |0: Adjustment in progress
result 1: Succeeded
2: Failed
8002 1 R - Channel 2: Adjustment |0: Adjustment in progress
result 1: Succeeded
2: Failed
8003 1 R - Channel 3: Adjustment |0: Adjustment in
result progress
1: Succeeded
2: Failed
8004 1 R - Channel 4: Adjustment |0: Adjustment in progress
result 1: Succeeded
2: Failed
8100 1 W RDY, RUN  |Zero adjustment Table 5-A
8101 1 R - Channel 1 zero adjust-  |0: Adjustment in progress
ment result 1: Complete
8102 1 ) Channel 2 zero adjust-  |0: Adjustment in progress
ment result 1: Complete
8103 1 - Channel 3 zero adjust-  |0: Adjustment in progress
ment result 1: Complete
8104 1 R - Channel 4 zero adjust-  |0: Adjustment in progress
ment result 1: Complete
8200 1 W RDY, RUN  |Analog output low limit ~ [Table 5-A
adjustment
8201 1 R - Channel 1 analog output  |0: Adjustment in progress
low limit adjustment result |1: Complete
8202 1 R - Channel 2 analog output |0 Adjustment in progress
low limit adjustment result |1: Complete
8203 1 R - Channel 3 analog output |0 Adjustment in progress
low limit adjustment result |1: Complete
8204 1 R - Channel 4 analog output |0 Adjustment in progress
low limit adjustment result |1: Complete
8300 1 w RDY, RUN  |Analog output highlimit  |Table 5-A
adjustment
8301 1 R - Channel 1analog output |0 Adjustment in progress
high limit adjustment result| 1: Complete
8302 1 R - Channel 2 analog output  |0: Adjustment in progress
high limit adjustment result|1: Complete
8303 1 R - Channel 3 analog output | 0: Adjustment in progress
high limit adjustment result| 1: Complete
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9-6 Communication Parameters

Address | . Access Change en- o
(hex) Size rights abled mode Description Notes
8304 1 R - Channel 4 analog output  |0: Adjustment in progress
high limit adjustment result | 1: Complete
8400 1 W See table men- |Controller mode change |Table 5-B2
tioned at right
8401 1 R - Controller mode Current mode
Table 5-B1
8402 1 W RUN Return to Run mode |1: Execute
8500 1 W RDY Save data to EEPROM |1: Execute
8501 1 R - Progress of data copy |0: In progress
to EEPROM 1: Complete
8600 1 W RUN Forcibly cancel EPS  |1: Execute
filter output hold
8700 1 W | RDY,RUN _[Event log start [1: Execute
8800 1 w RDY, RUN, UT [Channel change Table 5-C
8801 1 R - Channel selection status |Table 5-C
8900 1 w RUN Peak/bottom value  |0: Peak
switch 1: Bottom
8901 1 W RUN Peak/bottom value 1: Execute
deletion
8A00 1 W RUN Disabling of key lock |"1" disables
8A01 1 R - Key lock status 0: Key lock off
1: Key lock on
8B00 1 w RUN Disabling of controller|"1" disables
power-saving
8B01 1 R - Sleep status 0: Sleep off
1:Sleep on
8C00 1 W RDY, RUN (Reserved) Do not write data.
8C01 1 R - (Reserved) 0 can be read.
8D00 1 W RDY, RUN Laser emission stop |1: Laser stop
0: Laser start
8DO01 1 R - Laser status 0: Laser ON
1: Laser OFF
8E00 1 W All Disabling of all keys |1: Disables all keys
0: Enables all keys
8EO1 1 R - Status of key dis- 1: All keys are enabled
abling 0: All keys are disabled
8E02 1 W RDY Sensor head recognition [Table 5-D
8F00 1 W uT AO1 test output Value to be written

to AO (0-100 %)
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Address | . Access Change en- o
(hex) Size rights abled mode Description Notes
8FO01 1 W uT AO2 test output Value to be written
to AO (0-100 %)
8F02 1 W uT AO3 test output Value to be written
to AO (0-100 %)
8F03 1 W uT AO4 test output Value to be written
to AO (0-100 %)
8F04 1 W uT DO test output Bits 0-7 are assigned
to DO1-DO8.
Table 5-A
Value Operation
0 Take no action but return a response.
1 Channel 1: execute
2 Channel 2: execute
3 Channel 3: execute
4 Channel 4: execute
5 All channels: execute
6 and later | An error message is returned.

Table 5-B1 When data is read

Table 5-B2 Mode correspondence table for changing the

mode using communication when data is written

Value Mode

0 FirstBoot mode c Target mode
urrent mode
1 Ready mode Ready | Run Test
2 Run mode Ready - v v
3 Test mode Run v - v
4 Failure mode UserTest v v -
5 Adjust mode
6 Config mode If the mode is changed to a mode indicated as -, an ap-
plication error will occur.
Table 5-C Table 5-D

Value Channel selection Value Sensor head recognition

0 Take no action but return a re- 0 Take no action but return a re-
sponse. sponse.
1 Channel 1: select 1 Channel 1: recognize
2 Channel 2: select 2 Channel 2: recognize
3 Channel 3: select 3 Channel 3: recognize
4 Channel 4: select 4 Channel 4: recognize
5and later | An error message is returned. 5and later | An error message is returned.
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9-6 Communication Parameters

C

FOR SPECIAL FUNCTIONS

® Shared settings

Address

Access

Change en-

T Size rights abled mode Description Notes
FO00 1 R/W RDY Output type (1): volt-  |0: Voltage output
age/current 1: Current output *
FOO1 1 R/W RDY Output type (2): NPN/ [0: NPN
PNP 1: PNP *
F002 1 R/W RDY,RUN  |Event source 0: Any
1: CH1
2: CH2
3:CH3
4:CH4
FO03 1 R/W RDY, RUN Event type Table 6-A
FO04 1 R/W RDY,RUN  |Designation of chan- |1: CH1
nel for sensor head  [2: CH2
snapshot 3:CH3
4. CH4
FO05 1 R/W RDY, RUN  [Trigger point setting |Table 6-B
FO06 1 R/W RDY,RUN  [High-speed trend 1: CH1
channel 2:CH2
3:CH3
4. CH4
FO07 1 R/W RDY, RUN Re-sampling counter |1 to 4000

*When a parameter is written, add AA0O in hexadecimal (43520 in decimal) to it.
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Event log data for individual PVs

PV1 PV2 PV3 PV4
address | address | address | address | Size
(hex) (hex) (hex) (hex)
F100 F200 F300 F400
F102 F202 F302 F402
F104 F204 F304 F404
F106 F206 F306 F406
F108 F208 F308 F408
F10A F20A F30A F40A
F10C F20C F30C F40C
F10E F20E F30E F40E
F110 F210 F310 F410
F112 F212 F312 F412
F114 F214 F314 F414
F116 F216 F316 F416
F118 F218 F318 F418
F11A F21A F31A F41A
F11C F21C F31C F41C
F11E F21E F31E F41E
F120 F220 F320 F420
F122 F222 F322 F422
F124 F224 F324 F424
F126 F226 F326 F426
F128 F228 F328 F428
F12A F22A F32A F42A
F12C F22C F32C F42C
F12E F22E F32E F42E
F130 F230 F330 F430
F132 F232 F332 F432
F134 F234 F334 F434
F136 F236 F336 F436
F138 F238 F338 F438
F13A F23A F33A F43A
F13C F23C F33C F43C
F13E F23E F33E F43E

Access Change

rights |enabled mode Description

o)
'

Event log PV time 01
- Event log PV time 02
- Event log PV time 03
- Event log PV time 04
- Event log PV time 05
- Event log PV time 06
- Event log PV time 07
- Event log PV time 08
- Event log PV time 09
- Event log PV time 10
- Event log PV time 11
- Event log PV time 12
- Event log PV time 13
- Event log PV time 14
- Event log PV time 15
- Event log PV time 16
Event log PV time 17
- Event log PV time 18
- Event log PV time 19
- Event log PV time 20
- Event log PV time 21
- Event log PV time 22
- Event log PV time 23
- Event log PV time 24
- Event log PV time 25
- Event log PV time 26
- Event log PV time 27
- Event log PV time 28
- Event log PV time 29
- Event log PV time 30
- Event log PV time 31
- Event log PV time 32

N[N N0 INO [N [N [N [N [NO [N [N N[N [N (N[N (NN N[N [N (N[NNI (NN N[N (N[N [N
X (30|30 |3/ |F0 |3V |3 |30 (|30 (F0 || |30 (F0 || |0 (3|3 (0 (0|30 | (T (0|0 |0 |
|
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9-6 Communication Parameters

@® Eventlog snapshot data

Address Size AFcess Change Bssefpites
(hex) rights | enabled mode
F500 1 R - Event log snapshot cell 1
F501 1 R - Event log snapshot cell 2
F5FE 1 R - Event log snapshot cell 255
F5FF 1 R - Event log snapshot cell 256
Table 6-A
Value Event log trigger setting
0 Pass event occurrence
1 Out event occurrence
2 High event occurrence
3 Low event occurrence
4 ESP event occurrence
5 Hold state occurrence
6 Smudge detection (abnormal light intensity)
7 Event log startinput ON
Table 6-B
Value Event log trigger point setting

0 25 % (8 points before, 24 points after trigger)
1 50 % (16 points before and after trigger)
2 75 % (24 points before, 8 points after trigger)
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9-7 Important Notes for Restarting the Laser Beam

This device can control the state of laser beam emission using laser start input, RS-485
communication, and setting tool communication functions. These functions can be used
to restart laser emission as follows.

Example: Using laser start input
Initial status is RUN mode and laser start input is ON.

1. Stop control operation that uses analog output.

2. Turn off laser start input to turn the laser beam off (analog output becomes
invalid).

3. Change to READY mode to prepare for laser beam start.

4, Turn on laser start input to start measurement.

5. Change to RUN mode (analog output becomes valid).

6. Wait for the circuits to stabilize (approximately 30 minutes, the same as the
warm-up time).

7. Start control operation that uses analog output.

“Invalid” analog output is the state in which analog output is not
updated, and “valid”is the state in which analog output is updated ac-
| cording to the results of measurement.

If the circuit stabilization time (above, 6) is not sufficient, measurements that do not
satisfy the accuracy specification may be reflected in the analog output. For controllers
manufactured in and after September 2017, by following step 4 above and turning on
laser start input, analog output becomes valid. (Steps 3 and 5 can be omitted.) However,
make sure that the circuit stabilization time is sufficient.
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Revision History of CP-SP-1397E

Printed | Edn. | Revised pages Description
Sep.2016| 1
June2017| 2 |ii A caution was added to “CAUTIONS AND WARNINGS”
iv Descriptions in “THE ROLE OF THIS MANUAL” were changed.
viii “COMMUNICATION CABLES FOR EtherCAT” was added.
ix Descriptions in “WIRING OF THE POWER AND GROUND” were
changed.
X A description was added to “POWER-ON RESET”
1-2 “If K1G-C04MG is used" was changed to “If K1G-C04MG or K1G-C04EG
is used”
1-4to 1-5 Descriptions were changed.
1-12 A drawing of the back of K1G-C04EG was added.
1-13 Descriptions of RJ45 ports and EtherCAT RUN/ERROR LEDs were added
to the table.
2-15 Section 2-7, “Wiring the Controller (K1G-C04EG),” was added.
3-2 Descriptions and the flowchart in “Initial Setup Flowchart” were changed.
3-11 Section 3-7, “Setting the ECAT ID (for K1G-CO04EG only),” was added.
4-4 Descriptions in “Input/output operations in Ready mode” were changed.
4-5t04-7 Descriptions were changed.
4-8to Page numbers were formerly 4-6 and following
4-90 Descriptions in "CHANGING SMUDGE DETECTION FUNCTION
SETTINGS” were changed.
5-1 A description was added.
7-5 K1G-C04EG was added to the table.
7-7 Drawings of K1G-C04EG (controller) were added.
8-5 EtherCAT communication problems were added to “TROUBLE
SHOOTING”
8-6 ERROR 512 was added.
9-2 The note for A10 was changed.
9-8 A flowchart for K1G-CO04E initial setting was added.
9-9 “EtherCAT communication status check display” was added.
July2018| 3 [4-36 A reference was added for laser start input in the table.
9-31 Section 9-7, "Important Notes for Restarting the Laser Beam," was added.
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