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KEYENCE

High-accuracy 2D Laser
Displacement Sensor

[LJ-G Series

User's Manual

Read this manual before using the system in order to
achieve maximum performance.
Keep this manual in a safe place for future reference.
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Introduction

Introduction

This manual describes the operations and hardware functions of the LJ-G Series.
Read this manual carefully to ensure the optimum performance and full function of the
LJ-G Series before use.

Keep this manual in a safe place after reading it so that it can be used at any time.
Ensure that the end user of this product receives this manual.

Symbols

The following symbols are used to alert you to safety precautions and to prevent human
injury and/or damage to property when using this product.

/\ DANGER

Failure to follow these instructions may lead to death or serious injury.
/N WARNING

Failure to follow these instructions may lead to injury.

/N cAuTION
Failure to follow these instructions may lead to damage to this or other units.

Indicates things to take note of to ensure the maximum use of this device, as well as
operations that may easily be done improperly.

.Relerence r]

Provides advanced and useful information for operation.

This manual covers version 1.5. Please check the version of your controller or
LJ-H1W (LJ-Navigator) before use. For detail on each version, see "Precautions
about Specification”.

I:D "Precautions about Specifications" (Page 10)
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Safety Precautions

Safety Precautions

General Cautions

» At startup and during operation, be sure to monitor the functions and performance of
the LJ-G Series.

» We recommend that you take substantial safety measures to avoid any damage in the
event of a problem occurring.

» Do not attempt to open or modify the LJ-G Series or use it in any way other than as
described in the specifications. If the LJ-G Series is modified or used other than as
described, the warranty will be voided.

« When the LJ-G Series is used in combination with other devices, functions and
performance may be degraded, depending on the operating conditions and
surrounding environment.

» Do not use this product for the purpose to protect a human body or part of a human
body.

» This product is not intended for use as an explosion-proof product. Do not use this
product in a hazardous location and/or potentially explosive atmosphere.

» Do not allow the temperature to change sharply around the LJ-G Series, including the
accessories. Otherwise, condensation may lead to malfunction.

/A WARNING

Follow the safety precautions below to ensure safe operation.

* Apply the correct power voltage. Failure to do so may cause fire, electric shock, or
malfunction.
» Do not attempt to open or modify the unit. Doing so may cause fire or electric shock.

Handling abnormalities

Turn the power off immediately in the following cases. Using the unit in an abnormal
condition could cause fire, electric shock, or accident.

Contact the nearest KEYENCE office for repair.

« If liquid, including water or chemicals, or debris enters the unit.

« If the unit is dropped or the case is damaged.

« |f abnormal smoke or odor is present.

LJ-G-M-NOO-E 96M12273 3
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Safety Precautions

/\ CAUTION

Follow the safety precautions below to ensure safe operation.

* Be sure to turn the power off when you plug/unplug the cable that leads to the unit and
its accessories. Failure to do so could result in damage.

» Do not turn off the power while writing to the memory during operations such as setting
items. Part or all of the set data may be lost. Refer to "Memory Structure" for details.

Eﬂ "Memory Structure" (Page 11-10)

» Do not block the vent holes on the unit. Increase of internal temperature could cause
failure.

+ The USB connector and other I/O circuits are internal common with the 24 V DC (-)
power supply terminal. Take care that a potential difference does not occur between
the internal common terminals due to a positive grounding environment or a potential
difference between the equipment. Otherwise, it may cause a malfunction in the LJ-G
Series or a malfunction in the connected computer or other external device.

[ "Isolation between 1/O circuits* (Page 8-12)

* We recommend backing up the settings on the memory card or LJ-Navigator in case

there are problems with the device.

Installation environment

To use the LJ-G Series correctly and safely, avoid installing it in the following locations.
Doing so may cause damage.

» Locations that are humid, dusty, or poorly ventilated

» Locations with a high temperature such as a place exposed to direct sunlight

» Locations where there are flammable or corrosive gases

+ Locations where the unit may be directly subjected to vibration or impact

+ Locations where water, oil, or chemicals may splash onto the unit

» Locations where static electricity is easily generated

Corrective action for noise

Do not install the LJ-G Series near a power source or high-voltage cable, otherwise noise
may cause the LJ-G Series to malfunction. Take corrective action for noise by using noise
filters, laying cables separately, and/or installing insulation on the controller and the head.
Use a single core shielded cable for the analog output cable.

Setting memory

This device comes equipped with FLASH memory for saving settings. This memory has an
expected lifetime of one hundred thousand writes. If the auto-zero or program No.
switching functions are changed over the communication link regularly, use the save off
function and use the R1 command to measure and send results without saving settings.
"Auto-zero" (Page 3-15)

"Switching Program Nos." (Page 3-17)

"Settings save operations for flash memory (Save)" (Page 6-5)

"Outputting Measurements and Changing Settings via Commands" (Page 9-5)

888848

"Memory Structure" (Page 11-10)
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Safety Precautions

P> Note

Influence of ambient temperature

A change in the ambient temperature may cause the measurement to fluctuate. Be sure to
keep it stabilized. When the ambient temperature changes by 10 °C, it takes 60 minutes
for the distribution of internal temperature to equalize.

Warming up

Wait approximately 30 minutes after the power is turned on before using the LJ-G Series.
Otherwise, the measured value may gradually fluctuate because the circuit is not
immediately stable after the power is turned on.

Operating ambient light intensity level

Do not operate this device near lighting fixtures. If the unit must be used in such a
location, install a light shielding board or similar device so that the light will not affect the
measurement.

Influence of dust or dirt

The measurement may fluctuate due to dirt, dust, or fluid such as water or oil in the following
cases:

Adhesion on the protection glass: Blow the dirt off with clean air. If dirt persists, wipe the
glass surface gently using a soft cloth moistened with alcohol.

Adhesion on the surface of the measuring target: Blow the dirt off with clean air or wipe it
off.

Intrusion of floating or sprinkled dust or dirt into the light-axis range: In this case, take
corrective action with a protective cover or air purge.

Influence of vibration

When the measuring target is vibrating, the measured value may fluctuate. In this case,
increase the average number of times of measurement to achieve a more accurate value.

Measuring target

The measured value may fluctuate if the shapes or surfaces of the measuring targets vary.
In this case, use a known target and perform appropriate correction using the calibration
function.

Handling

Do not wipe with a wet cloth, benzene, or thinner. Doing so could change the color or
shape of the unit. If the unit has a large amount of dirt on it, wipe it off with a cloth
moistened with a mild detergent, then wipe with a soft dry cloth.
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Safety Precautions

Effect of atmospheric motions

Slow atmospheric motions may affect the measurement and result in fluctuation of the

measured value.

In such a case, take the following countermeasures.

» Enclose the measurement area with an appropriate enclosure.

» Agitate the air between the measurement point and the workpiece more strongly with a
fan.

Precautions on CE Marking

This device complies with the essential requirements of EMC Directives. Users must fulfill
the following conditions when the LJ-G Series is going to be used in EU member states.
The applicable standards (EMC Directive) are explained as follows:

EN61326-1, Class A

» All cables used for power, communication or other functions should be kept with a
length of 30 m or less.

» For USB cables connected to the controller port, wind the cable around the following
ferrite core twice at the position 200 mm or less from the connector.
Model: ZCAT2035-0930 (Product of TDK)

Safety Precautions on Laser Products

The LJ-G Series is classified in the following terms of laser class:

Model LJ-G015/LJ-G015K/LJ-GO30/LJ-G080//LJ-G200
Wavelength 655 nm
FDA (CDRH) Output 0.95 mW
Part 1040.10 Laser class Class Il Laser Product
IEC60825-1 Output 0.95 mW
Laser class Class 2 Laser Product

Use of controls or adjustments or performance of procedures other than those
specified here in may result in hazardous radiation exposure.

[& WARNING

Cautions for Class II/2 devices

Follow the instructions mentioned in this manual. Otherwise, injury to the human body

(eyes and skin) may result.

Precautions on class 1/2 laser products

» Do not stare into the beam.

» Do not direct the beam at other people or into areas where other people unconnected
with the laser work might be present.

» Be careful of the path of the laser beam.
If there is a danger that the operator may be exposed to the laser beam reflected by
specular or diffuse reflection, block the beam by installing an enclosure with the
appropriate reflectance.

+ Install the products so that the path of the laser beam is not as the same height as that
of human eye.

» Do not disassemble this product.
Laser emission from this product is not automatically stopped when it is disassembled.
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Safety Precautions

The LJ-G Series is equipped with the following items at the laser safety point of view.

Laser radiation emission indicator
Lights or flashes while the LJ-G Series device is in operation.

LJ-GO15(K)/LJ-G030/LJ-G080 LJ-G200

Laser radiation emission indicator Laser radiation emission indicator

Laser remote interlock terminal

The laser emission stops upon opening the circuit between the REMOTE terminal and the
COM_IN1 terminal.

[T *Input Terminal Block" (Page 8-2)

Laser beam control terminal

The laser will be turned off during the following operations.

« LJ-G5001 (NPN): Short-circuiting the connection between the LASER_OFF terminal
and the COM_IN2 terminal

« LJ-G5001P (PNP): By applying a positive voltage (24VDC) to the LASER_OFF
terminal and a negative voltage (OVDC) to the COM_IN2 terminal

[ "Expansion Connector" (Page 8-4)

Laser beam control terminal

LJ-G5001 — LJ-G5001P
LASER_ LASER_
OFF_A OFF_A
LASER_ LASER_
OFF_B OFF_B
COM_IN2 COM_IN2

Laser remote interlock terminal

* The laser remote interlock
terminal is delivered with the wire
for short-circuiting installed.

REMOTE

COM_IN1

Short-circuit wire
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Safety Precautions

Warning labels

The contents of warning indications and locations for attaching warning labels are
described below.

The FDA (CDRH) warning labels are attached to the unit when shipped from the factory.
Labels other than the FDA (CDRH) labels are supplied with the unit. Attach the other
label(s) to the appropriate locations for the destinations of the product.

Warning label display content
LJ-GO15/LJ-GO15K/LJ-GO30/LJ-GO8O/LJ-G200

FDA (CDRH) IEC (English)
LASER RADIATION
AVOID EXPOSURE DO NOT STARE INTO BEAM
LASER RADIATION Iﬁgsﬁ?)rﬁ ‘é?fg'fm}o BEAM Output 0.95mw
IS EMITTED FROM *ssmconnuewn LASER Wavelength ___ 655nm
THIS APERTURE. WAVELENGTH 655nm CLASS 2 LASER PRODUCT
MAXIMUM OUTPUT 0.95mW IEC/EN 60825-1: 2014
CLASSII LASER PRODUCT L h— )
DIN (German) CEl (French)
LASERSTRAHLUNG RAYONNEMENT LASER
NICHT IN DEN STRAHL BLICKEN NE PAS REGARDER DANS LE FAISCEAU
Ausgangsstrahlung 0.95mW Emission 0.95mW
Wellenlange 6550m Longueur d'onde 655nm
LASER KLASSE 2 APPAREIL A LASER DE CLASSE 2
DIN EN 60825-1: 2015 NF EN 60825-1: 2014
CEl (ltalian) JIS (Japanese)
RADIAZIONE LASER L—5 185t
NON FISSARE IL FASCIO E-LZDZEEAFHEVNIE
Emissione 0.95mW HA 0.95mwW
Lunghezza d'onda 655nm BER 655nm
APPARECCHIO LASER DI CLASSE 2 U522 U—Y&E
N 60825-1: 2015 JIS C6802 2014
GB (Simplified Chinese)
- = ~
o 48 5f
NEMWER
I 0.95mwW
B 655nm
PES S bl
GB7247.1-2012
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Safety Precautions

Warning label attachment positions

LJ-G015/LJ-GO15K

LJ-G030

KEYENCE

LJ-G080

KEYENCE

JJ

KEYENCE

©)

KEYENCE

LJ-G200

KEYENCE

9

KEYENCE

ArtisarGéetitifeiogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisaﬁtgr.com



Precautions about Specifications

Precautions about Specifications

The High-accuracy 2D Laser Displacement Sensor LJ-G Series includes the following
changes to the specifications. Please note the changes to the information in this manual,
as well as the changes to the versions and specifications of the controller (LJ-G5001/LJ-
G5001P) and the setup support software (LJ-H1W (LJ-Navigator)).

Checking the version number
Controller:

Check the serial number noted on the left side of the controller.

(The version number cannot be checked on the controller

screen.)
Setup support software:Check the version number that is written on the face of the CD-
ROM.
Version Controller serial Description
number
1.0 e Number does NOT  The initial release version.
start with "#" Please note that there are slight differences from the
Ex: 12345678 information noted in this manual.
e Number starts with  The corresponding version of LJ-H1W (LJ-Navigator) is
'#', andthe second  "1.0x" (where "x" represents any number).
character is NOT For more details, contact your nearest KEYENCE office
"F',"G", or "H". (listed at the end of the manual).
Ex: #12345678
11 First two characters The version covered by this manual.
are "#F" The corresponding version of LJ-H1W (LJ-Navigator) is

Ex: #F12345678

"1.1x" (where "x" represents any number).

Differences from Version 1.0
Specification changes

Evaluation/binary selection output (BIN_SEL) terminal has
been added and corresponding changes have been
made to the number of bits for binary output and the
terminal wiring for the OUT number outputs.

Added functions

¢ Added the "Save the image of the measurement screen"
function
The measurement screen can be saved to the memory
card as an image file.

* Added the "ANG correction" function
When measuring warpage or a height difference, this
function corrects the target so that a reference surface
becomes level for measurement.
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Precautions about Specifications

15 First two characters The version covered in this manual.
are "#G" or "#H" The corresponding version of LJ-H1W (LJ-Navigator) is
Ex: #G12345678 "1.5x" (where "X" represents any number).

Difference from version 1.1
Added functions

* Added the "ASAP trigger" function
This function enables more stable measurement for the
target that has high reflectivity or great color change in
the X-axis direction of the profile.

* Added the "Inflexion point measurement" function
This function enables measurement of the height and
position of the flexion point of a straight line.

* Added a measurement item to the "Angle measurement"
function
The function that measures the angle between the X-
axes of the target and the head has been added.

Compatibility
The compatibility of the controller and LJ-H1W (LJ-Navigator) is as follows:
Version of LJ-H1W (LJ-Navigator)

1.0 1.1 15
Version of the controller 1.0 0 o o
1.1 x ) o

1.5 X x*2 @)

*1 Program setting files saved with LJ-H1W (LJ-Navigator) will be saved as the file format of the
version of LJ-H1W (LJ-Navigator). Added function cannot be used.
*2 Available when none of the added functions of version 1.5 is used.

The compatibility of a program setting file (extension: cfg) is as follows:

Version of the controller to read the file

1.0 1.1 15
Version of the controller 1.0 O x*1 x*2
or quH1W that saved 17 X o <2
the file
15 x x*3 @)
*1 It can be used by reading on version 1.1x of LJ-H1W (LJ-Navigator) and saving as Version 1.1
files.
*2 It can be used by reading on version 1.5x of LJ-H1W (LJ-Navigator) and saving as Version 1.5
files.

*3 Available when none of the added functions of version 1.5 is used.
] "Content that can be Saved and Read" (Page 7-4)

For more details, contact your nearest KEYENCE office (listed at the end of the manual).
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System Configuration

Chapter  System Configuration

@
@
)
3
Before Use Q S
= 3
=
=
~e
a7
=

Indicator, light, buzzer, etc. (Commercial product)  Photoelectric sensor, proximity sensor, etc. (Commercial product)
Produces an alarm sound depending on the Transmits a signal to the timing input when the sensor detects a

evaluation result output target.

LJ-G Series T l

Setup support software*
LJ-H1W (LJ-Navigator)

Controller
LJ-G5001/
LJ-G5001P _

Remote control console
(accessory) 2 =

Head-to-controller cable

N m/10 m/20 m/30 m)

24 VDC power supply

> Monitor Memory card Head (Max. 2 heads of the same
CA-MP80 (sold separately)  type connected)
(sold separately) LJ-GO15(K)/LJ-G030/LJ-G080/LJ-G200

Recorder (Commercial product) Programmable controller P.C. (Commercial product)
Records the measurement (Commercial product) Enables control and importing of
result Enables timing control of measurement the measured value from the

and switching of the program number RS-232C communication or

as well as control output and measured parallel /O board

value import.

* For the details of the setup support software "LJ-H1W" (LJ-Navigator), see the "LJ-
Navigator User's Manual" (The PDF file is stored in the CD-ROM).
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Checking the Package Contents

Checking the Package Contents

The LJ-G Series consists of the following models. Check if the parts and equipment listed below are
included in the package of the model you purchased before using the unit. For information about the
optional products, see "List of Optional Products" (Page Appendix-2).

LJ-G5001/LJ-G5001P
Controller Remote controle User’s manual Screwdriver x1 Setup support software
LJ-G5001/LJ-G5001P console x1 (this manual) (separate package)
x1 LJ-H1W (LJ-Navigator)
* CD-ROM x1

LJ-G015/LJ-G015K/LJ-G030/LJ-G080/LJ-G200

Head x1 Sheet of warning labels Hexagon socket bolt
LJ-GO15(K) : (M4x40
LJ-GO30  : (M4x40
LJ-G080  : (M4x50
LJ-G200  : (M4x45

x2
x2
x2
x3

LJ-GC2/LJ-GC5/LJ-GC10/LJ-GC20/LJ-GC30

Head-to-controller cable LJ-GC2: 2m cable

x1 LJ-GC5: 5m cable
LJ-GC10: 10 m cable
LJ-GC20: 20 m cable
LJ-GC30: 30 m cable

When using an LJ-GC30, set the cable extension mode in the environmental settings to ON.

I:[] 'Setting cable extension mode" (Page 6-4)

A[t'ﬂs&n Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | WwiAgwValtisantg.com



Part Names and Functions

Part Names and Functions

Controller

asn alojeg

Terminal panel

\’—\
— LASER ON [&——1
IE 4 MEMORY CARD [&&——2
=
g 6
Lo
% B
Name Description Reference
page
1 Laser emission LED Lights green while the LJ-G Series operates. -
2 Memory card LED Indicates the status of the memory card. 7-3
Green: The card is in the slot or before an ejecting operation.
Red: The card is being accessed.
Unlit: The card is not in the slot or after an ejecting operation.
3 Expansion connector Used for inputting and outputting control signals. 8-4
4 Console connector Connects the remote control console. 1-16
5 Memory card slot Memory cards are inserted here. 7-3
6 Analog RGB monitor The external monitor is connected here. (Analog RGB 15-pin 1-16
output connector connector)
7 USB connector Use a USB cable to connect to the computer when using the -
LJ-Navigator setup support software. (Type B connector)
8 Head connector Connects the sensor head. 1-15
There are two connectors, head A (bottom) and head B (top).
9 RS-232C connector Connects to the computer or PLC with an RS-232C cable. 9-2
(Modular 6-pin connector)
10 Ethernet connector Use a LAN cable to connect to the computer when using the -
LJ-Navigator setting and support software.AiRJ-11 connector)
11 Output terminal block Used to output control signals. 8-3
12 Input terminal block Used for control signal input and to connect to the power 8-2
source (24 VDC).
/N CAUTION

Each 1/O connector or /O circuit in the terminal block is internal common with the 24 V DC (-) power supply
terminal. Take care that a potential difference does not occur between the internal common terminals due
to a positive grounding environment or a potential difference between the equipment. Otherwise, it may
cause a malfunction in the LJ-G Series or a malfunction in the connected computer or other external
device.

[ "Isolation between 1/O circuits* (page 8-12)
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Part Names and Functions

Remote Control Console

I

N0

REYENCE
Name Status Function
1 [ZERQO] key While Press the [ZERO] key to use the auto-zero function. Press for three

measuring  seconds to cancel auto-zero.
This command has the same function as the ZERO input terminal.
[ "Auto-zero" (page 3-15)

While Press while entering a numeric value to change the value to zero.
setting [ "Entering a Value' (page 2-5)

2 [ESCAPE] key While This command has the same function as the RESET input terminal.
measuring  [J] "Measurement control input/output' (page 8-6)
While Press the [ESCAPE] key to return to the previous display or operation.
setting

3 [TRG/HOLD] key While Holds the measurement value when using the continuous trigger.

measuring  This command has the same function as the TIMING input terminal.
[ "Hold Function" (page 3-14)
Allows trigger input when using an external trigger. This command has
the same function as the TRG input terminal.
[ "Trigger Function" (page 3-14)

While Inputs a trigger via head settings or master registration while making
setting settings.
4 [SCREEN] key While Swaps the displayed image or measurement cursor.

measuring  [[] "Switching the measurement screen" (page 3-5)
[ "Measurement cursor" (page 3-11)
Saves the image of the measurement screen. Used together with the
[ENTER] key.
[ "Saving the Image of the Measurement Screen" (page 3-8)

While Press the [SCREEN] key to switch the selection status.
setting [J 'Drawing an Area with the Cursor" (page 2-6)
5 [MENU] key The display setting menu appears.
[ 'Display Setting Menu" (page 3-9)
6 [PROG No.] key The program No. selection screen appears.
[ "Switching Program Nos." (page 3-17)
7 [ENTER] key Fix the selected item by pressing the key straight down.
[a], [V], [<], or [>] key Select the items by tilting the [ENTER] key up, down, right, or left.
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Part Names and Functions

Name Status Function

Slide in the direction of the arrow to switch between settings and
measurements. Sliding the switch changes modes.

[J "Outline of the Screen and Operations' (page 2-1)

asn alojeg

8 [Prog/Run] switch

« Key numbers 1 to 6 are engraved on the console keys.
« This is displayed throughout this document as the [TRG] key or the [HOLD] key.
« Refer to the following page for more information on the state during measurement and setting.

Dj "Outline of the Screen and Operations" (page 2-1)
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Part Names and Functions

Sensor Head

LJ-GO15(K)/LJ-GO30/LJ-GO8O
4

LJ-G200
4
3
Name Function
1 Sensor (transmitter) Emits the laser beam for measurement.
Protected by a glass cover.
2 Sensor (receiver) Receives the laser beam for measurement.
Protected by a glass cover.
3 Installation hole Use the hexagon socket bolt (included) to affix the head.
[ "Installing the Head" (page 1-10)
4 Connecting cable Connected to the head-to-controller cable.
[ "Connecting" (page 1-14)
5 Laser radiation emission  Lights or flashes while the LJ-G Series device is in operation.
indicator Green: The target is within the allowed range’".

Orange: The target is within the allowed range ™.

Orange flashing: - The target is not within the allowed range.
+ An alarm has occurred in the controller.
+ The laser has turned off.

*1 [ *Measurement range’ (page 1-7)
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Part Names and Functions

Measurement range

The measurement range for this device is shown below. The device measures the target within the area
defined by the Z and X axis measurement ranges.

LJ-GO15

) (14.5)
+26, 305 Referencevdwstancews

1195
Shape measurement range

Unit: mm

-3.25 o
= s
-3.75 +3.75
2.6

L X

—— 00—+

X axis measurement range

Detailed measurement range

LJ-GO15K

T
Reference distance 15

(14.5) bl
[

19.5

Shape measurement range

©)
(@)
(Near side;
4+ | gl
i
|
(Far_swde)

Z axis measurement range

Unit: mm

(Near side)
+

23
3.05 et +3.25
35 BE+3.5 ot
-3.75 +3.75
23

Detailed measurement range

L X

—-—0—+
X axis measurement range

(Far side)
Z axis measurement range

asn alojeg
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Part Names and Functions

LJ-G030 Unit: mm

©
(14.5) =] 1 19.5 g [
Shape measure- (Near side)
+10 Reference distance ment range
-10 —+10 30 I /\/
11 0—>\+1 1 ot I \
-125 10_> +12.5 =
: —-— 00—+ (Far side)
Detailed measurement range X axis measurement range Z axis measurement range
LJ-G08o Unit: mm
O
O
(18) |, \ 24 0 le]
Shape measurement
Reference distance range
(Near side)
125 23 +12.5 / /\ +
16 0 16 0 / \
195 - +19.5
00—+ (Far side)
Detailed measurement range X axis measurement range Z axis measurement range
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Part Names and Functions

@
o
=]
LJ-G200 Unit: mm pd
[
(o]
©) 0
(]
(19) 19 9

Reference distance

Shape measurement
range

(Near side)
+
255 il +255
0
-31 +31 0
-36.5 78 +36.5
- 0 + (Far side)
Detailed measurement range X axis measurement range Z axis measurement range

Laser radiation emission indicator

The light status of the Laser radiation emission indicator is determined by the average height of the valid
profile data within the "Indicator light X-axis range".

When the average height is within "Green light Z-axis range", the indicator lights green. When it is within Z-
axis range other than that, it lights orange. Any values outside the Z-axis measurement range will cause
the light to blink orange.

Indicator light

Model X-axis range Green light Z-axis range
LJ-GO15 Approx. £0.1 mm Approx. £0.13 mm
LJG-015K Approx. 0.1 mm Approx. £0.12 mm
LJ-G030 Approx. £0.25 mm Approx. £0.5 mm
LJ-G080 Approx. £0.4 mm Approx. £1.15 mm
LJ-G200 Approx. £0.8 mm Approx. £2.4 mm
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Installation and Connection

Installation and Connection

Installing the Head

Adjust the distance between the head and the measuring target, and fix the head with the screws at the

attachment holes.
LJG-015K

Install the head so that it faces the
measuring target in the direction of
specular reflection. If the angle is not
correct at this time, the linearity in the
Z-axis and the X-axis direction is

greatly influenced.
LJ-G015/LJ-G0O30/LJ-G080 %

Hexagon socket bolt (included)
M4 x 40: x2

Hexagon socket bolt (included)
LJ-G015 M4 x 40: x2
LJ-G030 M4 x 40: x2
LJ-G080 M4 x 50: x2

(The illustration shows LJ-G080)
LJ-G200

,"/ (’b
T

N Hexagon socket bolt (included)
\ M4 x 45: x3

» For information about mounting dimensions, see "Dlmen3|ons" (Page 11-5).
» To use two heads, see "Mutual Interference" (Page 11-12), "Mutual Interference Prevention" (Page 5-13).
» There are functions that adjust the angle of the installation.

[ 'Tilt Correction" (Page 5-30)

[ "Height Correction" (Page 5-32)
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Installation and Connection

Installations for specific targets

The shapes of some targets may cause dead areas in the measurement range. Make sure that the dead

space does not affect the measurement.
The laser light used in this device fans out as it travels to the target. An optical photoreceptor receives the

light. Therefore, the dead zone is smallest around the center of the X axis range.

asn alojeg

Measurement result

/]

Small dead zone

Large dead zone

Install the device so that walls or other obstacles do not block the laser light projected to the target or the
laser light reflected on the target into the receiver.

[J "Sensor Head" (Page 1-6)
[ "Measurement range" (Page 1-7)

Make sure that your measurements are not affected by stray laser light reflected off of walls or other

objects.
[J "Mask Setting" (Page 5-26)

o1 A ©) J A

Stray light Stray light
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Installation and Connection

Mounting the Controller

Mount the controller to the DIN rail or secure it on the bottom with screws.

Notes on the mounting direction

Install the controller in the orientation shown in the following figure with a circle. Do not install in any
orientation other than that shown.

For ventilation, secure free space of 50 mm or more above the

controller and 30 mm or more for both sides.

In addition, to ensure the safe connection of the cable, secure

90 mm or more of free space in front of the terminal panel of the
controller.

30mm

When two or more controllers are installed side by side, secure
free space of 30 mm or more between controllers, and 50 mm or
more on top of both controllers.

/\ CAUTION

+ Do not cover the ventilating holes on the top and the bottom of the
controller. The heat becomes trapped inside, causing a malfunction.
When the temperature in the controller panel rises to over 50°C,
decrease the ambient temperature below 50°C by introducing forced
cooling air or by creating more room around the system.
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Installation and Connection

Mounting on a DIN rail

asn alojeg

Clip
Pull this clip before installing or removing the device.
Press the clip again to fix the device

Mounting on the bottom of the controller

M4 screw x 4 (screw depth 6 mm)

For information about mounting dimensions, see "Dimensions" (Page 11-4).

ArtisarGiétitieiogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artibéﬁtgr.com



Installation and Connection

Connecting

Remote control console
Controller

Head-to-controller cable
(2 m/5 m/10 m/20 m/30 m)

=3

Monitor

/\ CAUTION

+ Be sure to turn off the power to the controller before connecting/disconnecting cables. Failure to do so may cause
malfunction.

Ensure that the orientation of the connector is correct. Otherwise a pin could break, which may lead to system
breakdown.

When using an LJ-GC30 (30 m cable), set the cable extension mode (6-4) in the environmental settings to ON.

» Be sure to connect the frame ground pin on the 24 VDC power supply to the Class D earth.

When mounting two heads, make sure that head A and head B are of the same type. Measurement is not possible if two different
types of heads are connected.
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Installation and Connection

1 Connect the head-to-controller cable to the controller head connector.

asn alojeg

If connecting only a single head, attach it to the head A connector.
Check that a clicking sound is heard, indicating that the cables are securely fixed.
When removing the cables, pull them out while pressing the buttons on both sides of the connector.

2 Connect the head to the head-to-controller cable.
Align the connector, then while turning the fixing ring press on the connector so that it goes deep into the
socket but does not break any pins.

&

Notch

Fixing ring

/\ CAUTION

Check the connector orientation before connecting. Otherwise the pin could break, which may lead to
system breakdown.
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Installation and Connection

3 Connect the remote control console to the console connector of the controller.

To the console
connector

4 Connect the monitor to the analog RGB monitor output connector of the controller.

When using RGB analog monitors designed for markets that do not use SVGA size (800 x 600 pixels), the image may be
degraded, or displayed improperly depending on the specifications of the monitor. (Recommended monitor: CA-MP81)

5 Connect the 24 VDC power supply to terminal Nos. 7 and 8 of the input terminal block.

For details on connection methods to the terminal block, see "Using the Terminal Block" (page 1-17).

The pins for REMOTE (NO.2) and COM_IN1 (NO.1) on the input terminal block must be short-circuited to turn on the laser.
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Installation and Connection

Using the Terminal Block

asn alojeg

« Tighten the screws on the terminal block with the flathead screwdriver included in the package.
* Use an AWG16 through AWG28 power cable.

1 Remove the terminal block from the controller unit.

Terminal blocK

2 Use the included flathead screwdriver to loosen the screws on the terminal block.

I/— Flathead screwdriver

3 After stripping the insulating sheath by about 7 mm, insert the lead wires into the terminal, and

then tighten the screws.

« Make sure that the uncoated lead does not come in contact with another conductor and cause a short.
« Use a tightening torque of 0.25 N-m or less to tighten the screws.

Insert the lead wire
stripped of insulating sheath
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Installation and Connection

4 After all of the necessary wires have been connected, press the terminal block firmly back into
the controller.
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Outline of the Screen and Operations

Chapter  Qutline of the Screen and Operations
ovel’view Crz:r:unicaticn mode windom{‘
and Basic e
Operations e
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Remote control console

Communication command

e [PROG/RUN] switch [PROG/RUN] switch N

T [ESCAPE] key
O G —[PROG NoJ key
G————I[MENU] key

||

Measurement window

(during measurement)

10.000 25,

Program.00 Measure

[PROG No.] key

ot
e | R @——]
e

[PROG No.] key

[ESCAPE] key
Use the [ENTER] key -

to confirm the
program No.

[MENU] key

Communication [MENU] key

mode window [ESCAPE] key

Movement button
in the display
operation menu

@ ﬁ [ESCAPE] key

Profile storage window
S ot

Operation status

Equipment and operation method

Reference page

Measurement window This is the window displayed during measurement. The 3-2
(During measurement) profile display and measurement value display windows can

be selected. This window is displayed at startup.
Setting window While in the measurement window, slide the [PROG/RUN] switch downward -
(During setting) on the remote control console to display this window. This turns off laser

emission and measurement. Set the measurement conditions on this window.
Program No. switching While in the measurement window, press the [PROG No.] 3-17
window key on the remote control console to display this window.

The screen stops refreshing but measurement continues. Up

to 16 types measurement conditions can be saved.
Display setting menu  While in the measurement window, press the [MENU] key on the 3-9
screen remote control console to display this menu. The screen stops

refreshing but measurement continues. The profile window can

be enlarged or reduced and the cursor can be displayed.
Profile storage window While in the display operation menu, press the key to display this 3-21

window. The measurement stops. The saved profiles can be verified.
Communication mode  Use communication commands from the LJ-Navigator or PLC to display this 9-9

window

window. The measurement stops. RS-232C communication mode, USB
communication mode, and Ethernet communication mode are available.
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Operational Setting Flow

Operational Setting Flow

Preparation before measurement (Chapter 1)

Set the program functions (Chapter 4)

O Save up to 16 types of measurement conditions (programs).
O Naming programs.
O Copy the settings between programs.

Set the measurement conditions (Chapter 5)

— Set the head conditions

"Head settings"
O Set the trigger conditions.
O Set the optimal measurement conditions for the measurement target.

— Adjust the profile

"Profile setting" "Master registration" "Position correction"
O Set the calculation method when using two heads.

O Set the profile for stability.

O Set the position correction for the measurement target.

— Set the measurement items

"OUT setting"
O Set measurement items such as "measure height" for the acquired profile.
O Set conditions for averaging, maximum, and other measurements.

— Set the input/output conditions
"Common setting"

O Set the conditions for the input terminal.

O Set the conditions for the binary or analog output.

O Set the conditions for saving the profile or measurement result in the internal memory.

Set the Controller Environment Settings (Chapter 6)

O Set the communication conditions with the external device via RS-232C or Ethernet.
O Configure settings such as language or strobe settings.

Measure (Chapter 3)

Switch to the measurement window and perform measurement.
O Change the measurement display window, zoom in or out on the profile window, and display the cursor.
O Save the measurement result in internal memory.

Output the measurement result (Chapters 7, 8, and 9)

O Use binary or analog output to output the evaluation results or measurement values through RS-232C.
O Take measurement results saved in data storage or profile storage and save them
in the memory card.
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Basic Operations for Settings

Basic Operations for Settings

Cursor

Move or select the cursor on the LJ-G Series by
using the [ENTER] key and the [A], [V], [<], and
[>] keys on the remote control console. This
section shows examples of the cursor.

Setting item
Items selected by the cursor appear with reversed
font colors and a blue background.

HEADsetting | = [gl=\BEE]

Pull-down menu

When pull-down menus are selected by the cursor,
a blue frame is displayed.

‘Com trigger W ‘ —>| Cont trigger VI

Entering values or letters

When boxes for entering values or letters are
selected by the cursor, a blue frame is displayed
around the area for character entry.

0.000 |—| +0.6600 |

When individual values or letters are selected by
the cursor, the font appears with reversed colors
and a blue background.

T P B

Area cursor

When drawing an area, the display cursor is
moved to the drawing area. Use the [SCREEN] key
to change the cursor selection.

[T] "Remote Control Console" (Page 1-4)

Example of a rectangle Example of a line

ArtisarGMéedifrizgiogy Group - Quality Instrumentation

Using the [ENTER] Key

Pressing the key straight down

» For selecting a menu item
» For confirming a setting

Tilting the key up, down, right, or left

The key moves up, down, right, and left. This is
used to perform the following operations:

* Moving to another item

» Entering a value, such tolerance

f Moves upward [A] key

‘ Moves downward [V] key

Moves to Moves to
the left the right
[<] key [>] key

Tilting the [ENTER] key up or down is described as using the
[A] or [V] key in this manual.

Tilting the [ENTER] key right or left is described as using the
[<] or [>] key.

suonesedQ olseg pue MaIAIBAO
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Basic Operations for Settings

Selecting an Item Selecting from a Pull-down Menu
Use the following operations on the remote control When selecting an item in a pull-down menu, use
console to select items or enter settings. the following operations on the remote control

console.

Using the operations described below to select an item and

confirm the setting is described by the phrase "Select (item 1 Place the cursor on the item with the pull-
name)" in this manual. down menu by using the [A], [V], [<] or [>]
key.

1 Place the cursor on the item you want to set
by using the [A], [V], [<] or [>] key.

2 Press the [ENTER] key.

Py 00 B . .
fogram Environ setng = The items that can be entered are displayed in the pull-
OUTsettir|
down mer
( Av4 In this example, "Average" is selected in "OUT settings".
( 7 Program00 Environ setting | | MEMORY CARD Setling
Master reg
( ~ HEADssetting | | [outt:outt
3 > B o=
The cursor moves ( e [ Profie ]| [ootsouts Average
d i OUTsetting ~ 0UT4:0UT4 rr——
own every time you ~ Master reg | | [OUTS:OUTS mode|
press the [V] key. < ouTe:0UTe Offsot
OUT7:0UT7 Min display unit
OUT8:0UT8 Scaling
HeLe | ~ Tol upper limit
ol lower imit
7
2 Press the [ENTER] key. -
. . HELP
If there are more detailed selections under the selected ‘ ‘

item, the cursor moves to the next layer of items in the

hierarchy. Another window may open. Pull-down menu

3 Press the [A] or [V] key to move the cursor
to the selection that you want to enter, and
press the [ENTER] key.

The selection is fixed.

3 Repeat the operations until the cursor is
placed on the item that you want to set. To cancel the selection, press the [ESCAPE] key before

pressing the [ENTER] key. This cancels the previous

4 selection operation.
Press the [ENTER] key.

The item may appear slightly different when
selected depending on what type it is.

+ Selecting from a pull-down menu

+ Entering a value

» Entering a character

+ Drawing an area

To cancel the selection, pressing the [ESCAPE] key
cancels the previous selection operation.
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Basic Operations for Settings

Entering a Value

When entering values for parameters, use the
following operations on the remote control console.

1 Place the cursor on the item for which to enter
a value by using the [2], [V], [<] or [>] key.

2 Press the [ENTER] key.
The item switches to value input and the cursor moves
to the value.
In this example, "Tol upper limit" is selected in "OUT
settings".

[Pogams | Eennd  [ewomons) Setting
HEADsetting | ([outrouri |

[ourzon | |[eormm ouT |

Profile ‘ OUT3:0UT3 moce] [Haan |
Average 1 v ] times

q

<~ OUT40UT4 Measure alarm 0] times
Master reg | | LQUTS:OUTS mode] | Normal v
< OUT6:0UT6 Offset 0,000 mm
o5 corr oUT7:0UT7 Win display unt__| 0.001mm -
OUTEOUTS Scaing
~ Tol upper imit m
OUTsetting Tol lower limit m

q

Common

HELP [

Copy OUT settings

Value input item

3 Use the [A], [V], [], or [>] key to set the
value.

The cursor moves left or right when you press the [<]] or
[>] key.
The [A] and [V] keys change the values.

.Helerence F:

Press the [ZERO] key to set the value to 0.

4 Press the [ENTER] key after changing the
value.
The specified value is fixed.

.Relerence r:

To cancel the changes to the entered value, press the
[ESCAPE] key before pressing the [ENTER] key in Step 3
above.

ArtisarGMéedifrizgiogy Group - Quality Instrumentation

Entering Characters

Characters can be entered for items such as the
names of measurement targets. This section
describes an example for saving a name in a
program No.

1 Move the cursor to the program button on
the upper left corner of the setting window.
The current program name is displayed.

suonesedQ olseg pue MaIAIBAO

r Program button

MemoryCard N
Setting

HEADsetting || [Tiggor sotings ___|

~ Head A
‘ Profile Head B

Master reg

i

OUTsetting

Common

HELP |

2 Press the [ENTER] key.
The "PROG_NUM_CHANGE" menu is displayed.

r Program name setting button

PROG_NUM_CHANGE
PROGE:

[PROGO1:Programot ] [PROGOS:Progiamog |
[PROGO2:Progiamo2 ] [PROG10Progiami0 |
[PROG03Program0s ] [PROG1:Programt1 ]
[PROGO4:Programos ] [PROG12:Program12 ]
[PROGOS:Programos ] [PROG13Progiamta |
[PROGOE:Progriamos ] [PROG14Progiami |
[PRoGO7Programor ] [PROG15:Programs ]
[PRoG00:Programo [*] 0[PROGOO-Progiamo0 [ ¥] [Copy Program setings
HELP | |

3 Select the program No. for which you want
to register a name, and press the [ENTER]
key.
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Basic Operations for Settings

4 Place the cursor on the "Program name
setting" button and press the [ENTER] key.
The Program window is displayed and the cursor moves
to the program name.

[ozene] \

AZ  |HRAGANA| KATAKANA|

Drawing an Area with the Cursor

When setting measurement mode or correction,
you need to draw an area.

This section describes the common setting
procedure for drawing a rectangle in the "Height
measurement area" set in the "Step" measurement

A @} by specifying the coordinates with the cursor.
iZﬁZ?L?Z&H;T} [ "step' (Page 5-85)

Vel s|eela | TCD = 1=11]

of1[2[s[4[5[e]7]s]o 7] "Height measurement area" (Page 5-71)
wlelclolEFla[H I [JTkL]n]

wlolplalals[Tluv]wp]v]z]

a o el alel (oo [ [i[x]1]n]

o “;;\‘j‘;?‘fl} 1 When creating a new setting, the default
pNEBOBEEHE

rectangle area appears on the screen.

oK | Cancel

OUTsetiings - OUT4 - Measurement mode

As an example, change the name to "TEST1" and 20000mm Xt sooumman] |

save the changes. 2 toaommian)
Select "«" or "=" on the right side of the character

input screen and press the [ENTER] key to move [os0omm

) " oo ot
the input position.

5 Enter "TEST1" one character at a time.
Use the [A], [V], [<], or [>] keys as mentioned below.
Changing the position of character input

Height
EFFEFE_mn

(1) Drawing window
(2) Profile selection button
(3) Drawing button

Deleting characters

After moving the position for character input, select

"«"or "=" on the right side of the character input

screen. Then, select "'DEL" (deletes the selected 2
character) or 'BS" (deletes the character before the
selected character) and press the [ENTER] key.

The [ZERO] key has the same function as the "BS".

Use the [A] and [V] keys to select the
"Profile selection" button and press the
[ENTER] key.

The pull-down menu appears.

Head A

Selecting the character type
On the top of the screen, select the "A-Z",
"HIRAGANA", or "KATAKANA" tabs.

Selecting characters

Place the cursor on the character that you want to
enter and press the [ENTER] key. To enter a space,
select "SPACE" on the right side of the character
input screen and press the [ENTER] key.

To end the input, select "OK" and press the
[ENTER] key.

The name of the program No. becomes "TEST1".

PROGO0: | TEST! Program name setting

This item cannot be selected if only one head is used.

Use the [2] and [V] keys to select the profile for
the area being drawn and press the [ENTER] key.
The setting is confirmed.

Use the [A] and [V] keys to select the
"Drawing" button and press the [ENTER] key.

The rectangle area is selected and the cursor is
displayed at point A.
A

=
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Basic Operations for Settings

5 Use the [2], [V], [<], and [>] keys to move
the cursor, and then set the position for
point A.

6 Press the [SCREEN] key.
The cursor position moves to point B.

0,

7 Use the [2], [V], [<], and [>] keys to move the
cursor, and then set the position for point B.

8 Press the [SCREEN] key.
Four cursors appear and the entire area is selected.

3
&

9 Use the [A], [V}, [<], and [>] keys to move the
entire area, and then set the position for the area.
Press the [SCREEN] key and repeat steps 3 to 5.

1 OTo complete drawing, press the [ENTER] key.
The area cursors disappear and the cursor returns to
the "Drawing" button.

1 1 Press the [ESCAPE] key to complete the
drawing.
The drawing window closes.

ArtisarGiéetitizaiogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Www.artisamgr.com

Drawing an Area by Entering
Values

When setting measurement mode or correction,
you need to draw an area.

This section describes the common setting
procedure for drawing a rectangle in the "Height
measurement area" set in the "Step" measurement
by specifying the coordinates by entering values.
[ 'step" (Page 5-85)

Q7 "Height measurement area" (Page 5-71)

1 When creating a new setting, the default
rectangle area appears on the screen.

(1)
@
®)
(4)

OUTsetlings - OUT4 - Measurement mode

(6)

Z:(10.000mmidiv]
so000mm (7)

Hoight
FEEFFE__mm.

30.000mm

Z0.000mm 20.000mm

(1) Drawing window

(2) Profile selection button
(3) Drawing button

(4) Point A, X

(5) Point A, Y

(6) Point B, X

(7) Point B, Y

2 Use the [A] and [V] keys to select the
"Profile selection" button and press the
[ENTER] key.

The pull-down menu appears.

Head A

> Note |

This item cannot be selected if only one head is
used.

suonesedQ olseg pue MaIAIBAO



Basic Operations for Settings

3 Use the [A] and [V] keys to select the profile
for the area being drawn and press the
[ENTER] key.

The setting is confirmed.

4 Use the [A] and [V] keys to move the cursor
to "Point A, X".
The cursor appears at point A.

A

[

5 Press the [ENTER] key.

The X coordinate for point A can be entered as a
value.

(e o

6 Enter the value by using the [2], [V], [<],
and [>] keys and press the [ENTER] key.
The X coordinate for point A is confirmed.

']
7 Set "Point A, Z".

Set the parameter by using the operations in
steps 4 and 5.

8 Set the coordinates for point B.

Set the parameters by using the operations in
steps 4to 7.

9 Press the [ESCAPE] key to complete the
drawing.

The drawing window closes.

A{ti&@n Technology Group - Quality Instrumentation
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Returning the LJ-G Series to the Factory Default Settings

Returning the LJ-G Series to the Factory Default
Settings

You can initialize all of the parameters and return
them to the factory default settings.

Do not turn off the power to the controller while executing
initialization.

1 While pressing the [ZERO] key, turn on the
power.

The window prompting you to confirm the initialization
appears.

/KEYENCE
LJ-G5000 Series

High Accuracy 2D Profiling Laser Displacement Sensor

suonesedQ olseg pue MaIAIBAO

Initialize

Initalize all setting. Proceed?

KEYENCE. Al

2 Select "Yes" and press the [ENTER] key.
Initialization is executed and the controller restarts.

.Relerence r:

The interface language of the environment settings is
not initialized.
[ "Environment Settings" (Page 6-1)
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Returning the LJ-G Series to the Factory Default Settings

MEMO
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Chapter

This chapter describes the functions of the screens
that are displayed during measurement and how to
Operations and Functions during operate them.

Measurement
Measurement SCreen ...........cccoevveeiiiieieiieiiiieeene

Description of the Measurement Screen ...
Operating the Measurement Screen
Value Display Screen
Profile Display Screen ...........ccccoeviieiiiiiiiine,
Saving the Image of the Measurement Screen ...... 3-8
Display Setting Menu ...........ccooviiiiiiiiiiii 3-9
Viewing the Display Setting Menu..............cc.c.c...... 3-9
Operations and Functions of the Display Setting Menu..3-9
Hold Function
Trigger Function .

Juewalnseapy Buunp suonound pue suoneiedo

Auto-zero
Switching Program NOS...........ccocooiiiiiiii, 3-17
KEYIOCK. ...ttt 3-18
Storage

Data Storage

Profile Storage ........coocevvviiiii 3-21
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Measurement Screen

Measurement Screen

Description of the Measurement Screen

1 18 19 20 8 21 222 3 15

| OUT1 | ' GO MemoryCard
Programo0 10.000 || =21 Measure
ZERO. | § Storage
10 30.000mm [A] : : 18] ommidiv]
: ' ' : omm/div T— 4
"""" oo || Joutr_co 17
: : : : OUT2 GO
N A oUT3 GO
OuUT4 GO
7 —16
1 1 OUT5 GO
,,,,,,,,,,,,,,,,, e OUT6 GO
\ 3 3 oUT7 GO
: : ouUT8 GO
"""""""""""""""""""""" LL OUT
13
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, : 5
Cursor :—10.000mm Trg interval
Cursor B : 10.000mm 10ms
1| -30.000mm Cursor A-B:  20.000mm " — 6
| .l Measure time
-20.000mm 20.000mm 30ms
]
9 14 12
Item Description

Displays the name of the selected program No.

1. Program name
9 Q7 "Naming a program No." (Page 4-3)

displa
play I:D "Change Program No. screen" (Page 4-2)
Displays the scale of the grid along the X and Z axes. This can be zoomed in or out.
2. Grid scale [0 "Zoom" (Page 3-10)

[J 'Display setting range and initial value" (Page 3-12)

3. Equipment Memorycard: Displayed when the memory card can be used. (Page 7-1)
information LOCK: Displayed when the keyboard is set to keylock. (Page 3-18)
display Storage: Displayed when using the storage function. (Page 3-19)

Displays the evaluation output for the total evaluation.

4. Total evaluation display [TJ For more information on the display contents, see "Total evaluation' in 'Status Table' (Page 11-8).

Displays the positions of the measurement cursors. Displays the individual positions of
5. Measurement cursors A and B, as well as the distance between the two. This information is displayed
cursor information When cursor display is turned on.
I:D "Measurement cursor" (Page 3-11)

6. Processing time Displays the trigger interval and measurement time.
display [ *Trigger Interval and Measurement Time" (Page 10-21)

Displays the measurement area for the OUT number that is selected in active OUT.

7. Measurement area
Q7 "Measurement area'(Page 5-50)
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Measurement Screen

ltem Description
8. Active OUT
No. display

Displays the status for the OUT number that is selected by the active OUT selection cursor.

9. Xdisplay range Displays the positions of the left and right edges of the X axis on the profile display screen.

10. Z display range Displays the positions of the upper and lower edges of the Z axis on the profile display screen.

11. Measurement . . . .
Displays the measurement result for the OUT number that is selected in active OUT.
result mark

12. X display range

bar
Displays the current display range and position with a blue bar.
13. Z display range

bar

Displays the value that you want to read on the waveform. The vertical cursor or horizontal

14. Measurement
cursor can be used.

Juewalnseapy Buunp suonound pue suoneiedo

cursor [ 'Display Setting Menu" (Page 3-9)
15. Profile name Displays the name of the currently displayed profile.
16. All OUT evaluation Displays the evaluation output for OUT1 to OUTS.
display [ 'Tolerance" (Page 5-109)
17. Active OUT Select the OUT number displayed in the active OUT No. display.

selection cursor [Q7 "switching the active OUT No." (Page 3-4)

Displayed when the timing input for the OUT number that is selected in active OUT is
turned on.

[0 "Hold Function’ (Page 3-14)
Q7 'Comparative Measurement Mode" (Page 5-103)

18. Timing display

Displays the name of the OUT number that is selected in active OUT.

[TJ *OUT Name" (Page 5-66)

Displayed when the auto-zero for the OUT number that is selected in active OUT is turned on.
[0 "Auto-zero" (Page 3-15)

Displays the measurement result for the OUT number that is selected in active OUT.
Value display: Displays the measurement result.

19. OUT name display

20. Auto-zero display

FFFFFF: Overrange on the plus side.The measurement result is larger than the
display range.
-FFFFFF: « Overrange on the minus side. The measurement result is smaller than the
21. Measurement display range.

« Measurement alarm. Displayed when an error occurs and the
measurement value cannot be calculated.
—————— : Evaluation standby. Displayed when the measurement value cannot be
determined before measurement or internally during measurement.

display

[0 For information about the display range, see "Minimum Display Unit' (Page 5-106).
Q7 "Troubleshooting" (Page Appendix-9)

22. Evaluation result  Displays the evaluation result of the OUT number that is selected in active OUT.
display [J *Tolerance" (Page 5-109)

Dj For information about the OUT No., see "Overview of OUT Settings" (Page 5-65).
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Measurement Screen

Operating the Measurement Screen

Switching the active OUT No.

Move the active OUT selection cursor with the [A] and [V] keys to select the OUT number displayed in the
active OUT No. display.
An OUT No. cannot be selected when the measurement mode is set to "No measurement".

Active OUT
selection cursor

[A] key

[A] key ﬁ @ [V]key

o]

Active OUT
selection cursor

[V]key [A] key
[ A key ﬁ [V1key

Measure

Ol

Active OUT
selection cursor

| Measure Remote control console
OK

- Active OUT
selection cursor
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Measurement Screen

Switching the measurement screen

The information displayed on the measurement screen differs depending on how many heads are being
used, whether calculation is being used, and the number of set outputs.
Switch the screens by using the [SCREEN] key on the remote control console.

[SCREEN] key ——-%)

With one head With two heads

Single profile display

Head B

Remote control console

Juewalnseapy Buunp suonound pue suoneiedo

[SCREEN] key [SCREEN] key [SCREEN] key [SCREEN] key
: A-B ¥ Linking (H)Y :

l [SCREEN] key [SCREEN] key

Multiple value display

With one With 2to 4 With 5t0 8
output . outputs outputs
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Measurement Screen

Select a startup screen

The screen that is displayed after turning on the power can be selected.

1 Select the screen to display upon startup with the [SCREEN] key.

2 Display the setting screen with the [PROG/RUN] switch.

3 Press the [PROG/RUN] switch again to return to the measurement screen.
This saves the screen that is displayed upon startup. The next time that the LJ-G Series is turned on, the screen selected in

Step 1 is displayed.

Value Display Screen

This screen displays the measurement result as a numerical value.
There are two types of screen: the single value display screen and the multiple value display screen (when
2 to 4 outputs or 5 to 8 outputs are set).
The multiple value display screen can be selected when two or more outputs are set.

[ "Outline of the Screen and Operations" (Page 2-1)

Single value display

Multiple value display screen (for 2 to 4 outputs)

[ MemoryCard

A{t&ﬁn Technology Group - Quality Instrumentation ...

Program.00 Program.00 I
g Measure g Measure
OK ou Go OK
HI 10.500
by 10. 000
zero  |[outt_co . 0 0500 [ouTt_co]
oun OUTz GO zEro fmml GUT2 GO
GO TIM ouT3 GO ouT2 a0 ouT3 GO
ouT4 —— ouT4 ——
ouTs —— ™ 12.500 H 13000l oyrs -
1 O OOO ouTe —— ZERO [mm] LO 12.000 ouTe ——
ouT7 —— ouT7 ——
. [mm] [l ourg - ours GO outs —-
ALL OUT ™ HI 200.00 || ALL OUT
ZERO 150 OO [mm*] LO 100.00
HI 10.500
Tginterval | || T Trg interval
Lo 9.500 toms [ E— 1oms
Measure time -1 Measure time
30ms Lo - 30ms
Multiple value display screen (for 5 to 8 outputs)
Program.00 Measure
ouTt Go HI -0.00000 O K
oo TIMZERO, 10.000 [mm)] LO, . -0.00000,
ouT2 GO HI -0.00000 IOUT‘ GO
_....TIM____ ZERO 12.500 [mm) LO,._-0.00000_|| OUT2 GO
ouT3 GO HI  -0.00000 || OUT3 GO
TIM _ ZERO 150.00 [mm2]  LO -0.00000 || OUT4 GO
ouTs GO
ouT4 GO HI -0.00000
M zEmo 45.00 4oy 1o -000m0 | OUT0 €0
ouT7 —-
ouTs GO HI -0.00000
TIM  ZERO 20.000 mm o -ogoooo || OUT° 77
ouTe 1 000 GO HI -0.00000 ALLouT
™ ZERO - [mm] LO  -0.00000
”””” HI Trg interval
[—1 Lo 10ms
****** HI Measure time
-1 10 ——- 30ms
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Measurement Screen

Profile Display Screen

This screen displays the measured waveform (profile).
When using two heads, Head A is displayed before Head B.

When the calculation setting is turned on (A+B, A-B, Wide, Linking (H), Linking (V), the corresponding kS
profile screen is displayed. The profile display uses a refresh rate of 5 times per second (depending on the g
settings). S
[}
[1] "Calculations* (Page 5-99) B
[}
Calculation: A+B Calculation: A-B g
Q
Pogamoo 10,000 - Measure Pogamoo  *™ 10,000 o 2] [ Measure g
oo Hammsl | OK oo dagmell T OK a
oUT2 GO Utz GO >
\ outs o ous G0 @
/ outs Go outs Go =
ouT5 GO ouTs GO [©)
ouTs GO ouTe GO D
ouT7 GO ouT7 GO @«
outs Go outs Go <
ALour Aour g
p— — e
10ms 10ms. -
-60.000mr Measure time 60.000mr Measure time
~20.000mm 20.000mm 2oms. ~20.000mm 20.000mm 30me

Calculation: Wide Calculation: Linking (H)

o oo

ount = )

Program.00 10.000 Measure Program.00 10.000 Measure
M_zeno o) S M _zero =
w00 X0 1000mman) w00 X 10.00mman) X1 1000bmmia)
21 10.00pmmia] 21 100ommia] 21 1o0opmmin]
Calaaaton Hend A Neadd

Ut 6o Ut G0

OUTz GO [\ Utz GO

outs Go outs Go

outs Go outs Go

'\ outs Go I ouTs Go

outs Go ous Go

out7 Go out7 co

outs Go outs Go

ALLOUT ALLOUT

Trg interval Trginterval

1oms 1oms

~30.000m Measure time ~30.000m Measure time

~40.000mm 30.000mm 30ms -20.000mm 20.000mm -20.000mm 20.000mm 3oms

Calculation: Linking (V)

ourt )
Program.00 10.000 (., Measure
m_zero Soan
30.000mr / X{_5.000mmidiv] OK
Z1 znooommian)
Nead A
Ut o
ouTz GO
outs Go
outs Go
s0000m outs o
oute 6o
S0000m X0 5000mmia]
Z:[ 20.000mm/div] our7 6o
Head B ouTs GO
ALLOUT
Trg interval
Toms
~30.000m: Measure time
~20.000mm 20.000mm oms.
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Measurement Screen

Saving the Image of the Measurement Screen

The image of the measurement screen can be saved in a memory card (image capture). The saved file
can be opened or saved on a computer that has a memory card slot.
Dj "Saving to / Reading from a Memory Card" (Page 7-1)

* Measurements cannot be taken while data is being saved to a memory card. The measurement value immediately
before is held.
[ 'status Table" (Page 11-8)
The image cannot be saved when no memory card is inserted, or there is not enough free space. No error message
appears at that time.
The file name or the save folder is specified automatically.
Dj 'File Format" (Page 7-4)
The image cannot be saved with operations other than those done on the console.
Screens other than the measurement screen (the Setting screen or the Display menu screen) cannot be saved.
I:[] "Outline of the Screen and Operations" (Page 2-1)
The whole measurement screen is saved.

Image saving procedure

1 Insert the memory card into the memory card slot.
17 "Inserting a Memory Card" (Page 7-3)

2 Display the measurement screen to be saved.
[J "Operating the Measurement Screen" (Page 3-4)

3 While pressing the [ENTER] key, press the [SCREEN] key.

The image is saved. The message window is displayed while saving the image.
[J "Remote Control Console" (Page 1-4)

MemroyCard
Saving file

4 When the saving is completed, the message window disappears, and the unit returns to the
measurement screen.
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Display Setting Menu

Display Setting Menu
(Zooming in/out, moving the screen, or measuring with a
cursor)

Viewing the Display Setting Menu Operations and Functions of the
Display Setting Menu

The display setting menu provides several
functions, including zooming in or out on the profile

and selecting points of measurement with the %
cursor. S
[MemoryCard
Program.00 outt 10.000 [::] Measure | | | | | | | | | | 8
TIM__ZERO torag
ooomn T e OK m @ G @ 6 © @ @ (© @0 2
Z:[ 10.000mmydiv] m
= remes (1) Zoom button (Page 3-10) §
ouT2 GO This button zooms in or out on the displayed 5
OuT3 GO . >
ouT4 GO proflle. @
ouTs Go e
ouTe GO (2) Range movement button (Page 3-10) =
/ \ ouT7 GO This button moves the displayed profile inany @
ouTs GO . . =
ALLOUT direction. 5
) (3) Automatic adjustment button 2
Gursofa —taamomm || | T9 1 Select this button and press the [ENTER] key &
a0000mm Cursof A8 20000mm || |, o . I . 3
e to show the displayed profile with maximum ]
-20.000mm 20.000mm mag n |f| Cat| on ) —
4) Initial value button
[MENU] key ( R
IMENUT key [ESCAPE] key Select this button and press the [ENTER] key
to return the displayed profile to the initial
values.

LomsmEEEZE P-000 o Measure (5) Measurement vertical cursor button

Storag
oo T 21 10 0ot OK (Page 3-11)
e (N T This button displays the measurement vertical
oUT2 GO cursor on the profile display screen.
OuUT3 GO
/-\ ouTs Go (6) Measurement horizontal cursor button
OuTs GO
ouTe G0 (Page 3-11)
/ \ ouT7 GO This button displays the measurement
ouT8 GO . . .
ALL OUT horizontal cursor on the profile display screen.
(7) Hide measurement cursor button (Page 3-11)
Gursota :—tgoomm || | TOenel Hide the measurement cursor during display.
-30.000mm Cursor A-B:  20.000mm
—— —— e e (8) Master profile display button
Select this button and press the [ENTER] key
to display the registered master profile in red
« The screen stops refreshing while the display setting on top of the displayed profile.
menu is displayed. Measurements still continue (9) Profile storage screen display button (Page 3-23)
internally. This button displays the profile storage
« Part of the display setting menu is displayed on the value screen.
display screen. (10) Storage start/stop button
« Measurement stops when shifting from the profile (Page 3-20, Page 3-21)
storage screen to the display setting menu. This button starts or stops data storage or
« The communication mode can be changed while profile storage.

displaying the display setting menu. The display
setting menu closes after restoring.

« The options "Move to profile screen" and "Start/stop
profile storage" are grayed out and cannot be selected
unless they are selected under profile storage in the
storage settings.
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Display Setting Menu

Zoom

Use the following steps to zoom in or out on the
displayed profile.

For more information about the setting range or
initial values of the grid scale, see "Display setting
range and initial value".

[1] 'Display setting range and initial value' (Page 3-12)

1 Select the zoom icon in the display

operation menu and press the [ENTER] key.

The zoom menu opens. An icon appears on the profile
screen and enables operations.

Press the [ESCAPE] key during operations to return to
the display setting menu.

ﬂﬂﬂmﬂﬂﬂﬂﬂ@ .000 oy Measure
:ommm H H SX{ 5.000mm/div] OK
: : : :  Z{ 10.000mmidiv]
Head A
OUTT_GO
ouT2 GO
ouTs GO
ouT4 GO
ouTs GO
ouTe GO
ouT7 GO
ouTs GO
ALLOUT
Trg interval
: 10ms
S0.000med Measure time
20000mm 20.000mm 30ms

2 Set the center of the area where you want to
zoom in or out with the [A], [V], [<], and [>]
keys.

The display zooms in or out around the icon.

3 Press the [ENTER] key.

The shape of the icon changes.

RS0 Mo/ P-000 Measure
Jommm H X[ 5.000mm/div] OK
i i i i  Z{ 10.000mm/div]

Head A
R S A ouTt_GO
OouT2 GO
ouT3 GO
ouT4 GO
ouTs GO
ouTe GO
ouT7 GO
ouTs GO
ALLOUT
Trg interval
: 10ms
30.000mep Measure time
~20.000mm 20.000mm 30ms

4 Zoom in or out with the [A], [V], [<], and [>]
keys.
/\: Zoom in, Z direction
V: Zoom out, Z direction
<{: Zoom in, X direction
[>: Zoom out, X direction
The grid scale, display range, and display range bar
differ depending on the operations.

« When the screen is divided to display two profiles, the
zoom in the Z direction only affects the profile where
the icon is displayed.

The zoom in the X direction affects both profiles in the
same manner.

5 Press the [ESCAPE] key to return the icon
to the state in Step 1.
The location for the zoom center can be reset.

6 Press the [ESCAPE] key to return to the
display setting menu.

Range movement

Range movement moves the display while in the

maximum display range.

[ For information about the maximum display range, see
"Display setting range and initial value" (Page 3-12).

1 Select the range movement icon in the
display operation menu and press the
[ENTER] key.

The range movement menu opens.

An icon appears on the profile screen and enables
operations.

Press the [ESCAPE] key during operations to return to
the display operation menu.

W@ﬂﬂﬂlﬂﬂﬂ%ﬂ 000 i, Measure
000 : : [t sotommi) OK
: i " i 2 10.000mmiv]

Head A
SRS S S R S S o OuT1_GO
OUT2 GO
OuUT3 GO
OUT4 GO
ouTs GO
0ouTé GO
OuT7 GO
ouTe GO
ALLOUT
,,,,,,, Trg interval
i : i ; i : i 1oms.
-30.000mrm H H w . H : Measure time
-20.000mm 20.000mm 30ms
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Display Setting Menu

2 Move the display range with the [A], [V], [<],
and [>] keys.
/\: Move along the Z-axis in the positive (+) direction
V' Move along the Z-axis in the negative (-) direction
<J: Move along the X-axis in the positive (+) direction
[>: Move along the X-axis in the negative (-) direction

3 Press the [ESCAPE] key to return to the
display setting menu.

Measurement cursor

This section explains how to display or hide the
measurement cursor. The operations are the same
for the vertical or horizontal measurement cursors.
The measurement cursor can be used to easily
measure the width and height of a profile.

1 Select the vertical or horizontal measurement
cursor in the display operation menu and
press the [ENTER] key.

The display switches to either vertical or horizontal
measurement cursor display.

2 The measurement cursor appears on the
profile screen and enables operations.
Press the [ESCAPE] key during operations to return to
the display operation menu.

The value for cursor A or A-B changes at the bottom
right corner of the screen.

.Relerence r:

The screen uses zoom or range movement display
when the measurement cursor is not displayed.

Cursor A Cursor B
o TMemoncad] "
C g . easure
R = )R] P-000 4w =
300000 AT xi| 5.0Bmmidiv) OK
| 10.0tpmmdiv]
Head A
oUT1_GO
oUT2 GO
ouT3 GO
ouT4 GO
ouTs GO
ouTe GO
ouT7 GO
ouTs GO
ALLOUT
cursor A :—1¢f000mm Trg interval
CursorB_: 1d000mm 10ms
-30.000m; Cursor A-8:  24000mm
Measure time
20.000mi| 20.000mm 30ms

Selection cursor
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Cursor A Selection cursor
| o "

RO B mEEE) P-000 i, || Measure
30.000mm X[ 5.000mm/div]
Z:{ 10.000mm/div]
Head A

OUT1_GO

OuT2 GO

OuT4 GO

ouTs Go

ouTe GO

ouT7 GO

ouT8 GO

ALL OUT

Cursor A :—10.000mm Trg interval

CursorB : 10.000mm 1oms
-30.000mm Cursor A-B:  20.000mm

al Measure time

~20.000mm 20.000mm 30ms

Cursor B

3 Select the measurement cursor to move
with the [SCREEN] key.

Every time the [SCREEN] key is pressed, the
selection cursor toggles between cursor A, cursor
B, and both cursors A and B.

4 Move the selected measurement cursor with
the [A], [V], []], and [>] keys.

[<Jor[>]: Moves the vertical measurement
cursor.

[A]or [V]:  Moves the horizontal measurement
cursor.

Repeat Steps 3 and 4.

6 After determining the position of the
measurement cursor, press the [ESCAPE] key.

Hiding the measurement cursor

1 Move the selection to "Hide cursor” in the
"Display" menu.

2 Press the [ENTER] key.
The displayed cursor disappears.
The cursor disappears from view, but the position is
memorized.

To display the cursor again, use the [<]] or [>] keys to select
vertical or horizontal measurement cursor display.
Press the [ENTER] key to display the previously set cursor.
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Display Setting Menu

Display setting range and initial value

The display conditions (zoom, display range) for the profile display screen differ depending on the model
of the head and the type of profile display screen.

[ *Grid scale" (Page 3-2)

[0 "X display range" (Page 3-3)

[ 'z display range" (Page 3-3)

[ "Profile Display Screen" (Page 3-7)

] *Zoom" (Page 3-10)

I:[] "Range movement" (Page 3-10)

LJ-G015/LJG-015K

) Grid scale [mm/div] Display range [mm]
Profile display screen Axis
Setting range Initial value ~ Max. display range Initial value
X-axis 0.050 to 2.000 1.000 +8.000 +4.000
Single display -
Z-axis 0.050 to 2.000 1.000 +6.000 +3.000
No calculation (2 head display) X-axis 0.050 to 2.000 1.000 +8.000 +4.000
Calculation (Junction (Vertical)) 7-axis 0.100 to 4.000 2.000 +6.000 +3.000
X-axis 0.050 to 2.000 1.000 +8.000 +4.000
Calculation (A+B, A-B
alculation (A+ ) Z-axis 0.050 to 2.000 2.000 +6.000 +6.000
X-axis 0.050 to 2.000 2.000 +8.000 +8.000
Calculation (Wide)
Z-axis 0.050 to 2.000 1.000 +6.000 +3.000
Calculation (Junction X-axis 0.100 to 4.000 2.000 +8.000 +4.000
(Horizontal)) Z-axis 0.050 to 2.000 1.000 +6.000 +3.000

Detailed information about the grid scale range
+ 0.050 to 2.000 : 0.050/0.100/0.200/0.500/1.000/2.000
+ 0.100 to 4.000 : 0.100/0.200/0.400/1.000/2.000/4.000

LJ-G030
) Grid scale [mm/div] Display range [mm]
Profile display screen Axis - — - —
Setting range Initial value  Max. display range Initial value
X-axis 0.500 to 10.000 3.300 +40.000 +13.200
Single display -
Z-axis 0.500 to 10.000 5.000 +30.000 +15.000
No calculation (2 head display) X-axis 0.500 to 10.000 3.300 +40.000 +13.200
Calculation (Junction (Vertical)) Z-axis 1.000 to 20.000 10.000 +30.000 +15.000
X-axis 0.500 to 10.000 3.300 +40.000 +13.200
Calculation (A+B, A-B) -
Z-axis 0.500 to 10.000 10.000 +30.000 +30.000
) . X-axis 0.500 to 10.000 5.000 +40.000 +20.000
Calculation (Wide) -
Z-axis 0.500 to 10.000 5.000 +30.000 +15.000
Calculation (Junction X-axis 1.000 to 20.000 6.600 +40.000 +13.200
(Horizontal)) Z-axis 0.500 to 10.000 5.000 +30.000 +15.000

Detailed information about the grid scale range
+ 0.500 to 10.000 : 0.500/1.000/2.000/3.300/5.000/10.000
+ 1.000 to 20.000 : 1.000/2.000/4.000/6.600/10.000/20.000
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Display Setting Menu

LJ-G080
o ) Grid scale [mm/div] Display range [mm]
Profile display screen Axis

Setting range Initial value ~ Max. display range Initial value o
°
X-axis 1.000 to 20.000 5.000 +80.000 +20.000 o
Single display . =4
Z-axis 1.000 to 20.000 10.000 +60.000 +30.000 S
No calculation (2 head display) X-axis 1.000 to 20.000 5.000 +80.000 +20.000 §
Calculation (Linking (V))  Z-axis 2.000 to 40.000 20.000 +60.000 +30.000 z
c
) X-axis 1.000 to 20.000 5.000 +80.000 +20.000 3
Calculation (A+B, A-B) - 53
Z-axis 1.000 to 20.000 20.000 +60.000 +60.000 2
) . X-axis 1.000 to 20.000 10.000 +80.000 +40.000 g
Calculation (Wide) - =
Z-axis 1.000 to 20.000 10.000 +60.000 +30.000 @
) o X-axis 2.000 to 40.000 10.000 +80.000 +20.000 §
Calculation (Linking (H)) - 2
Z-axis 1.000 to 20.000 10.000 +60.000 +30.000 %
3
Detailed information about the grid scale range ]

+ 1.000 to 20.000 : 1.000/2.000/5.000/10.000/20.000
+ 2.000 to 40.000 : 2.000/4.000/10.000/20.000/40.000

LJ-G200
o . Grid scale [mm/div] Display range [mm]
Profile display screen Axis - — - —
Setting range Initial value ~ Max. display range Initial value
X-axis 2.000 to 50.000 10.000 +200.000 + 40.000
Single display -
Z-axis 2.000 to 50.000 20.000 +150.000 + 60.000
No calculation (2 head X-axis 2.000to 50.000 10.000 +200.000 + 40.000
display) -
Calculation (L\'nking (v)) Z-axis 4.000 to 100.000 40.000 +150.000 + 60.000
. X-axis 2.000 to 50.000 10.000 +200.000 + 40.000
Calculation (A+B, A-B) -
Z-axis 2.000 to 50.000 50.000 +150.000 +150.000
) . X-axis 2.000 to 50.000 20.000 +200.000 + 80.000
Calculation (Wide) -
Z-axis 2.000 to 50.000 20.000 +150.000 + 60.000
X-axis 4.000 to 100.000 20.000 +200.000 + 40.000
Calculation (Linking (H)) -
Z-axis 2.000 to 50.000 20.000 +150.000 + 60.000

Detailed information about the grid scale range
+ 2.000t050.000 : 2.000/5.000/10.000/20.000/50.000
« 4.000 to 100.000 : 4.000/10.000/20.000/40.000/100.000
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Hold Function
(Holding the measurement value)

This function displays the measurement value
while retaining it.

Maximum value and minimum value can also be
measured by using the hold function in
combination with the measurement mode. The
type of measured value that is retained with the
holding function varies depending on the
measurement mode.

Q] "Comparative Measurement Mode" (Page 5-103)

I:ﬂ "Overview of Continuous Trigger" (Page 10-2)

Use the following methods to hold the measurement
value.

» Remote control console ([HOLD] key)

» External input terminal

+ RS-232C interface

Remote control console

When the trigger mode is set to continuous trigger,
the [TRG/HOLD] key becomes the [HOLD] key and
has the same function as the timing signal. This
holds the measurement value for the OUT No. that
is selected for the active OUT display in the profile
display screen or the value display screen.

1 Press the [HOLD] key of the remote control
console in the measurement screen.

2 The measurement value is held and [TIM] is
displayed.
The held value varies depending on the measurement
mode.

Press the [ESCAPE] key to reset the measurement
value.

3 Press the [HOLD] key again to hide [TIM].
The displayed value varies depending on the
measurement mode.

External input terminal

The value can be held by shorting between the
timing input terminal and COM terminal in the input
terminal block or expansion connector.

I:ﬂ "TIMING Terminal" (Page 5-112)

@] "Measurement control input/output* (Page 8-6)

RS-232C interface

The value can be held by sending a command
from an external device through the RS-232C
interface.

[0 "Timing ON/OFF" (Page 9-12)
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Trigger Function

(Performing measurement
with set timing)

This function starts sampling by entering a trigger
signal and displays or outputs the result.

When using the trigger function, set the trigger
mode to external trigger.

[ Trigger Mode" (Page 5-12)

] "Remote Trigger* (Page 10-10)

Use the following methods to operate the function.
* Remote control console ([TRG] key)

« External input terminal

* RS-232C interface

Remote control console

When the trigger mode is set to external trigger,
the [TRG/HOLD] key becomes the [TRG] key. It
has the same function as the trigger input terminal.
Press the [TRG] key to perform sampling once and
display the measurement result.

External input terminal

The external trigger can be input by shorting
between the trigger and COM terminal in the input
terminal block or expansion connector.

] "Measurement control input/output' (Page 8-6)

RS-232C interface

The external trigger can be input by sending a
command from an external device through the RS-
232C interface.

] "Remote trigger input’ (Page 9-12)



Auto-zero

Auto-zero

(Performing instantaneous zero point positioning)

The auto-zero function is used to perform zero point
positioning as a reference point after the target
position has changed.

Operate the [ZERO] key to instantly reset the
current displayed value to "0". By considering this
zero position as a reference, the increases and
decreases are displayed as positive and negative
values.

Displayed value

Execute ZERO

(when "------ " is displayed) or during states when
numbers are not displayed, such as the over-range
state. However, cancellation is possible.

« If the auto-zero function is set frequently, protect the
FLASH memory by setting the save function in the
environment settings to "OFF".

[ 'save'(Page 6-5)
[ "Setting memory" (Page 4)
[ "Memory Structure" (Page 11-10)

< The auto-zero value is stored according to program
No. and OUT No.

« When the measurement mode is set to an option other
than normal, the evaluation standby state ("------ ") is
established after auto-zero is set.

« Auto-zero is set for the setting value (display value)
after measurement mode processing.

« The offset function can be used at the same time to
adjust the master workpiece.

[ "Auto-offset' (Page 3-16)
[ "Offset" (Page 5-105)
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Use the following methods to operate this function.

» Remote control console ([ZERQO] key)
» External input terminal
» RS-232C interface

Remote control console

This sets auto-zero for the measurement value for
the OUT No. that is selected for the active OUT
display in the profile display screen or the value
display screen.

1 Press the [ZERO] key of the remote control
console in the measurement screen.

2 Auto-zero is set and "ZERO" is displayed.

3 Press and hold the [ZERO] key to cancel
auto-zero.

External input terminal

The auto-zero can be set by shorting between the
zero input terminal and COM terminal in the input
terminal block or expansion connector.

Q7 'ZERO Terminal' (Page 5-113)

[0 "Measurement control input/output" (Page 8-6)

« The measurement value becomes zero when the
terminal is turned on.

+ Auto-zero is canceled when the zero input terminal is
turned on for two seconds or more.

RS-232C interface

The auto-zero can be set by sending a command
from an external device through the RS-232C
interface.

[J "Auto-zero ON/OFF" (Page 9-13)
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Auto-offset

Auto-offset
(Performing instantaneous adjustment for a master workpiece)

The auto-offset function is used to set a
measurement value for a master workpiece.

The size of the master workpiece can be set as the
master value (reference value) by setting the size of
the master workpiece as the offset value, and then
using the auto-zero function while measuring the
master workpiece.

[ *Auto-zero* (Page 3-15)

[ Offset" (Page 5-105)

Example
When adjusting the master workpiece to 10.000,
set the offset to 10.000 and perform auto-zero.

Displayed value Execute ZERO

10.000
(Reference
value)
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Switching Program Nos.

Switching Program Nos.
(Changing the measurement conditions)

This section describes how to switch program 2 Press the [ENTER] key.
numbers which changes measurement conditions. A pull-down menu appears.
ED "Program Function" (Page 4-1)

Program switch

Use the following methods to operate this function. z‘ proorm
+ Remote control console ([PROG No.] key) i s
+ External input terminal (P1 to P4) PROGOZ:Programa2

PROGO3:Program03

« RS-232C interface PROGO4 Programo4

PROGOS:Programos

« The method for switching the program Nos. varies z:giz;»:wavamz;
) ) . :Program
depending on the setting for "Program switching" in the PROGOS:Program09
environment settings. PROG10:Program10
1] "Setting the program-switching method" (Page 6-5) PROGiProgramt

PROG12:Program12
If the program Nos. are switched frequently, protect PROG13:Program13

the FLASH memory by setting the save function in the ;:2:::2:::2
environment settings to "OFF".

[ 'Save'(Page 6-5)

[ "Setting memory" (Page 4)

[J "Memory Structure" (Page 11-10)
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3 Use the [A] and [V] keys to select the
program No. and press the [ENTER] key.

The settings switch to the selected program No. and the

RemOte Control conSOIe screen returns to the measurement screen.
Pogamoo ™' 10,000 [ | Measure External input terminal
E xternal input termina
30.000mm Ta] H H H :[ 5.000mmidiv]
i Progamauich OK The program No. can be changed by using P1, P2,
Curnipogan _procooprganto TR P3, and P4 of the expansion connector.
S — | pogum || | outs a0 " -
‘ ‘ ‘ oo [J *Program No. switch input' (Page 8-7)
: : \ : ouTs GO
777777777 e R A ouTé GO
: : 0ouT7 GO .
/ : \ : ouTs co RS-232C interface
ALouT The program No. can be switched by sending a
777777777 bl | g command from an external device through the RS-
ot 1—16000mm ,
ao0mn R0 ] N 232C interface.
20000 20000 aoms [J *Program® (Page 9-13)

ED "Uploading a Program from the Memory Card and
1 Press the [PROG No.] key on the remote Taking Measurements" (Page 7-9)
control console in the measurement screen.

The program switching screen appears in the middle of
the screen.

The program switching screen does not appear when
the program switching is set to terminal instead of
console.
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Keylock

Keylock

This function invalidates key input on the remote
control console to prevent accidental key input
during measurement.

The keylock function can be operated by using
following means:

» Remote control console

» RS-232C interface

Keylock procedure

1 Press the [MENU] key on the measurement
screen to display the display operations
screen.

2 Press and hold the [ZERO] and [TRG] keys
at the same time.

"LOCK" is displayed on the equipment
information display and the LJ-G Series enters
the keylock state.

During keylock, only the keys that cancel the
keylock can be operated.

m "Equipment information display" (Page 3-2)

Canceling keylock

1 During the keylock state, press and hold the
[ZERO] and [TRG] keys at the same time.

"LOCK" disappears from the display and keylock
is cancelled.

RS-232C interface

The keylock function can be set and cancelled by
sending a command from an external device
through the RS-232C interface.

[ "Keylock" (Page 9-13)
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Storage

Storage

(Saving the measurement value or profile to memory)

Data Storage

This function saves the measurement values for all
of the measured OUT Nos. into the internal
memory of the controller.

[ "Data storage" (Page 5-118)

Eﬂ "Memory Structure" (Page 11-10)

[ *LJ-Navigator User's Manual*

(1) (4)

Start/stop saving @
T 2 L)
savetming —— LTI 0 1L

C) |
Save to internal memory %

(1) The save process starts with “Conditions for starting the accumulation®
(2) The measurement values are confirmed with "Save timing".
(3) The measurement results are saved in the internal memory.
(4) The save process stops with “Conditions for stopping the accumulation”.
(5) Measurement values obtained while stopping are not saved.

Save timing

Select one of the following three options for the
timing of the save operation: Refreshing a profile,
TIMING 1, or TIMING 2.

The save timing is set in the data output timing for
common settings.

If TIMING is set, data is saved for each instance in
the TIMING input.

[1] "Data Output Timing" (Page 5-121)

» Refreshing a profile

When performing sampling, data is saved after

each OUT measurement is finished.

* When multiple triggers are turned off with trigger
mode set to continuous trigger or external
trigger, data is saved after each sampling.

« When trigger synchronization is turned off, the
data is saved with the timing for trigger A.

« When multiple triggers are turned on, the data is
saved for the measurements from each of the
multiple triggers.

* TIMING 1 or TIMING 2

The confirmed measurement values are saved with

timing input.

« The values are saved for the timing during
normal mode and hold mode according to the
settings in measurement mode in OUT settings,

» When multiple triggers are turned off with trigger
mode set to continuous trigger or external
trigger, data is saved after each timing input.

ArtisarGMéedifrisgiogy Group - Quality Instrumentation

* When multiple triggers are turned on, the data is
saved for the measurements from each of the
multiple triggers.

"Trigger Mode" (Page 5-12)

"Trigger Synchronization" (Page 5-14)

"Multiple Trigger" (Page 5-15)

88848

"Comparative Measurement Mode" (Page 5-103)

Starting/stopping save process and clearing

Conditions for starting the accumulation
« Starting from the LJ-Navigator setup support
software
[ 'LJ-Navigator User's Manual*
» Operating the "Storage" button in the display
setting menu
[ "Operating the "Storage start/stop" button" (Page 3-20)
« Start command from the RS-232 interface
[ storage’ (Page 9-14)

Conditions for stopping the accumulation
* When the preset amount of data has been
accumulated
» Stopping from the LJ-Navigator setup support
software
[ *LJ-Navigator User's Manual*
Operating the "Storage" button in the display
setting menu
I:D "Operating the "Storage start/stop" button" (Page 3-20)
» Stop command from the RS-232 interface
[ storage’ (Page 9-14)

Conditions for clearing the accumulated data
The following operations clear the accumulated
data while accumulation is stopped.

* Loading data

» Switching from the setting screen (configuring
settings) to the measurement screen (during
measurement)

I:D "Outline of the Screen and Operations" (Page 2-1)
Initializing from the setup support software "LJ-
Navigator"

[ "Ly-Navigator User's Manual'

Initialization command from the RS-232 interface
[ 'Storage" (Page 9-14)

Changing the program No.

17 "switching Program Nos." (Page 3-17)

Turning off the power
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Storage

4 Press the [ESCAPE] key to return to the

Loading data
measurement screen.
The following methods can load data that is saved
in the internal memory of the controller.
+ Loading from LJ-Navigator
[T "Lu-Navigator User's Manual'

* Saving to the memory card 1 The "Display" menu appears.
Save data to the memory card by operating the

m Stopping storage

remote control console or using external input
terminal (S-SAVE). 2 usethe [<] and [>] keys to select the
[ *saving to a Memory Card" (Page 7-5) "Storage start/stop" button and press the
[T "saving Storage Data to the Memory Card from the [ENTER] key.
Input Terminal® (Page 7-9) "Storage" disappears from the equipment
information display and the save process ends.

"Equipment information display" (Page 3-2)
The file is saved in the dedicated binary format. To convert m

the file into the CSV format, use the LJ-Navigator.
[ "LJ-Navigator User's Manual*

» Load command from the RS-232 interface
[ 'Storage" (Page 9-14)

Operating the "Storage start/stop" button

Data storage can be started or stopped with the
"Storage start/stop" button on the display setting
menu.

[ 'Display Setting Menu" (Page 3-9)

m Starting storage

1 Set "Storage" or "Data output timing" for
the common settings.

[ 'Data storage" (Page 5-118)
[1J 'Data Output Timing" (Page 5-121)

2 The "Display" menu appears.
[QJ "Viewing the Display Setting Menu" (Page 3-9)

3 Use the [<] and [>] keys to select the
"Storage start/stop" button and press the
[ENTER] key.

"Storage" is displayed on the equipment
information display and the save process starts
with the save timing.

Q7 "Equipment information display" (Page 3-2)
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Storage

Profile Storage

This function saves the measured profile
waveforms into the internal memory of the
controller.

[ "Profile storage" (Page 5-119)

[ "Memory Structure (Page 11-10)

[ *LJ-Navigator User's Manual*

(1) (4)

Start/stop saving ® ( )
@ G

Save timing 3 w 3 L
® 1

Save to internal memory 47—(:)_(:)_(:)—‘7

(1) The save process starts with “Conditions for starting the accumulation”.

(2) The save timing is generated according to the measurement.
(3) The profile is saved in the internal memory.

(4) The save process stops with ‘Conditions for stopping the accumulation”.
(5) Profiles obtained while stopping are not saved.

Save timing

Select one of the following three options for the
timing of the save operation: Always, NG, or manual.
The save timing is set in storage conditions in
profile storage under the common settings.

[ "Profile storage" (Page 5-119)

+ Always (initial setting)
All of the profiles are saved every time they are
refreshed.

* NG
The refreshed profiles are saved when the
evaluation judgment is NG.
1] "Total evaluation display" (Page 3-2)

* Manual
Operate the remote control console to save a
specified profile.

When A+B, A-B, or wide are selected for the
calculations in profile measurement, and the target
profile is set to head A, head B, or both heads, the
saved profile does not include profile correction.

If "Calculation" in the profile setting is turned off or if the
trigger synchronization is turned off, and calculation or
both heads is selected for the target profile, invalid
data will be saved.

[ "Calculations* (Page 5-35)

m "Overview of Position Adjustment" (Page 5-50)

[ "Trigger Synchronization" (Page 5-14)

ArtisarGMéedifrisgiogy Group - Quality Instrumentation

Starting/stopping save process and
clearing

Conditions for starting the accumulation

« Starting from the setup support software "LJ-
Navigator"
Q7 "LJ-Navigator User's Manual*

» Operating the "Storage" button in the display
setting menu
[I] "Operating the Storage button‘(Page 3-22)

» Start command from the RS-232 interface
[17 'storage" (Page 9-14)

Conditions for stopping the accumulation

» When the preset number of profiles has been
accumulated

» Stopping from the setup support software "LJ-
Navigator"
IIJ 'LJ-Navigator User's Manual"

» Operating the "Storage" button in the display
setting menu
[1J "Operating the Storage button" (Page 3-22)

» Stop command from the RS-232 interface
[ 'Storage" (Page 9-14)

Conditions for clearing the accumulated data

The following operations clear the accumulated

data while accumulation is stopped.

» Loading profile data

» Switching from the setting screen (configuring
settings) to the measurement screen (during
measurement)
[1J "Outline of the Screen and Operations" (Page 2-1)

« Initializing from the LJ-Navigator setup support
software
[J *LJ-Navigator User's Manual*

« Initialization command from the RS-232 interface
[ storage’ (Page 9-14)

» Changing the program No.
I:D "Switching Program Nos." (Page 3-17)

» Turning off the power

Juewalnseapy Buunp suonound pue suoneiedo
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Storage

Loading profile data

The following methods can load profiles that were
saved in the internal memory of the controller.
+ Loading from LJ-Navigator
E[] "LJ-Navigator User's Manual"
» Saving to the memory card
Save data to the memory card by operating the
remote control console or using external input
terminal (S-SAVE).
[ *saving to a Memory Card" (Page 7-5)
Q] *saving Storage Data to the Memory Card from the
Input Terminal" (Page 7-9)

The file is saved in the dedicated binary format. To convert
the file into the CSV format, use the LJ-Navigator.
[ "LJ-Navigator User's Manual*

» Load command from the RS-232 interface
[ 'Storage" (Page 9-14)

Operating the "Storage start/stop" button
(Always, NG)

The "Storage start/stop" button operates in the
following manner when the save timing (storage
conditions) is set to Always or NG.

m 'Display Setting Menu" (Page 3-9)

m Starting storage
(accumulation start condition)

1 Set "Storage" in the common settings.

Select "Always" or "NG only" for the storage
conditions.
[ *Profile storage" (Page 5-119)

2 The "Display" menu appears.
ED "Viewing the Display Setting Menu" (Page 3-9)

3 Use the [<]] and [>] keys to select the
"Storage start/stop" button and press the
[ENTER] key.

"Storage" is displayed on the equipment
information display and the save process starts
with the save timing.

I:D "Equipment information display" (Page 3-2)

[ *save timing" (Page 3-19)
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4 Press the [ESCAPE] key to return to the
measurement screen.

m Stopping storage
(accumulation stop condition)

1 The "Display" menu appears.

2 Use the [<]] and [[>] keys to select the
"Storage start/stop" button and press the
[ENTER] key.

"Storage" disappears from the equipment
information display and the save process ends.
E[] "Equipment information display" (Page 3-2)

Operating the "Storage start/stop" button
(Manual)

Profile storage operates in the following manner
when the save timing (storage conditions) is set to
Manual.

1 Set "Storage" in the common settings.

Select "Manual" for the storage conditions. The
measurement screen appears and "Storage" is
displayed on the equipment information display.
(accumulation start condition)

[J "Profile storage" (Page 5-119)

[ "Equipment information display" (Page 3-2)

2 The "Display" menu appears.
[ "Viewing the Display Setting Menu" (Page 3-9)

3 Use the [<]] and [>] keys to select the "Storage
start/stop".

4 press the [ENTER] key.

Every time the [ENTER] key is pressed (save
timing), the newest profile data is saved.

« The latest internal profiles are saved, not the profiles
that are displayed on the profile display screen.

« To stop the accumulation, set the storage conditions to
other than "Manual" (accumulation stop timing).



Storage

" m Displaying the profile storage screen
Profile storage screen playing P 9
The profile storage screen is the location where

profile waveforms that were saved in profile 1 Save the profile in the profile storage.

storage can be loaded and confirmed. [ "starting/stopping save process and clearing"
Unnecessary profile waveforms can also be (Page 3-21)
deleted.
sooomm St | vo croer ) 2 The "Display" menu appears.
o Toait——
wo [ TH—(2) 17 "Viewing the Display Setting Menu" (Page 3-9)
2 H
=
[T H—(4)
(

et |- 3 Use the [<]] and [>] keys to select the
Y*?fé%m:?:} "Profile storage screen display" button and

06/11/11

press the [ENTER] key.

The profile storage screen appears.

TS
®
B
El

-30.000mm_ m_|
Z20.000mm 20000mm m

If no profile data is saved (there are O profiles), an error
message appears.

Juewalnseapy Buunp suonound pue suoneiedo

(1) Number of profiles
Displays the profile waveforms that are saved
in internal memory with profile storage.

(2) Profile number There are not stored profile data
Displays the number for the profile that is [ o« |
displayed in the profile screen. The [ENTER]
key can also be used to change the number of Close the message with the [ENTER] key.
the displayed profile with number input. Save the profile as mentioned in Step 1.

(3) Profile No. change button
Changes the number of the displayed profile

on the profile screen.
(4) Delete data Refer to "Reading from a Memory Card" (Page 7-6) for more
Unnecessary profiles can also be deleted. information on how to read the profile storage data saved in

the memory card.

Profile storage:

Erase save data of a profile storage

] o)

« All

Deletes all of the saved profiles.

Select

Deletes the displayed profile numbers.

Cancel

Does not delete any profiles.

(5) Save time and date
Displays the time and date that the displayed
profile was saved.

(6) Measurement value
Displays the measurement result from the
displayed profile.
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Chapter Saving and Loading the
Measurement Conditions

The measurement conditions set in the LJ-G Series
can be saved to 16 different programs.

Program Function Measurement conditions can be called based on
previously saved target types to allow easy
changes to settings.

[J Refer to "Setting Measurement Conditions* (Page 5-1)
for more information on how to set the measurement
conditions.

Actions with the program function

» Loading (selecting) or saving 16 types of
measurement conditions (programs) (Page 4-3)

» Naming measurement conditions (programs)
(Page 4-3)

» Copying measurement conditions (programs)
(Page 4-4)

« Initializing measurement conditions (programs)
(Page 4-5)

» Saving and loading the measurement conditions
(programs) with a memory card (Page 4-5)

uonouny weiboid

Settings that are saved in the program
» Head Settings (Page 5-11)

» Profile Settings (Page 5-34)

» Master Registration (Page 5-48)

» Position Adjustment (Page 5-50)

» OUT Settings (Page 5-65)

« Common Settings (Page 5-111)
Auto-zero (Page 3-15)

(when the save function is ON)

[ "save" (Page 6-5)

Environment settings are not saved.
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Saving and Loading the Measurement Conditions

Change Program No. screen Displaying the "PROG_NUM_CHANGE"
Screen
@ ®
| e | — 1 Display the "Setting" screen with the
[PROG/RUN] switch.
7] "Outline of the Screen and Operations (Page 2-1)
PROGO1:Program01 PROGO9:Program09.
PROGO2:Program02 PROG10:Program10 — Program button
PR0603 Programos PROGT 1 Programi1 _ [ ] Seft
PROGO4:Program04 PROG12:Program12 O ngramou Environ setting MEORY CARD e Ing
PROGOS:Programo5. PROG13:Program13. [m o Head setting
PROGO6:Program06 PROG14:Program14 7
PROGO7:Program07 PROG15:Program15 ’W‘ %
Initialize (5) V
M:
\ . V] " V] [co Progamsetings ]
L L
~
(1) Program No. display OUTSVE"'"Q
The currently selected program No. appears.
(2) Program name display
The name of the currently selected program HeLe |
No. appears.
(3) Program name setting (Page 4-3)
Changes the program name. 2 Use the [A], [V], [<], and [>] keys to select
(4) Select program No. button (Page 4-3) the "Program" button on the upper left of
Selects the program No. th i d the [ENTER
The currently selected program No. appears in e setting screen and press the [ ]
a pale green color. key.
(5) Initialize button (Page 4-5) The "PROG_NUM_CHANGE" screen is displayed.
Initializes the settings for the Currently selected
program No. Pr0G00: [PROG00 [ Prgamrane seng]

(6) Copy from selection button (Page 4-4)

R0G08 Progam0s
SeleCtS the prOgram NO' to Copy from the pU”' PROGO1:Program01 PROGOY:Program09
down menu. PROGO2:Program02 PROG10:Program10

(7) COPV to Selection button (Page 4_4) PROGO3:Program03 PROG11:Program11
Selects the program No. into which settings are ‘ 9 I 2 |

. ‘ PROGOS5:Program05 H PROG13:Program13 ‘

copied from the pull-down menu. ‘ I |
o 9

\ |

(8) Copy Program settings button (Page 4-4)

Copies settings from the "Copy from" program
No. to the "Copy to" program No.

[ Procoo:Programoo ¥ to] PR0G00:Programo0 ¥ | [ Copy Program settings

g Il g
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Saving and Loading the Measurement Conditions

Selecting the program No. (Loading)

Select the program No. of the program with the
settings that you want to change.

1 The "PROG_NUM_CHANGE" screen is
displayed.
[ 'Displaying the "PROG_NUM_CHANGE" Screen"
(Page 4-2)

2 Use the [A], [V], [<], and [>] keys to select
the "Select program No." button and press
the [ENTER] key.

The number and name of the selected program
appear in program No. display and program
name display.

The selected "Select program No." button turns
pale green.

PROG_NUM_CHANGE
— e—

[rosmors |rnres

\ . | 0 |

9

PROGO3:Program03 PROG11:Program1 1

9

PROG13:Program13

PROGOG:Program06 PROG14:Program14

] g

[ g v ] 10 PR o v | [ Copy Program setings

3 Press the [ESCAPE] key to complete the
selection.
The "PROG_NUM_CHANGE" screen is closed.

For information about selecting other program Nos., see 3-17.

ArtisarGMédiergiogy Group - Quality Instrumentation

Naming a program No.

1 The "PROG_NUM_CHANGE" screen is

displayed.
Dj 'Displaying the "PROG_NUM_CHANGE" Screen"
(Page 4-2)

Use the [A], [V], [<], and [>] keys to select
the "Program name setting" button and
press the [ENTER] key.

The "Program" screen is displayed and the cursor
moves to the program name.

[ Programoo]] |

AZ | HRAGANA| KATAKANA

DIE[F]G[H

NEINE

Q
a
a

[
P
o
P
s
2

R[s[T[U
el fla[n
T[s[t[u
%] &] "] ([)
4]5[6]7
[ELFIGIH]
A[S[T]U

[

v
i
v

T
8
0
v
i

T EERFERER

3
[0}
[
] h
q v
[ ==

== [=lo]=| = [=[e[=]o]=

oK Cancel

Enter the program name.

[0 "Entering Characters' (Page 2-5)

Setting range

Up to 16 single-byte characters, and 8 double-byte
characters.

After finishing input, use the [A], [V], [<],
and [>] keys to select the "OK" button and
press the [ENTER] key.

This confirms the name of the program No.

uonouny weiboid
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Saving and Loading the Measurement Conditions

Copying the program No.

Use this function to copy the settings from one
program No. to another program No.

When copying settings, the settings from the "Copy from"
program No. overwrite the settings in the "Copy to" program
No.

1 The "PROG_NUM_CHANGE" screen is
displayed.
[ 'Displaying the "PROG_NUM_CHANGE" Screen"
(Page 4-2)

2 Select the "Copy from selection" button and
press the [ENTER] key.
A pull-down menu appears.

3 Select the "Copy from" program No. and
press the [ENTER] key.
This confirms the "Copy from" program No.

4 Select the "Copy to selection" button and
press the [ENTER] key.
A pull-down menu appears.

PROG_NUM_CHANGE

PROGOO:Program00 PROGOB:Program06

[Procot:Programot ] [Pros0s:Programos |

[ Proco2:Programoz | [ ProsooProgramoo

[rmmropms ]| motre

PROGOG:Program06 [] Frocoe Programos

PROGOS:Program09
PROSOT Progiamo7 D PROG10:Program10
PROG 1:Program 1
[ivaize ] | PRoSt2Progami2

9
PROG14:Program14

g v]o 9

Copy Program settings

5 Select the "Copy to" program No. and press
the [ENTER] key.

A{ti%an Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Wwi@rNetigeintg.com

6 Select the "Copy Program settings" button
and press the [ENTER] key.
The settings are copied from the "Copy from"

program to the "Copy to" program. After copying
is complete, a confirmation message appears.

Copy program

Program copying complete.
OK

7 Press the [ENTER] key.
The message is closed.



Saving and Loading the Measurement Conditions

Initializing settings

This function initializes the settings in a selected
program No.

Initializing a program number initializes all of the settings
(including head and profile settings).

1 The "PROG_NUM_CHANGE" screen is
displayed
[ 'Displaying the "PROG_NUM_CHANGE" Screen"
(Page 4-2)

2 Select the program No. to initialize and
press the [ENTER] key.

The selected "Select program No." button turns
pale green.

3 Select the "Initialize" button.

PROG_NUM_CHANGE

:Prog PROC g

PROGO1:Program01 PROGOY:Program09

PROGO2:Program02 PROG10:Program10

[ Prosos:Programos | [proe1 1:Program1 1 |

[ Proco4:Programos | [Proc12:Programta |

PROGOS:Program05 [ PRoG13:Program1a |

PROGOB:Program06

PROGO7:Program07. [ Pros15:Programts

[ Procoo:Programoo ¥ o R0GO0:Program00 ¥ | [ Copy Program settings

4 press the [ENTER] key.

A confirmation message appears for asking you
whether to initialize.

Initialize Setting

5 Select "Yes" and press the [ENTER] key.

A message appears to confirm that the
parameters will be initialized.

The settings are initialized.

6 Press the [ENTER] key.
The message is closed.

Loading and saving with the memory card

Programs that are saved in the controller can be
saved to the memory card. Programs saved in the
memory card can be loaded back into the controller
at a later time.

[ *saving to a Memory Card" (Page 7-5)

17 'Reading from a Memory Card" (Page 7-6)

uonouny weiboid .
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Saving and Loading the Measurement Conditions
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Making Measurement Condition Settings

Chapter  Making Measurement Condition Settings

Setting the head sampling conditions
Setting HEADsetti ng "Head Settings" (Page 5-11)
Measurement * Set the timing with which the target will be
Conditions sampled.
v * Set the optimal sampling method (sensing

method) for the target.

Setting profile processing conditions o

. : X [0}
PrOf”e "Profile Settings" (Page 5-34) 2
* Set the calculation method when using 2 2

heads. §

c

v ¢ Adjust the settings to stabilize the profile. g
» Correct for any errors due to misaligned e

heads. %

g

Registering a target to be used as the measurement standard §'

2]

MaSter reg "Master Registration" (Page 5-48)

Measure the object to be used as the

measurement standard (master target). The
v waveform (profile) from this measurement
becomes the standard (registered profile) for
measurement mode settings and position
adjustments.

POS corr Correcting the position and angle of the target
"Position Adjustment" (Page 5-50)

Automatic corrections can be made if the

N target moves during measurement or is
inclined.
Setting measurement items
OUTsetting *OUT Settings" (Page 5-65)
* Set the measurement type such as "Height
measurement.”
* Set the tolerance threshold, average
v setting, maximum value and other settings.

Setting input conditions

Common "Common Settings" (Page 5-111)

» Set the operating conditions for the input
and output terminals.

» Set the conditions for saving measurement
results to internal memory.
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Measurement Conditions and Measurement Data Flow

Measurement Conditions and Measurement Data Flow

— Head setting

 Head A setting

MFL
¥

Measure range
¥
Mask setting
Profile alarm

Tilt correction

Height corr

 Head B setting

MFL
¥

Measure range
¥
Mask setting
Profile alarm

Tilt correction

Height corr

r Trigger settings

Trigger mode

Int prevention

Trigger rate

Multiple trigger

ASAP trigger

Profile

Adjust profile
-

Smoothing

i 1

Trigger input
Ready output

* When Calculation is set to Wide.
When Calculation is A+B or A-B,
the calculation is performed after averaging.

Measurement mode
Measure alarm
Scaling
Average
Measurement mode

Auto zero

Offset

¥

Total evaluation

Measurement mode
Measure alarm
Scaling
Average
Measurement mode

Auto zero

Offset

Total evaluation

‘ Averaging ‘
|
Position cor;ection
‘ Position correction ‘
Head A Calculation Head B Profile storage
profile profile profile
( OUT settings
OuT1 ouT2 ouT8

Measurement mode
Measure alarm
Scaling
Average
Measurement mode

Auto zero

Offset

Total evaluation

i

i

i

Total evaluation

Invalid output >

Timing input ‘

Auto zero input ‘

Reset input

—{ Busy input

—{ Evaluation/binary output
—{ Analog output

Data storage
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Setting the Measurement Conditions to Meet Your Needs

Setting the Measurement Conditions to Meet Your Needs

Reference ~ Minimum  Measurementvale  Rapid Measurement ~ Controlby ~ Calculations
page  requiredsefting  stabilization  Measurement valuecorection  inputioutput  with 2 heads
Head settings 5-11
Trigger setting 5-11
Trigger mode 5-12 T T T @)
Mutual interference prevention 5-13 O
Trigger rate 5-14 @) @)
Multiple trigger 5-15 @) o
ASAP trigger 5-16 o 2
Head A/ Head B settings _ 5-18 i
Measurement range 5-19 (@) §
MFL 5-21 ®) O §
Mask setting 5-26 @) g
Profile alarm 5-28 @) o
Tilt correction 5-30 A o) 3
Height correction 5-32 A @) g
Profile settings 5-34
Calculation 5-35 O
Head delay 5-41 @)
Filter 5-42 @) A
Smoothing 5-42 @)
Averaging 5-43 O A
Profile correction 544 e e @)
Master registration 5-48 @)
Position adjustment 5-50 @) A @)
OUT settings 5-65
Measurement mode 5-67 @) A
Average 5-101 (@) A
Zsra;urement value 5102 . 0
Measurement mode 5-108 @)
Offset 5-105 O
Scaling 5-107 @)
Tolerance 5-109 @) @)
Common settings 5-111
TIMING settings 5-112 @)
ZERO terminal 5-113 O
Binary output 5-114 A @)
Analog output 5-114 A @)
Automatic transmission  5-120 @)
Data output timing 5-121 @)

() : Setthese in accordance with your needs. Start setting from ©.
A Setting these will increase the measurement time.
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Default Values and Setting Ranges for Setting Iltems

Default Values and Setting Ranges for Setting

Items

M List of setting ranges and default values for head settings

Reference
Item Selectable range Default value page
. . Continuous
Trigger mode Continuous trigger / EXT trigger X 5-12
trigger
Mutual interference prevention ON / OFF OFF 5-13
Trigger synchronization | ON / OFF OFF 5-14
Trigger Multiple trigger 1 2 ON / OFF OFF 515
setting .
Sampling count 2 1 to 100 1 5-15
Delay count "3 1 to 99 0 5-15
ASAP trigger @ ON / OFF OFF 5-17
ASAP mode* FULL / FAST FULL 5-17
X axis 1to 10, FULL FULL
Measurement "
Z-axis upper limit (Z-near) 1to 10, FULL FULL 5-19
range
Z-axis lower limit (Z-far) 110 10, FULL FULL
AUTO AUTO / MANUAL AUTO
Laser intensity | Maximum® 1 to 99 99 5-23
MFL Minimum® 110 99 32
Effective range Set the area width and position. - 5-24
Head A/ Sampling time 0.3, 1to 10 (units: ms) 2 5-25
Head B
. Rectangle / Triangle Rectangle
settings Top 1 through top 5 5-26
Set the area position and size. -
Mask setting
Rectangle / Triangle Rectangle
Bottom 1 through bottom 5 5-26
Set the area position and size. -
Number of errors 0 to 255 64 5-28
Profile
Alarm cut level Oto9 4 5-28
alarm
Measurement target Standard / first peak / multiple reflection Standard 5-28
Tilt correction ON / OFF OFF 5-30
Height correction ON / OFF OFF 5-32

*1  Only available when the trigger mode is set to "EXT trigger."
*2 Both the multiple trigger and the ASAP trigger cannot be set to "ON" at the same time..

*3  Only available when the multiple trigger is set to "ON."

*4  Only available when ASAP trigger is set to "ON".
*5  Only available when the laser intensity is set to "MANUAL."
[J *Function Limits and Selecting Setting Items" (Page 5-10)
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Default Values and Setting Ranges for Setting Items

M List of setting ranges and default values for profile settings

Reference
ltem Selectable range Default value
page
Calculation OFF / A+B / A-B / Wide / Linking (H) / Linking (V) OFF 5-35
Head delay count 0 to 1023 0 5-41
Filter OFF /F1/F2 F1 5-42
Smoothing 1/2/4/8/16/32/64 8 5-42
When multiple trigger is 112/4/8/16/32/64 ’
OFF™
Averaging 5-43
When multiple trigger is
o ON / OFF OFF
ON
Inverted X axis ON / OFF OFF 5-44
Inverted Z axis ON / OFF OFF 5-44
LJ-GO15K : -4.0to + 4.0 (units: mm)
LJ-GO15 : -4.0to + 4.0 (units: mm)
X direction adjustment LJ-G030 :-13.2to+ 13.2  (units: mm) 0 5-44
LJ-G080 -20 to +20 (units: mm)
Profile correction
LJ-G200 -40 to +40 (units: mm)
LJ-GO15K @ -2.3t0 + 2.3 (units: mm)
LJ-GO15 : -26t0+2.6 (units: mm)
Z direction adjustment LJ-G030 -10to +10 (units: mm) 0 5-44
LJ-G080 -23t0 +23 (units: mm)
LJ-G200 -48 to +48 (units: mm)

*1  Possible only when the following settings are made.

® The trigger mode under the trigger settings when the head setting is set to "Cont trigger"

® The trigger mode under the trigger settings when the head setting is set to "EXT trigger" and the multiple trigger is OFF.
*2  Only available when the trigger mode under the trigger settings when the head setting is set to "EXT trigger" and the

multiple trigger is ON.

M List of setting ranges and default values for registering a master

Reference
ltem Selectable range Default value
page
Registering a Head A profile / head B profile
Master profile d K P P ! Not registered 5-48

calculation profile.”

*1 The profiles that can be registered vary with different settings.
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Default Values and Setting Ranges for Setting Iltems

M List of setting ranges and default values for position correction

Default |Reference
ltem Selectable range
value page
Profile to be corrected Select head A, head B or calculations for correction. - 5-52
. OFF / Profile correction / X correction / Z correction /
Correction mode X X OFF 5-52
X-Z correction / Z-X correction
Profile area Set the area position and size. -
Profile correction Search area Set the area position and size. - 5.50
Correlation
0 to 99 70(%)
value
X area Set the area position, size and edge level. -
. Edge type Rising / Falling Rising 5-54
X correction
Edge direction - direction / + direction + direction 5-57
Edge No. 1 to 10 1
Z area Set the area position and size. - 5-54
Z correction
Height types Peak / bottom / average Average 5-59
ANG correction ANG area2/1 Set the area position and size - 5-62
X area Set the area position, size and edge level. -
Edge type Rising / Falling Rising
Edge direction - direction / + direction + direction 5-55
X-Z correction
Edge No. 1 to 10 1 5-60
Z area Set the area position and size -
Height type Peak / bottom / average Average
X area Set the area position, size and edge level. -
Edge type Rising / Falling Rising
Edge direction - direction / + direction + direction 5-55
Z-X correction
Edge No. 1 to 10 1 5-60
Z area Set the area position and size -
Height type Peak / bottom / average Average
ANG area 1/2 Set the area position and size -
X area Set the area position, size and edge level. - 5-54
X ANG correction Edge type Rising / Falling Rising 5-57
Edge direction - direction / + direction + direction 5-61
Edge No. 1 to 10 1
ANG area 1/2 Set the area position and size. -
X area Set the area position, size and edge level. - 5.54
ANG X correction Edge type Rising / Falling Rising 5-57
Edge direction - direction / + direction + direction 5-61
Edge No 1 to 10 1
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Default Values and Setting Ranges for Setting Items

M List of setting ranges and default values for OUT settings

Default | Reference
ltem Selectable range
value page
OUT1 to OUT8 5-65
No measurement / height/ position / step / width /
center position
Measurement mode Cross-sectional area / angle / profile comparison 1 He\ght'1 5-67
| Profile comparison 2 / profile tracking 1/
Profile tracking 2 / calculation
Profile selection Head A/ head B/ calculation Head A 5-67
Height measurement area Set the area position and size. -
Height type Peak / bottom / average / henkyoku Average 5-67
Height
© Detection direction - direction / + direction + direction 5-83
Detection number No.1 to No. 10 No. 1
Position setting area Set the area position and size. -
Position type Edge / peak / bottom / henkyoku Edge
5-68
Position Edge type Rising / Falling Rising 584
Detection direction - direction / + direction + direction
Detection number No.1 to No. 10 No. 1
Height measurement area .
112 Set the area position and size. -
" 5-68
Step Height type 1/2 Peak / bottom / average / henkyoku Average
5-85
Detection direction - direction / + direction + direction
Detection number No.1 to No. 10 No. 1
Position measurement .
Set the area position and size. -
area 1/2
Position type Edge / peak / bottom / henkyoku Edge 5-68
Width =
Edge type Rising / Falling Rising 2 5-86
Detection direction - direction / + direction + direction
Detection number No.1 to No. 10 No. 1
Position measurement .
Set the area position and size. -
area 1/2
Center Position type Edge / peak / bottom / henkyoku Edge 5-68
position Edge type Rising / Falling Rising 2 5-88
Detection direction - direction / + direction + direction
Detection number No.1 to No. 10 No. 1
Cross sectional .
Cross- Set the area position and size. - 5-68
measurement area
sectional area 5-89
Approximate line area 1/2 Set the area position and size. -
Approximate line 1 Area 1/2 Set the area position and size. -
5-69
Cross point Approximate line 2 Area 1/2 Set the area position and size. - 591
Coordinate X coordinate / Z coordinate X coordinate
Approximate line 1 Area 1/2 Set the area position and size. -
5-69
Angle Approximate line 2 Area 1/2 Set the area position and size. - 5.92
Coordinate 0°to 180° / -90°to90° -90° to 90°
Profile . 5-69
X Area 1 Set the area position and size. -
comparison 1 5-94
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Default Values and Setting Ranges for Setting Iltems

Default | Reference
ltem Selectable range
value page
Profile . 5-69
. Area 1 Set the area position and size. -
comparison 2 5-95
Profile area Set the area position and size. -
Profile — n 5-70
X Search area Set the area position and size. -
tracking 1 5-96
Coordinate X coordinate / Z coordinate X coordinate
Profile areat/2 Set the area position and size. -
Profile — - 5-70
X Search area 1/2 Set the area position and size. -
tracking 2 5-98
Measurement type X/Z/D/Xcenter/Z center X
1/2/4/8/16/32/64/128/256 /512 /1024
Average f2/478/16/52/64/ / 12/ / 1 5-101
2048 / 4096
Measurement value alarm 0 to 255 0 5-102
Normal / peak hold 1/
Bottom hold 1/
Peak to-peak hold 1/
Measurement mode Average hold 1/ peak hold 2/ Normal 5-103
Bottom hold 2 /
Peak to-peak hold 2 /
Average hold 2 / sample hold
Offset 3 -999.999 to 999.999 (units: mm) 0.000 5-105
Minimum display unit 1mm/0.1mm/0.01mm /0.00tmm/ 1pm/ 0.1um 0.001 5-106
Input value 1 -999.999 to 999.999 (units: mm) 0.000
. Display value 1 -999.999 to 999.999 (units: mm) 0.000
Scaling " 5-107
Input value 2 -999.999 to 999.999 (units: mm) 1.000
Display value 2 -999.999 to 999.999 (units: mm) 1.000
. Tolerance upper limit -999.999 to 999.999 (units: mm) 5.000
Tolerance " 5-109
Tolerance lower limit -999.999 to 999.999 (units: mm) -5.000

*1 The default value when OUT1 is selected for the OUT number. The default value for OUT2 to OUT8 is "No measurement".

*2 When setting area 2, the default value is "falling"

*3 The settable range and the default value when the selected minimum display unit is "0.001 (mm)."The unit of measurement
varies with the measurement mode settings.

* |f the selected measurement mode is height, position, step, width, center position, intersection, profile comparison 1,

profile tracking 1 or profile tracking 2, the unit of measurement will be "mm" or "um."

* |f the selected measurement mode is cross-sectional area or profile comparison 2, the unit of measurement is "mm?2."

® |f the selected measurement mode is angle, the unit of measurement is "deg."
*4 The settable range and the default value when the selected measurement mode is height, position, step, width, center
position, intersection, profile comparison 1, profile tracking 1 or profile tracking 2.

A{t&ﬁn Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Ww@rNeXtiSeintg.com



Default Values and Setting Ranges for Setting Items

M List of setting ranges and default values for common settings

Default | Reference
ltem Selectable range
value page
TIMING terminal OUT1 to OUT8 Each OUT is set to TIMING1 or TIMING2 All TIMING1 5-112
ZERO terminal OUT1 to OUT8 Each OUT is set to ZERO1 or ZERO2 All ZERO1 5-113
Evaluation ON (output) / OFF (do not output) ON
Binary output Each OUT is set to 5-114
OUT1 to OUT8 All OFF
ON (output) or OFF (do not output)
OUT1/0UT2/0UT3/0UT4 / OUT5 /
Analog ) OUT6 / OUT7 / OUT8 /
Output selection i R X ouT1
output Head A profile / head B profile / calculation
profile
Measurement “ “
-999.999 to 999.999 -10.000
value 1
CH1
Output .
-10.500 to 10.500 (units: V) -10.000
Analog output voltage 1
Scaling Measurement 4 1
-999.999 to 999.999 10.000
value 2
Output X
-10.500 to 10.500 (units: V) 10.000
voltage 2
5-114
OUT1/0UT2/0UT3/0UT4 /OUT5 /
) OUT6/OUT7 / OUT8/ head A profile / head
Output selection ) ouT2
B profile /
calculation profile
Measurement “ 4
-999.999 to 999.999 -10.000
value 1
CH2
Output .
-10.500 to 10.500 (units: V) -10.000
Analog output voltage 1
Scaling Measurement “ “1
-999.999 to 999.999 10.000
value 2
Output .
-10.500 to 10.500 (units: V) 10.000
voltage 2
Profile output update period 20/50/100/500 (units: ps) 20 5-115
OFF / data storage /
Storage OFF
profile storage
Data Data count 1 to 65536 65536
storage Filters 1/2/5/10/50/ 100 1 53'11198
Target profile Head A / head B / both heads / calculations Head A
Profile
Profile count 1 to 1024 1024
storage
Storage conditions Normal / NG only / MANUAL Normal
. o Each OUT is set to
Automatic Transmission |OUT1 to OUT8 All OFF 5-120
ON (output) or OFF (do not output)
. y Profile
Data output timing Profile update time / TIMING1 / TIMING2 k 5-121
update time

*1 This is the setting range and default value when the minimum display unit in the OUT setting is set to "0.001 (mm)."
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Function Limits and Selecting Setting Iltems

Function Limits and Selecting Setting ltems

The following table shows the functional limitations due to the setting combinations of measurement conditions.

When one head is connected

Trigger setting Profile settings OUT settings
Trigger mode | Mutual interference | Tigger synchronization | Multiple trigger | ASAPtrigger | Calculation | Averaging Average  |Measurement mode
Page 5-12 Page 5-13 Page 5-14 Page 5-15 Page 5-16 Page 5-35 Page 5-43 Page 5-101 Page 5-103
Continuous ) . Enabled Enabled
trigger (Selectfrom1to | Enabled Enabled
OFF Enabled 64 times)
Disabled Disabled OFF | Disableq | Cnapled
) ) ) (limited) *
EXT trigger Disabled ON OFF (Operatesvia i
1time trigger Dlsabled.
ON input) (Operatesvia
average)

¢ Enabled means that the setting item can be set and that the setting of that item will effect operation.
Disabled means that the setting item is set automatically and cannot be set by the user.

Mutual interference, trigger synchronization and calculations can be set when there are 2 heads connected.
The setting range for averaging varies depending on the multiple trigger setting.

Average cannot be set when the multiple trigger is ON.

Measurement mode has a limited setting range when the multiple trigger is ON and averaging is OFF.
* Measurement mode cannot be set when both the multiple trigger and averaging are ON.

* Only available with peak hold, bottom hold, peak-to-peak hold or average hold.

With 2 heads connected
Trigger setting Profile settings OUT settings

Trigger mode | Mutualinterference | Trigger synchronization | Multiple trigger | ASAPtrigger | Calculation | Averaging | Average | Measurement mode
Page 5-12 Page 5-13 Page 5-14 Page 5-15 Page 5-16 Page 5-35 Page 5-43 Page 5-101 Page 5-103

Continuous trigger | - Enabled - - Enabled Enabled
Disabled
(Operates when OFF) OFF OFF
Enabled ON N Enabled
OFF OFF Enabled o (Select from | Enabled Enabled
OFF calculations
OFF Disatled 110 64 times)
ON Enabled ON
EXT triager (Operates when ON)
g9 ON
Enabled | Calculations
Disabled Enabled
Enabled i
o (Operates ON OFF Enabled o D(‘ﬁi:rlmzd (imited)
hen ON -
when ON) ON operation) Disabled

(Operates via average)

¢ Enabled means that the setting item can be set and that the setting of that item will effect operation.

¢ Disabled means that the setting item is set automatically and any settings made by the user are ignored.
Trigger synchronization is ON when the continuous trigger is ON.

Trigger synchronization is ON when calculation is not OFF (calculation).

Trigger synchronization is ON when the multiple trigger is ON.

The mutual interference setting is available when trigger synchronization is ON.

The setting range for averaging varies depending on the multiple trigger setting.

Average cannot be set when the multiple trigger is ON.

Measurement mode has a limited setting range when the multiple trigger is ON and averaging is OFF.
* Measurement mode cannot be set when both the multiple trigger and averaging are ON.

* Only available with peak hold, bottom hold, peak-to-peak hold or average hold.
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Head Settings

Head Settings

(Setting the head sampling conditions)

Set the optimal sampling (sensing) conditions in the
sampling method settings for measuring various
targets.

There are settings common to both head A and

head B, as well as individual settings for each head.

[J *Measurement Conditions and Measurement Data Flow"
(Page 5-2

1] "Setting the Measurement Conditions to Meet Your
Needs" (Page 5-3)

[ "List of setting ranges and default values for head
settings" (Page 5-4)

This manual uses the term "sampling" to describe the
process of sending laser light to the target, reflecting off the
target and calculating the measured value.

Displaying the Head Settings
Screen

[Progame0 | [Eoworsowns ] [wemom o] Setting
Head setting
[Trigger mode Cont trigger |
~ i posonion ] [o
Profile [HeadB ] | [migger rate
~ [Muttiple trigger
[Samplingcount__| [ times
< [Delay count times
| |
Pos corr [ASAP mode FuLL
7
A4
Help |

1 Use the [PROG/RUN] switch to display the
settings screen.
[ "Settings screen‘(Page 2-1)

2 Select [HEADsetting] and press the
[ENTER] key.

The head settings screen will be displayed and
the cursor will move to "Trigger settings."

ArtisarGMéedirigiogy Group - Quality Instrumentation ...

Trigger Settings
(Setting the trigger operating conditions)

The trigger is the signal to start sampling.

The trigger operating conditions for this device
allow continuous sampling or custom sampling
timing.

Set the trigger operating settings to match the
target.

Head setiing

e e ———(1)
ntproventon | [orr ()
Head Tiggorrato
Multiple trigger L (3)
Doley count times
|ASAP trigger |OFF (5)
(6)
—(7)
—(8)
Setting item

1."Trigger Mode" (page 5-12)
Set the conditions for trigger signaling.

2."Mutual Interference Prevention" (page 5-13)
Eliminate mutual interference when using two

heads.

3."Trigger Synchronization" (page 5-14)
Set the conditions needed for trigger activation

when using 2 heads.

4."Multiple Trigger" (page 5-15)
Set the conditions for having 1 trigger input activate

multiple samplings and calculate a result.
5."Sampling count" (page 5-15)
Set the conditions for activating the multiple trigger.

6."Delay count" (page 5-15)
Set the number of samplings that will not be used

before calculating the measured value when using
multiple trigger.

7."ASAP trigger" (page 5-17)
Set whether to enable or disable the ASAP trigger

function.

8."ASAP mode" (page 5-17)
Set the operation condition for the ASAP trigger

function.
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Head Settings

Trigger Mode

(Setting the conditions for trigger activation)

The trigger types are "continuous trigger," which
automatically and continuously activates the
trigger internally and "external trigger," which
activates the trigger on receiving input from the
remote input pin.

[ "Trigger Function® (Page 3-14)

[ *Function Limits and Selecting Setting ltems" (Page 5-10)
[ "Continuous Trigger" (Page 10-2)

[ "Remote Trigger" (Page 10-10)

Setting range: continuous trigger / EXT trigger
(default: continuous trigger)
¢ Continuous Trigger

The internal trigger is automatically and
continuously activated while sampling continues.
Input from the external trigger is ignored.

Measurement example: Continuous measurement
of the target

Internal trigger

Internal processing

@)
MeasurememT
t

(1) The controller automatically activates the trigger at
the minimum trigger period.
(2) Measurement and output are both continuous.

Reference

Measurement speed can be maximized by making the
correct measurement mode settings.
[ "Comparative Measurement Mode" (Page 5-103)
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e EXT trigger

Input from the console or external trigger input
allows sampling at any time.

Set the minimum time to match the movement of the
target.

One input will cause one sampling.

Heads A and B can have separate trigger inputs.
Please refer to the multiple trigger for operation
when the multiple trigger is ON.

[0 "Multtiple Trigger" (Page 5-15)

Measurement example: Single measurement of the
target

External trigger M ﬂ ﬂ
Internal 4‘(:/\‘

processing I | I
1
I

@
1
Measuremeangl—\—\;

(1) Start sampling at the desired time with a trigger
input.
(2) One measurement occurs for each trigger input.

[ﬁ N

t

1 Select "Trigger settings" under "Head
setting" screen and press the [ENTER] key.

The [Trigger settings] screen appears.
[ "Displaying the Head Settings Screen" (Page 5-11)
ED "Trigger Settings" (Page 5-11)

2 Select "Trigger mode" and press the
[ENTER] key.
A pull-down menu appears.

Trigger mode Cont trigger

EXT trigger



Head Settings

3 Select [Cont trigger] or [EXT trigger] with the
[V]and [A] keys, then press the [ENTER]
key.

When the selection is confirmed, the trigger will
return to "Trigger mode."

4 Press the [ESCAPE] key to finish making
settings.

Mutual Interference Prevention
(Preventing mutual interference between 2 heads)

Mutual interference prevention eliminates the
interference caused by installing heads A and B
near to one another by changing the sampling,
laser activation and timing.

This item cannot be set if only one head is used.

[ "Function Limits and Selecting Setting Items" (Page 5-10)
[ "Mutual Interference" (Page 11-12)

Setting range: OFF / ON (Default: OFF)
e OFF

Activate both lasers at once when sampling.
e ON

Activate the lasers with a small delay between
them.

Head A

Offset the laser
activation

ArtisarGMéedirisgiogy Group - Quality Instrumentation

When OFF When ON

Trigger
(Continuous/external) I |

Head A sampling

e @ h h
(1) When this is OFF, sampling is all simultaneous.

(2) When this is on, sampling for head B does not
start until head A is finished.

This is enabled when the triggers are synchronized.
[J *Trigger Mode" (Page 5-12)
[ "Trigger Synchronization" (Page 5-14)

Head B sampling

1 Select "Trigger settings" under "Head
setting" screen and press the [ENTER] key.

The [Trigger settings] screen appears.
[0 'Displaying the Head Settings Screen" (Page 5-11)
Q7 "Trigger Settings" (Page 5-11)

2 Select "Int prevention" and press the
[ENTER] key.
A pull-down menu appears.

Int prevention OFF

3 Select [ON] or [OFF] with the [V] and [A]
keys, then press the [ENTER] key.

When the selection is confirmed, the trigger will
return to "Int prevention."

4 Press the [ESCAPE] key to finish making
settings.

sSuonIpuo) Juswalinses|y Bumes
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Head Settings

1 Select "Trigger settings" under "Head
setting" screen and press the [ENTER] key.

The [Trigger settings] screen appears.
ED "Displaying the Head Settings Screen" (Page 5-11)
[ "Trigger Settings' (Page 5-11)

Trigger Synchronization
(Synchronizing 2 heads)

When 2 heads are connected, trigger
synchronization controls whether head A and head
B measure at the same time with 1 trigger input.

Turn this ON (synchronous) to measure with both 2 . .
heads at the same time. Turn this OFF Set "Trigger mode" to "EXT trigger."
(asynchronous) to trigger and measure with both [ "Trigger Mode" (Page 5-12)

heads independently.
I:ﬂ "Function Limits and Selecting Setting Items" (Page 5-10)
3 Select "Trigger rate" and press the [ENTER]

Setting range: OFF / ON (Default: OFF) key.

e OFF (asynchronous) A pull-down menu appears.
Using a external trigger for head A and head B
allows them to be activated and controlled v |
separately.

ON (synchronous)

Synchronize head A and head B, then sample. If
had A allows external trigger input, then head B 4 Select [OFF] or [ON] with the [A] and [V]

does not. keys, then press the [ENTER] key.
When the selection is confirmed, the trigger will

When OFF When ON ; 0 "Ti e
return to "Irigger rate.
Trigger A input 99
Trigger B input 3 i 5
‘ | ‘ : Press the [ESCAPE] key to finish makin
Head A sampling | : [ ] 4 9

1 ! ‘ settings.
) ;
Head B sampling QL H (2
(1) When trigger synchronization is OFF, head B
samples when it receives trigger B input.
(2) When trigger synchronization is ON, head B
samples when it receives trigger A input. Trigger B
input is ignored.

This is only available when the trigger mode is "EXT trigger."
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Head Settings

Measurement example: Sampling count = 6, delay

Multiple Trigger count = 2

(Calculating multiple samples)

One signal from the external trigger will cause the
set number of samples and a calculation.
Calculations are average, maximum, minimum and
range.

This is useful if there is a wide dispersion in
measured values and you want to average multiple
measurements or if you want to calculate the
maximum in a given range for a moving target.
This cannot be used with ASAP trigger
simultaneously.

[ "Function Limits and Selecting Setting Items" (Page 5-
10)

[J "ASAP trigger" (page 5-17)

sSuonIpuo) Juswalinses|y Bumes

[ "Multi (Internal) Trigger" (Page 10-13) ‘
Settlng |tem External trigger M
input
W Multiple trigger sampling_ 2 ! £ = 4 2 £
This is available when the trigger mode is set to Profile calculation
EXT trigger. .
Setting range: ON / OFF (Default: OFF) @i ﬁﬁlﬁ\iﬁ\lﬁ\
W Sampling count Mulipl prfie R
Set the number of samplings that will be caused calculation O
by a signal from the external trigger. {
Setting range: 1 to 100 (Default: 1) i?l
H Delay count (1) Sampling begins with input from the external
This specifies the number of samplings after the trigger.
first to be ignored when calculating the (2) The internal trigger activates the set number of
measurement results. times at the minimum trigger period.
Samples taken when the sensing control is not (3) The set number of profiles is measured.
stabilized can be ignored. (4) The first sampling through the number of
Setting range: 0 to 99 (Default: 0) samplings corresponding to the delay count are
Setting restrictions ignored.
Delay count < Sampling count (5) The result of the specified calculation is output.

Refer to averaging and measurement mode for more
information on calculation settings.

[ "Averaging' (Page 5-43)
[J *Comparative Measurement Mode" (Page 5-103)

1 Select "Trigger settings" under "Head
setting" screen and press the [ENTER] key.

The [Trigger settings] screen appears.
Dj 'Displaying the Head Settings Screen" (Page 5-11)
[ "Trigger Settings" (Page 5-11)
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Head Settings

2 Set "Trigger mode" to "EXT trigger."
[ *Trigger Mode" (Page 5-12)

3 Select "Multiple trigger" and press the
[ENTER] key.
A pull-down menu appears.

Multiple trigger OFF

4 Select [ON] with the [A] and [V] keys, then
press the [ENTER] key.

When the selection is confirmed, the trigger will
return to "Multiple trigger."

The sampling count and delay count settings
become available.

5 Select "Sampling count" and press the
[ENTER] key.

The device enters the value input state.

6 Select a sample count, then press the
[ENTER] key.
[J *Entering a Value" (Page 2-5)

7 Select "Delay count" and press the [ENTER]
key.
Follow the same steps as for setting the sampling
count.

8 Set the calculation method.

The calculation method can be set from
averaging under the profile settings or
measurement mode under OUT settings.

[ "Averaging' (Page 5-43)

Dj "Comparative Measurement Mode" (Page 5-103)

ASAP trigger
(Stabilizing by combining multiple sampling)

The ASAP trigger function enables measurement of
the stabilized profile by combining the most stably
measured Z-axis displacement data for each pixel in
the X-axis direction from multiple profiles under
different conditions given by multiple samples
obtained by changing the sampling conditions. This
is useful when the profile alarm or measurement
error has occurred due to the coexistence of the
areas that are different in reflectivity or color in the X-
axis direction of the target.

!
Trigger f 2 3
s (2
ampling

Profile
calculation

®@ .
< \‘\. ~.'/ \ J

S |
Profile

combination
L(‘” "\

(1) Sampling begins with the continuous trigger or the
external trigger.

(2) Sampling is performed multiple times by changing the
sampling condition.

(3) A stable profile is measured for each area. The solid
lines indicate stable areas. The dotted lines indicate
unstable areas.

(4) The profile produced by combining stable areas is output.

® Trigger interval and measurement time become longer.
@7 'Trigger Interval and Measurement Time" (page 10-21)
The multiple trigger function cannot be used at the
same time.
[ *Muttiple trigger* (page 5-15)
When the target moves, this function may be ineffective.
® The CMOS calibration, laser intensity, and effective
range settings for MFL are disabled.
[0 "MFL" (page 5-21)
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Head Settings

The ASAP mode becomes available.
® Sampling is performed multiple times with adjusting 4 | “ASAP " h
the detection characteristics of the CMOS and the Select "AS mode" and press the
laser power. [ENTER] key.
® This function is used when the CMOS calibration A pull-down menu appears.
function is ineffective. FULL
e Setting a longer sampling time for MFL increases the
number of samplings. The target with lower reflectivity
can be handied. 5 select [FULL] or [FAST] with the [A] and

I:ﬂ "Calibration" (page 5-22)

EU "Laser intensity (Setting the intensity of the laser light)"
(page 5-23)
[ "sampling time" (page 5-25)

[V1] keys, then press the [ENTER] key.

When the selection is confirmed, the cursor will
return to "ASAP mode".

6 Press the [ESCAPE] key to finish making

Setting items settings.
W ASAP trigger

This is available when the multiple trigger is set to

OFF.

Setting range: ON / OFF (Default: OFF)
B ASAP mode

Set the operation conditions of the ASAP trigger

function.

Setting range: FULL / FAST (Default: FULL)

Select FULL in normal cases.

sSuonIpuo) Juswalinses|y Bumes

When selecting FAST, the measurement time can
be shortened by reducing the number of
samplings.

1 Select "Trigger settings" under "Head
setting" screen and press the [ENTER] key.
The [Trigger settings] screen appears.

.Relerence v

When using ASAP trigger, both "continuous trigger" and
"external trigger" can be selected at "Trigger mode".

2 Select "ASAP trigger" and press the
[ENTER] key.
A pull-down menu appears.

ASAP trigger
ON

3 Select [ON] with the [A] and [V] keys, then
press the [ENTER] key.
When the selection is confirmed, the cursor will
return to "ASAP trigger".
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Head Settings

Head A / Head B Settings
(Setting the head operating conditions)

The laser and CMOS operating conditions can be
set from the "Head A" and "Head B" settings.
Additionally, shape measurement stabilization
settings and head tilt corrections can be found
here.

Reference

The light emitting element in this device is a
semiconductor laser (referred to hereinafter as the
laser) while the photoreceptor is an E3-CMOS
(referred to hereinafter as the CMOS
The E3-CMOS is a wide dynamic range 2D image
SEensor.

I (
[E——
[asteoing
[P (.
(
(

=

-
Height corr f—

Setting item

1."Measurement Range" (page 5-19)
Narrowing the setting range will speed the
measurement time.

."MFL" (page 5-21)
Set the sensing conditions to match the target. Set

N

the CMOS calibration, laser intensity, valid range
and sampling time.

."Mask Setting" (page 5-26)
Mask the CMOS photoreceptor range to cancel the

effect of stray light.

."Profile Alarm" (page 5-28)
Set the processing method for data that cannot be

w

IS

measured.

."Tilt Correction" (page 5-30)
Correct the tilt in the X direction due to head

installation.

."Height Correction" (page 5-32)
Correct the height difference in the Z direction due to

head installation.

(4]

o

A{tl‘saﬁ Technology Group - Quality Instrumentation

Displaying the CMOS Image

Set the sampling conditions while confirming the
status of the CMOS photoreceptor for "Head A" and
"Head B."

The CMOS photoreceptor status confirmation
screen is called the "CMOS image."

i
Mask setting

Profile alarm

Tilt corr

Height corr

(1) CMOS image display area
The CMOS image appears. This is a grayscale
black-and-white image. Areas that are
receiving intense laser light are white, areas
that are receiving no laser light are black.
Specify an area in the CMOS image range with
setting items.

(2) Profile
The measured shape (profile) is displayed as a
red line based on the sampled CMOS image in
line with the settings under "Head settings."
Confirm that the shape was measured
correctly.
Settings after the profile settings are not
reflected.

(3) Histogram display
The maximum light intensity for each line in the
Z axis is displayed as a historgram. Confirm
that the light intensity is neither too high nor too
low.
Press the [MENU] key on the CMOS image to
display the menu. Press the [MENU] key again
to hide the menu.
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Head Settings

1 Set the target within the measurement area.

[ "Measurement range" (Page 1-7)

Select "Head A" or "Head B" under "Head
setting" screen and press the [ENTER] key.
Select the head to set.

The setting screen for "Head A" or "Head B" will be
displayed.

[ 'Displaying the Head Settings Screen" (Page 5-11)
[QJ "Head A/ Head B Settings" (Page 5-18)

Press the [TRG] key.

The laser activates and sampling starts.
The CMOS image and measurement result
appear.

It may take several seconds for these to display.

It may take several presses of the [TRG] key to get
the correct waveform to display.

The image will update only when the [TRG] key is
pressed. The display will be maintained until
updated.

Measurement Range
(Setting the CMOS measurement range)

The data on the CMOS in the heads is sent to the

controller for calculation.
Narrowing the actual measurement range under

"Measure range" will reduce the size of the data sent

from the CMOS and speed measurement time.
Q7 "Measurement range" (Page 1-7)

Measure range :
Full range (FULL)

Measure range :
Limited range

|

Z-axis measu-
rement range

X-axis measu- .
rement range X-axis measu-

rement range

Range not
measured

The CMOS detection area and measurement range

The laser light used in this device fans out as it
travels to the target. An optical photoreceptor
receives the light. Therefore, the rectangular
CMOS detection area will take on a trapezoidal

Z-axis measu-
rement range

sSuonIpuo) Juswalinses|y Bumes .

The [TRG] key will be ignored in succeeding screens form as shown below.
and states.

While calibrating CMOS

While drawing mask settings
While drawing the valid range
While setting the tilt correction
While setting the height correction

CMOS detection area Measure range

s

Range to be sent to Measure range
the controller

The "Measure range" function allows the CMOS
measurement range to narrowed step by step. The
measurement range will be limited to match the
limited CMOS range.

CMOS detection area Measure range

A

Measure range

Range to be sent to
the controller and measured

Range not to be sent to the controller

ArtisarGhedisgiogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artrsaet?.com
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By H—(1)
—(2)
—(3)

[
=2
2E

-«

ZFar

i
«

 ——
Measure range X

+12.4 mm

2 lower imit
268 mm

Z upper limit

283 mm
=)

Measurement range estimate

Setting items
(1)X axis
The measurement range of the X axis (width
measurement) is narrowed equally on both
sides.
Setting range: FULL, 1 to 10 (Default: FULL)
(2)Z axis upper limit
The range of measurement of the top (near)
side in the Z direction (height measurement) is
narrowed.
Setting range: FULL, 1 to 10 (Default: FULL)
(3)Z axis lower limit
The range of measurement of the bottom (far)
side in the Z direction (height measurement) is
narrowed.
Setting range: FULL, 1 to 10 (Default: FULL)

X:FULL

{Z upper limit:1

| Z upper limit:10

Z:FULL -
{ Z lower limit:10

1| _{Z lower limit:1

1 Select "Head A" or "Head B" under "Head
setting" screen and press the [ENTER] key.
The setting screen for the selected head appears.
The setting items for "Head A" and "Head B" are the
same.
[J *Head Settings* (Page 5-11)
[I7 "Head A / Head B Settings" (Page 5-18)
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2 Select [Measure range] with the [A] and [V]
keys, then press the [ENTER] key.
The measurement range setting menu appears.

HEADsetting - Head A(LJ-G080) - Measure rang
X
2 Noar

Measure range X

Z lower limit
268 mm

Z upper limit
283 mm

3 Set the target within the measurement area
and display the CMOS image.
] "Measurement range" (Page 1-7)
] 'Displaying the CMOS Image" (Page 5-18)

The measurement range can be set even without
the CMOS image display.

4 Select [X] with the [A] and [V] keys, then
press the [ENTER] key.
A pull-down menu appears.

X

= © 0N DU AWM

=)

5 Select a range with the [A] and [V] keys,
then press the [ENTER] key.
The measurement range is updated and the area
that will not be measured turns green.
There is no effect on measurements made while
reviewing the CMOS image and measurement
range display.
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HEADsetting - Head A(LJ-G080) - Measure rang MFL

(Setting the sensing conditions to match the target)

This device determines the shape of the target by
measuring the laser light reflected off of the target
ey and received by the CMOS. The MFL function
e automatically makes the optimum operating

2w conditions based on the shape and conditions
(color, luster, and material) of the target surface.
The MFL functions other than sampling time are not
available when the ASAP trigger function is set to ON.
[0 "ASAP trigger" (page 5-17)

»
[0}
=
=l
«Q
=
[}
D
2
6 Set "Z Near" and "Z Far." Exonos g
The settings are the same as for "X." L) ]
s
Laser mensi
g
Maximum 2
7 Press the [ESCAPE] key to complete the Er@ g
. 2]
"Measure range" settings. 1
[Erfst range}——~(3)
Sampling time.
2| ms —~(4)

Setting items

(1) CMOS calibration (Page 5-22)
Optimize the detection characteristics of the
CMOS.

(2) Laser intensity (Page 5-23)
Adjust the intensity of the laser beam.

(3) Effective range (Page 5-24)
Set the effective range of the CMOS calibration
and laser intensity.

(4) Sampling time (Page 5-25)
Set the time over which the CMOS will sample
reflected light.

Displaying the MFL settings screen

1 Select "Head A" or "Head B" under "Head
setting" screen and press the [ENTER] key.

The setting screen for the selected head
appears. The setting items for "Head A" and
"Head B" are the same.

[ *Head Settings" (Page 5-11)

[1J "Head A / Head B Settings" (Page 5-18)

2 Select [MFL] with the [A] and [V] keys,
then press the [ENTER] key.
The MFL setting menu appears.
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Head Settings

Calibration
(Optimizing CMOS characteristics)

The CMOS calibration function optimizes the
CMOS detection characteristics by measuring
certain characteristics of the target before
operation of the device. Reducing the profile alarm
will stabilize measurement.

"Calibration" is not available when ASAP trigger function is set
to ON.

[ "ASAP trigger" (page 5-17)

1 Set the target within the measurement area.
[J *Measurement range" (Page 1-7)

The laser will be activated by pressing the [TRG] key in step 4.

2 Display the MFL settings screen.
Dj 'Displaying the MFL settings screen” (Page 5-21)

HEADsetting - Head A(LJ-G080) - MFL.

nitialize

& by
BEE < B2
= s I5H
oz Bl 5 o

g”
«E

Maximum

H
2
5

Effect range

Sampling time
2|ms
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3 Select [Start] on the calibration menu with
the [A] and [V] keys, then press the
[ENTER] key.

The button will change to a stop button.
The device will enter a trigger-wait state for
calibration.

4 press the [TRG] key.

The laser will activate and there will be sampling
to adjust the CMOS detection characteristics.

Reference

Move the target and press the [TRG] key multiple times
to take multiple samples for optimal calibration.

5 Select [Stop] with the [A] and [V] keys,
then press the [ENTER] key.

The calibration ends and the optimal values are

set.

Pressing "Cancel" will stop calibration.

® Calibration results can be confirmed.

* An error message will be displayed if calibration
fails.

6 Press the [ESCAPE] key to complete the
"MFL" settings.

H Confirming calibration results
Calibration results can be confirmed via the CMOS
image.

1 Calibration can be cancelled by pressing the
"Stop" button.
[ "Calibration" (Page 5-22)

2 Press the [TRG] key.
The CMOS detection characteristics set by
calibration are used to display the CMOS image
and waveform (profile).

It takes several seconds after the [TRG] key is pressed
for the result to be displayed.



Head Settings

Initializing settings due to calibration

This resets the detection characteristics for the
CMOS.

1 Display the MFL settings screen.
[ "Displaying the MFL settings screen" (Page 5-21)

2 Select [Initialization] with the [A] and [V]
keys, then press the [ENTER] key.
An initialization confirmation message appears.

Do you want to initialize the calibration?

3 Select [Yes] and press the [ENTER] key.

The settings are initialized and the cursor returns
to [Initialization].

B When calibration fails
When calibration has been stopped by pressing the
"Stop" button, an error message explaining that the
calibration has failed will appear.

Failed in calibration

1 Pressing the [ENTER] key to close the
message.

2 Confirm the cause and solutions to the
problem, then calibrate again.

Cause: Target not loaded.
Solution: Correctly place the target in the
measurement range.
[J 'Measurement range" (Page 1-7)
Cause: The [TRG] key was not pressed after
calibration started.
Sampling does not occur if the [TRG]
key is not pressed, so settings cannot
be optimized.
Solution: Refer to step 4 under "Calibration" and
press the [TRG] key.
Q7 “Calibration" (Page 5-22)
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Cause: The [TRG] key was not pressed enough.
There may not be enough information
about the target to optimize the settings,
based on the condition of the target.
Increase the number of times the [TRG]

key is pressed after calibration starts.

Solution:

Cause: The target has an area with very

different reflectivity. The entire range

cannot be measured at once.

Solution: Set the "Effective range" and set the
calibration range.

[ "Effective range' (Page 5-24)

Laser intensity
(Setting the intensity of the laser light)
The intensity of the laser on this device can

automatically adjust to the target while measuring.
Set the intensity of the laser beam.

"Calibration" is not available when ASAP trigger function is set
to ON.

[J *ASAP trigger* (page 5-17)

Setting items
M Laser intensity

Setting range: AUTO / MANUAL (Default: AUTO)

¢ AUTO
Automatically adjusts the light intensity to the
optimum level. Select this in normal cases.

* MANUAL
Adjust the laser intensity to be between the upper
and lower intensity limits. Select this when the
reflectivity of the target changes rapidly and
drastically, or when only detection of the target is
required. If the target has low reflectivity, increase
the adjustment range. If the target has high
reflectivity, decrease the adjustment range.

B Maximum value
Set the upper adjustment limit when MANUAL is
selected.
Setting range: 1 to 99 (Default: 99)

B Minimum value
Set the lower adjustment limit when MANUAL is
selected.
Setting range: 1 to 99 (Default: 32)

sSuonIpuo) Juswalinses|y Bumes
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Setting restrictions Effecti
* The minimum and maximum value settings are e(.> Ive range . .
available when laser intensity is set to MANUAL.  (Setting the effective range for adjustments)

* Maximum value > minimum value The effective range of the CMOS calibration and

laser intensity are controlled by "Effective range". If
1 Display the MFL settings screen. there is a part of the target that has very different
[ "Displaying the MFL settings screen" (Page 5-21) reflective properties from the rest of the target,
CMOS calibration and laser adjustment may not
respond. In such a case adjust the measurement

2 Select [Laser intensity] with the [A] and [V] range from "Effective range" and measure again.

keys, then press the [ENTER] key. > Note |
"Calibration" is not available when ASAP trigger function is set
to ON.

] "ASAP trigger" (page 5-17)

MANUAL

A pull-down menu appears.

Laser intensity

3 select [AUTO] or [MANUAL] with the [A] and =
[V] keys, then press the [ENTER] key. (1)
Confirm the laser intensity. r(2)
If "AUTO" is selected, proceed to step 7.
If "MANUAL" is selected, proceed to step 4. S
[z ~ms
4 Select [Max] with the [A] and [V] keys, then
press the [ENTER] key.
X axis negative direction cursor X axis positive direction cursor

The device goes into value entry mode.

[ *Entering a Value" (Page 2-5) Setting items

Maximum value (1) X axis negative direction
[ Bl Setting range: 1 to 640 (Default: 1)
Set the effective range of the negative X direction

(left side of the screen) .

5 Press the [ENTER] key after setting the (2) X axis positive direction
maximum value. Setting range: 1 to 640 (Default: 640)
The maximum value is fixed. Set the effective range of the positive X direction

(right side of the screen) .

6 . . Setting restrictions
Select [Min] with the [A] and [V] keys, then X axis negative < X axis positive

press the [ENTER] key.

Set the minimum value by repeating the Effective range: All Effective range: Limited
operations in steps 4 and 5. Unstable Stable
Minimum value
B
Q—J
7 Pressthe [ESCAPE] key to complete the | i

setting.

CMOS calibration and laser intensity adjustment range
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1 Display the MFL settings screen.

Sampling time
D:] 'Displaying the MFL settings screen" (Page 5-21) pling

(Setting the CMOS sampling time)

2 Set the target within the measurement area The "Sampling time" is the time that the laser is
activated and CMOS receives light.

For targets with low reflectivity, lengthen the
sampling time to increase the amount of light
hitting the photoreceptor.

For targets with high reflectivity, shorten the
sampling time to decrease the amount of light

and display the CMOS image.
[J 'Measurement range" (Page 1-7)
[ 'Displaying the CMOS Image" (Page 5-18)

3 select [Effective range] with the [A] and hitting the photoreceptor.
[V] keys, then press the [ENTER] key. Effective range: 0.3 ms, 1to 10 ms (Default: 2ms)
The effective range specification cursor and (1] *(3) Histogram display" (Page 5-18)
window appear on the CMOS image.

In the default state, the specification cursor

. A Setting a longer sampling time when ASAP trigger function is
appears on the right and extreme left side of the ¢ N Ping 99

set to ON increases the number of samplings of the ASAP

sSuonIpuo) Juswalinses|y Bumes

CMOS image. trigger function. The target with lower reflectivity can be
handled.
4 Set the "Effective range" with the effective [J "ASAP trigger (page 5-17)
range cursor.
There are two ways to set the cursor, "Drawing" 1 Display the MFL settings screen.
and "Value input.” [J 'Displaying the MFL settings screen’ (Page 5-21)

I:ﬂ ‘Drawing an Area with the Cursor" (Page 2-6)
[] "Drawing an Area by Entering Values" (Page 2-7)

2 select [Sampling time] with the [A] and [V]

E3-CMOS

Galbration keys, then press the [ENTER] key.

Effect range

A pull-down menu appears.

_,—\— Effect range

Sampling time
2 ~|ms

5 Press the [ESCAPE] key to complete the
cursor settings. 3

Close the effective range window to make the
effective range specification cursor disappear.

Select the sampling time with the [A] and
[V1] keys, then press the [ENTER] key.
Confirm the sampling time setting.

6 Press the [ESCAPE] key to complete the 4

setting. Press the [ESCAPE] key to complete the

setting.

ArtisarGéetiisaiogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Www.art!'saﬁtgr.com



Head Settings

Mask Setting
(Cancelling the effects of stray light)

Depending on the shape and surface condition of
the target or the circumference of the
measurement area, laser light from sources other
than direct reflection from the target may hit the
photoreceptor. This unnecessary light is called
stray light. Stray light may prevent the shape of the
target from being accurately determined.

"Mask setting" masks the stray light received by the
CMQOS, thus reducing its effect. This is set by
defining the mask area on the CMOS image.

Profile screen

No mask Masked

Influence of stray light

=

CMOS image

Masked
No mask

Stray light

e o

HEADsetting - Head A(LJ-G080) - Mask setting

Near area 1

Newaeas ] (1)

Near area 4

Near area 5

Fararea 1
Fararea2
Fararea 3

Fararea 4

I 1
T

Fararea 5

Setting items

(1) Top 1 through top 5
The mask area can be composed of up to 5
locations below the top of the CMOS image (the
upper limit of the Z axis).
The shape of the mask area can be either a
rectangle or a triangle.

(2) Bottom 1 through bottom 5
The mask area can be composed of up to 5

locations above the top of the CMOS image (the
upper limit of the Z axis).
The shape of the mask area can be either a
rectangle or a triangle.
The size of the mask area is set by coordinates on
the CMOS image.

e X axis coordinate: 1 to 640
e Y axis coordinate: 1 to 480

1] "Measurement range" (Page 1-7)
CMOS image

Masked area

A

Masked area

1 Select "Head A" or "Head B" under "Head
setting" screen and press the [ENTER] key.

The setting screen for the selected head
appears. The setting items for "Head A" and
"Head B" are the same.

[J "Head Settings" (Page 5-11)

] "Head A/ Head B Settings" (Page 5-18)

2 Select [Mask setting] with the [A] and [V]
keys, then press the [ENTER] key.
The mask setting menu appears.

3 Set the target within the measurement area
and display the CMOS image.

Eﬂ "Measurement range" (Page 1-7)
] "Displaying the CMOS Image" (Page 5-18)

4 Select the mask selection area with the [A]
and [V] keys, then press the [ENTER] key.

Moving the cursor to a previously set mask area
will cause the outline of that mask area to turn
from light blue to blue.
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® When selecting a new mask area, the shape selection 2 Press the [ZERO] key

window will open. A window prompting you to confirm that the mask
* |f selecting a previously set area, proceed to step 6. area will be cleared .

Select shape
Do you want to clear the mask area?

5 Select a shape with the [<] and [[>] keys, 3 Select [Yes] and press the [ENTER] key.

then press the [ENTER] key. After the window is cleared, the display returns to
The mask area and the drawing window appear. the mask setting screen.

HEADSetting - Head A(LJ-G080) - Mask setting

Drawing

sSuonIpuo) Juswalinses|y Bumes

Mask areas on the CMOS image can be drawn to
mask unnecessary stray light.

[ "Drawing an Area with the Cursor" (Page 2-6)

[ "Drawing an Area by Entering Values" (Page 2-7)

6 Press the [ESCAPE] key to complete the
mask area settings.

The masked area will turn green when the
drawing window is closed.

7 Press the [ESCAPE] key to complete the
setting.

H Clearing mask settings
Delete unnecessary mask areas.

1 Select the mask selection area to be cleared
with the [A] and [V] keys, then press the
[ENTER] key.

[ "Mask Setting" (Page 5-26)

The selected mask area will change from light
blue to blue.
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Profile Alarm
(Setting the processing method for data that
cannot be measured)

When measuring holes or slopes on the target,
some parts may not be readable because of low
light intensity or areas outside of the measurement
range. Data that cannot be measured is called a
profile alarm. The "Profile alarm" setting controls
how data in profile alarms are handled.

Number of errors
r(1)
Harm LEveL
(2

Measure Target

[semies +—1(3)

Setting items
(1) Number of errors

Setting range: 0 to 255 (Default: 64)

A linear data interpolation will be created for
data that has profile alarm status.

When the incident count is greater than or
equal to the "amount of data with sequential
profile alarms," a linear interpolation is created
using the ends of the data. However, when
both ends of the X axis are in a profile alarm
status, the entire measurement will be a profile
alarm.

When the incident count is less than or equal to
the "amount of data with sequential profile
alarms," the whole profile will be in an alarm
status. This is ignored when the Number of
errors is set to 255.

A{tl‘sﬁﬁ Technology Group - Quality Instrumentation ...

Example: when the profile alarm data count is 4

Number of errors: 3

H_)

Profile alarm data

Number of errors: 4
——

Replaced with linear
interpolation data

O : Normal measurement data

® : Non measurable data
(Profile alarm))

(2) Alarm level

Setting range: 0 to 9 (Default: 4)

Sets the threshold level of the received light
status to be judged as not measurable (profile
alarm). This controls whether areas with
unstable shapes becomes a profile alarm or not
and whether measurement values will be
displayed.

'0" is the least sensitive to the alarm, and "9" is
the most sensitive.

Reducing this value will increase the influence of
external and stray light.

(3) Measurement targets

Specify this in accordance with the shape and
surface condition of the target to allow for more
stable measurements.

Setting range: Normal (default) / first peak
/ multiple reflection

¢ Normal
Select this setting for most cases.
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¢ 1st peak
If there are multiple peak absorbances
detected, the one nearest the top (near side)
of the Z axis will be measured.
Dj "Measurement range" (Page 1-7)

Multiple reflections

Use this when a varnished V portion or other
feature causes multiple reflection and stray
light.

Select "Head A" or "Head B" under "Head
setting" screen and press the [ENTER] key.
[J 'Head Settings* (Page 5-11)

[J *Head A/ Head B Settings" (Page 5-18)

2 Select [Profile alarm] with the [A] and [V]
keys, then press the [ENTER] key.
The program alarm setting screen appears.

3 Select [Number of errors] with the [A] and
[V1] keys, then press the [ENTER] key.

The device goes into value entry mode.
[ “Entering a Value" (Page 2-5)

Number of errors

[ B

4 Press the [ENTER] key after setting the
incident count.
The incident count is fixed.

5 Select [Alarm-LEVEL] with the [A] and [V]
keys, then press the [ENTER] key.
A pull-down menu appears.

Alarm-LEVEL

(ooo\lo)miwm—to

Select the alarm cut level with the [A] and
[V1] keys, then press the [ENTER] key.
Fix the alarm cut level.

Select [Measure Target] with the [A] and
[V1] keys, then press the [ENTER] key.
A pull-down menu appears.

Measure Target
Standard

1st peak
Mult reflect

Select a target, then press the [ENTER] key.
Confirm the target.

Press the [ESCAPE] key to complete the
setting.

sSuonIpuo) Juswalinses|y Bumes
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Tilt Correction
(Correcting the slant of the X axis due to
installation)

This corrects for slant in the X axis due to head
placement or the measurement target.
[ “Installing the Head" (Page 1-10)

Use "Position corr" to correct for dispersion due to target
placement during measurement.

[ *Position Adjustment" (Page 5-50)

HEADsetting - Head A(LJ-G080) - Tilt corr
S asgeere|
Head

30.000mm

Correction angle
0.00 deg

o+
[Fanget —
ez —

Fesmm—-

-30.000nim
-20.000mm

20.000mm

Setting items

(1)Tilt correction
* OFF (Default)
Do not correct for tilt.
* ON
Correct for tilt.
(2) Range 1 button
Set the area correction range.
(3) Range 1 area
Displays the area of correction range 1.
(4) Range 2 button
Set the area of correction range 2.
(5) Range 2 area
Displays the area of correction range 2.
(6) Correction result
Displays the result of tilt correction.
(7) Registration button
Registers the tilt correction.

Before correction After correction

/H/H/

"Tilt correction" uses a measurement of a standard
target to make corrections. The fit line calculated

from the data within range 1 or range 2 is rotated to
be horizontal. The measurement center is used as

the pivot for rotation.
Measurement center
(Z=0,X=0)

s

ErT ] 5000w
2} 15 000mmii
Head &

Standard targets

Range 1

Correction range: -10° to 10° (Default: 0.00°)

> Note |

e FErrors due to dead zones are not corrected.
Eﬂ "Installations for specific targets" (Page 1-11)
When tilt correction effects the Z axis
measurement value, near side count is used as
the measurement value.

The registered correction value (fixed value) is
used to correct for tilt.

* Measurement time will increase.
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Head Settings

The target used as a standard for tilt
correction should be set in the
measurement range.

[ "Measurement range" (Page 1-7)

Select "Head A" or "Head B" under "Head
setting" screen and press the [ENTER] key.

The setting screen for the selected head
appears. The setting items for "Head A" and
"Head B" are the same.

[J '"Head Settings* (Page 5-11)

[I] "Head A / Head B Settings" (Page 5-18)

Select [Tilt correction] with the [A] and [V]
keys, then press the [ENTER] key.

The "Tilt correction" screen appears.

The menu can be used from the "Tilt correction"
screen.

Dj 'Display Setting Menu" (Page 3-9)

Select whether tilt correction will be ON or
OFF with the [A] and [V] keys, then press
the [ENTER] key.

A pull-down menu appears.

OFF

Select [ON] with the [A] and [V] keys, then
press the [ENTER] key.

Setting items will become available and the
correction range area will be displayed.

HEADsetting - Head A(LJ-G080) - Tilt corr

30.000mm X:[ 5.000mm/div] v
z[10. Idiv] o
Head A Range 1
Correction angle
0.00 deg
I |
-
//
-30.000mm.
-20.000mm 20.000mm

ArtisarGMéedirisgiogy Group - Quality Instrumentation

6 Press the [TRG] key multiple times.

Activate the laser to begin sampling.
The pre-correction outline will be displayed in
yellow.

Select "Range 1" with the [A] and [V] keys,
then press the [ENTER] key.

The area of range 1 will appear in orange and the
drawing window will appear.

Draw the area of "Range 1."

Set the area size and position to match the target.
17 "Drawing an Area with the Cursor' (Page 2-6)
Dj ‘Drawing an Area by Entering Values" (Page 2-7)

Draw the area of "Range 2" as in steps 7
and 8.

1 OSeIect [Registration] with the [A] and [V]

keys, then press the [ENTER] key.

The correction will be fixed and the corrected
profile will be displayed in red.

A setting error will be displayed if the correction
range is exceeded. Adjust the head installations
and correct for tilt again.

Memory sum error

Quantity of revision exceeds the setting range.

1 1 Press the [ESCAPE] key to complete the

"Tilt correction” settings.

sSuonIpuo) Juswalinses|y Bumes
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Height Correction

(Correcting the slant of the Z axis due to
installation)

This corrects for height differences on the Z axis

due to head placement or the measurement target.

® Height correction occurs after tilt correction.

* Use "Position corr" to correct for dispersion due to
target placement during measurement.
[ "Position Adjustment" (Page 5-50)

HEADsetting - Head A(LJ-G080) - Height corr

Head A | o |

Measure height

Corr height

[ o———
[Fensez —1

mm ——f—

L] —

[Fagsision—

-30.000mm
-20.000mm 20.000mm

Setting items
(1) Height correction
¢ OFF (Default)
Do not correct for height differences.
e ON
Correct for height differences.
(2) Range 1 button
Set the area correction range.
(3) Range 1 area
Displays the area of correction range 1.
(4) Range 2 button
Set the area of correction range 2.
(5) Range 2 area
Displays the area of correction range 2.
(6) Measured height
This displays the height before correction.
(7) Corrected height
This sets the height after correction.
Setting range: 0 to 999.99 mm (Default: 1,000
mm)
(8) Register button
Registers the height correction.

10mm

Before correction After correction

10.5mm I_mem

"Height corr" uses a measurement of a target of
known standard target to make corrections.

The difference (height) between the average
heights of "Range 1" and "Range 2" is used as the

"Corr height" correction factor.
Standard height

30000mm X{_5.000mmiaiv]
Z{10000mmiei]
Head A

30000mm

Range 1 Range 2
Correction range 0 to 10mm (Default: 1mm)

The registered correction value (fixed value) is
used to correct the height.

1 The height difference used as the height
correction standard is set within the
measurement range.

] "Measurement range" (Page 1-7)

2 Select "Head A" or "Head B" under "Head
setting" screen and press the [ENTER] key.
The setting screen for the selected head
appears. The setting items for "Head A" and
"Head B" are the same.

Eﬂ "Displaying the Head Settings Screen" (Page 5-11)
Eﬂ "Head A / Head B Settings" (Page 5-18)
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Head Settings

3 Select [Height corr] with the [A] and [V]

keys, then press the [ENTER] key.

The height correction screen appears.

The menu can be used from the height correction
screen.

[ 'Display Setting Menu" (Page 3-9)

Select whether height correction will be ON
or OFF with the [A] and [V] keys, then
press the [ENTER] key.

A pull-down menu appears.

OFF

Select [ON] with the [A] and [V] keys, then
press the [ENTER] key.

Setting items will become available and the
correction range area will be displayed.

HEADsetting - Head A(LJ-G080) - Height corr

30.000mm X[ _5.000mm/div]
Z:{ 10.000mm/div]
Head A

Range 1
Range 2

Measure height

7~ ~N Corr jht
Comon

Registration

-30.000mm

~20.000mm 20.000mm

Press the [TRG] key multiple times.

Activate the laser to begin sampling.
The pre-correction outline will be displayed in
yellow.

Select "Range 1" with the [A] and [V] keys,
then press the [ENTER] key.

The area of range 1 will appear in orange and the
drawing window will appear.

Draw the area of "Range 1."

Set the area size and position to match the target.
[] 'Drawing an Area with the Cursor" (Page 2-6)

[1] "Drawing an Area by Entering Values" (Page 2-7)

ArtisarGMéedirisgiogy Group - Quality Instrumentation

9 Draw the area of "Range 2" as in steps 6

and 7.

1 Oselect [Corr height] with the [A] and [V]

keys, then press the [ENTER] key.

Enter the corrected height.

For example, if the difference between the
average of range 1 and the average of range 2 is
10 mm, the corrected height will be 10.000.

[ "Entering a Value' (Page 2-5)

Corr height

ow0]mm

1 1 Select [Registration] with the [A] and [V]

keys, then press the [ENTER] key.

The correction will be fixed and the corrected
waveform will be displayed in red.

A setting value error will be displayed if the
correction range is exceeded.

Adjust the installation of the heads. Alternatively,
check the dimensions of the height difference.
Then perform height correction again.

Memory sum error

Span exceeds the setting range.

1 2Press the [ESCAPE] key to complete the

"Height corr" settings.

sSuonIpuo) Juswalinses|y Bumes
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Profile Settings

Profile Settings

(Setting the profile processing conditions)

Profile settings are the settings that control

calculation of profiles from head A and head B as

well as profile stabilization.

[ "Measurement Conditions and Measurement Data Flow"
(Page 5-2)

[ "Setting the Measurement Conditions to Meet Your
Needs" (Page 5-3)

I:ﬂ "List of setting ranges and default values for profile
settings” (Page 5-5)

30.000m; :[5.000mm/div]
Vdiv]

X[
Z:{20.000mm/ Calculation

NEe—=—+a

Head delay count

(1)
C et (2)
@)
@
)

-30.000m;
30.000m

Nt

[_5.000mmdi]

{20 goommiai] | [T |Point1= (4
Head B

Averaging

[ Jimest=(5
Adjust profile_{1= (6)

-30.000mm
-20.000mm 20.000mm

Setting items
(1) "Calculations" (page 5-35)
The calculates the difference between the

profiles from heads A and B.

(2) "Head Delay Count" (page 5-41)
The calculates the difference between the
sampling from heads A and B.
(3) "Filter" (page 5-42)
This removes noise from the profile.
(4) "Smoothing" (page 5-42)
This averages the profile along the X-axis.
(5) "Averaging" (page 5-43)
This averages the difference between
profiles.

(6) "Profile Correction" (page 5-44)
This calculates the differences between the

coordinate systems of profiles from heads A
and B.
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Displaying the Profile Settings
Screen

1 Use the Prog/Run switch to display the
settings screen.
[ "Settings screen" (Page 2-1)

2 Select [Profile] with the [A] and [V] keys,

then press the [ENTER] key.

The profile settings screen will be displayed and
the cursor will move to "Calculation."

Profile
30.000m XI_5.000mmidiv]| |
z[ Calculation

Head Al o

Head delay count

Filter

Sm

X1 sobomman] | oo
[_5.000mmly
Zit 20 obommciv] | [(1___]Point
Head B
eraging
[

-30.000m:
30.000m

Ave

-30.000m:
~20,000mm 20.000mm

* Sampling occurs and a profile is displayed when the
[TRG] key is pressed.

® The profile can be enlarged, shrunk or moved within
the display settings menu.
[ 'Display Setting Menu" (Page 3-9)



Profile Settings

Calculations OFF
(Calculating the distance between profiles) There are no calculations when calculation is
turned OFF.

Calculations compares the profiles of heads A and
B, then creates a post-calculation profile. It is
possible to measure widths, thicknesses, heights
and differences that cannot be measured with one
head.

There are six types of calculations.

Setting range

* OFF (Page 5-35) (Default)
No calculation is performed.

* A+B (Page 5-36)
This adds the head A profile and the head B profile.

* A-B (Page 5-37)
This subtracts the head A profile and the head B
profile.

* Wide (Page 5-38)
This lines up the profiles from heads A and B, then
creates a single, connected post-calculation
profile.

¢ Linking (H) (Page 5-39)
This displays the profiles from heads A and B lined
up horizontally.

* Linking (V) (Page 5-39)
This displays the profiles from heads A and B lined
up vertically.

* When calculation is not set to OFF, the trigger
synchronization setting is ignored and operation
continues with the triggers synchronized.

« The calculation settings are ignored when there is only 1
head connected.

« Changing the calculation settings voids all previous
calculation settings.

[J "Function Limits and Selecting Setting Items" (Page 5-10)

sSuonIpuo) Juswalinses|y Bumes
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A+B Measurement example:
+ Thickness profile measurement

This adds the profiles from heads A and B, then The target is inserted between heads A and B and
creates a post-calculation profile. the thickness profile is measured.

Dj "Overview of Measurement Modes" (Page 5-67) ED Overview of Measurement Modes® (Page 5-67)

Head A Head B

Sum of A+B

* The calculation of profiles from heads A and B can —\—/— \ /

occur at the same time as profile correction. This
corrects any discrepancies caused by head
installation direction or misalignment slip. &= = — —
[0 "Profile Correction" (Page 5-44)

* Adjustments required because heads A and B are

installed on an incline are carried out in tilt and height Sum of A+B v
correction.

) . Thickness
Q7 "Tilt Correction" (Page 5-30) prolfile

[J "Height Correction" (Page 5-32) —\_\_/_/—4

* The profile shown for head B in the diagram is the
post-adjustment profile.
I:ﬂ "Profile Correction" (Page 5-44)
* When measuring the thickness, set the measurement
mode to "Height".
Thickness adjustment for a master workpiece uses the
auto-offset function.
17 "Height" (Page 5-83)
17 "Auto-offset" (Page 3-16)
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Measurement example:

A-B Paint coating thickness measurement
This subtracts the profile of head B from that of This is an example of measuring the thickness of a
head A, then creates a post-calculation profile. coat of paint applied to a surface. The profile of the
[1] *Overview of Measurement Modes" (Page 5-67) unpainted surface (head B) is subtracted from the
profile of the painted surface (head A).
Head A Head B
Head A

Difference
between Aand By

sSuonIpuo) Juswalinses|y Bumes

Head A Head B

* The calculation of profiles from heads A and B can o e
occur at the same time as profile adjustment. This

corrects any discrepancies caused by head
installation direction or misalignment slip.
I:[] "Profile Correction" (Page 5-44) /\

* Corrections required because heads A and B are — — — —
installed on an incline are carried out in tilt and height
correction.
[ 'Tilt Correction” (Page 5-30) Difference
[J "Height Correction" (Page 5-32) = Paint coating

thickness

® The profile shown for head B in the diagram is the
post-adjustment profile.
[ *Profile Correction" (Page 5-44)
* Set "Cross-Sectional Area" for the measurement mode.
[ *Cross-Sectional Area" (Page 5-89)
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Wide

This lines up the profiles from heads A and B, then
creates a single, connected post-calculation
profile.

When wide is selected, the range of the X-axis is
doubled and the zero point becomes the boundary
between heads A and B.

[ "Overview of Measurement Modes" (Page 5-67)

Head A Head B

Wide calculation

* This is an image used only to clarify the wide function. The
actual size of the display is not changed.

The data in the area where the measurement areas of head A
and B are not overlapped is alarm. To eliminate the alarm
part, set the X correction of the profile correction function.
The profile alarm function cannot be used.

Dj 'Measurement range" (Page 1-7)

[ "Profile Correction" (Page 5-44)

[ Profile Alarm" (Page 5-28)

* The calculation of profiles from heads A and B can
occur at the same time as profile adjustment. This
corrects any discrepancies caused by head
installation direction or misalignment slip.

[0 "Profile Correction" (Page 5-44)

* Corrections required because heads A and B are
installed on an incline are carried out in tilt and height
correction.

[0 'Tilt Correction" (Page 5-30)
17 "Height Correction” (Page 5-32)
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Measurement example:

Measuring the width of two heads
This example demonstrates the use of two heads
to measure a target that is wider than the
measurement range of a single head.

Head B

Wide calculation

Width

* The profile shown for head B in the diagram is the
post-adjustment profile.
[0 "Profile Correction" (Page 5-44)
* Set "Width" for the measurement mode.
7 "width" (Page 5-86)



Profile Settings

o o Measurement example:
Linking (H) / Linking (V) Maximum thickness measurement

This displays the profiles from heads A and B lined up The target is inserted between heads A and B and
either vertically or horizontally. This calculates the the maximum thickness is measured.
difference between the profiles from heads A and B,
then measures in the selected measurement mode.
The measurement modes that allow the difference between
profiles to be calculated are step, width and center point.
I:ﬂ "Overview of Measurement Modes" (Page 5-67)

Head A Head B

Calculation: Linking (H)

sSuonIpuo) Juswalinses|y Bumes

Head A Head B

Head A Head B 7/ \ A

Calculation: Linking (V)

Calculation: Linking (V) ! M

www Maximum
””””” thickness

= =

* The profile shown for head B in the diagram is the
post-adjustment profile.
[ *Profile Correction" (Page 5-44)

e Set "Step" for the measurement mode.

® The calculation of profiles from heads A and B can
occur at the same time as profile adjustment. This
corrects any discrepancies caused by head
installation direction or misalignment slip. (1] "Step" (Page 5-85)
[ "Profile Correction" (Page 5-44)

* Corrections required because heads A and B are
installed on an incline are carried out in tilt and height
correction.
[ 'Tilt Correction" (Page 5-30)
[ "Height Correction” (Page 5-32)
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Measurement example: 1 Display the "Profile setting" screen.

Width and step measurement with two heads (] "Displaying the Profile Settings Screen” (Page 5-34)
The target is positioned away from heads A and B
and the width and step value of the target are

measured.
2 Select [Calculation] with the [A] and [V]

keys, then press the [ENTER] key.
The pull-down menu appears.

A+B
A—B

Wide
Linking (H)
Linking (V)

3 Select a calculation method with the [A]
and [V] keys, then press the [ENTER] key.
An initialization conformation message appears. The
master registration, position correction and OUT
settings are initialized.
[ "Master Registration" (Page 5-48)
[ "Position Adjustment" (Page 5-50)
] "OUT Settings" (Page 5-65)

Changing setting after master registration initialzes the setup. Procced?

N B -

4 Select [Yes] and press the [ENTER] key.

Calculation: Linking (H) ¢ The calculation will be fixed and the post-
= calculation profile will be displayed.

St
° 5 Press the [ESCAPE] key to finish.

Width

Select "Width" and "Step" for the measurement mode.
[ 'width" (Page 5-86)
[ "step" (Page 5-85)
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Head Delay Count

(Calculating the difference between the
sampling from heads A and B)

"Head delay count" can only be calculated when
two heads are connected. This feature allows the
profile from head A and the profile from head B to
be measured from the same measurement
location. When sampling the profiles from heads A
and B, calculations are based on measurements of
a specified position, measured in terms of the time
between when that position is read by head A and
when it is read by head B, rather than being based
on the measurements taken at the same time. The
profile from head A is used as the standard and
measurements from head B are delayed.

Setting range: 0 to 1023 times (Default: 0)

Measurement example:
Paint coating thickness measurement

Head A, head B and the nozzle move as a single unit.
Head A will read a position 3 measurements after
head B reads the base surface at the same
position. This allows measurements of one position
to be used when calculating the profile.

The head delay can be set to a maximum of 1023. Set this to
match the distance between heads A and B as well as the
speed a which they move.

The two heads move as a
single unit.

Profiles A3 through A5 are measured as head A moves.
Profiles B1 through B5 are measured as head B moves.
A3 is sampled at the same time as B3. A4 is sampled at the
same time as B4 and A5 is sampled at the same time as B5.

ArtisarGMéedirisgiogy Group - Quality Instrumentation

Head Delay Count: 3

(1)1 2 3 4 5
Trigger
(continuous/
external)

@ A A2 A3 A4 AS
Head A profile \’\ \? \f{ V{ \?
@) g B2 B3 B4 85
Head B profile \ \ \ \ '-\
4)

(

A4—B1 A5—B2

RENREN

(1) Sampling begins with input from the trigger (continuous or
remote).

(2)The profile for head A is measured.

(3)The profile for head B is measured.

(4)The profile from head B (B1, removed by a number of
measurements corresponding to the head delay value) and
the profile from head A (A4) are calculated.

Calculation
A-B profile

1 Display the "Profile setting" screen.
[ 'Displaying the Profile Settings Screen" (Page 5-34)

2 This occurs when "Calculation" is not set to
"OFF."
[ "Calculations" (Page 5-35)

Selecting "OFF" precludes the head delay from being
set.

3 Select [Head delay count] with the [A] and
[V] keys, then press the [ENTER] key.
The device enters the value input state.

Head delay count

times

4 Input a "Head delay count" and press the
[ENTER] key.
[ *Entering a Value' (Page 2-5)
The head delay count is fixed.

5 Press the [ESCAPE] key to complete the
setting.

sSuonIpuo) Juswalinses|y Bumes
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Stabilizing Profiles

Depending on the shape and surface conditions of
the target, the "filter," "smoothing" and "averaging"
settings can be used to stabilize the profile.

Filter
(Removes noise from the profile)

Setting the "Filter" on a profile removes abnormal
values and noise.

Setting range: OFF / F1 / F2 (Default: F1)

e OFF
The filter is not used.

* F1
5-point median processing is carried out.

s F2
5-point median processing is carried out and the
flat areas are smoothed.

1 Display the "Profile setting" screen.
Dj 'Displaying the Profile Settings Screen" (Page 5-34)

2 Select [Filter] with the [A] and [V] keys,
then press the [ENTER] key.
A pull-down menu appears.
Filter

Fi

3 Select a filter setting with the [A] and [V]
keys, then press the [ENTER] key.
The filter selection is fixed.

4 Press the [ESCAPE] key to complete the
setting.
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Smoothing

(Averaging a profile along the X-axis)
Smoothing takes the data for each point on the X-
axis of a single sampling and uses it to compute a
moving average.

Increasing the smoothing number will not change
the response time, but will increase the
resemblance of the smoothed profile to the original
profile.

Setting range: 1/2/4/8/16 /32 /64 (Default: 8)

After smoothing

1 Display the "Profile setting" screen.
ED "Displaying the Profile Settings Screen" (Page 5-34)

Before smoothing

2 Select [Smoothing] with the [A] and [V]
keys, then press the [ENTER] key.
A pull-down menu appears.

Smoothing

1 Point
2

4

8

16

32

3 Select a smoothing setting with the [A] and
[V] keys, then press the [ENTER] key.
This fixes the smoothing count.

4 Press the [ESCAPE] key to complete the
setting.



Profile Settings

1 Display the "Profile setting" screen.

Averagin
ging I:D "Displaying the Profile Settings Screen" (Page 5-34)

(Averaging multiple profiles)

Averaging takes the average of each point along

the X-axis after a set number of profiles have been 2 select [Averaging] with the [A] and [V]
sampled. The setting range for averaging varies
depending on the multiple trigger setting. keys, then press the [ENTER] key.

[ "Muttiple Trigger" (Page 5-15) A pull-down menu appears.
1] "Function Limits and Selecting Setting Items" (Page 5- Averaging
10) 1 times
2
Before averaging After averaging 4

= [

3 Select an averaging value with the [A] and
[V] keys, then press the [ENTER] key.
This fixes the averaging count.

sSuonIpuo) Juswalinses|y Bumes

When multiple trigger is OFF.

Setting range: 1/2/4/8/16/ 32/ 64 (Default: 1)
Averaging is not carried out if the range is set to 1.
Specifying a larger averaging value does not 4
change the resemblance of the averaged profile to -
the originals, but it will increase the response time. setting.

Press the [ESCAPE] key to complete the

When multiple trigger is ON.

Setting range: OFF / ON (Default: OFF)

e OFF
No averaging is carried out. Used in
combination with the measurement mode
settings.
Eﬂ "Comparative Measurement Mode" (Page 5-103)

¢ ON
Averaging is carried out over the number of
samples specified in "Sampling count" under
"Multiple trigger."
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Profile Correction
(Adjusting the coordinate systems of heads A
and B)

"Adjust profile" adjusts any discrepancies in the
respective coordinate systems used by head A
and head B caused by head installation or
misalignment.

"Adjust profile" adjusts the profile from head B to
match that of head A.

When the "Calculation” profile setting is OFF, the profile
adjustment setting is ignored and no profile adjustment is
carried out.

[ Calculations' (Page 5-35)

Zinversion

L2
— =T
- (3)

-30.000mn}

30.000mn) X:[_5.000mm/div]
Z:[ 20.000mm/div]
Head B|

-30.000mén
~20,000mm

20.000mm

Setting items

(1) X inversion (Page 5-44)
The X-axis of the profile from head B is
inverted.

(2) Z inversion (Page 5-44)
The Z-axis of the profile from head B is
inverted.

(3) X correction (Page 5-44)
A moving average of the profile from head B is
calculated in the X direction.

(4) Z correction (Page 5-44)
A moving average of the profile from head B is
calculated in the Z direction.

Inverted X-axis / inverted Z-axis

X-axis or Z-axis of the profile from head B is
inverted.
Setting range: OFF/ ON (Default: OFF)

Original profile

— Inverted X-axis —
OFF ON

=

(OFF

L\
Inverted Z-axis @ %
_\_/_

-/
IRYA

ON

X correction / Z correction

The moving average of the profile from head B is
computed along the X-axis or the Z-axis.

Setting range: Within the head measurement range
(Default: 0 mm)

X-axis correction IZ(ﬁ-ams correction offset

[

@ Z-axis correction The part where no data exists as
a result of correction is regarded
as alarm data.

I Z-axis correction offset

When "Wide" is selected in the Calculation function, the data
in the area where the measurement areas of head A and B
are not overlapped is alarm. To eliminate the alarm part in the
gap, set the X correction.

Eﬂ "Measurement range" (Page 1-7)

] "wide" (Page 5-38)

A{tﬁan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Ww@rNeXtiSeintg.com



Profile Settings

Examples: Profile correction

Example 1:

[TJ "Measurement example: Measuring the width of two
heads" (Page 5-38)

Wide calculation v

Width

m X inversion:OFF
Not used because the coordinate systems of the X-
axes are in the same direction.

m Z inversion:OFF
Not used because the coordinate systems of the Z-
axes are in the same direction.

m X correction:
In use. This eliminates the alarm part in the gap
between the profiles of head A and B, or reduces
the overlapped part.

m Z correction:
Use this when the profiles from heads A and B are
not aligned in the Z direction.

ArtisarGMéedirigiogy Group - Quality Instrumentation ...

Example 2:

[IJ "Measurement example: Paint coating thickness
measurement' (Page 5-37)

Head A

Difference
between A and B v

— Paint coating
thickness

m X inversion: ON
The X-axis of the profile from head B is inverted
because head B is facing head A.

m Z inversion:OFF
Not used because the coordinate systems of the Z-
axes are in the same direction.

m X correction:
In use. Adjust the X-axes of the two coordinate
systems so that they are aligned.

m Z correction:

Use this when the profiles from heads A and B
are not aligned in the Z direction.

Guaranteed | (888) 88-SOURCE | www.art!'saﬁtgr.com
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Example 3:

[ "Measurement example: Thickness profile
measurement" (Page 5-36)

Head A
Sum of A+B v
Thickness
profile

m X inversion: ON
The X-axis of the profile from head B is inverted
because head B is facing head A.

m Z inversion:OFF

Set this to off so that increases in thickness for
heads A and B do not result in a shift in the Z-axis.

m X correction:
In use. Adjust the X-axes of the two coordinate
systems so that they are aligned.

m Z correction:

Adjust the zero point of Z-axis for head B so that the
post-calculation thickness can be measured properly.

Correction can be handled by the auto-offset function if Z
direction correction is not set.
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[ "Auto-offset' (Page 3-16)

Example 4:

1] "Measurement example: Maximum thickness
measurement' (Page 5-39)

Calculations

Maximum
thickness

m X inversion: ON

The X-axis of the profile from head B is inverted
because head B is facing head A.
m Z inversion: ON

The Z-axis of head B is inverted to align with the Z-
axis of head A.

m X correction:
In use. Adjust the X-axes of the two coordinate
systems so that they are aligned.

m Z correction:
Not required. Thickness adjustment for a master

workpiece uses the auto-offset function.
[ "Auto-offset’ (Page 3-16)
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1 Display the "Profile setting" screen.
[ 'Displaying the Profile Settings Screen” (Page 5-34)

2 This occurs when "Calculation" is not set to
"OFF."
[ Calculations' (Page 5-35)

Profile correction cannot be set if "Calculation” is set to
"OFF"

3 Select [Adjust profile] with the [A] and [V]
keys, then press the [ENTER] key.

The profile correction screen appears. The
screen layout varies depending on the
calculation settings.

For sum, difference or Linking (V)

'30.000mm X[ s.amm/aw] 1l

z{ Xinversion
Head A || [oFF ~

Zinversion
! | X correction
-
-30.000mn} 2 corection
30.000mr X[ 5.000mmidiv] 0om] mm
7

Head B|

-30.000mén
~20,000mm 20.000mm

For wide or Linking (H)

Profile
'30.000mm X:[ 10.000mmydiv] :[10.000mmydiv]] ||

X[
z[ zl
Head A Head B|
X correction
_l 0om] mm
— Z correction
| | e -
£30.000mn
20.000mm 20,000mm -20.000mm 20.000mm

4 Sselect [X inversion] with the [A] and [V]
keys, then press the [ENTER] key.
A pull-down menu appears.

ArtisarGMéedirisgiogy Group - Quality Instrumentation

X inversion
OFF

5 Select [OFF] or [ON] with the [A] and [V]
keys, then press the [ENTER] key.

The selection is fixed. When "ON" is selected, the
profile from head B is displayed with an inverted
X-axis.

6 Set "Z inversion."

The steps for making these settings are the same
as for setting "X inversion."

7 Select "X correction" with the [A] and [V]
keys, then press the [ENTER] key.

The device enters the value input state.
[ *Entering a Value' (Page 2-5)

sSuonIpuo) Juswalinses|y Bumes

X correction

8 Input the "X correction," then press the
[ENTER] key.

Once the X direction correction is set, the profile
from head B is displayed shifted along the X-axis.

9 Set "Z correction."

The steps for making these settings are the same
as for setting "X correction."

1 OPress the [ESCAPE] key to complete the
setting.

® Press the [SCREEN] key to confirm the pre-adjustment
and post-adjustment profiles. Each time the [SCREEN]
button is pressed, the display alternates between the
two profiles.

® Press the [MENU] key to display the display operation menu.
Display contents: "Zoom in/out, move display range,
auto-adjust, display initial value"
[ 'Display Setting Menu" (Page 3-9)
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Master Registration

Master Registration

(Registering the profile of the target to be used as the

measurement standard

Measure the object to be used as the measurement

standard (master target). The waveform (profile) from

this measurement is registered. This is called "Master

reg."

The recorded profile is called the master profile.

The master profile becomes the standard for

measurement mode settings and position

correction.

I:ﬂ "Measurement Mode (Setting measurement conditions)"
(Page 5-67)

Dj "Position Adjustment" (Page 5-50)

[0 "Measurement Conditions and Measurement Data Flow"
(Page 5-2)

[ "Setting the Measurement Conditions to Meet Your
Needs" (Page 5-3)

[I] "List of setting ranges and default values for registering
a master" (Page 5-5)

WeronCard )
Program00 [Environ setting]  [MEMORY CARD Settil ng
HEADsetting

Profile

q

/70N

Master reg

Pos corr /
~7

OUTsetting

Common

Ik

HELP

Measurements that require a master profile

A master profile is required for taking the following

measurements.

* Measurements that use "Pos corr"

* Measurements made when any of the following
selections are made under "Measurement mode"
Profile comparison 1
Profile comparison 2
Profile tracking 1
Profile tracking 2
[ "Position Adjustment" (Page 5-50)

1] "Measurement Mode (Setting measurement
conditions)" (Page 5-67)

Settings that require a master profile
A master profile is required for using the following
settings.
¢ Drawing an area with "Measurement mode"
I:ﬂ "Measurement Mode (Setting measurement
conditions)" (Page 5-67)
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Registering a Master

1 Set the target to be used as the standard
(masterwork) within the measurement area.
Eﬂ "Measurement range" (Page 1-7)

2 Use the [Prog/Run] switch to display the
settings screen.
[ "Settings screen’(Page 2-1)

3 Select "Master reg" with the [A] and [V]
keys, then press the [ENTER] key.
A "Master reg" screen corresponding to the
number of heads connected and the calculation
setting appears. The cursor moves to the register
button on a recordable profile.

® When there is one 1 head

30.000mm X[
z[

Head A|

-30.000mni

~20,000mm 20.000mm

* When there are 2 heads and calculation is OFF

30.000mm Xi[_5.00
Z:[20.04¢

0.000mr

30.000mm X_5.000mmidiv]
Z:[ 20.000mmidiv]
Head B

30.000mn)
~20.000mm 20.000mm




Master Registration

® When there are 2 heads and calculation is set to sum or difference 4 Press the [TRG] key multiple times to take a

Master reg measurement.
S

The measured waveform (profile) will be
displayed in yellow.

If there are no error messages, proceed to step 5.
If there is an error message, change the
waveform stabilization settings or the installation
settings and measure again.

[ "Installing the Head" (Page 1-10)

I:D "Head A / Head B Settings" (Page 5-18)

[ "Profile Settings" (Page 5-34)

-60.000min

~20,000mm 20.000mm

® When there are 2 heads and calculation is set to wide 5 Use the [A] and [V] keys to move the cursor
to the register button for the head that will

o e | be registered

® Register: Head A

* Register: Head B

* Register: Both heads

* Register: After calculation
Select one of the above.

sSuonIpuo) Juswalinses|y Bumes

6 Press the [ENTER] key.

-30.000mn}

40.000mm 42.000mn The waveform is registered and a waveform
registration confirmation window appears.
The profile registered as the master profile
appears in red.

® When there are 2 heads and calculation is set to Linking (H)

saooonm 2 To dommiav] 0 Soommian]
Hoaa A Hoad B
Master reg
Masking registration complete.
7 Press the [ENTER] key to close the window.
-30.000min
-20.000mm 20.000mm__-20.000mm 20.000mm

* When there are 2 heads and calculation is set to Linking (V) 8 Press the [ESCAPE] key to complete master
registration.

Master reg

-30.000mn}
30.000mm X _5.000mm/div]
Z:{ 20.000mm/div]

Head B

-30.000mn}
~20.000mm 20.000mm
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Position Adjustment

Position Adjustment

(Correcting the position of the target and measuring)

Overview of Position Adjustment

If there is a variation in the target position (position

slip), correct measurements may not be possible

because the target may have moved out of the

measurement area. "Pos corr" corrects the

difference between the target and the master profile

via the internal controller and allows correct

measurements when there is position slip.

[0 "Measurement Conditions and Measurement Data Flow"
(Page 5-2)

[ "Setting the Measurement Conditions to Meet Your
Needs" (Page 5-3)

I:ﬂ "List of setting ranges and default values for position
correction" (Page 5-6)

* Errors due to dead zones in the target are not
corrected.

[J "Installing the Head" (Page 1-10)

* The measurement time and trigger delay will increase.
Dj "Trigger Interval and Measurement Time" (Page 10-21)

* The display in the measurement screen tracks the
position of the measurement area. The display of the
profile is not adjusted.

* |f position correction fails, the measurement alarm will
activate. Position correction failure can be confirmed
by the invalid output. Adjust the position correction
settings and the target positioning sensitivity.

Q7 "Invalid output" (Page 8-6)

* A master profile is required for position correction.

[J "Master Registration" (Page 5-48)

To correct the errors due to head placement or tilt of the
target or that of the target stage, use "Tilt Correction” and
"Height Correction".

[ "Tilt Correction" (Page 5-30)

[ "Height Correction® (Page 5-32)

When there is no position slip

Correct measurements are possible because the
target and the measurement area are aligned.

Measurement area

0000mm

Target profile

20.000mm,

o 2o
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If there is position slip and no position
correction.

If the target slips and falls outside of the
measurement area, measurement will not be
possible.

Measurement area

Position

slip Target profile

Master profile

a0000mm

20000 200000

If there is position slip followed by position
correction

If the target is in a different position, the difference
between the target position and the master profile
is calculated. The measurement area is adjusted

by the amount of slip and a measurement is taken.

Measurement area

Correction
Target profile

Master profile

30.000mm

o 2w



Position Adjustment

Types of Position Correction

There are three types of position correction, "Profile
correction" that uses the shape, "Edge correction”
that uses the edge, and "ANG correction" that
corrects tilt.

Profile correction

This corrects position slip using the shape of the
target. Position correction can correct for position
slip along the X-axis or Z-axis, or for tilt. Unlike
"ANG correction’, tilt can be adjusted to an angle.
Because this requires a great deal of internal
calculation, the measurement time will be longer.
[ "Profile correction" (Page 5-51)

Measurement area

00000m

Correction Target profile

| Master profile

~Z000mm 200000

Edge correction

Target edge faces and flat areas (called edges)
are used to correct position slip. This corrects
position slip in the X and Z directions. This does
not correct for tilt. This operation is faster than
profile correction.

Measurement area

300000m

Correction

Target profile

; “f Position slip in
.. the Z direction

Master profile

2of 2w

Position slip in the X direction

There are four types of edge correction.
» X correction (page 5-54)

» Z correction (page 5-54)

» X-Z correction (page 5-55)

» Z-X correction (page 5-55)
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ANG correction

ANG correction adjusts the tilt of the target so that
its flat area becomes level. Leveling the reference
surface when measuring warpage measurement or
step enables high accuracy measurement.

ANG correction is higher than profile correction in
accuracy.

[0 "ANG Correction' (Page 5-61)

ANG correction area

Measurement
area

Target profile

(Correction

Master profile

Displaying the Position
Adjustment Settings Screen

1 Use the [Prog/Run] switch to display the
settings screen.
Q7 "Settings screen" (Page 2-1)

2 Select [Pos corr] with the [A] and [V] keys,
then press the [ENTER] key.

The [Pos corr] screen will be displayed and the
cursor will move to "Calculation” or "Head A"

® When calculation is OFF or Linking (V) or Linking (H)
is set

WemonyCard

Program00 Environ setting_| [ MEMORY CARD
HEADsetting

Setting

Correctionmode  OFF

Pre

e

Master reg

N

Correctionmode  OFF

g
8
o
S

setting

I

Common

HELP

sSuonIpuo) Juswalinses|y Bumes



Position Adjustment

® When sum, difference or wide is set

WemoryCar

Cad
Program00 Environ setting | | MEMORY CARD Semng
HEADsetting Correction mode  OFF

Profi

qI

)

Master reg

QEQIQ

OUTset

ing

Common

Ik

HELP |

3 Select a profile to correct with the [A] and
[V] keys, then press the [ENTER] key.

The profile correction setting screen appears.

Pos corr - Head A
30.000my X_5.000mmidiv]
z[ i

*I

Correction mode

Head A |||l [orr v

-30.000mrd

~20.000mm 20.000mm
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Profile Correction
(Correcting position by shape)

Profile correction adjusts the position of measured
profiles to match the portion of the master profile
with which they share the greatest similarity.
Position correction can correct for position slip
along the Z-axis or for tilt.

* The range for tilt correction is +15°.

* Tilt detection operates by internally inclining the profile
area within the search area, but the entire profile area
must fall within the search area.

Profile area

Search area

Pos corr - Head A

X[ 5.000mmvdiv] []
Zi[10.000mm/div]
Head A

\ : [Foeem 1 (2)

%)+ (4)

Actual Value

30.000mr

0.0%

-30.000mri

~20.000mm ] 20000mm

Master profile /

(1) Correction mode
Select a type of profile correction.

(2) Profile area
This records a shape set with the master profile
in the profile area. Position is corrected with the
registered profile.

(3) Search area
This specifies the range within the measured
shape to search for a segment that matches
the profile area.

(4) Correlation value
This is the amount by which the detected
shape matches the registered profile.
Increasing this value increases the sensitivity of
the position correction, but also increases the
chance of failure. Use the default value for most
cases.
Setting range: 0 to 99% (Default: 70%)




Position Adjustment

4 Select "Profile corr" with the [A] and [V]
keys, then press the [ENTER] key.
The profile correction settings screen appears.

Profile correction operations during
measurement

Search area 5 select "Profile area" with the [A] and [V]

) keys, then press the [ENTER] key.
\ Profile area ' .
The profile area drawing screen appears.

6 Set the "Profile area."
Dj "Drawing an Area with the Cursor" (Page 2-6)
[J 'Drawing an Area by Entering Values' (Page 2-7)
Set the profile area smaller than the search area.

Target profile

oo 2w

The "Target profile" defined in the "Profile area" is Set the profile area to be a distinctive region of the
searched for in the "Search area". Position master profile. Position correction may not operate
differences in the X direction, Z direction and tilt are correctly. If the master profile has no distinctive regions,
calculated. use edge correction.

sSuonIpuo) Juswalinses|y Bumes

If a region matching the profile area to a degree
equal to or greater than the "Correlation" is found,
the set area is adjusted and measured. If no such
match is found, position correction is considered to
have failed and the measurement alarm is
activated. Note that the search area and profile area
are not displayed on the measurement screen. J_|_

1 Register a master. —I_ —I—

[ "Master reg'(Page 5-48)

Good example: The profile includes a protrusion that does
not appear in other parts of the profile and
thus is suitable for position correction.

-20.000mm

2 Display the "Position corr" setting screen.
1] 'Displaying the Position Adjustment Settings Bad example: The following examples are not suitable
Screen" (Page 5-51) for position correction.

® Example 1: The flat portion that is selected is

. . resent in several other areas of the
3 Select "Correction mode" with the [A] and P

profile.
[V] keys, then press the [ENTER] key. ® Example 2: The full height of the step is not
A pull-down menu appears. included in the profile area, thus there

is not enough data about the profile.
The shape will not be properly
recognized and correction will not

Correction mode

OFF
Profile corr
X corr only occur.

Z corr only * Example 3: The specified shape exists in at least
ANG corr only one other place.

XZ corr

ZX corr

X ANG corr

ANG X corr
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Position Adjustment

30000mm

X Example 1

Example 3 Example 2

20000

7 Select "Search area" with the [A] and [V]
keys, then press the [ENTER] key.
The search area setting screen appears.

8 Set the "Search area."

Q1 'Drawing an Area with the Cursor' (Page 2-6)
[J 'Drawing an Area by Entering Values' (Page 2-7)
Set the search area larger than the profile area.

9 Select [Correlation] with the [A] and [V]
keys, then press the [ENTER] key.

The device enters the value input state.
Q7 “Entering a Value' (Page 2-5)

Correlation

o]~

1 OSet the "Correlation".
Use the default value for most cases.

11 Press the [ESCAPE] key to finish position
correction.

Edge Correction
(Correcting position by edge correction)

Edge correction adjusts the position of measured
profiles to match edges and flat areas of the
master profile. This corrects position slip in the X
and Z directions, then takes a measurement.

Overview of Edge Adjustment

Types of edge correction

There are four types of edge correction, based on
the direction and order of corrections made.
* X correction
Corrects position in the X direction only.
Master profile

Measurement
area

30000

Correction

Target profile

Position slip in
the X direction

X correction area

¢ Z correction
Corrects position in the Z direction only.

Measurement area .
Z correction area

00000

Target profile

Correction ( —
—d

o Position slip in
e the Z direction
[ssaionn ="~ BN B

Master profile
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Position Adjustment

e X-Z correction
correctio Example of X-Z correction

This corrects position slip in the both X and Z _ _
directions. "X correction" is used to correctinthe ~ When necessary, X-Z correction corrects the in the

X direction, then "Z correction" is used to correct X direction before correcting in the Z direction,

in the Z direction. based on the shape and position slip of the target
Master profile
Measurement area : f P ~
Ty Correction e e Settlng.s and internal processing for X-Z
—\ correction

et Position slip in This section describes the settings and order of

: : the Z direction internal processing for X-Z correction.

: : 1 Set the correction area.
Target profile
o O Z correction area Measurement area

Position slip in the X direction

Master profile

Z-X correction

sSuonIpuo) Juswalinses|y Bumes

This corrects position slip in the both X and Z
directions. "Z correction" is used to correct in the
Z direction, then "X correction" is used to correct
in the X direction.

X correction area

200000, 20000mm

Measurement area

30000mm

Correction /

Set the X correction and Z correction areas on the

Target profile master profile.

Position slip in 2 WMeasure the target to be corrected.
the Z direction

Z correction area Measurement area

Master profile D/

["33 dlof

20000

Position slip in the X direction

Target profile

=

X correction area

30.000mm

2000w 20000

The measurement area is offset from the target
position.
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Position Adjustment

3 The X direction is corrected.

Correctlon Measurement area

pdad
Holin

Correctlon

300000~
'
.
'
'

T
'
aa
'
'

X direction correction \ Z-axis correction area

The profile of the target is measured, then X
correction is carried out. The Z-axis correction
area and measurement area are adjusted with
the X-axis.

4 The Z direction is corrected.

00000

Correction g

Z direction
correction

30000mm

200000 200000,

The measurement area is corrected in the Z
direction and position correction completes.

5 The target is measured.

Example of Z-X correction

When necessary, Z-X correction corrects the in the
Z direction before correcting in the X direction,
based on the shape and position slip of the target.

Measurement area

0000mm

Correctior/v

Target profile

Position slip
in the Z direction

X direction correction Master profile

Settings and internal processing for Z-X
correction

This section describes measurement and the order
of internal processing for Z-X correction.

1 Set the correction area.

Measurement area

X correction area

Z correction area Master profile

Set the X correction and Z correction areas on the
master profile.

2 Measure the target to be corrected.

30000

Target profile area

Measurement area

X correction area

Z correction area

The measurement area is offset from the target
position.
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3 The Z direction is corrected. .
X Correction

Measurement area X correction area N q q
(Correcting in the X direction)

30.000mm g
=1
L

Position correction along the X-axis sets an edge
to be used as the standard. The difference
between the two edges is corrected.

-

T

s T 1
T

Correc-|| |7 direction
tion

correction X area (3) Edge level

Pos corr - Head A (7]
30.000mm: '“"““V] [] corecton mode 3
" Tk || s (1), g
) ) ANG Corecton @
The profile of the target is measured, then Z \ / %
correction is carried out. The X-axis correction \ / ARG e 2) 8
area and measurement area are adjusted with ] 4) %
the Z-axis. 3
\ o 9
T a
4 The X direction is corrected. =
-30.000m (%

Correction ) 20000 Z0000mm

Edge

: Edge settings are handled by edge number. The
edge number sets the order of numbers based on
the "Edge type" and "Edge direction."

X area

30000

Edge level

20 000 20000

X direction correction Profile ™\ ™\ M\

The measurement area is corrected in the X
direction and position correction completes.

Edge No.

Edge type Edge direction Voo
Rising + direction :
:

5 The target is measured. Falling + direction
Rising - direction E H

Falling - direction [n]

X correction settings

(1) Correction mode
Select X correction.

(2) X area
Set the edge detection range.

(3) Edge level
Set the threshold value of edge detection. An
edge will be detected when the profile and
edge level cross.
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Position Adjustment

(4) Edge type
Set the direction in which the edge of the profile
crosses over the edge level when the profile
changes from the negative side to the positive
side of the X axis.
¢ Rising (default)

The edge level measures edges from bottom to
top.
¢ Falling

The edge level measures edges from top to bottom.

5

-~

Edge direction

Set the direction in which "Edge No." will count.

¢ Positive (default)
Edges are counted in the positive direction
(from left to right).

¢ Negative
Edges are counted in the negative direction
(from right to left).

(6) Edge No.

Set the standard edge with "Edge No." The

method of edge counting based on the "Edge

type" and "Edge direction."

Setting range: 1 to 10 (default: 1)

1 Register a master.
[0 "Master reg'(Page 5-48)

2 Display the "Position corr" setting screen.
[I7 'Displaying the Position Adjustment Settings
Screen" (Page 5-51)

3 Select "Correction mode" with the [A] and
[V] keys, then press the [ENTER] key.
A pull-down menu appears.
Correction mode

OFF
Profile corr
X corr only
Z corr only

ANG corr only
XZ corr

ZX corr

X ANG corr
ANG X corr

4 Select "X corr only" with the [A] and [V]
keys, then press the [ENTER] key.
The X correction settings are displayed.

5 Select "X area" with the [A] and [V] keys,

then press the [ENTER] key.
The X area drawing screen appears.

Set the "X area" and "X level."

When drawing the edge level with the cursor, use
the [SCREEN] key to display the edge level
setting cursor, then use [A] and [V] to make the
setting.

1] "Drawing an Area with the Cursor' (Page 2-6)

X area

Edge level
setting cursor

When drawing the edge level by entering a value,
use the cursor to select "X level."
] 'Drawing an Area by Entering Values' (Page 2-7)

oraung |

Drawing

0

-10.000
0.000 Edge level

Select "Edge type" with the [A] and [V]
keys, then press the [ENTER] key.
A pull-down menu appears.

Rising

Falling

Select [Rising] or [Falling] with the [A] and
[V] keys, then press the [ENTER] key.
The edge type is set.

Select "Edge direction" with the [A] and [V]
keys, then press the [ENTER] key.
A pull-down menu appears.

+ dir
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1 0select "+ dir" or - dir" with the [A]and [V]  (3) Height type
keys, then press the [ENTER] key. Set the height calculation method.
¢ Average (default)

Th i ion i . ) )
e edge direction is set The average height is used as the standard.

¢ Peak
1 1 Select "Edge No." with the [A] and [V] keys, The maximum height is used as the
then press the [ENTER] key. standard.
The device enters the value input state. ¢ B°“°'?‘ ) . .
[T *Entering a Value' (Page 2-5) The minimum height is used as the standard.
[ mm 1 Register a master.
[J *Master Registration* (Page 5-48)
1 2The edge number is set. 2 Display the "Position corr" setting screen.

[1J 'Displaying the Position Adjustment Settings
1 3 . . Screen" (Page 5-51)
Press the [ESCAPE] key to finish position

correction.
3 Select "Correction mode" with the [A] and

[V] keys, then press the [ENTER] key.
A pull-down menu appears.

Z Correction Correction mode
OFF

Profile corr

X corr only

Z corr only

ANG corr only

sSuonIpuo) Juswalinses|y Bumes

(Correcting in the Z direction)

Position correction along the Z-axis sets a position

on the Z-axis (height) to be used as the standard. XZ corr
The difference between the two positions (heights) ZX corr
is corrected. X ANG corr
ANG X corr
Z area

Pos corr - Head A

o st 4 select " corr only” with the [A] and [V]
A M keys, then press the [ENTER] key.
x"”ﬁj"“? - The Z correction settings are displayed.
5 Select "Z area" with the [A] and [V] keys,
= then press the [ENTER] key.
L [Er— ;
- 'I_( ) The Z area drawing screen appears.
-30.000mnd \ (3)
~20.000mm \ 20.000mm 6 Set "Z area."
\Standard position (height) [ "Drawing an Area with the Cursor' (Page 2-6)

Dj ‘Drawing an Area by Entering Values" (Page 2-7)
Z correction settings
(1) Correction mode 7 Select [Height type] with the [A] and [V]
Select Z correction. keys, then press the [ENTER] key.

(2) Zarea
Set the range for detecting the standard position A pull-down menu appears.

in the Z direction. Peak
Bottom

Average
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8 Select "Average," "Peak" or "Bottom" with the
[A] and [V] keys, then press the [ENTER] key.
The "Height type" is set.

9 Press the [ESCAPE] key to finish position
correction.

X-Z Correction

(Correcting in the X direction, then correcting
in the Z direction)

"X-Z correction" requires settings for both "X
correction" and "Z correction."

[ "X Correction" (Page 5-57)

[ 'z Correction" (Page 5-59)

1 Register a master.
[0 "Master reg'(Page 5-48)

2 Display the "Position corr" setting screen.
Q7 'Displaying the Position Adjustment Settings
Screen" (Page 5-51)

3 Select "Correction mode" with the [A] and
[V] keys, then press the [ENTER] key.
A pull-down menu appears.

Correction mode

OFF

Profile corr

X corr only

Z corr only
ANG corr only
XZ corr

ZX corr

X ANG corr
ANG X corr

4 Select "XZ corr" with the [A] and [V] keys,
then press the [ENTER] key.

The X-Z correction settings are displayed.
The settings for both "X correction" and "Z
correction" are used.

5 Set "X correction".
[J "X Correction* (Page 5-57)

6 Set "Z correction".
Q1 'Z Correction" (Page 5-59)
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7 Press the [ESCAPE] key to finish position
correction.

Z-X Correction

(Correcting in the Z direction, then correcting
in the X direction)

"Z-X correction" requires settings for both "X
correction" and "Z correction."

ED "X Correction" (Page 5-57)

1] "Z Correction" (Page 5-59)

1 Register a master.
[J "Master reg*(Page 5-48)

2 Display the "Position corr" setting screen.
Eﬂ "Displaying the Position Adjustment Settings
Screen" (Page 5-51)

3 Select "Correction mode" with the [A] and
[V] keys, then press the [ENTER] key.
A pull-down menu appears.

Correction mode

OFF
Profile corr
X corr only
Z corr only
ANG corr only

XZ corr
ZX corr

X ANG corr
ANG X corr

4 Select "ZX corr" with the [A] and [V] keys,
then press the [ENTER] key.

The Z-X correction settings are displayed.
The settings for both "X correction" and "Z
correction" are used.

5 Set "Z correction".
] "Z Correction" (Page 5-59)

6 Set "X correction”.
[J "X Correction" (Page 5-57)

7 Press the [ESCAPE] key to finish position
correction.



Position Adjustment

ANG Correction

(Leveling the tilt)

ANG correction levels the tilt of a target to match
flat areas of the master profile. Correction in
combination with the X correction of the edge
correction is also possible.

Overview of ANG Correction

Types of ANG correction

The following three types of corrections are
available for ANG correction according to the
different orders of correction process in
combination with the edge correction.

¢ ANG correction

Levels the tilt. ANG correction also corrects
position slip along the Z-axis at the same time.
] "ANG Correction’ (Page 5-61)

ANG correction area

Measurement
area

Target profile

(Correction

Master profile

* X ANG correction
Corrects both the X direction slip and tilt. After

correcting the X direction slip with "X correction”,

the tilt is leveled with "ANG correction".
I:ﬂ "X ANG correction" (Page 5-64)

Measurement
area

ANG correction area

Correction

Target profile

t—_Master profile

g

X correction
area
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¢« ANG X correction

Corrects both the X direction slip and tilt. After
leveling the tilt is leveled with "ANG correction’,
the X direction slip is corrected with "X
correction”.

[0 "ANG X correction" (Page 5-64)

) Measurement
ANG correction area area

Correction Target profile

Master profile

X correction area

ANG correction operations during
measurement

ANG correction corrects the tilt of the target and the Z
direction slip from the master profile at the same time.

Leveling the tilt

The tilt correction angle is determned by
calculating the tilt of the approximation line from
the profile data in the ANG area. The tilt of the
measurement area is corrected by the calculated
correction angle. The approximation line can be
calculated either by ANG area 1 only, or by q
areal and ANG area 2. When calculating with the
two areas, the profile data in each area is
combined and a single approximation line is
calculated.

The center of rotation of tilt correction is set to the
intersection of the approximation line and the
midpoint of ANG area 1.

If there is no profile in the ANG area, the
measurement value becomes alarm based on the
evaluation that the position correction has failed.

ANG area 1 only

Center of rotation

ANG area 1 of tilt correction

Measurement area
after correction

Approximation line

Target profile
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Position Adjustment

ANG area 1 and ANG area 2

ANG area 1 Measurement area
and ANG area 2 after correction
I

ANG area 2

Approximation
line

Target profile

ANG area 1

Correcting the Z direction slip

ANG correction corrects the position slip in the Z
direction at the same time and makes evaluation.
Correction is made by calculating the difference
between the average height in ANG area 1 of the
master profile and that of the target profile.

ANG area 1 Measurement area
after correction
~ .
I~ Target profile
ok Correction f
L Master profile

ANG Correction
(Leveling the tilt)

ANG correction sets a flat surface used as a
reference in ANG area. This function corrects the
amount of tilt of the measurement area so that the
measured flat surface becomes level. The range
for tilt correction is +45°.
ANG area 1

ANG area 2

Pos corr - Head A

Reference surface

A{tﬁ‘;@ﬁ Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Ww@rNeXtiSeintg.com

ANG correction setting items
(1) Correction mode
Select a type of ANG correction.

(2) ANG area 1/ANG area 2
Set the range of the reference surface used to
calculate the approximation line for detecting
the amount of tilt. The approximation line is
calculated from the profile data within the
specified range. When setting two areas, the
profile data in each area is combined and one
approximation line is calculated. If there is no
profile in the area, the position correction fails.

1 Register a master.
[ "Master reg'(Page 5-48)

You do not need to register the master profile perfectly
level. The master profile is leveled at the time of
measurement.

2 Display the "Position corr" setting screen.

] "Displaying the Position Adjustment Settings
Screen" (Page 5-51)

3 Select "Correction mode" with the [A] and
[V] keys, then press the [ENTER] key.
A pull-down menu appears.

Correction mode

OFF
Profile corr
X corr only

Z corr only
XZ corr
ZX corr
X ANG corr
ANG X corr

4 Select "ANG corr only" with the [A] and [V]

keys, then press the [ENTER] key.
The ANG correction settings are displayed.

5 select "ANG area 1" with the [A] and [V]

keys, then press the [ENTER] key.
The ANG area 1 drawing screen appears.



Position Adjustment

Set the "ANG area 1" position and size.
[J 'Drawing an Area with the Cursor" (Page 2-6)
[ "Drawing an Area by Entering Values" (Page 2-7)

Set "ANG area2".
* ANG area 2 is not used when correcting the tilt of

only one area. Erase ANG area 2 if it is displayed.

[ 'Erasing the ANG area 2" (Page 5-63)

* Set ANG area 2 when correcting the tilt of two
areas.
[0 "Setting ANG area2' (Page 5-63)

Press the [ESCAPE] key to finish position
correction.

m Setting ANG area2
Continued from setting step 7 of ANG correction.

Select "ANG area 2" with the [A] and [V]
keys, then press the [ENTER] key.

* The drawing menu window appears.
* ANG area 2 will be displayed as an orange
rectangle and will become active.

Set the "ANG area 2" position and size.
[] 'Drawing an Area with the Cursor" (Page 2-6)
I:ﬂ '‘Drawing an Area by Entering Values" (Page 2-7)

Press the [ESCAPE] key to close the

drawing window once the area has been set.

The cursor returns to "ANG area 2."

Return to the ANG correction setting step.

m Erasing the ANG area 2

ANG area 2 can be erased.

This is valid when the measurement mode is
"ANG correction”, "X ANG correction", or "ANG X
correction".

1 Display the "Position corr" setting screen.

[1J "Displaying the Position Adjustment Settings
Screen" (Page 5-51)

2 Select "ANG area 2" with the [A] and [V]
keys.
Move the cursor. Do not press the [ENTER] key.

3 Press the [ZERO] key
An erase confirmation message window appears.

Measurement mode

Do you want to delete Area ?

If the area cannot be erased, the [ZERO] key will be
ignored.

4 Select [Yes] and press the [ENTER] key.
The approximation line area will be erased.
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X ANG correction

(Correcting in the X direction, then correcting
the tilt)

"X ANG correction” requires settings for both "X
correction" and "ANG correction."

[ "X Correction" (Page 5-57)

Dj "ANG Correction” (Page 5-62)

1 Register a master.
[ *Master reg'(Page 5-48)

2 Display the "Position corr" setting screen.
[I7 'Displaying the Position Adjustment Settings
Screen" (Page 5-51)

3 Select "Correction mode" with the [A] and
[V] keys, then press the [ENTER] key.
A pull-down menu appears.

Correction mode

OFF
Profile corr
X corr only
Z corr only

ANG corr only
XZ corr

ZX corr
X ANG corr

ANG X corr

4 Select "X ANG corr" with the [A] and [V]
keys, then press the [ENTER] key.

The X ANG correction settings are displayed.
The settings for both "X correction" and "ANG
correction" are used.

5 Set "Edge correction X."
[QJ "X Correction" (Page 5-57)

6 Set "Edge correction ANG."
Q0 "ANG Correction' (Page 5-62)

7 Press the [ESCAPE] key to finish position
correction.
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ANG X correction

(Correcting the tilt, then correcting in the X
direction)

"ANG X correction” requires settings for both "ANG

correction" and "X correction."
] "X Correction" (Page 5-57)
Eﬂ "ANG Correction" (Page 5-62)

1 Register a master.
[ "Master reg'(Page 5-48)

2 Display the "Position corr" setting screen.
] "Displaying the Position Adjustment Settings
Screen" (Page 5-51)

3 Select "Correction mode" with the [A] and
[V] keys, then press the [ENTER] key.
A pull-down menu appears.

Correction mode

OFF
Profile corr
X corr only
Z corr only

ANG corr only
XZ corr

ZX corr

X ANG corr
ANG X corr

4 Select "ANG X corr" with the [A] and [V]
keys, then press the [ENTER] key.

The ANG X correction settings are displayed.
The settings for both "X correction" and "ANG
correction" are used.

5 Set "Edge correction ANG."
1] "ANG Correction" (Page 5-62)

6 Set "Edge correction X."
] "X Correction" (Page 5-57)

7 Press the [ESCAPE] key to finish position
correction.
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OUT Settings

(Setting measurements)

Overview of OUT Settings

OUT settings include the settings for height

measurements, width measurements, averaging,

offsets and scaling.

OUT settings allow eight different groups of output

settings, OUT1 through OUTS8, to be used at the

same time. OUT1 through OUT8 are referred to as

OUT numbers.

[J *Measurement Conditions and Measurement Data Flow"
(Page 5-2)

[ 'Setting the Measurement Conditions to Meet Your
Needs" (Page 5-3)

[0 'List of setting ranges and default values for OUT
settings" (Page 5-7)

Themoncad] -
Program.00 Environ setting ] [ wEmonY cao | Setting
g 1
HEADssting s
< [ourzourz | |[QuLname ouT1 )—J’( )
‘ Profil ‘ OUTS0UTS Measurement mode | | Height J J(S)
rofile Average I
OUTA.0UTA Measure alarm 5] Times —{—(4)
Master reg || [0UT0UTS Nesswoner ot | [foma v} —(5)
~ ouTe:oUTe Offset 0.000] 1(6)
ouT7.0UT? Vin display unt__| [ 0.001mm <
Pos corr L
oUTEOUTS Scaling Setting —1-5(7)
< o i [ ool ) | L)
OUTsetting Tol lower imit 5,000 mm L
< ©)
Copy OUT settings. \10)
[

Setting items
(1) OUT name (Page 5-66)
Names can be assigned to OUT numbers. An

example would be "Height of part A."

(2) Measurement mode (Page 5-67)

The 12 types of settings, such as "height" and
"width," can be set, along with OUT number
calculations.

(3) Average (Page 5-101)

This averages the measured values.

(4) Measurement alarm (Page 5-102)

This setting controls what happens when
measurement is impossible.

(5) Comparative measurement mode (Page 5-103)
This controls functions such as continuous
measurement, sampling period and
determination of maximum and minimum
values.

(6) Offset (Page 5-105)

This is the value automatically added to or
subtracted from the measured value.
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(7) Minimum display unit (Page 5-106)
This controls the smallest unit in which the
measured value will be displayed. Changing
the minimum display unit will cause a
corresponding change in the display range.

(8) Scaling (Page 5-107)

(9) Tolerance (Page 5-109)
This controls the minimum and maximum
tolerance values that are used for determining
the validity of the measurement.

(10)Copy settings (Page 5-110)
This allows you to copy the settings of one OUT
number to another OUT number.

Displaying the OUT Settings
Screen

1 Use the [Prog/Run] switch to display the
settings screen.
I:D "Settings screen" (Page 2-1)

2 Select "OUT settings" with the [V] and [A]
keys, then press the [ENTER] key.

The "OUT settings" screen is displayed with the cursor
pointing to "OUT1" or the last changed setting.

WemonyCerd N
Program.00 Environ setting | [ MEMORY GARD Setting
HEADsetting | | [ENRERE
4 Joutzours | |[QUTname ouT1 ]
‘ Profle ‘ SUT30uTs Measurement mode | | Height
i
Soreour Average 17| Times
% LouT Measure alarm 0] Times
Master reg OUTsOUTS Measurement mode_| [Normal -~
~ OUTE:0UT6 Offset 0.000] mm
OuT7:0UT7 Min display unit 0.001mm -
Pos corr
OUTB:0UT8 Scaling Setting
% Tol upper lmit 5.000] mm
OUTsetting Tol lower limit -5.000] mm
<~
Common
Copy OUT settings
HELP |
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OUT Name 5 Pressthe [OK] key to complete the setting.
(Naming an OUT number)

Names can be assigned to OUT numbers OUT 1
though OUT 8.
An example would be "Height of part A."

Setting range: Up to 20 single-byte characters or
10 two-byte characters.

The OUT settings screen will abbreviate names longer than
18 single-byte characters to the first 15 characters.

1 Display the "OUT settings" screen.
Q7 "OuT settings" screen(Page 5-65)

2 Select an OUT number to name with the [V]
and [A] keys, then press the [ENTER] key.

3 Select "OUT name" with the [V] and [A]
keys, then press the [ENTER] key.

The text entry window appears.
[J *Entering Characters" (Page 2-5)

e | \

AZ [HIRAGANA|KATAKANA

olE[Fa[H

c
Pla
cld
pla
$|%
2[3
cJo
Pl
e
q

B
o T
b g
o t
# (
1 [
5 G
0 T
b g
5 i

P
#s %
le]s

u
h
u
)
7
H
1
h
u
)

A
N
a
n
|
)
A
N
a
o
|
0

R
e
v
&
2
E
A
3
v
&
4

5067

4 Enter the desired name.

When you have finished entering the desired
name, the name will be displayed in the OUT
name display box.
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Measurement Mode (Setting measurement conditions)

Measurement mode sets conditions such as "Height measurement" and "Width measurement" for the measured
profile.

When the measurement mode is changed, the settings return to their default values. Additionally, the
values for the minimum display unit, scaling, tolerance, offset and auto-zero are also reset to their default
values.

[ "Minimum Display Unit* (Page 5-106)
[ *Scaling (Page 5-107)

[ "Tolerance" (Page 5-109)

[ Offset" (Page 5-105)

I:[] "Auto-zero" (Page 3-15)

Measurement mode

Changing the measurement mode iniializes the following parameters:
@ Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

Register a master before setting a measurement mode. If no master is registered, no profile will be
displayed when setting the measurement area. Additionally, profile comparison mode and profile tracking
mode will be unavailable.

[ "Master Registration’ (Page 5-48)
Eﬂ "Setting the Measurement Area" (Page 5-71)

sSuonIpuo) Juswalinses|y Bumes

Overview of Measurement Modes

There are 13 different measurement modes. Set measurement areas such as "Height measurement area" over
the profile in measurement mode.

E[] "Setting the Measurement Area" (Page 5-71)

Measurement mode Measurement example Measurement area to be set

No Measurement (Page 5-82)
Set this when not measuring.
OUT2 through OUT8 are
initially set to not measure.

Height (Page 5-83) Measurement
Measures the height from the area

zero point of the Z axis.
Average height, maximum
height, minimum height and
inflexion point height can be
measured. 0 point

None None

Profile

Height measurement
area (Page 5-71)

Profile

Z axis
0 point
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Measurement mode Measurement example Measurement area to be set
Position (Page 5-84)
Measures the position from
the zero point of the X axis.
Edge position, position at
maximum height, position at

minimum height and

Measurement area Profile

inflexion point height can be X axis 0 point X axis 0 point Position
measured. measurement area

(Page 5-73)

i

X axis 0 point :
X axis 0 point

Step (Page 5-85)

This measures the difference
in height between two
locations. Average height,
maximum height, minimum
height, inflexion point height
or a combination of these
three can be used to make
the comparison.

Width (Page 5-86) Measurement
This measures the difference in Profile Measurement preat
position between two locations. areal
Edge position, position at

maximum height, position at

minimum height, inflexion point

height or a combination of these ‘
three can be used to make the

comparison.

Measurement area 2

% [Ste

Height measurement
area (Page 5-71)

Measurement area 1

area 2

Position
measurement area
(Page 5-73)

Measurement
area 1

Center Position (Page 5-88)
Measures the distance fomthe
zero point of the X-axis to the farea
midpoint between two locations. :
Edge position, position at i
maximum height, position at ; paYany ;

minimum height, inflexion point 1 ARVAN

X axis 0 point e—s—]
height or a combination of these ~[Cente ostion}~| X axis 0 point
three can be used to make the

X axis 0 point
comparison.

Measurement

Profile

Position
measurement area
(Page 5-73)

Cross-Sectional Area (Page 5-89) ® Cross-sectional
Thi; measures the area of a Measurementarea ME2Surement area Baseline measurement
region bounded by the profile

and a baseline. The baseline is
determined by the
approximation line or by the
intersection of the measurement —1

[
area and the profile. If there are % \ /
) . (Sum)
multiple regions being Approximation line

measured, the result is the sum
of their areas.

Profile area (Page 5-76)
Intersection . .
/ Approximation
--------------- line area (Page 5-
77)

Baseline
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Measurement mode

Measurement example

Measurement area to be set

Intersection (Page 5-91)
This measures the height of
the intersection of two
approximation lines.

Approximation line

Measurement Intersection
area /
‘

Measurement area

Z axis
0 point

X axis 0 point

Approximation line
area (Page 5-77)

Angle (Page 5-92)

This measures the angle
between two approximation
lines.

Profile Comparison 1 (Page
5-94)

This computes the difference
between the master profile
and the measured profile
and determines the
maximum difference in
height.

[0 "Master Registration" (Page 5-48)

Approximate line

Measurement
area

Profile

Angle:

Approximation line 1

Area 1

X axis ----f-- &%=~

Profile

Measurement profile

Measurement
area

Master profile

Measurement area

Area 2

Measurement value

Measurement value

Approximation line
area (Page 5-77)

Profile measurement
area (Page 5-79)

Profile Comparison 2 (Page
5-95)

This measures the area of a
region bounded by the
master profile and the
measured profile. If there are
multiple regions being
measured, the result is the
sum of their areas.

m ‘Master Registration’ (Page 5-48)

Measurement area

Measurement profile

Master profile

| theal

Profile measurement
area (Page 5-79)
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Measurement mode Measurement example Measurement area to be set
Profile Tracking 1 (Page 5-96) Search area ® Profile measurement
This searches for a profile Measurement profile area (Page 5-79)
with the same shape as that : Profile center

® Searcharea(Page
5-81)

of a profile previously
defined in the profile :
measurement area, then : - ‘
measures the height and : :
position of the center :

Measurement area

coordinate of the profile :
measurement area. Zaxis
" . I 0 point |
Master Registration' (Page 5-48;
M 9 (Page 5-48)
X axis 0 point

Profile Tracking 2 (Page 5-98) Search area 2 * Profile measurement
Th\s searches for two profiles area (Page 5-79)
with the same shape as that Profile center 2
of a profile previously

defined in the profile Measurement area 2 5-81)
measurement area, then
measures the height, step, / Profile 2
distance from baseline and

center point position and :
height. :

[T "Master Registration’ (Page 5-48) k}k
§ : e
: : - ~

Center height Z

® Searcharea(Page

Profile center 1

Z axis
0 point

Center position X
Measurement area 1

X axis 0 point
Search area 1
Calculations (Page 5-35)
Performs a calculation with e OUT1 + OUT2
the specified OUT numbers. e OUT3-0UT4 None
Either sum or difference can Etc.

be selected.
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Setting the Measurement Area

Overview of the measurement area

Measurement mode settings are handled in the
measurement area. The measurement area is a
rectangular area that covers part of the profile.
I:[] "Overview of Measurement Modes" (Page 5-67)

Set measurement conditions such as height and
position for profile data inside the measurement
area. There are 6 different types of measurement
area.

® Height measurement area (Page 5-71)

® Position measurement area (Page 5-73)

® Cross-sectional measurement area (Page 5-76)

* Approximation line area (Page 5-77)

Profile measurement area (Page 5-79)

Search area (Page 5-81)

Selecting a profile to set the measurement
area

Profiles that can be used to set the measurement
area are as follows. They vary with the head
connection state and the profile calculation
settings.

[ "Calculation*(Page 5-35)

Head connection Calculati Available profiles
1 Head
(Head A) OFF Head A
OFF Head A or head B
Sum
2 Heads e )
(Head A / head d\ﬁerence Calculated profile
or wide
B)
Linking (H),
Linking (V) Head A or head B

The profile from which the measurement area is set
is selected from the measurement area drawing
window.

[ "Drawing an Area with the Cursor" (Page 2-6)
[T "Drawing an Area by Entering Values' (Page 2-7)
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Height measurement area

Set a "Height measurement area" to measure values
in the Z direction, such as "Height" and "Step."

Available measurement modes
® Height (Page 5-83)
® Step (Page 5-85)

OUTsetting - OUT1 - Measurement mode
X:[ 5.000mm/div]|
21 10.000mmaiv] | Hoasurement made
ead A | | Foigm ]

30.000mm

o
_|_

BT H—(1)

L e
(=)

@

£30.000mm Height
5000 70000mm | 10000 mn
Height types

Peak
Area

Average

Bottom

Area

Inflexion point

Detection direction and detection number

Area

Profile

Detection number

Detection direction

+ direction

- direction
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Setting items
(1) Area
This sets the height detection range. The height
is measured from the set profile data.
If there is profile data in only one part of the
measurement area, that data from that region is
used for measurements.
If there are no profiles in the measurement
area, the measurement alarm will be activated.
(2) Height type
There are four methods for measuring the
height of the profile in the measurement area.
¢ Average (default)
The average height is measured.
¢ Peak
The maximum value is used for the height.
* Bottom
The minimum value is used for the height.
¢ Henkyoku (inflexion point)
The inflected point of a straight line is used
for the height.

The inflected point cannot be detected if there
are little changes in the tilt of the straight line.
(3) Detection direction
This sets the direction in which inflexion points are
counted.
¢ + dir (default)
Inflexion points are counted in the positive
direction (from left to right).
e -dir
Inflexion points are counted in the negative
direction (from right to left).
(4) Detection number
This sets the measuring inflexion point with
"Detection number".
Set the method of detection No. based on the
"Edge direction".
Setting range:1 to 10 (default: 1)

3
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Refer to the procedure for setting "Height"
or "Step" to display the "Height
measurement area" setting screen.

[ "Height'(Page 5-83)

[ "Step'(Page 5-85)

OUTsetting - OUT1 - Measurement mode

30.000mm X:[_5.000mm/div]
Z:{ 10.000mm/div]]| | Measurement mode
[Feight

N ERE
<Jl« <

1 ]Tum

30.000mm
-20.000mm

Height
10.000 _mm

20.000mm

This section describes the procedure for setting
"Height" as an example.

Select "Area 1" with the [V] and [A] keys,
then press the [ENTER] key.

The "Drawing" menu window is displayed and the target
area is displayed in orange.

Set the area size and position.
[J 'Drawing an Area with the Cursor" (Page 2-6)
[ "Drawing an Area by Entering Values' (Page 2-7)

Press the [ESCAPE] key to close the drawing
window once the area has been set.
The cursor returns to "Area 1."

Select a height measurement type with the
[V]and [A] keys, then press the [ENTER] key.

A pull-down menu appears.

Peak
Bottom

Average

Henkyoku
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6 Select "Edge," "Peak", "Bottom", or
"Henkyoku" with the [V] and [A] keys, then
press the [ENTER] key.

The height measurement type is set.

* When "Average’, "Peak’, or "Bottom" is selected,
continue to step 7.

® When "Henkyoku" is selected, continue to "Procedure
for setting inflexion point".
I:[] "Procedure for setting inflexion point' (Page 5-73)

7 Return to the measurement mode setting
procedure.

B Procedure for setting inflexion point

1 Select [Detection direction] with the [V] and
[A] keys, then press the [ENTER] key.

2 A pull-down menu appears.

+ dir
- dir

3 Select [+ dir] or [- dir], then press the
[ENTER] key.
'Detection direction” is confirmed.

4 Select "Detection number" with the [V] and
[A] keys, then press the [ENTER] key.
The device enters the value input state.

CH T

5 Enter the "Detection number".
[ "Entering a Value" (Page 2-5)

6 Return to the measurement mode setting
procedure.

Position measurement area

Set a "Position measurement area" to measure
values in the X direction, such as "Position" and
"Width."

Available measurement modes
¢ Position (Page 5-84)
¢ Width (Page 5-86)

ArtisarGMéedirigiogy Group - Quality Instrumentation ...

¢ Center position (Page 5-88)

OUTsetting - OUT1 - Measurement mode

X[_5.000mm/div]
Z{10.000mmidiv]
Head A

30.000mm

= H-(1)

=@
/N =
[ \| ]‘(6)

30.000mm
-20.000mm

Position
20.000mm | 5000 mm

Position measurement area
Peak

Area (3) Edge level

AU
L
/' leoton

Edge

Area

Inflexion point

Detection direction and the detection number
for edge
Area

Edge level

Profile

Detection number

Edge type Detection direction .
Rising + direction : :
Falling + direction H H H
Rising - direction '

Falling - direction
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Detection direction and the detection number
for inflexion point

Area

Profile

Detection number :

Detection direction

+ direction n-1 E]
- direction .

Setting items

(1) Area

Set the measurement area detection range.
The position is measured from the set profile
data that falls within the measurement area. If
there are no profiles in the measurement area
or no edges are detected in the measurement
area, the measurement alarm will be activated.
Position type

There are four methods for measuring the
position of the profile in the measurement area.
* Edge (default)

The position where the profile crosses the
"Edge level" is measured. The method of
edge counting is based on the "Edge level,"
"Edge type," "Edge direction" and "Edge No."
Peak

The maximum value is used for the position.
Bottom

The minimum value is used for the position.
Henkyoku

The inflected point of a straight line is used
for the position.

The inflected point cannot be detected if there are little
changes in the tilt of the straight line.
Edge level
This sets the threshold value of edge detection.
The position where the profile crosses the edge
level is measured and considered an edge.
Edge type
Set the direction in which the edge of the profile
crosses over the edge level when the profile
changes from the negative side to the positive
side of the X axis.
¢ Rising (default)
The edge level measures edges from bottom to
top.

1
@

3

-~

4

-

A{t&in Technology Group - Quality Instrumentation ...

©)

2

¢ Falling
The edge level measures edges from top to
bottom.

Detection direction

This sets the direction in which detection

numbers are counted.

¢ + dir (default)
Detection numbers are counted in the positive
direction (from left to right).

o -dir
Detection numbers are counted in the negative
direction (from right to left).

) Detection number

Set the measuring edge or inflexion point with
"Detection No".

Set the method of edge counting based on the
"Edge type" and "Edge direction."

Set the method of inflexion point counting
based on the "Detection direction".

Setting range:1 to 10 (default: 1)

Refer to the procedure for setting "Position,"
"Width" or "Center" to display the "Position
measurement area" setting screen.

[ "Position* (Page 5-84)

[ 'width" (Page 5-86)

[J *Center Position" (Page 5-88)

OUTsetting - OUT1 - Measurement mode

30.000mm X:[_5.000mmdiv]
Z:[10.000mmdiv]
Head A

s
T
T

[

130.000mm
~20.000mm

Position
-5.000

20.000mm mm

This section describes the procedure for setting
"Position" as an example.

Select [Position type] with the [V] and [A]
keys, then press the [ENTER] key.
A pull-down menu appears.

Henkyoku
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3 Select "Edge," "Peak", "Bottom", or
"Henkyoku" with the [V] and [A] keys, then
press the [ENTER] key.

The position type is set.

* When "Edge" is selected
The edge level appears in the position measurement
area.

Continue to step 4.

* When "Peak" or "Bottom" is selected
Continue with the procedure for setting "Peak" or
"Bottom."

[1] "Setting *Peak" or "Bottom™ (Page 5-76)

* When "Henkyoku" is selected

Continue to step 4.

4 Select "Area 1" with the [V] and [A] keys,
then press the [ENTER] key.

The drawing menu window is displayed and the
target area is displayed in orange.

5 Set the area size and position, and when
"Edge" is selected, edge level.

When "Henkyoku" is selected, the edge level is
not set.

ED ‘Drawing an Area with the Cursor" (Page 2-6)
[] 'Drawing an Area by Entering Values' (Page 2-7)
[1] "Setting the edge level' (Page 5-75)

6 Press the [ESCAPE] key to close the
drawing window once the area has been
set.

The cursor returns to "Area 1."
When "Henkyoku" is selected, continue to step 9.

7 Select "Edge type" with the [V] and [A]
keys, then press the [ENTER] key.
A pull-down menu appears.

Rising

Falling

8 Select [Rising] or [Falling] with the [V] and
[A] keys, then press the [ENTER] key.
The "Edge type" is set.

ArtisarGéetiisaiogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Www.art!'saﬁtgr.com

9 Select "Detection direction" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

+dir
-dir

1 0select "+ dir" or "- dir" with the [] and [A]
keys, then press the [ENTER] key.
The "Detection direction” is set.

1 1 Select "Detection number" with the [V] and
[A] keys, then press the [ENTER] key.
The device enters the value input state.

CEi e

1 2Enter the "Detection number".
[ "Entering a Value' (Page 2-5)

1 3Return to the measurement mode setting
procedure.

M Setting the edge level

¢ Setting with the cursor
Set the edge level with the cursor while setting the
area with the cursor.
[1J 'Drawing an Area with the Cursor' (Page 2-6)

Press the [SCREEN] key several times to move
the cursor to edge level.

Position measurement area

Edge level
setting cursor

Use the [V] and [A] keys to make the setting.

sSuonIpuo) Juswalinses|y Bumes
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¢ Setting by direct input Available measurement modes

Set the edge level by value input while setting the ¢ Cross-Sectional Area (Page 5-89)

area by direct input. OUTseting - OUT! - Measurement mode

0.000 | Edge level

[IJ 'Drawing an Area by Entering Values' (Page 2-7) 30000 XL S onommia | essement o
=l
Drawing
-5.000
20.000 :30.000mm, Intersection
-20.000mm 20.000mm 150.00 2
5.000
-20.000 Area

~

Setting items

(1) Area

1 Select "Area 1" with the [V] and [A] keys, Se't the cross-sectional area dptection range.
This measures the cross-sectional area of the

then press the [ENTER] key. space between the baseline and the profile

The drawing menu window is displayed and the data within the specified area. Refer to "Cross-

target area is displayed in orange. section" or "Approximate line area" for details

about the baseline. If there are no profiles in the

measurement area, the measurement alarm will

be activated.

[J "Cross-Sectional Area" (Page 5-89)

Use the [V] and [A] keys to select edge level,
then enter a value.

H Setting "Peak" or "Bottom"

2 Set the area size and position.

[1J "Drawing an Area with the Cursor' (Page 2-6)
[IJ 'Drawing an Area by Entering Values" (Page 2-7)

Eﬂ "Approximation line area" (Page 5-77)
3 Press the [ESCAPE] key to close the
drawing menu window once the area has
been set.
The cursor returns to "Area 1."

4 Return to the measurement mode setting
procedure.

Cross-sectional measurement area

Set a "Cross-section measurement area" and the
baseline to measure "Cross-section." The baseline
uses the settings from "Approximate line area."
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1 Refer to the procedure for setting "Cross-
section" to display the "Cross-section
measurement area" setting screen.

[T "Cross-Sectional Area" (Page 5-89)

OUTsetting - OUT1 - Measurement mode

[ote

iI
<

Approx ine 1

ii

L0

:30.000mm

Intersection
-20.000mm 20000mm | 150.00 mm2

2 Select "Area 1" with the [V] and [A] keys,
then press the [ENTER] key.

The drawing menu window is displayed and the
target area is displayed in orange.

3 Set the area size and position.

[T "Drawing an Area with the Cursor" (Page 2-6)
Dj '‘Drawing an Area by Entering Values" (Page 2-7)

4 Press the [ESCAPE] key to close the
drawing window once the area has been
set.

The cursor returns to area 1.

5 Return to the measurement mode setting
procedure.

ArtisarGéetiisaiogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.art!i‘;aﬁtgr.com

Approximation line area

"Approximate line area" is used to measure
"Intersection” or "Angle."

Available measurement modes

¢ Cross-Sectional Area (Page 5-89)
¢ Intersection (Page 5-91)
¢ Angle (Page 5-92)

OUTsetting - OUT1 - Measurement mode

_

:30.000mm

_

Cross-sect
20.000mm | 150.00 mm?

20.000mm

Setting items

(1) Area
Set the approximation line area detection
range. The approximation line is calculated
from the profile data within the specified range.
When setting two areas, the profile data the two
areas are combined to make a single
approximation line. If there are no profiles in the
measurement area, the measurement alarm will
be activated.

Area 1 only

Area 1

\ Approximate line

Area 1 and area 2
Area 2

Approximate
line
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1 Refer to the procedure for setting "Cross-
section," "Intersection"” or "Angle" to
display the "Approximate line area" setting
screen.

[Q7 "Cross-Sectional Area" (Page 5-89)
[ *Intersection" (Page 5-91)
[0 "Angle’ (Page 5-92)

30.000mm X_5.000mm/a]] |
Z{10.000mmydiv]|
Head A

Measurement mode

intersection v

Approxine 1
Area 1
Area 2

Approx ine 2
Area 1
Area2

>

-30.000mm

Intersection
-20.000mm 20000mm | 0000 mm

This section describes the procedure for setting
"Intersection” as an example.

2 Select "Area 1" for approximation line 1
with the [V] and [A] keys, then press the
[ENTER] key.

The drawing menu window is displayed and the
target area is displayed in orange.

3 Set the area size and position.
[1J "Drawing an Area with the Cursor' (Page 2-6)
[QJ 'Drawing an Area by Entering Values" (Page 2-7)

Press the [ESCAPE] key to close the
drawing menu window once the area has
been set.
The cursor returns to area 1.
* When using one area to create an
approximation line
Return to the measurement mode setting
procedure.
* When using two areas to create an
approximation line
Continue to the procedure for using two
areas to create an approximation line.
D:] "Using two areas to create an approximation line"
(Page 5-78)

A{tl‘sﬁﬁ Technology Group - Quality Instrumentation ...

m Using two areas to create an approximation line

Continue from step 4 of the approximation line area
procedure.

1 Select "Approx line 1" or "Area 2" for
approximation line 1 with the [V] and [A]
keys, then press the [ENTER] key.
® The drawing menu window appears.
® Area 2 will be displayed as an orange rectangle and

will become active.

2 Set the area size and position.
] 'Drawing an Area with the Cursor" (Page 2-6)
1] "Drawing an Area by Entering Values' (Page 2-7)

3 Press the [ESCAPE] key to close the drawing
menu window once the area has been set.
® The cursor returns to area 2.
® Approximation line 1 is calculated from the profile
data within areas 1 and 2.
4 Return to the measurement mode setting
procedure.

H Erasing the approximation line area

Approximation line areas can be erased. When the
measurement mode is set to "Intersection” or
"Angle," "Area 2" of approximation lines 1 or 2 can
be erased. Setting "Angle" will erase "Area 2" of
approximation line 1 and both "Area 1" and "Area 2"
of approximation line 2. Setting "Cross-section" will
erase both "Area 1" and "Area 2."

1 The "Approximate line area" settings
screen appears.
[J "Cross-Sectional Area" (Page 5-89)
[ "Intersection (Page 5-91)
[ "Angle" (Page 5-92)

2 Select the area to be erased with the [V]

and [A] keys, then press the [ENTER] key.
The cursor moves to the setting item.

3 Press the [ZERO] key
An erase confirmation message window appears.

Measurement mode

Do you want to delete Area ?

If the area cannot be erased, the [ZERO] key will be ignored
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4 Select [YES] and press the [ENTER] key. 1 Refer to the procedure for setting "Profile
The approximation line area will be erased. comparison 1," "Profile comparison 2,"
"Profile tracking 1" or "Profile tracking 2" to
Profile measurement area display the "Profile measurement area"

setting screen.

[ "Profile Comparison 1" (Page 5-94)
[ *Profile Comparison 2" (Page 5-95)
[ "Profile Tracking 1" (Page 5-96)
[ "Profile Tracking 2" (Page 5-98)

"Profile measurement area" is used for
measurements of profile shape such as "Profile
comparison" and "Profile tracking"

Available measurement modes
) )
¢ Profile Comparison 1 (Page 5-94) aD000mm < ool N
¢ Profile Comparison 2 (Page 5-95) —
¢ Profile Tracking 1 (Page 5-96)
¢ Profile Tracking 2 (Page 5-98)

OUTsetting - OUT1 - Measurement mode
30.000mm X:[_5.000mm/div]|
Z:[10.000mm/div]|| | Measurement tmode

Head A
(1)

-30.000mm
Prof comp 1
-20.000mm 20.000mm | 0000 mm

This section describes the procedure for setting
"Profile comparison 1" as an example.

sSuonIpuo) Juswalinses|y Bumes

|-30.000mm

Prof comp 1
-20.000mm 20.000mm | 0.000

2 Select "Area 1" with the [V] and [A] keys,

Area then press the [ENTER] key.
The drawing menu window is displayed and the
() target area is displayed in orange.

When using profile tracking, select the "Profile area."

Setting items 3 Set the area size and position.
(1) Area [J *Drawing an Area with the Cursor" (Page 2-6)
Set the profile area to be used for profile [I7 "Drawing an Area by Entering Values' (Page 2-7)

comparison or profile tracking. If there are no
profiles in the measurement area for profile

comparison, the measurement alarm will be 4 Press the [ESCAPE] key to close the
activated. For profile tracking, the measurement K )

alarm will be activated if there are no profiles in drawing menu window once the area has
the measurement area for profile comparison or been set.

if the profile cannot be tracked. The cursor returns to area 1.

.Relerencer:

When using profile tracking, the "Profile area" screen

appears. 5 Return to the measurement mode setting

procedure.
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u For profile tracking Example 4

For profile tracking, select a profile area in the

master profile that has a shape unique to that x Area

region of the profile. Otherwise, it is possible that

profile tracking measurements will not be carried

out correctly. Select another measurement mode if

the master profile has no distinctive regions.

Example 1 The full height of the step is not included in the

Area profile area, thus there is not enough data about the
O profile. The shape will not be properly recognized
J_l_ and tracking may not be possible. Example 4 will

|— —| only look for the flat area, not the perpendicular

portion, thus giving the same result as example 3.

The selected area of the profile has a protruding
region and thus can be successfully tracked.

Example 2

X Area

There are two regions with the same shape. It may
not be possible to perform tracking correctly in this
case.

¢ Set the profile search area to be smaller.
e Setthe area again.

[J *Search area" (Page 5-81)

Example 3

x Area

There are many regions with the same shape. Set
the area again or use a different measurement
mode.
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Search area

"'Search area" is used when the measurement

mode is "Profile tracking."

Available measurement modes

¢ Profile Tracking 1 (Page 5-96)
¢ Profile Tracking 2 (Page 5-98)

OUTsetting - OUT1 - Measurement mode

X[_5.000mmidiv]
Z{10.000mm/div]
Head A

30.000mm

Measurement mode
Prof track 1_v|

Profile area

S H—(1)
TR

20.000mm

Prof track 1
0000 mm

Profile measurement
area

Setting items
(1) Search area

This sets the region of the profile set by the
"Profile measurement area" to be followed.
Set the profile measurement area to include all

of this.

[ 'Profile measurement area" (Page 5-79)

1 Refer to the procedure for setting "Profile

tracking 1" or "Profile tracking 2" to display
the "Search area" setting screen.

[T "Profile Tracking 1" (Page 5-96)
[ *Profile Tracking 2' (Page 5-98)

OUTsetting - OUT1 - Measurement mode

X:[_5.000mmdiv]
Z:[ 10,000mmydiv]{ | Measurement mode

A

Profile area

30.000mm

[

Search area

X

<

-30.000mm
~20.000mm

Prof track 1
20.000mm | 0.000

This section describes the procedure for setting "Profile
tracking 1" as an example.

Select "Search area" with the [V] and [A]
keys, then press the [ENTER] key.

The drawing menu window is displayed and the target
area is displayed in orange.

Set the area size and position.
[ "Drawing an Area with the Cursor" (Page 2-6)
[1J "Drawing an Area by Entering Values' (Page 2-7)

Set the profile "Search area" large enough to include the
profile.

Press the [ESCAPE] key to close the
drawing menu window once the area has
been set.

The cursor returns to the search area.

Return to the measurement mode setting
procedure.

sSuonIpuo) Juswalinses|y Bumes
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Displaying the Measurement Mode No Measurement

Settings Screen (Not setting any measurement conditions)

1 i Use "No measurement" when there is no need to
Register a master. set any of the measurement items. OUT2 through
] "Master reg'(Page 5-48) OUTS are initially set to not measure.

Unused OUT numbers are set to "No setting" to reduce the
measurement time.

OUTsetting - OUT1 - Measurement mode

30.000mm X[_5.000mm/div]
Z{ 10 g00mmiaiyl| | e moce
fea

A | (osemng (1)

2 Display the "OUT settings".
ED 'Displaying the OUT Settings Screen" (Page 5-65)

3 Select the OUT number with the [V] and [A]
keys, then press the [ENTER] key.

The cursor moves to the "OUT name" for the
selected OUT number.

| MemoryCard .
Program.15 Environ seting | [ MEMORY CARD Setting
HEADsetting OUT1:0UT1
7 OUT2:0UT2 OUT name ouT1 [-30.000mm
N Measurement mode -20.000mm 20.000mm
[ Profile || [oursouts e ?1 -
7 OUT4OUT4 Measure alarm 0
Vaster reg || [0UT50UTs e | — (1) Measurement Mode
~ e Ofsel [ oood mm Select "No measurement.”
Pos corr OUT7:0UT7 Min display unit 0.001mm ~
OUT8:0UT8 Scaling Setting
~7 Tol upper limit 5.000, mm 1 R " " .
OUTsetting Torlowerimt ] | 5000 mm Display the "Measurement mode" setting
~
screen.
] 'Displaying the Measurement Mode Settings
e | Screen” (Page 5-82)

2 Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

4 Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
The measurement mode setting screen appears.

OUTsetting - OUT1 - Measurement mode Height
= | p— ;i
{10.000mmidiv]| | Measurement mode: -
Toad A Position
e Step
Average  v] Width
/\ ? Center
T JTum
Cross-sect
Intersection
Angle
Prof comp 1
Prof comp 2
Prof track 1
Prof track 2
[-:30.000mm Height Calculati
-20.000mm 20.000mm W.%lm mm alculation
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3 Select "No measurement" with the [V] and (5) Measurement result

[A] keys, then press the [ENTER] key. This displays the "Height" measurement result

If changing to "No measurement" from any other of the master profile.

measurement mode, a message warning that all Average height Maximum height
settings will be reset is displayed.

Measurement
area

Profile

Measurement mode

Changing the measurement mode iniializes the following parameters:
@ Min display unit Scaling settings,Tolerance setting, Offset, Auto-zero
Z axis Z axis
S .

[
Minimum height Inflexion point height %
4 Select "Yes" with the [<]] and [>] keys, then i
Profile
press the [ENTER] key. ¥, §
* "No measurement' is set. 2 s i S s Height %
e Select "No" if you do not want the settings to be reset. o pomt opoint__ | | - 3
3
o
5 Pre?s the [ESCAPE] key to complete the 1 Display the "Measurement mode" setting screen. g
setting. [ 'Displaying the Measurement Mode Settings g*i
Screen" (Page 5-82) ?
Helght 2 Select "Measurement mode" with the [V]

LT ) and [A] keys, then press the [ENTER] key.

) ) A pull-down menu appears.
"Height" measurement mode measures the height

from the Z-axis zero point of the head to the
"Height measurement area." "Height measurement fislafiy
] . : . Positi
area’ sets one location. Average height, maximum ST:F')"’”
height and minimum height can be measured. Width
Genter
'30.000mm X:[_5.000mm/div] Cross-sect
X o oot essuenment s
Head Al | e}~ (1) Intersection
et 1—(2) Angle
e
/\ (4) Prof comp 1
i Jm Prof comp 2
T Prof track 1
Prof track 2
Calculation
(3)
3 Select [Height] with the [V] and [A] keys,
-30.000mm
Too0omm Zo000mm | 1000 _nm—(5) then press the [ENTER] key.
If changing to "No measurement" from any other
Setting items measurement mode, a message warning that all
(1) Measurement mode settings will be reset is displayed.
SeleCt Helght Measurement mode
(2) Area 1 Changing the measurement mode initializes the following parameters:
Set "Height measurement area." @ Wi display unit,Scaling settings, Tolerance setting, Offset, Auto-zero
(3) Height measurement area e

The position and size of area 1 are displayed in light blue.
(4) Measurement condition for the height

measurement area

Set the measurement condition for area 1.
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4 Select "Yes" with the [<]] and [>] keys, then
press the [ENTER] key.
® The "Height" setting menu appears.

® Select "No" if you do not want the settings to be reset.

5 Set "Height measurement area."
Q7 "Height measurement area" (Page 5-71)

6 Press the [ESCAPE] key to complete the
"Height correction area " settings.

Refer to the measurement results in the lower right portion of
the screen while making these settings.

Position
(Measuring position)

"Position" measurement mode measures the
distance from the X-axis zero point of the head at
the "Position measurement area." "Position
measurement area" sets one location. Edge
position, position at maximum height and position
at minimum height can be measured.

OUTsetting - OUT1 - Measurement mode

30.000mm X:{_5.000mm/div]|
i | Bon——H—(1)
- (2)
/\ ~ )
1 | Tum
)
(3)
-30.000mm
Positic
200000 Tamm | 6000 omA—(5)

Setting items

(1) Measurement mode
Select "Position."
(2) Areat
Set the position measurement area.
(3) Position measurement area
The position and size of area 1 are displayed in light blue.
(4) Position measurement area measurement
conditions
This sets the measurement conditions for area 1.
(5) Measurement result
This displays the "Position" measurement result
of the master profile.
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Edge position Position at maximum height

Measurement area Profile
++—{Posion|—~| ‘ {Positort

X axis 0 point X axis 0 point

nflexion point

Position at minimum height

Measurement

X axis 0 point

X axis 0 point

Display the "Measurement mode" setting screen.

Eﬂ "Displaying the Measurement Mode Settings
Screen" (Page 5-82)

Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

Step

Width
Center
Cross-sect
Intersection
Angle

Prof comp 1
Prof comp 2
Prof track 1
Prof track 2
Calculation

Select [Position] with the [V] and [A] keys,
then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

Measurement mode

Changing the measurement mode initializes the following parameters:
@ Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

Select "Yes" with the [<]] and [>] keys, then
press the [ENTER] key.
* The "Position" setting menu appears.

® Select "No" if you do not want the settings to be
reset.
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5 Set "Position measurement area."
[T "Position measurement area’ (Page 5-73)

6 Press the [ESCAPE] key to complete the
"Position measurement area" settings.

Refer to the measurement results in the lower right portion of
the screen while making these settings.

Step

(Measuring the differences in height)

"Step" measurement mode measures the height difference
between two "Height measurement areas.” The average
height, maximum height or minimum height within each
"Height measurement areas," or a combination of these
three, can be used to make the comparison.

"Step" subtracts the "Height" of area 1 from the "Height' of area 2.

OUTsetting - OUT1 - Measurement mode

30.000mm XI_5.000mm/div]
Z:[ 10.000mm/div]]| | Meastrement mode
Head A

(1
e H

rum |

Area2 H

|
==

+ dir ~]

1 Jtum

@ 10000 mm—J(g
9

20000mm @-100m (.

step
-20.000mm \ \ 20000mm | 20,000 _mm=—(10)

\ |

Setting items

(1) Measurement mode
Select "Step."
(2) Area 1
Set the first "Height measurement area."
(3) Height measurement area 1
The position and size of area 1 are displayed in light blue.
(4) Measurement condition for height
measurement area 1
Set the measurement condition for area 1.
(5) Area 2
Set the second "Height measurement area."
(6) Height measurement area 2
The position and size of area 2 are displayed in purple.
(7) Measurement condition for height
measurement area 2
Set the measurement condition for area 2.

ArtisarGMéedirisgiogy Group - Quality Instrumentation

(8) Height measurement result 1
This displays the "Height" measurement result
for area 1 of the master profile.

(9) Height measurement result 2
This displays the "Height" measurement result
for area 2 of the master profile.

(10)Step measurement result
This displays the "Step" measurement result of
the master profile.

Maximum height and

Average height difference Minimum height difference

Measurement area 2

Measurement area 2

Profile

2|
k5]

Measurement area 1
Inflexion point height
difference

Measurement area 1

Measurement area 1

Measurement area 2

Switching measurement area 1 and measurement area 2
inverts the symbol of the measurement value.

1 Display the "Measurement mode" setting screen.
[ 'Displaying the Measurement Mode Settings
Screen" (Page 5-82)

2 Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Width
Center
Cross-sect
Intersection
Angle

Prof comp 1
Prof comp 2
Prof track 1
Prof track 2
Calculation

sSuonIpuo) Juswalinses|y Bumes

... Guaranteed | (888) 88-SOURCE | www.art!'sﬂﬁtgr.com



OUT Settings

3 Select [Step] with the [V] and [A] keys,
then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

Measurement mode

Changing the measurement mode initalizes the following parameters:
@ Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

4 Select "Yes" with the [<]] and [[>] keys, then
press the [ENTER] key.
® The "Step" setting menu appears.

® Select "No" if you do not want the settings to be reset.

5 Set the first "Height measurement area" as "Area 1."
m "Height measurement area" (Page 5-71)

6 Set the second "Height measurement area"
as "Area 2."
Q7 "Height measurement area" (Page 5-71)

7 Press the [ESCAPE] key to complete the
"Height correction area " settings.

Refer to the measurement results in the lower right portion of
the screen while making these settings.

W Measuring height difference with the distance
between heads

If "Calculation" is set to "Linking (H)" or "Linking (V),"

setting head A to area 1 and head B to area 2 will

allow the thickness and height difference between

the two heads to be measured.
[ *Calculation(Page 5-35)

OUTsetting - OUT1 - Measurement mode

30.000mm X[_5.000mmdiv] X[_5.000mmdiv]
Z{10.000mmdiv] Zi10.000mm/civ]
Head A Head B

\— % S{ep

:30.000mm

step
-20.000mm 20.000mm -20.000mm 20.000mm | 10000 _mm

Measurement value correction uses the auto-offset function.
[ "Auto-offset’ (Page 3-16)
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Width

(Measuring differences in width)

"Width" measurement mode measures the distance
between two "Position measurement areas". The
edge position, position at maximum height and
position at minimum height within each "Position
measurement area," or a combination of these
three, can be used to make the comparison.
"Width" subtracts the "Position" of area 1 from the
"Position" of area 2.

OUTsetting - OUT1 - Measurement mode

30.000mm X_s.000mm/av]] |

Z110,000mmidiv]| | Measurement mode
Head Al | (Wigh —v}-—(1)
Area 1 [ - (2)
Edge
Rsng v
=@
1] Tum
Area2 == ( 5)
Edge v
Faling v
el (k%)
1] Tum
\ 7 el (6)
|:30.000mm S?\ :‘ :oo mm -—(9)
20.000mm \ \ 20000mm | 10000 _mm=—(10)
\ N ()
®)

Setting items

(1) Measurement mode
Select "Width."

(2) Area 1
Set the first "Position measurement area."

(3) Width measurement area 1
The position and size of area 1 are displayed in
light blue.

(4) Width measurement area measurement
conditions 1
This sets the position measurement conditions
for area 1.

(5) Area 2
Set the second "Position measurement area."

(6) Width measurement area 2
The position and size of area 2 are displayed in purple.

(7) Width measurement area measurement
conditions 2
This sets the position measurement conditions
for area 2.

(8) Position 1
This displays the "Position" measurement result
for area 1 of the master profile.

(9) Position 2
This displays the "Position" measurement result
for area 2 of the master profile.
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(10)Width measurement result
This displays the "Width" measurement result of the master profile.
Width between position at

maximum height and
position at minimum height

Width between edges

Measurement
area 2

Profile

Measurement
area 2

Measurement
area 1

Measurement

‘ Width

Width between inflexion points

Measurement area 1

Profile

Measurement
area 2

Switching measurement area 1 and measurement area 2
inverts the symbol of the measurement value.

1 Display the "Measurement mode" setting screen.

[ "Displaying the Measurement Mode Settings Screen® (Page 5-82)

Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Step
Center
Cross-sect
Intersection
Angle

Prof comp 1
Prof comp 2
Prof track 1
Prof track 2
Calculation

Select [Width] with the [V] and [A] keys,
then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

ArtisarGMéedirisgiogy Group - Quality Instrumentation

Measurement mode

Changing the measurement mode initializes the following parameters:
4 Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

Yes

4 Select "Yes" with the [<]] and [>] keys, then
press the [ENTER] key.

® The "Width" setting menu appears.
® Select "No" if you do not want the settings to be reset.

Set the first "Position measurement area"
as "Area 1."

[ "Position measurement area" (Page 5-73)

Set the first "Position measurement area"
as "Area 2."

[ "Position measurement area" (Page 5-73)

7 Press the [ESCAPE] key to complete the
"Position measurement area" settings.

Reference

Refer to the measurement results in the lower right portion of
the screen while making these settings.

H Measuring width difference with the distance
between heads

If "Calculation" is set to "Linking (H)" or "Linking
(V)," setting head A to area 1 and head B to area 2
will allow the width between the two heads to be
measured.

[0 'Calculation*(Page 5-35)

OUTsetting - OUT1 - Measurement mode

30.000mm X:{10.000mmydiv]
Z:[10.000mm/div)} Measurement mode

Centor___¥

Area 1

10.000mmydiv]|
Z:{10.000mm/div]|
Head B

Edge M

<

Rising

+ dir -

1] Tum

Area2

Edge -

Faling v

+air -

1] Tum
®-7500 mm
@ 7500 mm
Conter

-30.000mm

~20,000mm 20.000mm -20.000mm

e W ——|

Measurement value correction uses the auto-offset function.
Q7 "Auto-offset’ (Page 3-16)

20.000mm
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Center Position
(Measuring the Center Position)

"Center" measurement mode measures the distance
from the X-axis zero point of the head to two different
"Position measurement areas" and determines the
center of that distance. The edge position, maximum
position and minimum position within each "Position
measurement area," or a combination of these three,
can be used to make the comparison.

OUTsetting - OUT1 - Measurement mode

30.000mm X:[_5.000mmdiv]
Z:{10.000mmydiv]] | Measurement mode
Head Al | [Centor —vH—(1)
e H(2)
Eage v
Rsing v
(@
|
Area 2 -u—( 5)
Edge v
Fall -
|
1] um
@-7.500 mm .J(B)
-30.000mm @© 7500 mm .._(g)
= Center
-20.000mm \ \ 20000mm | 0000 _mn=—(10)
\ 0
)

Setting items

(1) Measurement mode
Select "Center."

(2) Area 1
Set the first "Position measurement area."

(3) Position measurement area 1
The position and size of area 1 are displayed in
light blue.

(4) Position measurement area measurement
conditions 1
This sets the position measurement conditions
for area 1.

(5) Area 2
Set the second "Position measurement area."

(6) Position measurement area 2
The position and size of area 2 are displayed in
purple.

(7) Width measurement area measurement
conditions 2
This sets the position measurement conditions
for area 2.

(8) Position 1
This displays the "Position" measurement result
for area 1 of the master profile.

(9) Position 2
This displays the "Position" measurement result
for area 2 of the master profile.
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(10)Center position measurement result
This displays the "Center" measurement result
of the master profile.
The midpoint between the

position at maximum height and
the position at minimum height.

Center point between edges

Profile

 Measurement

Measurement
rarea

:

X axis 0 point

N

. _ i<[Centr st
Center point between inflexion points X axis 0 point

Measurement area 1 Measurement area 2

Profile

:

X axis 0 point

1 Display the "Measurement mode" setting screen.

Eﬂ "Displaying the Measurement Mode Settings
Screen" (Page 5-82)

2 Select "Measurement mode" with the [V]

and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Step
Width
Cross-sect
Intersection
Angle

Prof comp 1
Prof comp 2
Prof track 1
Prof track 2
Calculation

3 Select [Center] with the [V] and [A] keys,

then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

Measurement mode

Changing the measurement mode initializes the following parameters:
@ Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero
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4 Select "Yes" with the [<]] and [>] keys, then
press the [ENTER] key.
® The "Center" setting menu appears.
® Select "No" if you do not want the settings to be
reset.

5 Set the first "Position measurement area"
as "Area 1."

[ *Position measurement area (Page 5-73)

6 Set the first "Position measurement area"
as "Area 2."
I:[] "Position measurement area" (Page 5-73)

7 Press the [ESCAPE] key to complete the
"Position measurement area" settings.

Refer to the measurement results in the lower right portion of
the screen while making these settings.

W Measuring the center point with the distance
between heads

If "Calculation" is set to "Linking (H)" or "Linking (V),"
setting head A to area 1 and head B to area 2 will
allow the center point between the two heads to be
measured.

[ "Calculation*(Page 5-35)

OUTsetting - OUT1 - Measurement mode

X:[10.000mm/div]|
Z{10.000mmdiv)

Measurement mode
Centor__v]

Areat

Edge

<

<

Rising

+ dir

<

1 ] Tum

|

Area2

<

Edge

<

Faling

+dir

<

R

1| Tum
@©-7500 mm
@ 7500 mm
Center
0.000

-30.000mm

~20.000mm 20.000mm -20.000mm 20.000mm

I

2

Center

.Relerence rJ

Measurement value correction uses the auto-offset function.
[ "Auto-offset’ (Page 3-16)
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Cross-Sectional Area
(Measuring a cross-sectional area)

"Cross-section" mode measures the area bordered
by the baseline and profile and falling within the
"Cross-section measurement area." The baseline
can be set either by using the "Approximate line
measurement area" or by using the intersection of
the profile and the "Cross-section measurement
area." If there are multiple regions being
measured, the result is the sum of their areas.

OUTsetting - OUT1 - Measurement mode

30.000mm
W

0| = (1)
G H-(2)

Approxine 1
[EE— )
[weaz 41 (

sSuonIpuo) Juswalinses|y Bumes

:30.000mm
-20,000mm

(5)
S e (8)

20.000mm | 150.00  mm2T—

Setting items

(1) Measurement mode
Select "Cross-section.”
(2) Area 1
Set "Cross-section measurement area."
(3) Cross-sectional measurement area
The position and size are displayed in light blue.
(4) Area 1
Set the first "Approximate line area."
(5) Approximation line area 1
The position and size are displayed in purple.
(6) Area 2
Set the second "Approximate line area."
(7) Approximation line area 2
The position and size are displayed in purple.
(8) Measurement result
This displays the "Cross-section" measurement
result of the master profile.

.. Guaranteed | (888) 88-SOURCE | www.art!'sﬂﬂtg‘;.com



OUT Settings

Two-location approximation line One-location
area measurement approximation line
Cross-sectional area Cross-sectional area
measurement area measurement area
/ Profile \ Profile
Baseline Baseline
Vo
______ 4 4
Approximate Approximate
line area line area

Cross-sectional measurement area and
Profile intersection measurement

Baseline .
Cross-sectional area measurement area

Intersection Intersection

VCross-sectional area (Sum)

1 Display the "Measurement mode" setting
screen.

[I7 'Displaying the Measurement Mode Settings
Screen" (Page 5-82)

2 Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Step
Width
Center
Intersection
Angle

Prof comp 1
Prof comp 2
Prof track 1
Prof track 2
Calculation

3 Select [Cross-section] with the [V] and [A]
keys, then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

Measurement mode

Changing the measurement mode initializes the following parameters:
@ Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

4 Select "Yes" with the [<]] and [>] keys, then
press the [ENTER] key.
® The "Cross-section" setting menu appears.
® Select "No" if you do not want the settings to be
reset.

5 Set "Cross-section measurement area."
Eﬂ "Cross-sectional measurement area" (Page 5-76)

6 Set the "Approximate line area."
Eﬂ "Approximation line area" (Page 5-77)

The base line is set by the approximation line
area.

Set approximation line areas 1 and 2 when setting the
baseline with two areas.

Eﬂ 'Using two areas to create an approximation line"
(Page 5-78)

Set approximation line area 1 or 2 when setting the
baseline with one area.

[ "Erasing the approximation line area" (Page 5-
78)

Delete approximation line areas 1 and 2 when setting
the baseline with the intersection of the measurement
area.

[ "Erasing the approximation line area" (Page 5-
78)

7 Press the [ESCAPE] key to complete the
measurement area settings.

Refer to the measurement results in the lower right portion of
the screen while making these settings.

If "Calculation” is set to "Linking (H)" or "Linking (V)," set all
measurement areas from the same head.

[ "Calculations" (Page 5-35)

A{t&ﬁﬁ Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Ww@rNeXtiSeintg.com



OUT Settings

Intersection

(Measuring the height and position of an
intersection)

"Intersection" measurement mode measures the
height from the Z-axis zero point and the distance
from the X-axis zero point of the intersection
between "Approx line 1" and "Approx line 2."

OUTsetting - OUT1 - Measurement mode
30.000mm X:[_5.000mmdiv]

Z:{10.000mmydiv]] | Measrement mods
Head Al | [intersection ]

T

“Approx ine 1
Area

iI

Approx ine 2
Area 1 —

(5
hreaz (s
(8

-30.000mm

-20.000mm 20.000mm

(
\

Intersection

2000 nm +—(9

Setting items

(1) Measurement mode
Select "Intersection.”
(2) Area 1
Set "Area 1" for "Approx line 1."
(3) Approximation line 1 area 1
The position and size are displayed in light
blue.
(4) Area 2
Set "Area 2" for "Approx line 1."
(5) Area 1
Set "Area 1" for "Approx line 2."
(6) Approximation line 2 area 1
The position and size are displayed in purple.
(7) Area 2
Set "Area 2" for "Approx line 2."
(8) Coordinate
Set the X coordinate (position) and the Z
coordinate (height).
(9) Measurement result
This displays the "Intersection” measurement
result of the master profile.

Measuring with area 1 only Measuring with area 1 and area 2

Approximation line Area 2 Approximation line
Intersection
Area 1

X axis 0 point Profile Xaxis 0 point
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1 Display the "Measurement mode" setting
screen.

[ 'Displaying the Measurement Mode Settings
Screen" (Page 5-82)

2 Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Step
Width
Center
Cross-sect
Angle

Prof comp 1
Prof comp 2
Prof track 1
Prof track 2
Calculation

3 Select "Intersection" with the [<[] and [[>]

keys, then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

Measurement mode

Changing the measurement mode initalizes the following parameters:
4 Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

4 Select "Yes" with the [V] and [A] keys, then

press the [ENTER] key.

® The "Intersection" setting menu appears.

® Select "No" if you do not want the settings to be
reset.

5 Set "Approx line 1."

[ "Approximation line area" (Page 5-77)

6 Set "Approx line 2."

I:[] "Approximation line area" (Page 5-77)

sSuonIpuo) Juswalinses|y Bumes
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7 Select "Coordinate" with the [V] and [A]
keys, then press the [ENTER] key.
A pull-down menu appears.

X

8 Select "Position" or "Height" with the [V]
and [A] keys, then press the [ENTER] key.
The coordinates are set.

9 Press the [ESCAPE] key to complete the
setting.

® "Area 2" of either approximation line 1 or 2 will not be
displayed if it is in the default state. Select "Area 2" with
the [V] and [A] keys, then press the [ENTER] key to
set area 2.

e For details on clearing area 2, see [[] "Erasing the
approximation line area" (Page 5-78).

* Refer to the measurement results in the lower right
portion of the screen while making these settings.

¢ |f "Calculation" is set to "Linking (H)" or "Linking (V)," set
all measurement areas from the same head.

[1J "Calculations" (Page 5-35)

Angle

(Measuring the angle between two straight lines)

"Angle" measurement mode measures the angle at
the intersection between two approximation lines.

"Angle" measurement mode measures the angle at
the intersection between two approximation lines,

or between approximation line 1 and the X-axis of

the head.

30.000mm XT_5.000mm/div]
Z10.000mmidiv]{ | Measurement mode

[ H—(2)

4)

e |

i1 (7)

e H—(8)

(6)

—@
-20.000mm 20.000mm 60.000 deg-—(g)

Setting items
(1) Measurement Mode
Select "Angle."
(2) Area
Set "Area 1" for "Approx line 1."
(3) Approximation line 1 area 1
The position and size are displayed in light
blue.
(4) Area 2
Set "Area 2" for "Approx line 1."
This is not displayed in the default state.
(5) Area 1
Set "Area 1" for "Approx line 2."
Delete this item when measuring the angle from
the X-axis of the head.
(6) Approximation line 2 area 1
The position and size are displayed in purple.
(7) Area 2
Set "Area 2" for "Approx line 2."
This is not displayed in the default state.
Delete this item when measuring the angle from
the X-axis of the head.
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(8) Coordinates
The measurement starts at "Approx line 1" and
moves counterclockwise to "Approx line 2." This
sets the coordinates for the measurement.
Setting range : -90 to +90°/ 0 to 180°
(default: -90 to +90°
¢ -90 to +90°

This reports angles in the range of +90°.

Approximation line 2
(Approximation line 1)*

+ direction

Approximation line 1
' (X-axis)*

Approximation line 1

- direction X®s)

Approximation line 2
(Approximation line 1)*

* 0to 180°
This reports angles in the range from 0 to180°.

Approximation line 2
(Approximation line 1)*

d Approximation line 1
' (X-axis)*

Approximation line 1
(X-axis)*

Approximation line 2
(Approximation line 1)*

* ltems in parentheses are for the angle measurement at the
intersection between approximation line 1 and the X-axis
of the head.

ArtisarGMéedirisgiogy Group - Quality Instrumentation

(9) Measurement result
This displays the "Angle" measurement result of the master profile.

Angle measurement at the intersection between
approximation line 1 and approximation line 2

Measuring with
Measuring with area 1 only area 1 and area 2

Approximation line Approximation line

Area 2
Area 1

Profile

N~
fingie

Angle measurement at the intersection between
approximation line 1 and the X-axis of the head
Measuring with

area 1 and area 2
Area 2

Measuring with area 1 only

Approximation line 1

Areat \

Area 1
?H

Profile

X-axis

_Profile

1 Display the "Measurement mode" setting screen.
[ 'Displaying the Measurement Mode Settings Screen’ (Page 5-82)

2 Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Step

Width
Center
Cross-sect
Intersection
Prof comp 1
Prof comp 2
Prof track 1
Prof track 2
Calculation

3 Sselect "Angle" with the [V] and [A] keys,
then press the [ENTER] key.

If changing to "No measurement" from any other measurement
mode, a message warning that all settings will be reset is displayed.

Measurement mode

Changing the measurement mode initalizes the following parameters:
4 Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

... Guaranteed | (888) 88-SOURCE | www.artE‘:SBtgr.com
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4 Select "Yes" with the [<]] and [>] keys, then
press the [ENTER] key.

* The "Angle" setting menu appears.
® Select "No" if you do not want the settings to be reset.

5 Set "Approx line 1."
Q7 "Approximation line area" (Page 5-77)

6 Set "Approx line 2."
17 "Approximation line area" (Page 5-77)
Delete both "Area 1" and "Area 2" when
measuring the angle from the X-axis of the head.
[ 'Erasing the approximation line area" (Page 5-78)

7 Select "Coordinate" with the [V] and [A]
keys, then press the [ENTER] key.
A pull-down menu appears.

-90 ~ 490°
0 ~ 180°

8 Select "Coordinate" with the [V] and [A]
keys, then press the [ENTER] key.
The coordinates are set.

9 Press the [ESCAPE] key to complete the setting.

If "Calculation" is set to "Linking (H)" or "Linking (V)," set all
measurement areas from the same head.

[ Calculations" (Page 5-35)

* Area 2 of either approximation line 1 or 2 will not be
displayed if it is in the default state. Select "Area 2" with the
[V]and [A] keys, then press the [ENTER] key to set area 2.

* When measuring the angle from the X-axis of the head,
clear both "Area 1" and "Area 2" of approximation line 2.

® For details on clearing area 1 or area 2, see
[J "Erasing the approximation line area" (Page 5-78).

® Refer to the measurement results in the lower right
portion of the screen while making these settings.
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Profile Comparison 1
(Comparing shapes by step)

"Profile comparison 1" measurement mode
compares the area of the master profile within the
registered "Profile measurement area" to the
measured profile and outputs the absolute value of
the maximum height difference between the two.
[ "Master reg'(Page 5-48)

OUTsetting - OUT1 - Measurement mode
30.000mm X:[_5.000mmdiv]

e | e (1)
-1_(2)

m ®)

-30.000mm

Prof comp 1
~20.000mm 20.000mm | 0.000  mm

Setting items
(1) Measurement mode
Select "Profile comparison 1".
(2) Area 1
This sets the profile setting area.
(3) Profile measurement area
The position and size are displayed in light blue.

This measures the absolute value of the maximum
height distance relative to the master profile.

Measurement profile

Measurement value

Measurement area

Master profile

Measurement value



OUT Settings

Register the target to be used as the standard.
[ "Master reg'(Page 5-48)

Display the "Measurement mode" setting
screen.

[] 'Displaying the Measurement Mode Settings
Screen" (Page 5-82)

Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Step

Width
Center
Cross-sect
Intersection
Angle

Prof comp 2
Prof track 1
Prof track 2
Calculation

Select "Profile comparison 1" with the [V]
and [A] keys, then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

Measurement mode

Changing the measurement mode initalizes the following parameters:
@ Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

Select "Yes" with the [<]] and [>] keys, then
press the [ENTER] key.

® The "Profile comparison 1" setting menu appears.
® Select "No" if you do not want the settings to be
reset.

This sets the "Profile measurement area".
[ "Profile measurement area" (Page 5-79)

Press the [ESCAPE] key to complete the
measurement area settings.

ArtisarGMéedirisgiogy Group - Quality Instrumentation

Profile Comparison 2
(Comparing shapes by area)

"Profile comparison 2" measurement mode
measures the area bounded by the master profile
within the registered "Profile measurement area"
and the measured profile. If there are multiple
regions being measured, the result is the sum of
their areas.

[ *Master reg'(Page 5-48)

OUTsetting - OUT1 - Measurement mode

[_5.000mmdiv]
10.000mmydiv] | Measurement mode
Head

# | Pereome= <+ (1)
E=m—

m (3)

X
z

[:30.000mm

Prof comp 2
0

-20.000mm 20.000mm | 0000 mm

Setting items
(1) Measurement mode
Select "Profile comparison 2".
(2) Area 1
This sets the profile setting area.
(3) Profile measurement area
The position and size are displayed in light blue.

The total area between the two profiles is output
without a sign.

Measurement area Measurement profile

\_Master profile

Area (Sum)

1 Register the target to be used as the
standard.
[ *Master reg'(Page 5-48)

2 Display the "Measurement mode" setting
screen.

[ 'Displaying the Measurement Mode Settings
Screen" (Page 5-82)
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3 Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Step

Width
Center
Cross-sect
Intersection
Angle

Prof comp 1
Prof track 1
Prof track 2
Calculation

4 Select "Profile comparison 2" with the [V]
and [A] keys, then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

Measurement mode

Changing the measurement mode initializes the following parameters:
@ Min display unit Scaling settings, Tolerance setting, Offset, Auto-zero

5 Select "Yes" with the [<]] and [[>] keys, then
press the [ENTER] key.

* The "Profile comparison 2" setting menu appears.
® Select "No" if you do not want the settings to be
reset.

6 This sets the "Profile measurement area".
[17 'Profile measurement area" (Page 5-79)

7 Press the [ESCAPE] key to complete the
measurement area settings.

Profile Tracking 1
(Measuring the height and position along a
profile)

"Profile tracking 1" measurement searches for a
measured profile with the same shape as that in
the "Profile measurement area" of the previously
registered master profile. The height of the profile
from the zero point of the Z-axis of the head and
the distance of the profile from the zero point of the
X-axis of the head are measured.

[ "Master reg'(Page 5-48)

(OUTsetting - OUT1 - Measurement mode

{30.000mm X:[ 5.000mm/div]|
Z: 10.000mmydiv][| | Measurement mode
Head | | Prerwae 1 v}-{(1)
7777777777777777777777777 Profile area —1_(2)
Soweroes H
-(4)
r—t
(6)
(
m (3)
(
(5)
o.0mn Prof track 1
-20.000mm 20.000mm 0.000 mm

Setting items

(1) Measurement mode
Select "Profile tracking 1".

(2) Profile area
Sets the profile setting area.

(3) Profile area region
The position and size are indicated by a solid
light blue line.

(4) Search area
Set the search area.

(5) Search area region
The position and size are indicated by a dotted,
light blue line.

(6) Coordinate
Set the X coordinate (position) and the Z
coordinate (height).

This searches for a profile with the same shape as
that of a profile previously defined in the profile
measurement area, then measures the height and
position of the center coordinate of the profile
measurement area.

[ "Master profile'(Page 5-48)
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Search area
Measurement profile

Profile center

Profile area
A A
0 point
X axis 0 point

Register the target to be used as the
standard.
[ *Master reg* (Page 5-48)

Display the "Measurement mode" setting
screen.

Dj 'Displaying the Measurement Mode Settings
Screen" (Page 5-82)

Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Step

Width
Center
Cross-sect
Intersection
Angle

Prof comp 1
Prof comp 2
Prof track 1

Prof track 2
Calculation

Select "Profile tracking 1" with the [V] and
[A] keys, then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

Measurement mode

Changing the measurement mode initalizes the following parameters:
@ Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

Select "Yes" with the [<]] and [>] keys, then
press the [ENTER] key.

* The "Profile tracking 1" setting menu appears.
® Select "No" if you do not want the settings to be
reset.

This sets the "Profile measurement area".
Dj "Profile measurement area" (Page 5-79)

Set the "Search area."
[ 'Search area" (Page 5-81)

Select "Coordinate" with the [V] and [A]
keys, then press the [ENTER] key.

X

Select "Position" or "Height" with the [V]
and [A] keys, then press the [ENTER] key.
The coordinates are set.

1 OPress the [ESCAPE] key to complete the

setting.

sSuonIpuo) Juswalinses|y Bumes
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Profile Tracking 2
(Measuring the height difference and width along a profile)

"Profile tracking 2" measurement searches for a
measured profile with the same shape as that in
the "Profile measurement area" of the previously
registered master profile. Profiles will similar
shapes to each other are searched. The width,
height difference, linear distance and X-axis and Z-
axis center points are measured.

[ *Master reg'(Page 5-48)

OUTsetting - OUT1 - Measurement mode

X[ 5.000mm/div]][
Z:{10.000mmydiv]] | easurement moce

A | provescz <1

30.000mm

Potioasa HI
Searcharea -

N

Profioarea I

—
hd

i ilz IIE l
<

30.000mm (
Prof track 2
~20.000mm 0000 mm

20.000mm

Setting items

(1) Measurement mode
Select "Profile tracking 2".
(2) Profile area 1
Sets "Profile measurement area" for area 1.
(3) Profile area region 1
The position and size of the "Profile
measurement area" for area 1 are indicated by
a solid light blue line.
(4) Search areal
Set the search area for area 1.
(5) Search area region 1
The position and size of the search area of area 1
are indicated by a dotted, light blue line.
(6) Profile area 2
Set the profile measurement area for area 2.
(7) Profile area region 2
The position and size of the position
measurement area for area 2 are indicated by a
solid purple line.
(8) Search area 2
Set the search area for area 2.
(9) Search area region 2
The position and size of the search area of area 2
are indicated by a dotted purple line.
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(10)Measurement type

Set the feature to be measured between the two
areas.

e X (default)
Measures the width between the centers of the two
profile measurement areas.

L4
Measures the height difference between the centers of
the two profile measurement areas.

D
Measures the straight line distance between the centers
of the two profile measurement areas.

¢ X Center
Measures the midpoint between the center positions of
the X-axes of the two profile measurement areas.

e Z Center
Measures the midpoint between the center heights of the
Z-axes of the two profile measurement areas.

This searches for two profiles with the same shape as
that of a profile previously defined in the profile
measurement area, then measures the height, step,
distance from baseline and center point position and
height of those profiles

Search area 2

Profile center 2

Profile area 2

/ Profile 2

Profile center 1

/

Zaxis il

Opoint

X axis 0 point Profile area 1

Search area 1

1 Display the "Measurement mode" setting
screen.

] 'Displaying the Measurement Mode Settings
Screen" (Page 5-82)



OUT Settings

2 Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Step

Width
Center
Cross-sect
Intersection
Angle

Prof comp 1
Prof comp 2
Prof track 1
Prof track 2

Calculation

3 Select "Profile tracking 2" with the [V] and
[A] keys, then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

Measurement mode

Changing the measurement mode initalizes the following parameters:
@ Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

4 Select "Yes" with the [<]] and [>] keys, then
press the [ENTER] key.

® The "Profile tracking 2" setting menu appears.
® Select "No" if you do not want the settings to be
reset.

5 Sets "Profile measurement area" for area 1.
Dj "Profile measurement area" (Page 5-79)

6 Set the "Search area" for area 1.
[ "search area" (Page 5-81)

7 Sets "Profile measurement area" for area 2.
D:] "Profile measurement area" (Page 5-79)

ArtisarGMéedirisgiogy Group - Quality Instrumentation

8 Set the "Search area" for area 2.
[ "Search area’ (Page 5-81)

9 Select "Measurement type" with the [V] and
[A] keys, then press the [ENTER] key.
A pull-down menu appears.

1 OSeIect "Measurement type" with the [V]
and [A] keys, then press the [ENTER] key.
The measurement type is set.

1 1 Press the [ESCAPE] key to complete the
setting.

If "Calculation” is set to “Linking (H)" or "Linking (V)," set all
measurement areas from the same head.

[1J "Calculations" (Page 5-35)

Calculations
(Calculating the distance between OUTSs)

"Calculation” measurement mode uses two OUT
numbers from the calculation target and finds the
sum or the difference of those two results.

OUTsetting - OUT3 - Measurement mode

X[_5.000mm/div]
Z:{10.000mmidiv] | Measurement mode

Hoad ) | Gatiaion v
-
~omHy
B 1(

(

RN

:30.000mm

30.000mm

Calculation
0000 mm

-20.000mm 20.000mm
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Setting items
(1) Measurement mode
Select "Calculation."
(2) Caculation type
Set the calculation type.
e A+B
Adds the OUT numbers from "Calculation
target A" and "Calculation target B."
* A-B
Subtracts the OUT number of "Calculation
target B" from the OUT number of'Calculation
target A"
(3) Calculation target A
Set the OUT number to use in the calculation.
(4) Calculation target B
Set the OUT number to use in the calculation.

® The minimum display value uses the same setting as
does "Calculation target A."

@7 "Minimum Display Unit' (Page 5-106)

® |tis possible to use OUT numbers with a smaller value
than the OUT number selected for the calculation. For
example, OUT3 can receive the results of a calculation
involving OUT1 and OUT2, but not a calculation
involving OUT1 and OUT4.

* An attempt to perform a calculation between two OUT
numbers that handle different measurements, i.e., one
measuring height and one measuring angle, will result
in a measurement alarm.

* OUT1 and OUT2 cannot be set to the calculation
measurement mode.

® The calculation is performed based on the data before
the minimum display unit process.

® OUT numbers set to calculation can used by other
OUT numbers that are performing calculations.

® Scaling factors can be used in calculations by using
the "Scaling function."
[ "Scaling" (Page 5-107)

® "Calculation" calculates the measurement result of the
OUT number of the calculation target for which
measurement mode, measurement value alarm,
scaling, average in the OUT setting are processed.
[J "Measurement Conditions and Measurement Data
Flow" (Page 5-2)

1

5

Display the "Measurement mode" setting
screen.

] 'Displaying the Measurement Mode Settings
Screen" (Page 5-82)

Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

No setting
Height
Position
Step

Width
Center
Intersection
Cross-sect
Angle

Prof comp 1
Prof comp 2
Prof track 1
Prof track 2

Calculation

The calculation option is not displayed for OUT1 and
ouT2.

Select "Calculation" with the [V] and [A]
keys, then press the [ENTER] key.

If changing to "No measurement" from any other
measurement mode, a message warning that all
settings will be reset is displayed.

Measurement mode

Changing the measurement mode initializes the following parameters:
@ Min display unit,Scaling settings, Tolerance setting, Offset, Auto-zero

Select "Yes" with the [<]] and [>] keys, then
press the [ENTER] key.

® The "Calculation" setting menu appears.
® Select "No" if you do not want the settings to be
reset.

Select a calculation type with the [V] and
[A] keys, then press the [ENTER] key.
A pull-down menu appears.

A+ B Sum

Difference
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6 Select [A + B] or [A - B] with the [V] and [A]
keys, then press the [ENTER] key.
The calculation type is set.

7 Select "Calculation target A" with the [V]
and [A] keys, then press the [ENTER] key.
A pull-down menu appears.

OUT1
ouT2
OouT3

.Relerence r:

The OUT numbers displayed here will vary depending
on the OUT number being set.

8 Select the OUT number with the [V] and [A]
keys, then press the [ENTER] key.
Calculation target A is set.

9 Set "Calculation target B."

The steps for making these settings are the same
as steps 6 and 7 for setting calculation target A.

1 OPress the [ESCAPE] key to complete the
setting.

Average

(Using averaging for a more stable
measurement)

This performs a moving-average for the

measurement value within the range of 1 to 4096

times.

Setting range: 1/2/4/8/16/32/64/128/256/512/
1024/2048/4096 (Default: 1)

> Note |

* |f the multiple trigger is on, the averaging setting is
ignored.
[ "Multiple Trigger" (Page 5-15)
[ "Function Limits and Selecting Setting ltems" (Page 5-10)
® The trigger delay, average time of measurement, and
refresh rate vary depending on the settings.

[ "Tigger Interval and Measurement Time" (Page 10-21)
] "Averaging Response Time" (Page 10-24)

ArtisarGMéedirisgiogy Group - Quality Instrumentation

The following is the example of the process when
averaging is set to 4.
For continuous trigger

When the continuous trigger is set, measurements
occur at the frequency dictated by the trigger
delay and are continuously output.

[0 "Trigger Mode" (Page 5-12)

Q7 "Continuous Trigger" (Page 10-2)

—»i——ia—Trigger interval

3 (1 )‘ Averége measurement time
- ; i

Internal data

2) ‘Average measurement time

| (3) Average measurement time

Output data

Update Update

(1) Data 1 through 4 are averaged and output as data A.
(2) Data 2 through 5 are averaged and output as data B.
(3) Data 3 through 6 are averaged and output as data C.

When the remote multiple trigger is OFF

Input from the remote trigger is read in
asynchronously. Averaged results are also output
asynchronously.

[J *Trigger Mode" (Page 5-12)

External trigger input
. .

deloldle

' (1) Average measurement time
-—— .

1

©0

(2) Average measurement time
B S ——r]

(3) Average measurement time

Update cycle

(1) Data 1 through 4 are averaged and output as data A.

sSuonIpuo) Juswalinses|y Bumes
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2) Data 2 through 5 are averaged and output as data B.
@) ug verag utpu Measurement Alarm
(3) Data 3 through 6 are averaged and output as data C.

(Setting processing for impossible
measurements.)
1 Display the "OUT settings" screen.
[J 'Displaying the OUT Settings Screen" (Page 5-65) The measurement is disabled when conditions
such as measurement over range, insufficient light
or failed position correction occur. The

2 Select the OUT number with the [V] and [A] measurement alarm specifies the number of

samples to be returned with the last valid
keys, then press the [ENTER] key. measurement value when measurement is

The cursor moves to the "OUT name" for the impossible.
selected OUT number. When the measurement continues to be
impossible even after the specified number of
samples is taken, the measured value is displayed
3 select "Average" with the [V] and [A] keys, as -FFFFFF.
then press the [ENTER] Key. The measurementlvalue is held until the system is
able to make a valid measurement up to the
number of times specified in the alarm settings.
When the processing number is set to "255", the
value is always held until a valid measurement
4 Select an averaging count with the [V] and occurs again.
[A] keys, then press the [ENTER] key. .
The number of measurement times for averaging Setting range: O to 255 times (Default: 0)

is fixed.

The laser LED on the head and the profile display are not
held.

A pull-down menu appears.

5 Press the [ESCAPE] key to complete the
setting. Example: The inability to measure due to a defect
such as a hole can be cancelled.
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With measurement alarm Comparative Measurement Mode
Normal m (Measuring and holding)
measurement

value
—FFFFFF

L | How to output measured values can be selected
b | from these options such as holding a peak value or
Without measurement alartn | ; a bottom value during a specified time.
Normal /\/_f\/\_/'\fr\ The range for this setting varies with the multiple
measurem?m 2 trigger and averaging settings.
value
(1) The measurement result is displayed as -FFFFFF when
measurement is not possible.
Holds the previous value for the number of samples
specified when measurement is not possible. [ "Multiple Trigger" (Page 5-15)
[ *Averaging" (Page 5-43)
Refer to the timing chart for details.
Q7 "Timing Chart and Response Times" (Page 10-1)

[1J *Function Limits and Selecting Setting Items" (Page 5-
10)

@ [ *Trigger Mode' (Page 5-12)

1 Display the "OUT settings" screen.
Dj 'Displaying the OUT Settings Screen" (Page 5-65)

There are 10 different comparative measurement

sSuonIpuo) Juswalinses|y Bumes

modes.
2 Select the OUT number with the [V]and [A]  Normal (Default)
keys, then press the [ENTER] key. ¢ Peak hold 1
The cursor moves to the "OUT name" for the * Peakhold 2

e Bottom hold 1
e Bottom hold 2
e Peak to-peak hold 1

selected OUT number.

3 Select "Measure alarm" with the [V] and * Peakio-peak hold 2
* Average hold 1
[A] keys, then press the [ENTER] key. e Average hold 2
The device enters the value input state. e Sample-and-hold

[ ool

4 Press the [ENTER] key after setting the
"Measure alarm."
[ “Entering a Value" (Page 2-5)
The measurement alarm value is fixed.

5 Press the [ESCAPE] key to complete the
setting.
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When the remote or multiple trigger is OFF

This controls the sampling period and comparative
measurement mode processing for measurement
values from profiles sampled with the continuous
trigger or the external trigger when the multiple
trigger is off.

[ *Trigger Mode" (Page 5-12)

[ "Muttiple Trigger" (Page 5-15)
Dj "Continuous Trigger" (Page 10-2)
[ 'single Trigger* (Page 10-10)

When multiple trigger is ON and averaging is OFF
This is comparative measurement mode
processing for measured values of profiles
sampled with the multiple trigger.

[ "Multiple Trigger" (Page 5-15)

[J "Averaging" (Page 5-43)

E[] "Multi (Internal) Trigger" (Page 10-13)

Do not set the measurement mode to normal or sample hold.
Doing so may cause instability in the measured values.

Normal
The measured

result can be
displayed or
output as
required.

N

Peak hold 1/
peak hold 2
eotoe, The maximum
o . value obtained in
Max.value %, " the sampling can

Multiple trigger be measured.

sampling count

Bottom hold 1/

Peak hold 1/ .
Peak hold 2 — Max. value The maximum
value during
/v\ the specified
| period can be
| Sampling period N measured.
Bottom hold 1/ The minimum
Bottom hold 2 '
value during
/\/\ the specified
| /| Minvae Periodcanbe
| Sampling period N measured.

Peak-to-peak hold 1/
Peak-to-peak hold 2

The difference
between the
maximum and
minimum
values during
the specified
period can be
measured.

?

| Sampling period

Max. value - Min. value

Average hold 1/
Average hold 2

N\ /\ Average
\/ value

Sampling period

The average
value during
the specified
period can be
measured.

Sample hold
The value at a

specified
moment can

be measured.
Sample hold value

bottom hold 2 n
YT The minimum
o~ *e. Min. value value obtained in
: o |0 the sampling can
Multiple trigger be measured.

sampling count

Peak-to-peak hold 1/
Peak-to-peak hold 2

Rl o
o ®e] Max. value - Min. value
.

Yoo o°
B ALTYORY
Multiple trigger
sampling count

The difference
between the
maximum and
minimum values
obtained in the
sampling can be
measured.

Average hold 1/
Average hold 2
Jetote,
o s Average value
Multiple trigge.r
sampling count

The average
value during
sampling can be
measured.

When multiple trigger is ON and averaging is ON

The profile averaged from the number of profiles

specified in the sampling count is measured with

the specified measurement mode.

The comparative measurement mode setting is

ignored.

[ "Multiple Trigger" (Page 5-15)

[ "Averaging" (Page 5-43)

[ﬂ "Measurement Mode (Setting measurement conditions)"
(Page 5-67)
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I:[] "Multi (Internal) Trigger" (Page 10-13)

1 Display the "OUT settings" screen.
I:[] 'Displaying the OUT Settings Screen" (Page 5-65)

2 Select the OUT number with the [V] and [A]
keys, then press the [ENTER] key.
The cursor moves to the "OUT name" for the selected
OUT number.

3 Select "Measurement mode" with the [V]
and [A] keys, then press the [ENTER] key.

The comparative measurement modes are
displayed in a pull-down menu.

Measurement mode:

Peak hold1
Bottom hold1
P-to-p hold1
Average hold1

Peak hold2
Bottom hold2
P-to-p hold2
Average hold2
Sample hold

4 Select the comparative measurement mode
with the [V] and [A] keys, then press the
[ENTER] key.

The comparative measurement mode is fixed.

5 Press the [ESCAPE] key to complete the
setting.

ArtisarGMéedirisgiogy Group - Quality Instrumentation

Offset
(Measuring with offset)

Values can be added or subtracted from the
displayed value. When the offset value is set, it can
be displayed when the auto-zero is performed.
The offset value is set based on the measured
value after comparative measurement mode
processing and auto-zero processing.

Setting range: display range (Default: 0)

The display range varies with the minimum display

unit setting.

[ Refer to *Minimum Display Unit' (Page 5-106) for more
details about the display range.

1 Display the "OUT settings" screen.
I:D "Displaying the OUT Settings Screen" (Page 5-65)

2 Select the OUT number with the [V] and [A]
keys, then press the [ENTER] key.

The cursor moves to the "OUT name" for the
selected OUT number.

3 Select "Offset" with the [V] and [A] keys,
then press the [ENTER] key.
The device enters the value input state.

D

4 Press the [ENTER] key after inputting the
offset value.
[ *Entering a Value' (Page 2-5)
The offset is set.

5 Press the [ESCAPE] key to complete the
setting.

Use this in combination with the auto-zero function to match
profiles up with the master profile (auto-offset).

7 "Auto-offset’ (Page 3-16)
7 "Auto-zero" (Page 3-15)
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Minimum Display Unit

(Setting the unit and the minimum display unit)

The units are different depending on whether

length, area or angle is being measured. The

smallest display unit can be set for each type of

measurement. The minimum unit for length can be

set (mm/pym)

Changing the minimum display unit will cause a

corresponding change in the display range.

Dj "Measurement Mode (Setting measurement conditions)"
(Page 5-67)

* When the "Min display unit" setting is changed, scaling,
offset, tolerance (maximum and minimum) and auto-
zero settings are initialized.

[ "Scaling" (Page 5-107)
[ "Offset" (Page 5-105)
[ 'Tolerance" (Page 5-109)
Q7 "Auto-zero" (Page 3-15)
® The measurement value can be acquired by rounding
the first digit below the minimum display unit.

Default values and setting range
e Length

Minimum display unit Display range

1 (mm) -99999 to +99999 (mm)
0.1 (mm) -99999.9 to +99999.9 (mm)
0.01 (mm) -9999.99 to +9999.99 (mm)
0.001 (mm) (default) -999.999 to +999.999 (mm)
1 (um) -999999 to +999999 (Um)
0.1 (um) -99999.9 to +99999.9 (um)!

*1 Only when the LJ-G015 / LJ-GO15K is connected.
e Area

Minimum display unit

1 (mm3)

Display range

-99999 to +99999 (mm?)

0.1 (mm?)

-99999.9 to +99999.9 (mm?)

0.01 (mm?) (default)

-9999.99 to +9999.99 (mm?)

0.001 (mm?)

-999.999 to +999.999 (mm?)

e Angle

Minimum display unit

Display range

1 (deg)
0.1 (deg)

999999 to 999999 (deg)
-99999.9 to +99999.9 (deg)

0.01 (deg) (default)

-9999.99 to +9999.99 (deg)
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1 Display the "OUT settings" screen.
ED "Displaying the OUT Settings Screen" (Page 5-65)

2 Select the OUT number with the [V] and [A]

keys, then press the [ENTER] key.

The cursor moves to the "OUT name" for the
selected OUT number.

3 Select "Min display unit" with the [V] and

[A] keys, then press the [ENTER] key.

A pull-down menu appears. The contents of
display vary with the type of measurement.

Min display unit 1mm

0.1mm
0.01mm

4 Select "Min display unit" with the [V] and

[A] keys, then press the [ENTER] key.
The minimum display unit is set.

5 Press the [ESCAPE] key to complete the

setting.
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Scaling Before scaling
(Correcting measured values) Dis‘play value

The displayed value for the measurement value

Point 2
; 0.990 [-----;
can be scaled (corrected) as desired. '
Scaling takes the values from two specified points }
0.990
-1.020

and sets a measurement value for those points. -1.020 » Input value
Setting range: Display range
The display range varies with the minimum display Pt @
. N oin
unit setting. 2
«Q
I:ﬂ Refer to "Minimum Display Unit" (Page 5-106) for more =
details about the display range. §
c
Default value: g
efault value: After scaling . %
- Display value 3
Units mm pm mm? deg A o
=]
Input value 1 0 0 0 0 Point 2 3
D'p : +1.000 |------ %
isplay i 5
value 1 0 0 0 0 @
-1.020 : -
Input value 2 1 1000 1 10 : 0.990 Input value
Display 1 1000 1 10 1
value 2 '
7777777 -1.000
The default number of digits displayed varies with Point 1
the minimum display unit setting.
> Note | 1 Display the "OUT settings" screen.

If the following conditions are not met, a setting error will
appear and you will not be able to complete the settings.
Press the [ENTER] key to cancel the error, and set the scaling

[ 'Displaying the OUT Settings Screen" (Page 5-65)

again.
2 Select the OUT number with the [A] keys,
Condition 1 : Input value 1is not equal to input value 2 then press the [ENTER] key.
Condition 2 : Display value 2 - Display value 1 The cursor moves to the "OUT name" for the
10 selected OUT number.

Input value 2 - Input value 1

Setting scaling

This section describes scaling settings, using the 3 select [Scaling] with the [V] and [A] keys,

following values as examples. then press the [ENTER] key.
The scaling window appears.

Setting content Setting value
Original input value 1 -1.020 Measurement ~ —----- mm
Point 1 Scaled display Input value1 mm  Display value1[  0000] mm
-1.000
value 1 Input value2 mm Dlsplayva\uEZ mm
Original input value 2 +0.990
_
romt2 Soaled display +1.000
value 2 ’
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4 select "Input value 1" with the [V], [A], [<]]
and [>] keys, then press the [ENTER] key.
The device enters the value input state.

Fowoow

5 Set "Input value 1".

Enter -1.020.
[ Entering a Value" (Page 2-5)

6 Set "Input value 2".
Enter +0.990.
The steps for making this settings are the same
as for setting "Input value 1."

7 Set "Display value 1".
Enter -1.000.
The steps for making this settings are the same
as for setting "Input value 1."

8 Set "Display value 2".
Enter +1.000.
The steps for making this settings are the same
as for setting "Input value 1."

9 Press the [Escape] key once settings for
"Input value 1" "Input value 2" "Display
value 1" and "Display value 2" have been
completed.
® The scaling is set and the window closes.
® An error message will be displayed if the input

conditions are not met. Redo the settings and try
again.
[ "If the input conditions are not met" (Page 5-108)

1 OPress the [ESCAPE] key to complete the
setting.

Pressing the [TRG] key while the "Scaling window" is visible
will cause a measurement to be taken and the measured
value to be displayed in the box. Moving the cursor to either
the "Input value1" button or the "Input value2" button and
pressing the [ENTER] key will cause the measured value to
be used as an input value.
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If the input conditions are not met

If the following conditions are not met, a setting
error will appear and you will not be able to
complete the settings. Press the [ENTER] key to
cancel the error, and set the scaling again.
Condition 1: Input value 1 is not equal to input
value 2

Condition 2: Display value 2 - Display value 1

Input value 2 - Input value 1

If condition 1 is not met

The same value cannot be set for input.

Press the [ENTER] key to close the message.
Cause : Condition 1 has not been met.

Remedy: Set input value 1 and input value 2 to
different values.

If condition 2 is not met

Memory sum error

Set span between -10 and 10.

Press the [ENTER] key to close the message.

Cause : Condition 2 has not been met.
Remedy : Reduce the difference between display
value 1 and display value 2.

Alternatively, increase the difference
between input value 2 and input value 1
to meet condition 2.



OUT Settings

Tolerance

(Evaluating measured values)

This function determines the acceptability of
measured values.

The acceptable range of measured values for this
judgment is called tolerance.

The maximum and minimum acceptable values
can be set.

I:ﬂ "Description of the Measurement Screen" (Page 3-2)
[ "Binary Output’ (Page 5-114)

[ *Evaluation output' (Page 8-6)

[ *Input and Output Details" (Page 10-15)

[ "status Table" (Page 11-8)

The relationship between the HI, GO, and LO ranges
and the setting value is shown below.

. Measurement value
Evaluation Range ;
display screen
Upper limit < The evaluation "HI" is
HI . .
measured value displayed in red.
Lower limit )
Th | '‘GO"
GO <Measured value < |, g, evla uagqn co
Upper limit is displayed in green.
Measurement value |The evaluation 'LO"is
LO L )
< lower limit displayed in red.

. The measured value is displayed as "-----"
Evaluation e "
standby and the evaluation is displayed as "--

Evaluation output turns OFF.
M d The measured value is displayed as "-
easure FFFFFF" and the evaluation is displayed as
value o~ .
LO" Evaluation output turns HI and LO
Alarm
outputs ON.
Default values and setting range
" Default value
S_ett\ng Setting range
items mm mm?2 deg
Upper limit| +5.000 |+5.00 |+50.00
— Display range
Lower limit -5.000 -5.00 |-50.00

The display range varies with the minimum display

unit setting.

[ Refer to *Minimum Display Unit* (Page 5-1086) for more
details about the display range.

.Relerence rJ

The total evaluation is calculated based on the evaluation
result of each OUT number.

Refer to "Total evaluation" in "Status Table" for more
information.

[ "status Table" (Page 11-8)
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If the following conditions are not met, a setting error will
appear and you will not be able to complete the settings.
Press the [ENTER] key to cancel the error, and set the
tolerance again.

® Lower limit < upper limit

Memory sum error

Set the upper limit higher than the lower limit.

Cause : The tolerance input condition has not been met
Remedy: Set the limits so that the lower limit is less than or equal to
the upper limit.

1 Display the "OUT settings" screen.
[0 'Displaying the OUT Settings Screen" (Page 5-65)

2 Select the OUT number with the [V] and [A]
keys, then press the [ENTER] key.

The cursor moves to the "OUT name" for the
selected OUT number.

3 Select [Tol upper limit] with the [V] and [A]
keys, then press the [ENTER] key.

The device enters the value input state.
Input the value, then press the [ENTER] key.

o0

4 Set the "Tol upper limit."
[ Entering a Value (Page 2-5)

5 Set the "Tol lower limit."

The steps for making these settings are the same
as for setting "Tol upper limit."

6 Press the [ESCAPE] key to complete the
setting.
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Copying Settings

(Copying settings from one OUT number to
another)

This function copies the settings from one OUT
number to a different OUT number. This reduces the
amount of work required to make similar settings.

1 Display the "OUT settings" screen.
[0 'Displaying the OUT Settings Screen" (Page 5-65)

2 Select [Copy settings] with the [A] keys,
then press the [ENTER] key.

The setting copy screen will be displayed and the
cursor will move to "Copy source OUT."

[Copy fromout | [ouTt M|
[ copy to oUT | [out2 v |

Copy OUT settings

3 Press the [ENTER] key.
A pull-down menu appears.

4 Select the OUT number to be copied with
the [A] keys, then press the [ENTER] key.
The OUT number to be copied is set.

5 Select "Copy destination OUT" with the [A]
keys, then press the [ENTER] key.
A pull-down menu appears.

6 Select the OUT number to be copied to with
the [A] keys, then press the [ENTER] key.
The OUT number to be copied to is set.

7 Select [Copy settings] with the [A] keys,
then press the [ENTER] key.

The settings are copied and completion
confirmation window appears.

Copy OUT settings

OUT setting copying complete.
OK

8 Press the [ENTER] key to close the window.

9 Press the [ESCAPE] key to finish.

A{t&anorechnology Group - Quality Instrumentation
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Common Settings

Common Settings

(Setting input and output conditions)

Overview of Common Settings

Common Settings set the operating conditions for

the input and output terminals as well as the

operating conditions for saving measurement

results in the internal memory.

[ "Measurement Conditions and Measurement
Data Flow" (Page 5-2)

[ "Setting the Measurement Conditions to Meet
Your Needs" (Page 5-3)

[ "List of setting ranges and default values for
common settings" (Page 5-9)

Program.00 [ Envron sating | [ weworv camp | Setting
HEADsetting | | [TMING terminal | (1)
~ [zerowemna | @)
[ Profle || [Grayoun } 3)
2N v @)
Mastorre9 || [swms ___} (6)
A ®)
Pos corr
= | i} %)
~
HELP |

Setting items

(1) TIMING terminal (Page 5-112)
This controls the assignment of the TIMING
input terminal to an OUT number.

(2) ZERO terminal (Page 5-113)
This controls the assignment of the ZERO input
terminal to an OUT number.

(3) Binary output (Page 5-114)
This controls the assignment of output from the
evaluation / binary output terminal.

(4) Analog output (Page 5-114)
This controls the scaling and assignment of
output from the analog output terminal.

(5) Storage (Page 5-118)
This controls the settings and operating
conditions for saving data to internal memory.

(6) Auto-send (Page 5-120)
This controls assignment of OUT numbers for
measurements auto-sent over the RS-232C
interface.

(7) Data out timing (Page 5-121)
This sets the operating conditions for binary
output, data storage and automatic
transmission.

ArtisarGMéedirisgiogy Group - Quality Instrumentation

Displaying the Common Settings
Screen

1 Use the [Prog/Run] switch to display the
settings screen.
[ "Settings screen’(Page 2-1)

2 Select [Common] with the [A] and [V] keys,
then press the [ENTER] key.

The common settings screen will be displayed
and the cursor will move to "TIMING terminal" or
the last item set.

Program.00 Environ setting | | MEMORY CARD Seltlng
| | —
~ [zrotemina ] | oumt ® o
‘ Profile ‘ Binary output out2 ® [e]
outs ® o
~ S
Master reg
o e o
~ am e 0
7 ouTs. ® o]
OUTsetting
~
HELP | ]
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Common Settings

TIMING Terminal
(Assigning the TIMING input terminal to an
OUT number)

The timing input terminal used by the hold function
on this device has 2 inputs (TIMING1 or TIMING2).
"TIMING terminal" assigns each OUT number to
either TIMING1 or TIMING2.

[ "Hold Function’ (Page 3-14)

Dj "Comparative Measurement Mode" (Page 5-103)

[ “Continuous Trigger" (Page 10-2)

[ *Timing input' (Page 8-6)

TIMING terminal TMING!  TIMING2
ZERO terminal outt ® o] Filled circle
om e O
o . °
nalog output
9 0! ours ® o
aurs © ©
am © o
out? ® e}
outs ® o
ALLTIMING1
ALLTIMING2

Setting range : TIMING 1/ TIMING2 (Default:
TIMING1)

TIMING1

The OUT numbers indicated by the filled circles
have the TIMING1 input terminal activated.
TIMING2

The OUT numbers indicated by the filled circles
have the TIMING2 input terminal activated.

1 Display the "Common" screen.
[J 'Displaying the Common Settings Screen" (Page 5-
111

2

[

elect "TIMING terminal" with the [A] and
[V] keys, then press the [ENTER] key.

The "TIMING terminal" settings screen is
displayed and the setting cursor appears.

Common

TIMING terminal TMNGT TING?
ZERO terminal outt o] [e] C
ursor
L
i e o
nalog output
— outs ® o
ours © o
o ® o
out? ® o
ouTs, ® o
ALLTIMINGT
ALLTIMING2

Use the [A] and [V] keys to move the
cursor to the desired OUT number.

Use the [<] and [[>] keys to move the cursor
to the desired TIMING terminal, then press
the [ENTER] key.

The circle will be filled in and the setting will be
made.

The TIMING terminal indicated by the filled circle
is selected.

Common

TIMING terminal [ —
ZERO terminal outt o 0]
m e 0
o . o
nalog output

— ours ® o
ours e o
am ® o
out? ® e}
ouT8, ® o

ALLTIMING1

ALLTIMING2

5 Press the [ESCAPE] key to complete the

setting.

To set all OUT numbers to TIMING2, use the [A] and [V]
keys to select "ALL TIMING1," then press the [ENTER] key.
To set all OUT numbers to TIMING2, use the [A] and [V]
keys to select "ALL TIMING2," then press the [ENTER] key.
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2 Sselect "ZERO terminal” with the [A] and

ZER_O _Termmal . . [V] keys, then press the [ENTER] key.
(Assigning the ZERO input terminal to an OUT The 'ZER inal" . is displ
number) e (0] t.ermlna settings screen is displayed
and the setting cursor appears.
The zero input termingl (ZEROj or ZEROZ) used —
by the auto-zero function on this deV|c§ has 2 o 8 . Cursor
inputs (ZERO1 or ZERO?2). "ZERO terminal" Binary output our2 5 o]
assigns each OUT number (OUT1 through OUT8) b . o
to either ZERO1 or ZERO2. o ® ° ”
[ *Auto-zero' (Page 3-15) outs ® ) g
[ "Auto-zero input’ (Page 8-6) o g g a
=
. . . @
.Setztgwgor?nge . ZERO1 / ZERO2 (Default: ZERO1) ] 2
@
The OUT numbers indicated by the filled circles 3
have the ZERO1 input terminal activated. ?;
. ZERO2 2
The OUT numbers indicated by the filled circles 3 Use the [A] and [V] keys to move the §'
have the ZERO2 input terminal activated. cursor to the desired OUT number. @
ZERO1 ZERO2
ourt ) ) i
o 5 o Filed circle 4 usethe [<I] and [>] keys to move the cursor
o o 2 to the desired ZERO terminal, then press
[some | aus
ome 2 the [ENTER] key.
o g g The circle will be filled in and the setting will be
made.
The ZERO terminal indicated by the filled circle is
selected.
e Commn __]
ZERO1 ZERO2
outt o o]
1 Display the "Common" screen. o e °
Displ the C Settings S Page 5- . ® o
g 11\15;3 aying the Common Settings Screen" (Page 251 ° °
outs © o

5 Press the [ESCAPE] key to complete the
setting.

® To set all OUT numbers to ZERO1, use the [A] and [V]
keys to select "ALL ZERO 1," then press the [ENTER] key.

® To set all OUT numbers to ZERO2, use the [A] and [V]
keys to select "ALL ZERO 2," then press the [ENTER] key.
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Binary Output
(Selecting the contents of evaluation / binary
output)

Evaluation output (HI, GO and LO for each OUT
number) and the binary value for each OUT
number can be selected for output from the
evaluation / binary output terminal. If you select the
multiple output items, the data is output in time
sharing mode. The update time for time sharing
output is set in the "Strobe time" setting in the
environment settings.

‘Data Output Timing" (Page 5-121)

"Setting the strobe time" (Page 6-4)

"Evaluation output' (Page 8-6)

‘Binary output" (Page 8-8)

"Evaluation/Binary Output" (Page 10-15)

"Strobe Output' (Page 10-16)

888888

TIMING terminal
Judgment

{— Check
ZERO terminal outt
out2
outs
oums
Storage ouTs

Binary output

Analog output

Auto-send ouTe
out?

DDDDDDDD|I

Data out timing
outs

ALLON
ALL OFF

Setting range : Do not output / Output

Do not output (default for OUT1 to OUT8)

OUT numbers that are not checked are not
output. Evaluation is not output if it is not
checked.

Output (default for evaluation)

Checked OUT numbers are output. Evaluation is
output if it is checked.

1 Display the "Common" screen.
1 'Displaying the Common Settings Screen" (Page 5-
111
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2 Select "Binary output" with the [A] and [V]
keys, then press the [ENTER] key.

The "Binary output" settings screen is displayed
and the setting cursor appears.

TIMING terminal
Judgment C
— ursor
ZERO terminal ouT1 o
ouT3 o
Analog output
ouT4 o
out? o
ouTs o
ALL ON
ALL OFF

3 Select evaluation or an OUT number with
the [A] and [V] keys, then press the
[ENTER] key.

® The box will be checked and the setting will made.
* [fthe box is already checked, it will be unchecked.

4 Press the [ESCAPE] key to complete the
setting.

.RelerencefJ

® To set all OUT numbers to evaluation / binary output,
use the [A] and [V] keys to select "All ON," then press
the [ENTER] key.

® To unset evaluation / binary output for all OUT
numbers, use the [A] and [V] keys to select "All OFF,"
then press the [ENTER] key.

® There is no evaluation output when all OUTs are set to
OFF.

L

Analog Output

(Setting analog output conditions)

Analog voltage output (CH1/CH2) selects and
outputs a profile waveform or an OUT number
measurement. The voltage output can be scaled
within the range of +10.5 V.

The output period can be set when outputting
profile waveforms.

[ "Output Terminal Block" (Page 8-3)

[D "Analog voltage output' (Page 8-12)

ED "Analog profile output" (Page 10-17)
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In the case of

+10V: 45 mm
-10V:-5mm Positive value over-range
+10.8V
Voltage
A
+10.5V -

+10V

=10V [--------
-10.5V """
\ ' 1Measuremint
\ -5 0 +5 value [mm]
Negative value over-range
-10.8V

.

H1

[zero terminal | | [output selection ] ouTt v——(1)
Binary output Measure 1 10000 mm]_ —©@)

Measure 2 10.000 | mm
Analog output Analog
scaling | voltage 1 -10.000 | v :I_ 3)
Voltage 2 10000 | v

[storage

Voltage 2

ompmsew;c::::r“ out2 - ——(4)
Analog [ Measure2 o ()

—_H—(6)

W

Setting items

(1) CH1 output selection
This selects the OUT number or profile
waveform output to the CH1 terminal.
e OUT1 to OUT2 (default: OUT1)
The measurement from the specified OUT
number is scaled and then output.
Head A profile
The profile waveform for head A is output.
Head B profile
The profile waveform for head B is output.
Calculated profile
The post-calculation profile waveform is
output.
(2) CH1, measurements 1 and 2
This scales the analog output from CH1. Set
two measurements.
(3) CH1, output voltages 1 and 2
This scales the analog output from CH1. Set
two output voltages.
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(4) CH2 output selection
This selects the OUT number or profile
waveform output to the CH2 terminal.
¢ OUT1 to OUT2 (default: OUT2)
The measurement from the specified OUT
number is scaled and then output.
* Head A profile
The profile waveform for head A is output.
* Head B profile
The profile waveform for head B is output.
¢ Calculation profile
The post-calculation profile waveform is
output.
(5) CH2, measurements 1 and 2
This scales the analog output from CH2. Set
two measurements.
(6) CH2, output voltages 1 and 2
This scales the analog output from CH2. Set
two output voltages.
(7) Output period
This sets the period for outputting data points
on the X-axis when outputting profile
waveforms.
Setting range: 20/50/100/500us (Default: 20us)
Refer to "Analog Profile Output" for more
information on the timing at which to output the
profile waveform.
[0 *"Analog Profile Output* (Page 10-17)
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Range and default values for measurements 1 and 2

The setting range and default values for each

coordinate system are shown below. The units of

measurement are different depending on whether

length, area or angle is being measured.

[ "Measurement Mode (Setting measurement conditions)*
(Page 5-67)

e Length (mm/pm)

Setting items Setting range Default value
Measurement 1 _999.999 to -10.000 mm
Measurement 2~ +999.999 mm +10.000 mm

¢ Area (mm2)

Setting items Setting range Default value
Measurement 1 _9999.99 to -100.00 mm?
Measurement2  +9999.99 mm2 1100.00 mm?2

e Angle (deg)

Setting items Setting range Default value
Measurement 1 _9999.99 to -100.00 deg
Measurement 2~ +9999.99 deg +100.00 deg

e Setting range and default values for output
voltages 1 and 2

Setting items Setting range Default value
Output voltage 1 -10.000 V
- -105to+105V ———
Output voltage 2 +10.000 V

Make sure that the settings meet the following conditions. A
setting error will be displayed if either condition 1 or condition
2 is not met. Redo the settings and try again.

E[] "If the input conditions are not met" (Page 5-117)

Condition 1:Measurement 1 is not equal to measurement 2

Condition 2: Output voltage 2 - Output voltage 1

=10

Measurement value 2 - Measurement value 1

Output voltages are calculated in units
of mV.

The units used in determining whether
this condition is met depend on the
units of measurements 1 and 2.

mm /um:0.01 pm

Angle :0.001°

Area :0.0001 mm2

Condition 3:"Calc profile" under "Output selection"
is only available when "Calculation" is
set to "A+B," "A-B" or "Wide."

[ "Calculations"' (Page 5-35)
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Condition 4:If "Calculation” is set to "Wide," setting
the "Output selection" of one CH to "Calc
profile" will make the "Output selection”
of the other CH unable to output a
profile (head A, head B or calculated).

[J *Calculations" (Page 5-35)

1 Display the "Common" screen.
[ 'Displaying the Common Settings Screen” (Page 5-111)

2 Select "Analog output" with the [A] and [V]
keys, then press the [ENTER] key.
The cursor moves to [Output selection] for CH1.

lOutput selection | ouT1 v |

3 Select "Output selection" for CH1 with the [A]
and [V] keys, then press the [ENTER] key.
A pull-down menu appears.

Output selection

ouT2
OuT3
ouT4
OouTs
OuUTe
ouT7
ouTs
Head-A profile
Head-B profile
Calc profile

4 Select an OUT number or profile with the [A]
and [V] keys, then press the [ENTER] key.

This sets the CH1 output.
If profile output is selected, set "Output cycle."
[ "Setting the profile output period" (Page 5-117)

5 Select "Measure 1" for CH1 analog output
scaling with the [A] and [V] keys, then
press the [ENTER] key.

Measure 1 000.000 | mm
Analog | Measure 2 10.000 | mm
scaling Voltage 1 -100 | v
Voltage 2 10.0 | v




Common Settings

6 Set "Measure 1".
[ *Entering a Value" (Page 2-5)

7 Set "Measure 2" for CH1 analog output
scaling.

The steps for making this settings are the same
as for setting "Measure 1."

8 Set "Voltage 1" for CH1 analog output
scaling.

The steps for making this settings are the same
as for setting "Measure 1."

9 Set "Voltage 2" for CH1 analog output
scaling.

The steps for making this settings are the same
as for setting "Measure 1."

1 0This scales the analog output and output
selection from CH2.

The steps for making this settings are the same
as for CH1 (steps 3 through 9).

1 1 Press the [ESCAPE] key to complete the
setting.
® The analog output settings are completed.
* An error message will be displayed if the analog
output scaling does not meet the input conditions.
Redo the settings and try again.
[T "If the input conditions are not met" (Page 5-117)

M Setting the profile output period

1 Select "ProfOUT update" with the [A] and
[V1] keys, then press the [ENTER] key.
A pull-down menu appears.

50us

100ps

ProfOUT update 500ps

2 Select an output period with the [A] and
[V1] keys, then press the [ENTER] key.
The output period is set.
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If the input conditions are not met

Make sure that the settings meet the following
conditions. A setting error will be displayed if either
condition 1 or condition 2 is not met. Redo the
settings and try again.

Condition 1: Measurement 1 is not equal to
measurement 2
Condition 2:

Output voltage 2 - Output voltage 1

=10

Measurement value 2 - Measurement value 1

Output voltages are calculated in
units of mV.

The units used in determining whether
this condition is met depend on the
units of measurements 1 and 2.

mm /pm: 0.01 ym

Angle :0.001°

Area  :0.0001 mm?2

If condition 1 is not met

Memory sum error

The same value cannot be set for measurement.

Press the [ENTER] key to close the window.

: The values for "Measure 1" and "Measure

2" are the same for either CH1 or CH2.
Remedy: Make sure that "Measure 1" and
"Measure 2" are different on both
channels.

Cause

If condition 2 is not met

Memory sum error

Set span between -10 and 10.

Press the [ENTER] key to close the window.

: Either CH1 or CH2 does not meet
condition 2.
Remedy: Increase the value of the difference
between measurement 2 and
measurement 1 for both CH1 and CH2
or decrease the difference between
output voltage 2 and output voltage 1
for CH1 and CH2 to satisfy condition 2.

Cause
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Storage

(Saving profiles and measurements in storage)

Measurements from each OUT and profile
waveforms can be saved in the internal controller
memory. This is called storage.

Saved data can be exported via LJ-Navigator, RS-
232C or a memory card.

Refer to "Storage" for more information on saving

Setting range : OFF / data storage / Profile storage
(Default: OFF)

OFF

The storage function is not used.
Data storage (Page 5-118)

The OUT measurements are saved.
Profile storage (Page 5-119)

This saves a profile waveform.

Data storage

A maximum of 65536 measurements from all OUT
numbers can be saved.

Data can be saved after being filtered.

Save timing is set via data output timing.

[ 'Data Storage" (Page 3-19)

[ 'Data Output Timing" (Page 5-121)

TIMING terminal
(1)
Amtof data (2)
Skipping [ ]

Analog output (3)

ZERO terminal

Binary output

Storage

Auto-send

ki

Data out timing

Setting items

(1) Storage selection
This selects data storage.

(2) Amount of data
This sets the amount of data to be stored. This
is the same for all OUT numbers being
measured.

Setting range : 1 through 65536 (default: 65536)
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(3) Skipping
This sets how many multiples of the period set
by data output timing must pass before a
profile is stored.

Setting range : 1/2/5/10/20/50/100 (Default: 1)

1 Display the "Common" screen.

] 'Displaying the Common Settings Screen” (Page 5-
111)

2 Select "Storage" with the [A] and [V] keys,
then press the [ENTER] key.
The storage setting screen appears.

3 Select "Storage selection" with the [A] and
[V] keys, then press the [ENTER] key.
A pull-down menu appears.

Data storage

Profile storage

4 Select "Data storage" with the [A] and [V]
keys, then press the [ENTER] key.

The data storage settings screen will appear
once the selection is confirmed.

5 Select "Amt of data" with the [A] and [V]
keys, then press the [ENTER] key.
The device enters the value input state.

[Amt of data I E5536] Point

6 Set "Amt of data."
[ "Entering a Value" (Page 2-5)
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N

Select "Skipping" with the[A] and [V]
keys, then press the [ENTER] key.
A pull-down menu appears.

Skipping Point

100

(o]

Select the filter count with the [A] and [V]
keys, then press the [ENTER] key.
"Skipping count" is set.

({=}

Press the [ESCAPE] key to complete the
setting.

Profile storage

Up to 1024 profile waveforms can be saved (1024
per head when using both heads).
[ *Profile Storage" (Page 3-21)

[ — I
—(1)
: [ s —H—(2)
[Brayouput ] W‘mmm—i
‘Ana\ogompm \ [storage para [aways  ~ _—L(3
“)

Setting items
(1) Storage selection
Select a type of profile storage.
(2) Target profile
This selects the profile to be saved.
Setting range : Head A / head B / both heads /
calculations (default: head A)

Head A

The profile for head A is saved.

Head B

The profile for head B is saved.

Both heads

When calculation is OFF or is set to conjugated
(horizontal) or conjugated (vertical), the profiles
from both heads A and B are saved.
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¢ Calculations
The post-calculation profile is saved if
calculation is set to A+B, A-B or wide.
[J "Calculations" (Page 5-99)
(3) No. of profiles
Measurement range: 1to 1024 (Default: 1024)
This sets the number of profiles to be saved.
(4) Storage parameters
This sets the profile storage conditions (timing).
Setting range: Always / NG / manual (default:
Always)
¢ Always
This saves the profile every time it is
updated.
* NG
This saves only those profiles that are
evaluated as NG.
[ "Total evaluation output" (Page 8-6)
* Manual
This allows you to determine which profiles
will be saved from the console.
[J "Operating the "Storage start/stop" button
(Manual)" (Page 3-22)

® The minimum unit of the profile waveform data is 1 um.
* The profile after the position adjustment is saved.
* The profile is saved before position correction when
A+B, A-B or wide is selected in the profile calculation
setting and "Target profile" is set to head A, head B or
both heads.

Invalid data is saved when the profile "Calculation”
setting is OFF or "Trigger settings" is set to
asynchronous and "Target profile" is set to calculation
or both heads.

[ 'Calculations" (Page 5-35)

I:D "Position Adjustment" (Page 5-50)

Q7 "Trigger Settings" (Page 5-11)

1 Display the "Common" screen.

11 "Displaying the Common Settings Screen" (Page 5-
111)

2 Select "Storage" with the [A] and [V] keys,
then press the [ENTER] key.
The storage setting screen appears.

sSuonIpuo) Juswalinses|y Bumes



Common Settings

3 Select "Storage selection" with the [A] and
[V1] keys, then press the [ENTER] key.
A pull-down menu appears.

OFF
Data storage
Profile storage

4 Select "Profile storage" with the [A] and
[V1] keys, then press the [ENTER] key.
The profile storage settings screen will appear
once the selection is confirmed.

5 Select "Target profile" with the [A] and [V]
keys, then press the [ENTER] key.
A pull-down menu appears.

Target profile

Head B
Both heads
Calc

6 Select a target profile with the [A] and [V]
keys, then press the [ENTER] key.
The target profile is set.

7 Select "No. of profiles" with the [A] and [V]
keys, then press the [ENTER] key.
The device enters the value input state.

‘ No. of profiles ‘l 024|Point

8 Set the profile count.
[J *Entering a Value" (Page 2-5)

9 Select "Storage para" with the [A] and [V]
keys, then press the [ENTER] key.
A pull-down menu appears.

T

NG only
Manual

1 OSeIect the storage condition with the [A]
and [V] keys, then press the [ENTER] key.
The storage condition is set.
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1 1 Press the [ESCAPE] key to complete the
setting.

Automatic Transmission

Selecting an OUT number for automatic
transmission over RS-232C)

This function selects an OUT number to output a
measurement over the RS-232 interface
synchronized with the remote input trigger.

ED "Data Output Timing" (Page 5-121)

[ "Setting auto-send" (Page 6-3)

[ﬂ "Outputting Measurements" (Page 9-4)

] "Outputting measurement values in external
synchronization" (Page 9-4)

Common
TIMING terminal

auri o

ZERO terminal o2 o

an o

ol o
Analog output

9 outpu ouTs o

an D

ot o

ALLON

ALLOFF

Setting range : No automatic transmission /
Automatic transmission (default:
No automatic transmission)

* No automatic transmission

OUT numbers that are not checked are not

transmitted automatically.

Automatic transmission

OUT numbers that are checked transmit

automatically in accordance with the data output

timing settings.

] "Data Output Timing" (Page 5-121)

1 Display the "Common" screen.

[ "Displaying the Common Settings Screen" (Page 5-
111)

2 Select "Auto-send" with the [A] and [V]
keys, then press the [ENTER] key.

The automatic transmission settings screen is
displayed and the setting cursor appears.



Common Settings

TIMING terminal

outt g I cursor
oure g
oure g
o o

Analog output

9 oup! ouTs a
outs a
ALL ON
ALL OFF

3 Select an OUT number with the [A] and [V]
keys, then press the [ENTER] key.
* The box will be checked and the setting will
made.
* |f the box is already checked, it will be unchecked
and automatic transmission will be stopped.

4 Press the [ESCAPE] key to complete the
setting.

® To set all OUT numbers to use automatic transmission,
use the [A] and [V] keys to select "All ON," then press
the [ENTER] key.

® To set all OUT numbers to not use automatic
transmission, use the [A] and [V] keys to select "All
OFF," then press the [ENTER] key.

Data Output Timing

This sets the timing for Evaluation / binary output,
data storage and automatic transmission.

I:ﬂ "Binary Output" (Page 5-114)

[1] "Data Storage" (Page 3-19)

I:[] "Automatic Transmission" (Page 5-120)

TIMING terminal
Profile

ZERO terminal
Binary output TIMING 2

Analog output
Storage

Auto-send

Data out timing

ArtisarGMéedirisgiogy Group - Quality Instrumentation

Setting range : Profile / TIMING 1/ TIMING 2
(Default: Profile)

* Profile
Data can be saved or output after measurement
has been completed for each OUT that is
sampling. If the trigger is asynchronous, saving
is done with the timing for TRG_A.
[ "Trigger Settings" (Page 5-11)

e TIMING 1
The measurement fixed by timing input 1 is
output or saved.

* TIMING 2
The measurement fixed by timing input 2 is
output or saved.

1 Display the "Common" screen.

[ 'Displaying the Common Settings Screen" (Page 5-
111)

2 Select "Data out timing" with the [A] and
[V1] keys, then press the [ENTER] key.
The data output timing setting screen appears.

3 Press the [ENTER] key.
A pull-down menu appears.

TIMING 1
TIMING 2

4 Select the data output timing with the [A]
and [V] keys, then press the [ENTER] key.
The data output timing is set.

5 Press the [ESCAPE] key to complete the
setting.

sSuonIpuo) Juswalinses|y Bumes
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Common Settings

MEMO
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Chapter Basic General Device
Settings

This section provides information on the basic
settings that are common to all programs. These
Environment Settings settings are broken into nine categories.

* RS-232C communication settings
« Ethernet communication settings
» Automatic transmission

» Strobe period

» Cable extension mode

* Language

« Date and time

» Changing programs

Saving to FLASH memory

sBumes JuswuoAug
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Changing Environment Settings

Changing Environment Settings

1 Use the [Prog/Run] switch to display the settings screen.
I:Q "Setting window (During setting)" (Page 2-1)
Environment settings button
|

Tiemoy Car N
Programo0 Setting
Head setting
HEADsetting Trigger setting
~
Profile [Feads |
~
master reg
~z
~
OUTsetting
~z
HELP [

2 Select "Environ setting" with the [<]] and [[>] keys, then press the [ENTER] key.
The environment settings screen will be displayed and the cursor will move to "Baud rate."

Baud rate

Parity

IP address

subnet mask

Gateway

Auto-send

Strobe time

Cable exp mode

Language
Data/time I2007 I 116 16: 26 : H]
Program switch lCcnso\e v ]
Save [ON v ]
HELP
Setting items Setting value

Select an item with the [V] and [A] keys, then press the [ENTER] key.

4 Change the value with the pull-down menu or with direct input.
[17 'Selecting from a Pull-down Menu" (Page 2-4)
@7 Entering a Value' (Page 2-5)

5 Press the [ESCAPE] key to finish.
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Environment Settings Items

Environment Settings Items

Setting the communication specifications for RS-232C

[IJ "Communication Specification Settings" (Page 9-3)

Item Description Setting range Default value
Baud rate Sets the communication speed of the 9600/19200/38400/57600/115200 9600
data.
Parity Sets the type of parity. NONE / EVEN / ODD NONE

Setting the communication specifications for Ethernet

m
3

This sets the communication specifications when using Ethernet to communicate with the LJ-Navigator. =
(=]

[T "LK-Navigator Users' Manual’ 5
El

> Note | 1
o

If the settings are configured incorrectly, It could cause other devices on the network to cease working properly. g
2]

Item Description Setting range Default value
IP address This sets the IP address that the device o o e e 192.168.10.10
uses. *** can be from 0 to 255.
Subnet mask This sets the subnet mask. 255.255.255.0
Gateway This sets the IP address 0.0.0.0

of the default gateway.

Setting auto-send

I:[] "Automatic Transmission" (Page 5-120)

[J *Data Output Timing" (Page 5-121)

Dj "Outputting Measurements" (Page 9-4)

[T "Outputting measurement values in external synchronization" (Page 9-4)
[ "Automatic Output Response Time" (Page 10-28)

Item Description Setting range Default value

Auto-send This specifies whether the auto-send ON/OFF OFF
function is ON.
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Environment Settings Items

Setting the strobe time

[ 'Binary Output* (Page 5-114)

1] "Data Output Timing* (Page 5-121)

[ "Evaluation output' (Page 8-6)

[ "Binary output' (Page 8-8)

I:[] "Input and Output Details" (Page 10-15)
[ "strobe Output" (Page 10-16)

Item Description Setting range Default value

Strobe time This controls the output of multiple items in 2 through 100 (msec) 10 (msec)
time sharing mode for evaluation/binary
output in 1 ms increment.

Setting cable extension mode

[ "system Configuration" (Page 1-1)
[ "Connecting" (Page 1-14)

« The device may not operate properly if mistakes are made in the settings.
+ New settings will take effect once the device has been restarted.
+ Setting these to ON will increase the measurement time.
[ "Trigger Interval and Measurement Time* (Page 10-21)
» When the system error is displayed and the settings cannot be changed, open the laser remote interlock terminal
(REMOTE terminal), turn on the power and then change the settings.

[1] Refer to *Input Terminal Block" (Page 8-2) for more information on the REMOTE terminal assignment.

Item Description Setting range Default value
Cable extension Set this to ON when using a 30 m head- ON: When using an LJ-GC30. OFF
mode to-controller cord (LJ-GC30) OFF: When not using an LJ-GC30.

Changing languages

New settings will take effect once the device has been restarted.
The language setting is not initialized.

m "Returning the LJ-G Series to the Factory Default Settings" (Page 2-9)

Item Description Setting range Default value
Interface This sets the language used on the device Japanese Japanese
language display. English

German
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Environment Settings Items

Adjusting date and time

The time on the internal device clock is recorded when saving items such as settings or stored data to the
memory card.

Dj "Saving to / Reading from a Memory Card" (Page 7-1)
[1] "storage" (Page 3-19)

Item Description Setting range Default value

Date/time This sets the time on the internal clock  Year / Month / Day Factory default.
Hours / Minutes / Seconds

The accuracy of Date/time is + approx. 1 minute/month (at normal temperature). rgn
s
=
3
g

Setting the program-switching method »
[0}

[ "Switching Program Nos." (Page 3-17) é
2]

Item Description Setting range Default
value

Program Set this to match the method Console: Switch via the console (device screen), RS- Console

switching for switching program Nos. 232C interface and the LJ-Navigator.
Terminal: Switches via remote input terminals.

Settings save operations for flash memory (Save)

[ *Auto-zero® (Page 3-15)

[ "Switching Program Nos." (Page 3-17)
[ "Setting memory" (Page 4)

[ "Memory Structure" (Page 11-10)

Item Description Setting range Default
value
Save The device can save settings ON:  When the method for switching program Nos. is set ON
to FLASH to "Console", the auto-zero setting and program
memory. Nos. are saved to FLASH memory. When the
Set this to OFF when using method for switching program Nos. is set to
Auto-zero or when changing "Terminal’, the auto-zero setting is saved to FLASH
program Nos. memory. These settings are preserved even after
frequently to protect The the power is turned OFF.

FLASH memory. [ "Setting the program-switching method" (Page 6-5)

OFF:  The auto-zero setting and program Nos. are not
saved to FLASH memory. Settings are erased when
the power is turned OFF.

.Relerence r]

These settings including the auto-zero setting and the program Nos. will be saved to the FLASH memory when switching
between the measurement screen and the settings screen regardless of save settings.
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Environment Settings Items

MEMO
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Chapter Overview of Saving and
Reading

Saving and reading settings

This section describes saving and reading
Saving to / Reading from a controller settings (program settings or
Memory Card environment settings) to or from a memory card.
* This serves as a backup of your settings in case
there are problems with the device.
* These settings can be copied to multiple
controllers.
¢ Reading previously saved settings from the
same type of device allows for significant
savings in man-hours when changing settings.
Dj "Program Function" (Page 4-1)
[J *Environment Settings" (Page 6-1)

Saving and reading measurements

This section explains how to save or read

measurements saved in the internal controller

memory (SDRAM) by the storage function to or

from a memory card.Saved measurement files can

be read and confirmed with the LJ-Navigator.

Additionally, files saved via profile storage can be

read into the controller for confirmation.

e The measurement history can be saved.

¢ This allows analysis of profile waveforms marked
as NG.

[J 'Data Storage" (Page 3-19)

[ 'Profile Storage" (Page 3-21)

pren Aowsp e wouy Buipeay / 0} buines

Uploading a program from the memory card
and taking measurements

If 16 saved programs in the controller is insufficient,
this number of saved programs can be increased to
160 using a memory card. Commands can be sent
via RS-232.

I:D "Uploading a Program from the Memory Card and
Taking Measurements" (Page 7-9)

Saving the measurement screen

You can save the measurement screen as an
image file (image capture).
[QJ "saving the Image of the Measurement Screen" (Page 3-8)
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Displaying the Memory Card Screen

Displaying the Memory Card Screen

1 Use the [Prog/Run] switch to display the
settings screen.
"Outline of the Screen and Operations" (Page 2-1)

8

MEMORY CARD button

I [Memory Card|
Program00 [Envion seting| m Setting
Head setting

HEADsetting | | [Tiggerseting |

A4

Profile ’Heaﬂs—‘

~7
Master reg

~7

~7

~7

HELP [

2 Select "MEMORY CARD" with the [<]] and
[[>]1 keys, then press the [ENTER] key.

The "MEMORY CARD" screen will be displayed and the
cursor will move to "Program.”

save
s j
Environ setting [PROGRAM.cfg ]
Load
FORMAT

Save
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Inserting or Removing a Memory Card

Inserting or Removing a Memory Card

Usable memory cards

This device is compatible with the following
memory cards: GR-M256 (256 MB) and NR-M1G
(1 GB), each sold separately.

Eﬂ "List of Optional Products" (Page Appendix-2)

* This device supports FAT32 and VFAT formatting.

* Do not use standard commercial memory cards, as
they may cause problems with device operation.

Inserting a Memory Card

Insert the memory card so that the face of the
memory card is in the same direction as the
triangle mark on the slot.

[ "Memory card slot" (Page 1-3)

Triangle mark

Eject button

Memory card LED

Memory card slot

Memory card

* Make sure that the card is properly aligned before
pushing it into the slot.The data on the memory card or
the memory card itself may be damaged if the memory
card is inserted into the slot incorrectly.

® Push the memory card all the way into the slot.

® The memory card LED will illuminate when there is a
memory card inserted in the device.

Green: A memory card is inserted and receiving
power.

Red: The memory card is being accessed.

Off: The memory card is not receiving power.
(The memory card can be removed).

ArtisarGMéediaigiogy Group - Quality Instrumentation

Removing a Memory Card

® Take the following precautions to protect the memory
card and the data stored on it.

Removing the memory card without taking these steps
or turning off the power while the memory card is being
accessed will interrupt file saving operations and may
damage the data on the memory card or the memory
card itself.

1 Display the "MEMORY CARD" screen.
[0 'Displaying the Memory Card Screen" (Page 7-2)

2 Select "Eject card" with the [V] and [A]
keys, then press the [ENTER] key.

The access lamp goes out and the "MEMORY
CARD" window appears.

MEMORY CARD

Environ setting

?
3
3|3
2
3

Data storage

Profile storage

MEMORY CARD

CF card can be safety ejected.

Environ setting

Profile storage

Eject card

= 5§
S 2
= Fl
3 3

3 Press the [ENTER] key to close the
"MEMORY CARD" window.

4 Press the eject button next to the memory

card slot, then remove the memory card.

1. Confirm that the
access lamp
is not illuminated.

2. Press the eject
button.

3. Remove the memory
card.
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Saving and Reading

Saving and Reading

Content that can be Saved and
Read

¢ Program settings
Settings for up to 16 program Nos. can be saved
and read, each as a single file.
[ "Program Function" (Page 4-1)

e Environment Settings
Environment settings can be saved and read as
a single file.
[J "Environment Settings" (Page 6-1)

e Data storage
Data saved in the internal memory by the data
storage function can be saved to a memory card
as a single file. This data cannot be read from
the memory card back to the controller.
m 'Data Storage" (Page 3-19)

¢ Profile storage
Data saved in the internal memory by the profile
storage function can be saved to or read from a
memory card as a single file.
[ *Profile Storage" (Page 3-21)

* Measurement screen image
The measurement screen can be saved as an
image file. You cannot read or delete it.
[ "saving the Image of the Measurement Screen"

(Page 3-8)

File Format

File name

File names used to save data on the controller
must be less than 16 single-bite characters or 8
double-byte characters and only in alphanumeric
characters or katakana.

When no file name is specified, a file name will be
provided automatically.

A file name with date and time will be provided for
the measurement screen image automatically.

File extensions

The extensions used when saving files are shown
below.

Program Settings .cfg
Environment Settings .env
Data Storage .dat
Profile Storage .dat

Measurement screen image  .bmp

Save folder

Files are saved in the folders shown below.

Program Settings
Environment settings

Data Storage

Profile Storage
Measurement screen image

Data saved to a memory card via data storage or profile
storage will be saved in binary format.

To save in CSV format, read the file into "LJ-Navigator," then
save it in CSV format.

[ "LK-Navigator Users' Manual"

\LJ-G5000\Prog
\LJ-G5000\Env
\LJ-G5000\DataSt
\LJ-G5000\ProfSt
\LJ-G5000\Img
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Saving and Reading

4 Enter the file name, then select "Save" with
the [V] and [A] keys, then press the [ENTER]
key.

Saving to a Memory Card

This section describes saving data to a memory card using
saving program settings from the controller as an example. The file is saved to memory.

The procedure for saving environment settings, data [t there is a file with the same name, a message
storage and profile storage to a file is the same. confirming whether youfd like to overwrite the file
Refer to "Saving the Image of the Measurement Screen will be displayed.

for more information on saving the measurement screen.
[T "Saving the Image of the Measurement Screen" (Page 3-8)

MEMORY CARD

Do you want to overwrite the file with the same name?

1 Display the "MEMORY CARD" screen.
Dj ‘Displaying the Memory Card Screen" (Page 7-2) Select [YES] and press the [ENTER] key to overwrite

the file.
- -
A completion message appears when the save is
save

s j finished.
Environ setting PROGRAN ol
Load

Eject card
FORMAT

MEMORY CARD

save
Program
Environ setting

Data storage

Profile storage MEMORY CARD
Load
— | =
H Environ setting

Save Profile storage

Iy I B

Program to be saved Folder Eject card
FORMAT

ikl

pren Alows|y e wouy Buipeay / o) Buines .

File name Save button

2 Select "Program" from the save menu with the 5 Press the [ENTER] key to close the

[V]and [A] keys, then press the [ENTER] key. "MEMORY CARD" window.
The cursor moves to the file name and the default

file name is displayed. The folder display shows 6
the files that already exist in the selected folder.

Press the [ESCAPE] key to finish.
3 To change the file name to something other

than the default, select a file name with the

[V]and [A] keys, then press the [ENTER] key.

The file name input screen appears.Enter the
desired file name.
[ “Entering Characters* (Page 2-5)

[Prosran ][ |
ATB[C[D[E[FIa]R1 [J[K]L
N[O[P[a[R[S[T[U]VIW[X]Y
albloldleltloln ili[k]T
nlolplalr s tlulviw]x]y
s s [ =
o[ 1[2[s]«[56[7]8]0
alelcloleFleH] [y k] cTu]
Vo TP oA ST [V W [V]z]
ADEEDEADEREND]
o L e D]
s e ]
oz ls e s ] e]e
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Saving and Reading

Overwriting a previously existing file

1 Select "Show folder" with the [V] and [A]

Reading from a Memory Card

This section describes reading data from a

keys in step 3 of "Saving to a memory

"
card.
MEMORY CARD
Save LJ-G5000¥Prog¥.
EEr— ]
[Evionseting ] ([FROGRANCG m
Data storage
Profile storage
Load
Profile storage
FORMAT \Save—

2 Press the [ENTER] key.

Cursor

The cursor will move to the file list in the folder

display.

Cursor

MEMORY CARD

LJ-GS000¥Prog¥

Environ setting

Profile storage

Environ setting

Profie storage

g ?
3l[m o] 8 o E)
olls 3l & g FE
3|8 8 & &
2113 s 2 )
HIE E g 5

2

%

[PROGRAN.dig.

[PROGRAN. cig

Save

memory card using reading program settings to
the controller as an example.The procedure for
reading environment settings and profile storage to
a file is the same.

Set the storage setting to profile storage when reading profile
storage data and confirming it on the profile storage screen.

[J "Displaying the profile storage screen" (Page 3-23)
[ "Storage" (Page 5-118)

1 Display the "MEMORY CARD" screen.
[1 'Displaying the Memory Card Screen" (Page 7-2)

MEMORY CARD

Save LJ-G5000¥Prog
Program [ ]

Environ seting PROGRAIL H
Data storage

Profile storage

il

Load

Program
Environ setting

Profile storage

Eject card

il

FORMAT

[Load

Programs to be read Folder

File name Load button

2 Select "Program" from the read menu with

the [V] and [A] keys, then press the
[ENTER] key.

The cursor moves to the folder display and the
name of the first file on the file list appears in the
file name display.If you wish to use the file that is

3 Select a file name to overwrite with the [V]
and [A] keys, then press the [ENTER] key.

The selected file name appears in the file name
display and the cursor moves to the folder
display.

4 Continue from step 4 of "Saving to a
memory card."

selected, proceed to step 5.

Save

MEMORY CARD

Program

[ ]

JPROGRAN.cig

Environ seling

Data storage

il

Profile storage
Load
Program
Environ setting

Profile storage

Eject card

FORMAT

ik

[ Load

Cursor
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Saving and Reading

3 Select the folder display with the [V] and
[A] keys, then press the [ENTER] key.
The cursor will move to the file list in the folder

Deleting Files

This section explains how to delete unneeded

Select a file, then select "Load" with the [V]
and [A] keys, then press the [ENTER] key.

MEMORY CARD

Save LJ-GS000¥Prog¥:

display. -
play program settings from a memory card.The
Cursor procedure for deleting environment settings and
MEMORY CARD stored profiles is the same.
Save LJ-G5000¥Prog¥
Program [PROGRAN.dlg T ]
(] i 1 Display the "MEMORY CARD" screen.
] "Displaying the Memory Card Screen” (Page 7-2)
Load
Save
[Eniorsotg ] e | )
Envionseting | | |[PROGFAN i
— _ - Lh;m soege 1 ]
Program H
[Evironseting 1]
Profile storage ]

4 Select a file to read with the [V] and [A] [Beotcas | I
keys, then press the [ENTER] key. [Fowar 11 EOr
The selected file name appears in the file name Programs to be read Folder
display and the cursor moves to the folder

File name Save button

Select "Program" from the read menu with
the [V] and [A] keys, then press the
[ENTER] key.

The cursor moves to the folder display.

MEMORY CARD
|uGsoooverogy |

@
g
3

Program

[PROGRAN.cig

[PROGRAM.cig |

PROGRAN. cig H

MEMORY CARD

Environ setting FROGRA. 0

Data storage

i

Profile storage
Load

Program

Load

Press the [ENTER] key to close the
"MEMORY CARD" window.

Environ setting

Profile storage

Eject card

FORMAT

[oad

Cursor

7 Press the [ESCAPE] key to finish.

ArtisarGMétiaigiogy
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Saving and Reading

3 Select the folder display with the [V] and
[A] keys, then press the [ENTER] key.
The cursor will move to the file list in the folder

Formatting Memory Cards

This section explains how to quickly format

display.
piay. memory cards.
MEMORY CARD
save LJG5000¥Prog¥ * |f a memory card is formated, all the data in the
[ogan ] |:" ‘“ . ‘ memory card are erased.
ALy 5 ; )
® The memory card that is not formatted or whose file
system is broken cannot be formatte
Load
1 Display the "MEMORY CARD" screen.
Frole or 1] "Displaying the Memory Card Screen’ (Page 7-2)
\L‘ — _Save MEMORY CARD
Program
4 Use the [V] and [A] keys to move the Load
¢
cursor to the file to be deleted.
5 Press the "ZERO" key.
A message appears to confirm that the file will be
deleted.

2 Select "FORMAT" with the [V] and [A] keys,
then press the [ENTER] key.
A window appears to confirm the format.

MEMORY CARD

Delete a chosen file

MEMORY CARD
Format the CF card.

6 Select [YES] and press the [ENTER] key.
An message appears to inform you that the file

has been deleted.

MEMORY CARD

Deleted a file

7 Press the [ENTER] key to close the
message.

8 Press the [ESCAPE] key to finish.
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Select [YES] and press the [ENTER] key to
format the memory card. Select [NO] and
press the [ENTER] key to cancel the format.

If "YES" is selected the memory card will be
formatted. A format complete window appears
when the format is completed. Continue to step 4.

MEMORY CARD
Format was completed

If you selected "NO," the procedure is complete.



Saving and Reading

4 Press the [ENTER] key to close the window.

5 Press the [ESCAPE] key to finish.

Uploading a Program from the
Memory Card and Taking
Measurements

This section explains how to read a program setting

file from a memory card and then use that program

No. to take measurements.

Up to 160 types (16 programs with 10 files each) of

program Nos. can be uploaded. Use the RS-232C

interface to do the uploading.

[ "switching Program Nos." (Page 3-17)

Dj "Program Function" (Page 4-1)

[ "Program® (Page 9-13)

1] "sending & Receiving Commands Response Time"
(Page 10-27)

Standard procedure

1 Set the measurement conditions on this
window.
[17 "Setting Measurement Conditions" (Page 5-1)

2 Save the program setting file to a memory
card.
When saving, choose a file name from "Config00"
to "Config09."The last character of the file name

must be a digit from 0 to 9.
I:ﬂ "Saving to a Memory Card" (Page 7-5)

Make sure to use the specified file name. Custom file
names cannot be used when uploading.

Uploading procedure

1 Switch to the measurement screen and take a
measurement.
[ "Outline of the Screen and Operations (Page 2-1)

ArtisarGMéediaigiogy Group - Quality Instrumentation

2 Send a "Switch program No. on the memory
card" command to the controller via the RS-
232C interface.

The specified program No. in the specified

program is loaded and used for measurement.
[ *Program" (Page 9-13)

Saving Storage Data to the
Memory Card from the Input
Terminal

Use the external input terminal (S_SAVE) to save
the storage data (data storage data or profile
storage data) to the memory card.

Transfers the number of data points from the
internal memory to a memory card. The number of
points is limited to the value entered under the
"Storage" setting.

Clearing internal memory allows storage to
continue uninterrupted.

[ *Storage' (Page 3-19)

(1) _Slart storage

Data saved to ! @
internal memory

S_SAVE input ON
OFF

Files output to a ; @1

memory card |

Start of data storage.
Data is saved to the internal memory in accord with the

s

storage conditions.
S_SAVE input turns on before storage halts.

SN

Data saved in the internal memory is saved to the

memory card as a single file.The file name is assigned

automatically.Internal memory is cleared.

[J Data storage function "Starting/stopping save
process and clearing" (Page 3-19)

[ Profile storage function "Starting/stopping save process

and clearing" (Page 3-21)

* Activate S_SAVE input before storage halts.
* Measurements cannot be taken while data is being
saved to a memory card.
Q7 "Memory Card Control Input (S_SAVE Input)" (Page
10-20)
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Saving and Reading

MEMO
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Expansion Connector...
1/0 Signal Functions

Error output
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Measurement control input/output
Program No. switch input
Binary output
How to read the binary output............c..ccoeee
Description of OUT No. output
Laser emission control input
Memory card control input..............cccccevionne
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LJ-G5001
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sfeuwIa L O/

.Referem:e rJ

Refer to "Timing Chart and Response Times" (Page 10-1) for
more information on the timing chart and the response time of
the 1/O terminal.
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Identifying Names and Functions of the 1/0 Terminals

Identifying Names and Functions of the I/O Terminals

This section describes the names of the input/output terminals (input terminal block, output terminal block,
and expansion connector) and the terminal assignment.
Dj "Part Names and Functions" (Page 1-3)

Input Terminal Block

Conforming socket block: MC1.5/8-ST-3.5BK (Phoenix Contact)
Conforming cable specification: AWG16 to 28, length of pigtail cable end fabrication 7 mm

OOn00]

Pin No. | Signal name Description Circuit ( [J] Page 8-10)
1 COM_IN1 Input common
2 REMOTE Laser remote interlock terminal Non-voltage input 1
3 TRG_A Head A trigger input Non-voltage input 2 (LJ-G5001)
Voltage input 2 (LJ-G5001P)
4 TIMINGA Timing input 1 )
N L e e
6 RESET Reset input
7 24 VDC (+) 24 VDC input for power
8 24 VDC (-) 0V input for power
> Note |

Part of each input/output circuit is common via a choke coil. Be careful not to generate a potential difference.
[ "Isolation between 1/O circuits" (Page 8-12)

Reference

The connection between REMOTE and COM_INT1 is short-circuited at the time of factory shipment.
[ "1/0 signal Functions" (Page 8-6)

[J "1/O Circuit and Electrical Specifications" (Page 8-10)

[J 'Using the Terminal Block" (Page 1-17)

Eﬂ "Timing Chart and Response Times" (Page 10-1)
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Identifying Names and Functions of the /O Terminals

Output Terminal Block

Conforming socket block: MC1.5/9-ST-3.5BK (Phoenix Contact)
Conforming cable specification: AWG16 to 28, length of pigtail cable end fabrication 7 mm

000000000

(o]
Pin No. | Signal name Description Circuit ( [T] Page 8-10) g_i'
1 COM_OUT1 Output common g_,
2 ERROR Error output (Normal closed (N.C.) opertion)  |NPN open-collector output (LJ-G5001) @
3 GO Total evaluation result output PNP open-collector output (LJ-G5001P)
4 BUSY Busy output
5 READY_A Enable output for head A trigger input
6 INVALID_A Head A invalid output
7 CHA1 Analog voltage output (CH1/CH2)
8 CH2 Output in the range of +10.5 V with reference
to the displayed value
9 oV Analog voltage output 0 V
> Note |

Part of each input/output circuit is common via a choke coil. Be careful not to generate a potential difference.
[0 "Isolation between I/O circuits’ (Page 8-12)

[J /O Signal Functions" (Page 8-6)

[0 "1/0 Circuit and Electrical Specifications" (Page 8-10)
Q7 "Using the Terminal Block" (Page 1-17)

[ "Timing Chart and Response Times" (Page 10-1)

[0 "Analog Output" (Page 5-114)
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Identifying Names and Functions of the 1/0 Terminals

Expansion Connector

Conforming connector: FX2B series (HIROSE Electric Inc.)
Use a 3 m expansion connector cable (OP-51657) for use with the expansion connector.

Dj "List of Optional Products" (Page Appendix-2)

Pin No. Signal name Description Cable color
During evaluation During binary Circuit
output output ([ Page 8-10)
1 COM_IN2 Input common Brown
2 TRG_B Head B trigger input Non-voltage input 2 |Red
(LJ-G5001)

Voltage input 2
(LJ-G5001P)

3 TIMING2 Timing input 2 Non-voltage input 1 |Orange

4 |zEro2 Zero input 2 (LJ-G5001) Yellow
Voltage input 1 e,

5 P1 Program No. switch input (LJ-G5001P) Green

6 P2 Blue

7 P3 Purple

8 P4 Gray

9 S_SAVE Memory card save input for storage data \White

10 LASER_OFF_A Head A laser beam damping terminal Black

11 LASER_OFF_B Head B laser beam damping terminal Brown

Continued on the next page.
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Identifying Names and Functions of the /O Terminals

Pin No. Signal name Description Cable color
During evaluation output | During binary output |Circuit ( []] Page 8-10)
12 COM_OUT2 Output common Red
13 HI1/Binary(0)(LSB) |OUT1 evaluation Hl output  |Binary output NPN open-collector |Orange
14 GO1/Binary(1) OUT1 evaluation GO output output Yellow
15 LO1/Binary(2) OUT1 evaluation LO output f:’Ll;lJl;’GOSpO:r:—Lollector Green
16 HI2/Binary(3) OUT2 evaluation HI output output Blue
17 |GO2/Binary(4) OUT2 evaluation GO output (LJ-G5001P) Purple
18 LO2/Binary(5) OUT2 evaluation LO output W
19 HI3/Binary(6) OUT3 evaluation HI output White
20 GO3/Binary(7) OUT3 evaluation GO output Black
21 LO3/Binary(8) OUT3 evaluation LO output Brown
22 H14/Binary(9) OUT4 evaluation HI output Red
23 GO4/Binary(10) OUT4 evaluation GO output W
24 [LOA4/Binary(11) OUT4 evaluation LO output Yelow
25 HI5/Binary(12) OUTS5 evaluation HI output |Green 2
26 GO5/Binary(13) OUT5 evaluation GO output Blue %
27 LO5/Binary(14) OUTS5 evaluation LO output W 3
28 |HI6/Binary(15) 0OUTG evaluation HI output Gay  °
29  |GO6/Binary(16) OUTB6 evaluation GO output [White
30 LO6/Binary(17) OUT6 evaluation LO output Black
31 HI7/Binary(18) OUT?7 evaluation HI output Brown
32 GO7/Binary(19) OUT7 evaluation GO output Red
33 LO7/Binary(20)(MSB) |OUT7 evaluation LO output Orange
34 HI8/BIN_OUT1 OUT8 evaluation Hl output  |OUT No. output Yellow
35 GOB8/BIN_OUT2 OUT8 evaluation GO output Green
36 LO8/BIN_OUT3 OUT8 evaluation LO output Blue
37 BIN_SEL Evaluation/binary selection output W
38 STROBE Strobe output for evaluation/binary output Gray
39 READY_B Enable output for head B trigger input (White
40  [INVALID_B Head B invalid output Black

The cable color is the wire color for the expansion connector cable (OP-51657).

« Part of each input/output circuit is common via a choke coil. Be careful not to generate a potential difference.

[ “Isolation between /O circuits" (Page 8-12)

« The above terminal assignment covers version 1.1 and later. Evaluation/binary selection output (BIN_SEL) terminal
has been added from version 1.1. In addition, the number of bits for binary output and the terminal wiring for the OUT
number outputs has been changed. For detail on each version, see "Precautions about Specification".

[0 "Precautions about Specifications" (Page 10)

[J /0 Signal Functions" (Page 8-6)

Q7 "1/0 Circuit and Electrical Specifications" (Page 8-10)
[1J *Timing Chart and Response Times" (Page 10-1)

[ "Binary Output' (Page 5-114)
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I/O Signal Functions

I/0 Signal Functions

For more information about terminal assignment for the 1/O signals, see pages [J] 8-2 to 8-5.
Error output

Name Signal name Description

Error output ERROR Output after turning on the power or when an error occurs. It uses normal closed (N.C.) operation.
I:D "Output Terminal Block" (Page 8-3)

[ 'status Table" (Page 11-8)

Dj 'System error messages" (Page Appendix-4)

Evaluation output

Name Signal name Description
Tolerance HI/GO/LO Qutput according to the tolerance evaluation results for each OUT number. Binary output and time
evaluation output sharing are output.HI and LO turn on at the same time when the measurement alarm is issued.
Total evaluation GO Output when all of the tolerance evaluation results are GO for the OUT
output numbers being used for measurement.
Strobe output STROBE Outputs when the evaluation and binary outputs are updated.
Evaluation/binary ~ BIN_SEL Checks the output status of the evaluation/binary output (evaluation output
selection output or binary output).
Turns off during the evaluation output, and turns on during the binary
output.

[ "Output Terminal Block" (Page 8-3)

Q7 "Expansion Connector" (Page 8-4)

[ *Tolerance" (Page 5-109)

[0 'Binary Output* (Page 5-114)

[ "Input and Output Details" (Page 10-15)
[17 'status Table" (Page 11-8)

Measurement control input/output

Name Signal name Description

Trigger input TRG_A/TRG_B Inputs a trigger when external trigger is selected.
Ready output ~ READY_A/READY_B  Output when a trigger input can be received.
Invalid output INVALID_A/INVALID_B ~ Output when position correction has failed.

Busy output BUSY Output while performing measurement.

Timing input TIMING1/TIMING2 Inputs the external synchronization signal for the measurement mode.
Reset input RESET Resets the measurement values.

Auto-zero input  ZERO1/ZERO2 Sets the current measured value to zero.

Dj "Input Terminal Block" (Page 8-2)

[17 "Output Terminal Block" (Page 8-3)

[J *Expansion Connector" (Page 8-4)

[J *Trigger Mode" (Page 5-12)

Q7 'Position Adjustment" (Page 5-50)

I:D "Timing Chart and Response Times" (Page 10-1)
Q7 "Auto-zero" (Page 3-15)

[J "Hold Function" (Page 3-14)

[17 'status Table" (Page 11-8)
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I/O Signal Functions

Program No. switch input

Name Signal name Description
Program No. P1/P2/P3/P4 Changes the program No. by external Signal. To activate the program
switching input No. switching input, [Program Switch] in the environment settings should

be changed to [Terminal].

I:[] "Expansion Connector" (Page 8-4)

[1] "Setting the program-switching method" (Page 6-5)
[ "switching Program Nos." (Page 3-17)

Dj "Program Function" (Page 4-1)

[ "Timing Chart and Response Times" (Page 10-1)
[ 'Status Table' (Page 11-8)

Keep the P1 to P4 terminals as the following status when switching the program Nos.

Program No. P4 P3 P2 P1
00 OFF OFF OFF OFF
01 OFF OFF OFF ON -
02 OFF OFF ON OFF E
03 OFF OFF ON ON 5
04 OFF ON OFF OFF 3
05 OFF ON OFF ON ¢
06 OFF ON ON OFF
07 OFF ON ON ON
08 ON OFF OFF OFF
09 ON OFF OFF ON
10 ON OFF ON OFF
11 ON OFF ON ON
12 ON ON OFF OFF
13 ON ON OFF ON
14 ON ON ON OFF
15 ON ON ON ON

« LJ-G5001 (NPN type)
ON: Short-circuit state with the COM_IN2 terminal
OFF: Open state
« LJ-G5001P (PNP type)
ON: Applied voltage state
OFF: Open state
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I/O Signal Functions

Binary output

Name Signal name Description
Binary output Binary (0) to The measurements for OUT1 to OUT8 are output as binary number data.
Binary (20) Outputs two's complement in 21 bits.

Negative logic (1 when the NPN or PNP open-collector output is ON)
Outputs are time shared for the selected OUT number and evaluation

output.
Strobe output STROBE Outputs when the evaluation and binary outputs are updated.
OUT No. output  BIN_OUT Verifies the output OUT number during binary output updates.
Evaluation/ BIN_SEL Checks the output status of the evaluation/binary output (evaluation output
binary selection or binary output).
output Turns off during the evaluation output, and turns on during the binary
output.

[T "Expansion Connector" (Page 8-4)

[J *Binary Output* (Page 5-114)

[Q7 'Setting the strobe time" (Page 6-4)

[ *Input and Output Details" (Page 10-15)
[17 'status Table" (Page 11-8)

How to read the binary output

The binary output outputs the measurement value as a binary number (two’s complement) of 21 bits.
The decimal point is ignored. Regardless of the unit being used, the minimum display unit is 1LSB
when the decimal point is ignored.

[ "Minimum Display Unit* (Page 5-106)

Status Display (Hexadecimal Binary output (Binary)
display)
Measured value 13.497mm 0x0034B9 00000 0011 0100 1011 1001
1349.7 mm
134.97 mm?
-13.497 mm Ox1FCB47 111111100 1011 0100 0111
-13.497 deg
Evaluation standby - ----- 0x100000 10000 0000 0000 0000 0000
Positive FFFFFF OXOFFFFF 01111 1111 1111 1111 1111
range over
* Negative range over ~ -FFFFFF 0x100000 1 0000 0000 0000 0000 0000

* Measurement alarm

Description of OUT No. output

The binary OUT No. output at that time can be checked by monitoring the status of the OUT No.
output (BIN_OUT1 to BIN_OUT3).

ouT1 ouT2 ouT3 ouT4 ouT5 ouTé ouT?7 ouTs

BIN_OUT1 OFF ON OFF ON OFF ON OFF ON
BIN_OUT2 OFF OFF ON ON OFF OFF ON ON
BIN_OUT3 OFF OFF OFF OFF ON ON ON ON

OFF: Turns off the NPN or PNP open collector output.
ON:  Turns on the NPN or PNP open collector output.
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I/O Signal Functions

Laser emission control input

Name Signal name Description

The laser beam turns on when the terminal is short-circuited with COM_IN.
Emission is stopped when the terminal opens. This is common to head A
and B. It takes priority over the laser beam damping terminal.

Laser remote REMOTE
interlock terminal

Laser off input ~ LASER_OFF_A/  Controls the laser for each head.
terminal LASER_OFF_B « LJ-G5001 (NPN type)
The laser is turned off when short-circuited with COM_IN2, and turned on
when open.
» LJ-G5001P (PNP type)
The laser is turned off when superimposed voltage is entered, and turned

on when open.

[ *Input Terminal Block" (Page 8-2)

[ "Expansion Connector" (Page 8-4)

I:[] "Safety Precautions on Laser Products" (Page 6)
[ “Laser Control Input* (Page 10-19)

S
Memory card control input E
ES
Name Signal name Description 3
2]
Storage data S_SAVE Saves storage data to the memory card.
saving input

[T "Expansion Connector" (Page 8-4)
Dj 'Saving Storage Data to the Memory Card from the Input Terminal" (Page 7-9)

[ storage’ (Page 3-19)
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I/O Circuit and Electrical Specifications

I/0 Circuit and Electrical Specifications

LJ-G5001
(NPN type)

Refer to the following page for the arrangement and function of each 1/O terminal.
E[] "Identifying Names and Functions of the I/O Terminals" (Page 8-2)
[ "1/0 Signal Functions® (Page 8-6)

Non-voltage input 1

ON voltage 1Vorless

OFF current 0.3 mA or less

Short-circuit current (Typ.) 2 mA

Internal circuit

Non-voltage
input
COM_IN1
JCOM_IN2

Non-voltage input 2

ON voltage 5Vorless

OFF current 1 mA or less

Short-circuit current (Typ.) 8.5 mA

.RelerenceV

Compatible with the 2-wire proximity switch EV
Series (KEYENCE).

Internal circuit

Example of non-voltage input 1/non-voltage input 2 wiring

Input Input

COM COM

NPN open-collector output

Maximum applied 30V

5 Output voltage
Tz Maximum sink current 50 mA
2 = Residual voltage 1Vor less
Leakage current 0.1 mA or less
COM_OUT1
/COM_OUT2
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1/O Circuit and Electrical Specifications

LJ-G5001P
(PNP type)

Refer to the following page for the arrangement and function of each I/O terminal.
I:[] “Identifying Names and Functions of the I/O Terminals" (Page 8-2)
[ "1/0 Signal Functions® (Page 8-6)

Voltage input 1

Input maximum rating 26.4 V

é ON voltage 10.8 V or more
E ON current (Typ.) 2 mA or greater
£ OFF voltage 3Vorless

OFF current 0.3 mA or less

Input maximum rating 26.4 V g
é ON voltage 10.8 V or more g
§ ON current (Typ.) 3 mA or greater 3,—’
2 OFF voltage 5V orless

OFF current 1mAorless

.Relerencer]

Compatible with the 2-wire proximity switch
EV Series (KEYENCE). Note that 21.6 VV or
more of the input power source voltage is
necessary when using the EV Series.

Example of voltage input 1/voltage input 2 wiring

£<>_ Input Input

COM COM

Non-voltage input 1

REMOTE

COM_IN1

Internal circuit

Example of non-voltage input 1 wiring

Input

COM

ArtisarGiétitissiogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Www.artB‘;antgr.com

Input

COM

ON voltage

1Vorless

OFF current

0.3 mA or less

Short-circuit current
(Typ.)

2mA




I/O Circuit and Electrical Specifications

PNP open-collector output

COM_OUTH Maximum applied voltage 30V
/COM_0uT2 Maximum source current 50 mA
y Residual voltage 1Vorless
3 3 Leakage current 0.1 mA or less
8
= Output

LJ-G5001/LJ-G5001P Common

Analog voltage output

+10.8 V (Measurement data: £10.5 V)
2mV

+0.05% of F.S.
(FS. =20V, accuracy in reference to
the displayed value)

Approx. 100 Q

Approx. 12 us (after the measurement
value has been updated)

Output range

Resolution

Voltage output Accuracy

ov

Internal circuit

Output impedance

Response delay
time

I:ﬂ Refer to "Output Terminal Block" (Page 8-3) for more information on terminal assignment.

Isolation between /O circuits

Analog voltage output O

Analog output circuit
Input circuit 2

Analog voltage output OV

Expansion connector output

Expansion connector input O
COM_OuT2

Output circuit 2

COM_IN2
Output terminal block output
COM_OUT1

Output circuit 1

Input terminal block input O
COM_IN1

DC24V (-)

GND for RS232C 7

Internal GND

]
USB connector shell and GND O

/N CAUTION

+ 24V DC (-), COM_IN1, COM_IN2, and analog voltage output 0 V are all common via a choke coil. Also 24 V DC (-),
SG (GND) on RS-232C, and the USB connector metal shell are each common with GND. Take care that a potential
difference does not occur between the internal common terminals due to a positive grounding environment or a
potential difference between the equipment. Otherwise, it may cause a malfunction in the LJ-G Series or a
malfunction in the connected computer or other external device.

COM_OUT1 and COM_OUT2 are each insulated separately. Use COM_OUT1 for the output terminal block output
and use COM_OUT2 for the expansion connector output.
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Specifications

Specifications

Connector Pin Layout

Matching connector specifications: Modular 6-pin plug connector. Use a 2.5 m RS-232C cable (OP-96368).
[ "List of Optional Products" (Page Appendix-2)

e

:
&
/

RS-232C connector

@
Bl
C]

I

(00000000 (000000000 (==t

= =]

Pin No. Signal name

Description

1 (Not used)

(Not used)

SD (TXD)
SG (GND)

Receives signal from external devices (input)
GND

RD (RXD)

Transmits signal to external devices (output)

OO W] N

(Not used)

* Do not use the unused terminal. Doing so may lead to breakdown of the unit.
* 24 VDC (-) and SG(GND) are common.
* Due to modem specifications, SD is used for receiving data (input into the device) and RD is used for sending data

(outputting from the device).

Communication Specifications

EIA RS-232C compliant (Modem definition)

Communication method Full duplex

Synchronization method ~ Asynchronous

Transmission code ASCII

Data length 8 bit

Stop bit length 1 bit

Parity check * None (default) / even / odd

Baud rate * 9600 (default) / 19200 / 38400 / 57600 / 115200 bps
Data delimiter CR

Flow control None

* [0 "Setting the communication specifications for RS-232C" (Page 6-3)
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Connections and Settings

Connections and Settings

Connecting to a PC or PLC Link Unit

Combine the dedicated cables OP-96368 (2.5-m straight cable), OP-26401 (D-sub 9-pin), or OP-96369
(D-sub 25-pin) for connection.

[1] Refer to the instruction manual of the PC or PLC link unit when connecting those devices.

Q] "List of Optional Products" (Page Appendix-2)

To computer

To LJ-G OP-96369 | OP-26401 | Signal name
RD (RXD) [ (5) » (3 (2) _[RD(RXD)
SG (GND) | (4) @) (5) [ SG (GND)
Computer SD(TXD) | (3) |« (2) (3) | SD(TXD)
[ (4) (7) RS (RTS)
OP-96369 (5) (8) CS (CTS)
(6) (6) DR (DSR)
E (8) CD (DCD)
(20) (4) |ER(DTR)
PLC link unit
OP-96368| g .
R A< 7
. s N
©
‘ OP-26401

OP-96368

Communication Specification Settings

Set the communication specifications of the PC or PLC link unit to be the same as those of the LJ-G.
[T "Setting the communication specifications for RS-232C" (Page 6-3)

[T Refer to the instruction manual of the PC or PLC link unit for information on the communication specifications of each

device.
ltem Setting value
Baud rate 9600 (default) / 19200 / 34800 / 57600 / 115200
Parity check None (default) / even / odd
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Connections and Settings

Outputting Measurements

There are two methods for outputting measurements to remote devices.

Outputting measurements via commands

Communication commands can be used to output measurements via no-handshake communication.

When a measurement output command is received from a remote device, the device replies with a
response command.

I:ﬂ "Measurement output" (Page 9-11)

RS-232C incoming command

l ‘Measurement value output command ‘

0

I RS-232C response command

Measurement value command ‘

Outputting measurement values in external synchronization

Measurement value commands are sent at the same time measurements are fixed by the remote input pin
(trigger input or timing input).

Turn automatic transmission ON when using measurement output from external synchronization.

[1] "Outputting Measurement Values in External Synchronization" (Page 9-32)

[ "Automatic Transmission" (Page 5-120)

[ "Setting auto-send" (Page 6-3)

[J "Continuous Trigger" (Page 10-2)

[J 'Remote Trigger" (Page 10-10)

External input terminal

l ‘Timing input/trigger input

0

I RS-232C response command

Measurement value command
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Outputting Measurements and Changing Settings via Commands

Outputting Measurements and Changing Settings
via Commands

You can import measurements or change the parameters of the LJ-G Series by connecting it to a PC or
PLC link unit.

The modes in which the device can receive a command (communication mode) vary depending on the
type of command.

To create the control program, confirm the response command from the LJ-G Series before sending the next command.

Command Types and Reception

Command types

There are four types of commands.

Mode change commands

These commands switch between the measurement screen (when measuring) and RS-232C
communication mode.

1] "Mode Change Commands" (Page 9-9)

0cee-SH

Measurement control commands
These commands control measurement. These commands switch measurement output, timing
input, auto-zero input and program No.

1] "Overview of Measurement Control Commands" (Page 9-10)

Change parameter commands

These commands change the measurement conditions. Tolerance, averaging and measurement
mode can be changed.

These commands require use of RS-232C communication mode.

[J "Overview of Setting Content Change Commands" (Page 9-16)

Check parameter commands

These commands confirm the measurement conditions.
Check parameter commands require use of RS-232C communication mode.

[] 'Check Parameter Commands" (Page 9-30)
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Command reception

The following commands can be received, depending on the state of the device.

A status error is returned if the device receives a command it cannot process in its current status.
Dj "Error response command format" (Page 9-7)

[ "Outline of the Screen and Operations' (Page 2-1)

[ "status Table" (Page 11-8)

Status Valid commands

Measurement window (During
measurement)
Displaying setting menu

Measurement control commands
Command to change to RS-232C communication mode

Change parameter commands
RS-232C communication mode Check parameter commands

Command to change to the measurement screen (while measuring)
Setting window (During setting)
Profile storage window
USB communication mode
Ethernet communication mode

None (unable to receive RS-232 commands).
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Command Format

The LJ-G Series performs the actions directed by incoming commands and sends responses to the
connected external device.
Use CR (Carriage return) as a delimiter.

Both upper-case and lower-case characters can be used in the commands.
The presence or absence of the brackets [ ] in the command format depends on the command conditions.

[T1 "ASCII Code Table" (Page 9-34)

Incoming command

l_ ‘Incoming command format ‘

ﬁ Response command

L’ ‘Response command format‘

‘Response command format at error ‘ CR

0cee-SH

Incoming command format

00 L1 € 01 [
L{ Main command \ L{Idenﬂfiem:\ L(Identiﬂer?:\ L(Idemifiern\

Setting format may be included in the identifiers.
[ "Setting change format'(Page 9-8)

Dj "Setting confirmation format'(Page 9-8)

Response command format

00 L0001 ¢ - 1100
’:{ The main command or identifier that has been received is added as a header.

Measurement format may be included in the identifiers.
[J "Measurement format'(Page 9-8)

Error response command format

ERL I LITI]
e
[ Main command | Error code
00: Command error 22: Parameter range error
01: Status error 88: Time-out error

20: Command length error  90: Checksum error
21: Parameter number error  99: Other
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Measurement format ((h][h][h [h][h [h][h [h])

Measurements are output in the format as shown below.

‘+/- codeH Integer portion H Decimal point H Fractional pomon‘

Fixed length of 7 numbers and one decimal point.
The position of the decimal point varies depending on the settings.
The measurement value is right-justified.

Fixed length of one character: "+" or "-".

Several examples are shown below.

Display Output format
+12.345 [+l[0]I2][. [3[4[5]
-0.120 (=J[ollolloll. [1[2]0]
+1234 .56 [2]3]4 [ [5]6]
-1.2 (=l[oJololio [T [. [2]
7777777 XXXIX]
+ FFFFFF [FIFIE [E[E[F]

- FFFFFF CIFIEIFIE [E[E[F]

Setting change format ((f_ f [f))

Setting change commands have the following format.
[I] "Overview of Setting Content Change Commands' (Page 9-16)

‘ +/- code H Integer portion

L Fixed length of 6 numbers and one decimal point.
Fixed length of one character: "+" or "-".

Setting confirmation format (E E E)

Setting confirmation commands have the following format.
[ “Check Parameter Commands" (Page 9-30)

‘+/- code H Integer portion H Decimal point H Fractional portion

Fixed length of 6 numbers and one decimal point.
The position of the decimal point varies depending on the settings.
Fixed length of one character: "+" or "-".

A{t&ﬁn Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Ww@rNeXti9eintg.com



Outputting Measurements and Changing Settings via Commands

Mode Change Commands

This section describes the command format for switching between the "Measurement screen" and "RS-

232C communication mode".
[1] "Command Types and Reception" (Page 9-5)

Command list

Actions Incoming command Response
command
Changing to RS-232C communication mode Qo [cR [Q[O][cRI
Changing to the measurement screen (saving to [R][0 [CR RIO][CRI
FLASH memory)
Changing to the measurement screen (without  [R][1 [CR RIAJ[CRI

saving to FLASH memory)

Changing to RS-232C communication
mode

This changes to RS-232C communication mode.

Incoming command

r [Qffo]lcA]

@ Response command

L Qo

Changing to the measurement screen
(saving to FLASH memory)

This changes to the measurement screen
(measuring). This saves settings to the FLASH
memory before changing modes. The settings will
be preserved even if the power is turned off.

Incoming command

r [RIloJcAl

@ Response command

L R0l

ArtisarGMéedifegiogy Group - Quality Instrumentation ...

Changing to the measurement screen
(without saving to FLASH memory)

0cee-SH

Incoming command

r (RICA 1A

ﬁ Response command

Lo [RI1c

This changes to the measurement screen
(measuring). This saves settings to the SRAM
memory before changing modes. Nothing is saved
to FLASH memory.These settings will be lost when
power is turned off.

+ To preserve the FLASH memory, use the [R[1]
command if you change settings frequently.
[ "Setting memory" (Page 4)

« This command is valid when saving is OFF.

[ 'save'(Page 6-5)
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Outputting Measurements and Changing Settings via Commands

Overview of Measurement Control Commands

This section describes the structure of the reply command that is sent after processing of a valid
measurement control command while displaying the measurement screen (measuring).

These commands are accepted only when the controller is in the "Measurement screen (Measuring)".
[T] "Mode Change Commands" (Page 9-9)

Effect Incoming command Response command
Switch measurement screen DICIL @l e’ [DICIcA
Measurement output MEEEEEEEIEE MEEEEEEEE
[ 5 G G G G |
[ [ R RIRIRIRIRIRIR] ]

[ R RER R

Profile shape output [PIKICA (P ] [
O RIAI R RIRR
R RRR R
[ JIAAlRIR] AR R

Remote trigger input (SR (SR

Timing ON/OFF FELEEEEEEEER | TEE

Auto-zero ON

Auto-zero OFF

N EVEVEY Y EV N EY Y )

Wilallalla]al[a][a][a][a]lcA

VI EYEN ENIEY[EY EY NN

wilal[alfal[alfal[a][al[a][cR]

Reset

[VIRICR] (V][RI
Keylock KL, PR
Switch program No. [PIWI, JelelcR [PIWICR]
Switch program No. on the memory card PICIL IEFEL el [P]I[CICR]
Check program No. [PIRI.Je][olCcR]
Start storage
Stop storage [A]PTCR]
Initialize storage [AJQJcR]

Storage state output

[ANJL (sl JfdT[d][d][a][dT[CR]

Data storage data output

(AJOIL. JOIL. I[bICR

(AllO]. DI B]
{ [RR]R] AR R]R]R] ]
{ (]I R] R R] [RIR]R] 1

(R R R
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Outputting Measurements and Changing Settings via Commands

Effect Incoming command Response command
Profile storage data output AL P IKMEEmeE | Aol [PIL K
(IR [h][h]
[ RIRIRIRIRIRIR]R]
[_JiR1[RT [h][h][h]
[ R] A] R (] (R]RI[CR]
Save storage data [SISTR

The '[__" portion indicates a parameter or a measurement.

Symbol
ddddd: Stored data count ff: File number
i: Specifies head

p: Specifies ON/OFF

aaaaaaaa: Specifies OUT number b: Specifies OUT

g: Screen type hhhhhhhh: Measurement jiij: Data number

k: Specifies profile o: Program number S: Storage state

Measurement Control Command Details

This section describes the details of the incoming commands and the response commands that are sent
when the incoming commands are properly processed.

0cee-SH

[T For details about responses to invalid commands, see "Command Format' (Page 9-7).

[T For details about response delays, see "Timing Chart and Response Times" (Page 10-1).

Switching the measurement screen

[J *Measurement Screen’ (Page 3-2)
Incoming command

r [DIcll. lg]cR]

0:

1to8:

A:
Response command | B:

C:

L [olcie

Screen type

Multiple value display screen

OUT1 to OUT8 single value display screen
Head A profile display screen

Head B profile display screen

When calculation OFF

Head A+Head B profile display screen
Other than calculation OFF

Profile display screen after calculation

Measurement output

This outputs the measurement value in a specified OUT number.

Incoming command

OUT2 OUT4 OUT6 OUT8
owioumlowslouvl
I i il B

OUT number specification

r I EYEYEYEY EYEY EY EY [

@ Response command

L MEEaEREEEE AR  EEAERRER - R )

0: Does not output
1: Output

l The same OUT number specification l

The first OUT number specified to be output.

Outputs the specified OUT number in sequence.
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Profile shape output

This outputs profile waveform data.

Incoming command
r [PIKI[cR :
1: Head A profile
@ 2: Head B profile
3: Calculated profile
Response command

Type specification

o The same type specification as
L PO AR RERRE that of the incoming command.
[hTh]

[h][hI[h]hI[h]h]
PO I I [ [ 53

[ Amount of data: 800

(1600 pieces only when the profile is set
after calculation and the calculation is Wide )
Measured value format

*The minimum unit of the profile shape waveform data is 1 pm.
*A status error is returned when no profile is acquired.
[ *Error response command format" (Page 9-7)

Remote trigger input
[0 "Trigger Function® (Page 3-14)

Incoming command

l @ Head specification

0:Head A +B

1:Head A

2:Head B
Response command

L sme

The same head specification as that of the incoming command

Timing ON/OFF
1] "Hold Function’ (Page 3-14)

Incoming command
OUT2 OUT4 OUT6 OUT8
omwlowslowslouwl
JT I i By

OUT number specification

l_ [Me]l AR EEE]E]E]E]CR 0: Does not turn timing ON/OFF
1: Turns timing ON/OFF
ON/OFF specification
0: OFF
1:ON

Response command
(TIelcR)

_L‘ The same ON/OFF specification as that of the incoming command.
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Auto-zero ON/OFF
[ "Auto-zero" (Page 3-15)

Auto-zero ON

This activates the auto-zero function.
When the auto-zero is ON this command
reacquires the reference value.

Incoming command

OUT2 OUT4 OUTe OUT8
OUT1|OUT3|OUT5 | OUT7

OUT number specification
r Vi[al[al[alfalalfa][@][@]ck] | o: Does not turn ON
I S ———

1:Turns ON
@ Response command

L vlalEEE]EEEEeR

D The same OUT number specification as that of the incoming command ]

Auto-zero OFF

This deactivates the auto-zero function.

This command is ignored when the auto-zero
function is OFF.

Incoming command
OUT2 OUT4 OUT6 OUT8

o oyelou{o| oo
r Wilal[al[a][alalfa][a[a]cR] | o: Does not turn OFF
- /——— |

1: Turns OFF
@ Response command

L WeEEREEEEE

D The same OUT number specification as that of the incoming command

Reset

This resets the measured value.

Incoming command

r (vI[R]cA]

@ Response command

Lo vIRrlcH

Keylock

[0 "Keylock" (Page 3-18)

Incoming command
[KIL T, JeJcR] [ ON/OFF specification
-

l 0: OFF
@ 1:ON
Response command

=]

Program
[ "switching Program Nos." (Page 3-17)

Program No. switching

Incoming command

l_ @D@@ Program number
@ 00to 15
Response command

L FIwicH

Switch program No. on the memory card

Incoming command

r WVEU_\LE_VFWW Program number
00to 15
@ Response command |

L [Flcle

ArtisarGMéedifiegiogy Group - Quality Instrumentation

Confirm program No.

Incoming command

r [PIRICA

@ Response command
EED@@ Program number
00to 15

0cee-SH
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Storage
[ storage’ (Page 3-19)
Start storage

Incoming command

r

@ Response command

Initialize storage

Incoming command

r (A]QlcA]

ﬁ Response command

L [aJarn

Data storage data output

Acquires the data accumulated in the data
storage.

When the data count is zero, only the main command
is returned.

Incoming command

r (AJ[O]L.]D] bR
|

@ Response command

L (A0 JDIC 6] [ [ AR AR
{ LRI I TRIRIMRICR] 1

OUT specification
1t0 8:OUT1 to OUT8

[ [JR]H] [RI[R] 1 [cA]

The same OUT setting as that Measured value format

of the incoming command

A{tman Technology Group - Quality Instrumentation

Stop storage

Incoming command

r (AlP]cAl

@ Response command

L (alPlcH

Storage state output

This confirms the storage operation of data storage
and acquires the number of the accumulated data.

Incoming command

r [AINILCA]
@ Response command | O: Stopping storage
T 1: In storage operation
Lo AN S)

|[d[d](d](d](d][CR
eeee

Number of data that are being stored

Data storage: 0 to 65536
Profile storage: 0 to 1024
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Profile storage data output

This acquires the data stored in profile storage.
When the data count is zero, only the main command is returned.

Incoming command

r [AJOJL J(PI, JKI, GITIIcR | Profle number
T 1101024

@ Type specification
Response command 1: Head A profile
L [ATO; P TR, oIl IR AT gfg;auap;ofurime
[ RImRmR AR e

[ Y Y T I Y [ Y
R [ e )

The same type specification as [ Amount of data: 800

that of the incoming command.

(1600 pieces only when the profile is set
after calculation and the calculation is Wide )
Measured value format

Save storage data

This saves the stored data to the memory card.
A reply command is only returned if data is saved without error.

0cee-SH

Incoming command

r
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Overview of Setting Content Change Commands

This section describes the format of commands that change the parameters.
These commands are accepted only when the controller is in the "RS-232C communication mode".
Dj "Mode Change Commands" (Page 9-9)

Setting items Incoming command Response
command
gg;igs Trigger mode W TR m® S TEE
Mutual i.nterference EWLPFELIESR SWL PG
prevention
Trigger synchronization EWLOTRLELE® S TEG
Multiple trigger ON / OFF | (s ][ TR JicT. JISIcA Wl TR
Sampling count, 320 1 1 A 1 ) SIWI TR
Delay count
ASAP trigger EWTAL TS WL ITAIE
ASAP mode (ST A M Jlce SWLITIATR
Measurement range (STWIL AT IR ., JimlcA WL MIATGR
Cancel calibration EWLEBEL LR SWLEBlR
Start calioration [SIWLIEBL ISR SIWLF IR
Finish calibration [SIWIJFIB P IR SIwWLFIEE
Initialize calibration WL EEL L H®R SWLEElR
Laser intensity adjustment WL FEEL ML R mE S FIEE
method
MANUAL control range | ][ 1B IR I mlml M SWLFER
Sampling time EWLSIT AL R SWLIETE
Number of alarm warnings | (s, JAJ L, (N[, JoRIL. JmimimIcH [EWI JAILIcR
Alarm cut level 3 2 ) SIW AL
g;?{::fgs Calculations [SIWIL Aol e S HOE
Head aelay count [SIWL o m R EE SIWITIDI
Filter (S e SWLIFILIGR
Smoothing [SIWIL SMI, A W SIME
Averaging (S AV oA SWL AVIE
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Setting items Incoming command Response
command
qur | Averaans [SWLOIAL B WL IoIA
ettings
Measurement alarm [SIW, Ol &L, JRImImcH EWL oA
Comparative measurement mode SWL ™S &L @ s WL MISIA
Offset [SIWI O @l I I (S JoIFIcA
Minimum display unit [SIWI, J[UNL &l JmcR WL UINEA
Scaling [SIWILSICI R A EEEEE [SIWIL I[SICIcA
(AL A RmE
ROhLERRREE
Tolerance settings 531 o s A [SIWLJCIMIcA
[ IR
g(’trpm"” TIMING terminal EWLTTEEEEEEEEE EWTTA
ettings
ZERO terminal WL Tz, R EEEEE EE [EIWLJTIZIcH z
; )
Binary output [SIW, B0l . aEEEEEEEE [sIwI. BlolcH g
Analog output selection | W] TAIOI, 0] I JTIEd [S]W, JAolcH
Analog output [SIWIL AT, ST, il I [SIW]. JAlOCH
Scaling [ 5 0 e A A A A A
(AR
Analog profile [SIWI, JAIO], P 1L, JimlcA [SIWL A
Output period
Storage (8w, JSJRIL A BEUREE
Data storage [SIWI [S)D L [l L @ [SIW[ S0/
Profile storage [(SIWIL S )P L i [l [SIWJSIPIcA
Envionment Ethernet 1P address | g wif, NI I ARG AR R | [SIWEL ENH
Settings Settings
Subnet [SIWIL NN ML, i Al m Rl | [S1w, TN
mask
Gateway | [g)W][, JEJINIL, e, il mlm mm i miwe | (S, [EINIes
Strobe period WL ENLE L mRmE W[ EINICH
Cable extension mode WL ENLCLER WL ENE
Interface language [SIWI, EEINT, LI, A [SIWI, JEINICA

The D portion indicates a parameter or a measurement. Refer to "Details of Setting Content Change Commands" (Page 9-18) for more information.

Symbol
a: Specifies OUT fffffff: Setting h: Specifies head i- Specifies analog output
j: Specifies profile m: Setting selection n: Unsigned value s: Specifies ON/OFF
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Details of Setting Content Change Commands

This section describes the details of the incoming commands and the response commands that are sent
when the incoming commands are properly processed.

[ For details about responses to invalid commands, see “Command Format" (Page 9-7).

[T For details about response delays, see "Timing Chart and Response Times" (Page 10-1).

Trigger mode

[ *Trigger Mode" (Page 5-12)

Incoming command

l— @’W"_‘m’ﬁ”—‘mm Trigger specification
e

0: Cont trigger
@ 1: EXT trigger
Response command

Lo [sIwl. JTIR]cA

Mutual interference prevention

I:[] "Mutual Interference Prevention" (Page 5-13)

Incoming command

l— @Wmmmmmm Int prevention
—

0: OFF
@ 1:ON
Response command

Lo [sjwl. JPIFIcA

Trigger synchronization

I:ﬂ "Trigger Synchronization" (Page 5-14)

Incoming command

l—\SHWH [TIRIL_ISI.s]cR

@E Response command

WL JTIRICA
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Multiple trigger
[ "Multiple Trigger" (Page 5-15)

Multiple trigger ON / OFF

Incoming command

r [SIWIL_JTIRIL_J[CI._IsIcRl
Multiple trigger

T_ 0: OFF
1:ON
Response command
L SIWL TR

Sampling count, Delay countE

Incoming command 00 to 99

r\SHWH [TIRI_JRIJm]n][]. [nln]CR

Sampling count _
001 to 100
Response command

Lo [swl. TIRICH

0cee-SH

ASAP trigger
[] "ASAP trigger" (Page 5-16)
ASAP trigger ON / OFF
Incoming command
SIWIL_JITJIAL _JT]. |Is]CR]
r [SIWI._ITIALL . ISICR] oA o
@ 0:OFF
1:0ON
Response command
L (5wl 1T
ASAP mode

Incoming command

r [SIWI._IITTAT._IMI[,_JimiCR]
ASAP mode

0:FULL
1:FAST
Response command

L [siwlL )
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Measurement range

1] "Measurement Range" (Page 5-19)

Head number Z axis lower limit

1:Head A 0: FULL
2:Head B 1t09:1t09
Incoming command A:10

1
l—\SHWH, [MI[ATL_JhT. Jiml[. ]I, |, JcAl

Z axis upper limit
@ T 0: FULL
Response command

X axis range l\t?gi 1t09
L, W mMAL | o:FuLL :
1t09:11t09
A: 10

A{t&ﬁﬁ Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Ww@rNeXti9eintg.com



Outputting Measurements and Changing Settings via Commands

Calibration

[ "Calibration'(Page 5-22)

Use an external trigger input command for trigger input while tuning.

[J "Remote trigger input" (Page 9-12)

Start calibration

Incoming command

'—\SHWH [EJBIL._ISI._Jh]cAl

Head number
@ 1:Head A
Response command 2:Head B
L (sl JFIB)cn

Cancel calibration

Incoming command

r\S\\W\\ [E]BI._JC]l. ][Rl

Head number
@ 1:Head A
Response command 2:Head B
L (s 1wl JFIBlea

Finish calibration

Incoming command

l—\SHWH [EJBI_1P]L. ][Rl

Head number
1:Head A
2:Head B

L sjwiL IFIEl

Initialize calibration

Incoming command

l—\SHWH, [EJBIL . Jh]cRl

Head number _
@ 1:Head A
Response command 2:Head B
L siwl JFBlc

Laser intensity
[ "Laser intensity" (Page 5-23)

Laser intensity adjustment method

Head number

1:Head A
Incoming command 2:Head B

l—\SHWH [FIBI._JmIL. Jih][. Jmi[cA

Mode
@ 0: AUTO
Response command 1: MANUAL

L [swl. IFBleA

Sampling time
[ "sampling time" (Page 5-25)

Incoming command

r\S\\W\\ [[SITI._Jb]L. Jin]in]/cR] | sampling time

| o0:03ms
@ 01t010:1to 10 ms
Response command Head number

L sw s 1:Head A

2:Head B

MANUAL control range
This sets the laser intensity control range.

Head number

1:Head A
Incoming command 2:Head B

l—\SHWH 18013 3 P 0 P o)
o

==
Upper limit Lower limit
@ 01t099 011099
Response command
L [sTwl. JFIBIcR

0cee-SH
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Profile alarm
[ "Profile Alarm" (Page 5-28)

Alarm level

Alarm count Alarm cut level
Head number Head number
: 1:Head A
1:Head A .
Incoming command 2:Head B Incoming command 2:Head B
r\s\\w\\ JIAJL L JINTL_J0R][, J[n][lfallcRI l_ [SIWIL AT LT, JMRILJndcR]

Number of alarm warnings ~
ooz g
R Response command

sponse command

L STl JATCIcR L sIw JAICEE
Calculations Head delay count
Dj "Calculations” (Page 5-35) m "Head Delay Count" (Page 5-41)
Incoming command
r WIL_IHI[OI. JimlcR] ,
Incoming command
Calouiatons EIW T ARG
0: OFF r
@ Response command 1: A+B
L (5w, |[HI[olcA] ot 000010 1023
4; Linking (V) Response command
5: Linking (H) L s WL mDIw
Filter Smoothing
7 Filter* (Page 5-42) [0 *smoothing® (Page 5-42)
Incoming command | . ”
DD@ ncoming comman
. S Iw. s T
Filt ——
@ 0' i;FF Smoothing
I-bFlesponse command 1:F1 R g ?; Eg?ms
o N I
BsE 2:F2 esponse comman : i
L sl T3] 2 ot
4: 16 points
5: 32 points
Averaging 6: 64 points

[ "Averaging’ (Page 5-43)

Incoming command

FDDEI

Averaging
Multiple trigger OFF  Multiple trigger ON
Response command 0: 1 time 0: OFF

L’D 1:2 times 1:ON

2: 4 times
3: 8 times
4:16 times
5: 32 times
6: 64 times
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Outputting Measurements and Changing Settings via Commands

Average Measurement alarm
[ "Average' (Page 5-101) 17 "Measurement Alarm" (Page 5-102)
Incoming command Incoming command
[SIWI[,_JOJ[AI._][a]l. lm][c] [SIWI[_JOIL I Jfa]l. Jn][n]m][CR]
l_ A - l
ju— W% Measurement alarm
0:1time 7:128 times P E—
1:2times  8:256 times 000 to 255
2:4times  9:512 times Response command OUT specification
Response command i:?éITeS g: ;gig Emes L [SIWIL_J[OJIL JicAl 110 8: OUT1 to OUT8
3 imes N imes B
L (s1wl. Jolale 5:32times C:4096 times
6: 64 times
OUT specification
110 8:OUT1 to OUT8
Comparative measurement mode Offset
[ "Comparative Measurement Mode" (Page 5-103) [ "Offset" (Page 5-105)
X
%]
N
OUT specification OUT specification %
Incoming command 110 8:0UT1 to OUT8 Incoming command [ 1 to 8: OUT1 to OUT8 9]
[SIWI[,_MIST. Jfall. JimlcR] r [SIWI[._JOIFILfall. ] EEE IR
T
Comparative measurement mode
Normal Offset
Peak hold 1 Response command |
format
Response command | 2: Bottom hold 1 L Wi JolFlA

Peak to-peak hold 1
Average hold 1
Peak hold 2

Bottom hold 2

Peak to-peak hold 2
Average hold 2

: Sample-and-hold

L 1wl mIs]ca

CENODARWON O

ArtisarGéetiiivsiogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artmaﬁtgr.com



Outputting Measurements and Changing Settings via Commands

Minimum display unit
[ "Minimum Display Unit' (Page 5-106)

OUT specification

Incoming command 110 8: OUT1 to OUT8
@wuwmumu@@

Minimum display unit

Length Cross-sectional area Angle

0:1mm 0:1 mm2 0:1°
Response command | 1:0.1 mm 1:0.1 mm2 1:0.1°

2:0.01 mm 2:0.01 mm? 2:0.01°

L sW U 3:0.001mm  3:0.001 mm?
4:1 pm

Scaling
[ *Scaling* (Page 5-107)

OUT specification

Incoming comman 110 8: OUT1 to OUT8

(SIWIL,_ItsTCIl, Il JE E I EE, R
T

[ Display value of the first point
l Parameter format

T
[ Measured value of the 1st point
l Parameter format

[ I L ) EE R
T

[ Display value of the second point

T
[ Measured value of the 2nd point
l Parameter format

l Parameter format

@ Response command

L [sjwi. JsIcleh

Tolerance
[ "Tolerance" (Page 5-109)

OUT specification
Incoming command 110 8:OUT1 to OUT8

l—\SHWH, 8 3
T T

Upper limit Lower limit
Parameter format Parameter format
Response command

Lo siwiL L
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Outputting Measurements and Changing Settings via Commands

TIMING terminal

[ "TIMING Terminal (Page 5-112)

OUT2 OUT4 OUT6 OUT8

Incoming command

OUTTUTS 0ouTs OUT7

L - —
- EWL T uauauauauauauauaucm TIMING terminal specification

@ Response command

Lo swJTITIcs

1: Controls with TIMING1 terminal
2: Controls with TIMING2 terminal

ZERO terminal

ED "ZERO Terminal" (Page 5-113)

0OuUT2 OUT4 OUTé OUT8

Incoming command

OUTTUTG ouTs 0UT7

l—\suwu [TIZI uauauauauauauauaucm ZERO terminal specification

@ Response command

L sl JTIzIcd

1: Controls with ZERO1 terminal
2: Controls with ZERO2 terminal

Binary output

[ *Binary Output' (Page 5-114)

Incoming command

OUT2 OUT4 OUTe OUT8

ouiw OUTSJPUTS ouT? Binary output

r [S|wI._BJOl. Jml.

@ Response command

Lo sl Jelolcd

EREEEEREE]R OUT number specification
- ——— |

0: Does not output
1: Output

Evaluation output specification

0: Output
1: Does not output

0cee-SH
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Outputting Measurements and Changing Settings via Commands

Analog output
[ "Analog Output" (Page 5-114)

Analog output selection

Incoming command Analog output specification
r [SIWIL_JAIOIL O] Jml. Il | ! o8 OUT1 to OUTS
- 9: Head A profile
A: Head B profile
@ B: Calculated profile
Response command Analog output terminal
L 5w &0

0: CH1 terminal
1: CH2 terminal

Analog output scaling

Analog output terminal

0: CH1 terminal
Incoming command 1: CH2 terminal

l—\SHWH, 728 o2 =3 P

T
[ Display value of the first point

@ l Parameter format
Response command ‘

12000 A
T T
L [SIWI[_J[AJO][cA [ Disply value o the second point

Parameter format

T
[ Qutput value of the first point
l Parameter format

[ Qutput value of the second point
Parameter format

* Set the voltage in units of mV for the output value setting format.
(Setting example) +10.000 V is specified as [+]0 [1 [0 [0]0][0]

Analog profile output period

Incoming command
l—\SHWH [AJ[QI, I[PI[ JimlicR] | Quieut period

‘[ 0:20 ps
1:50 us
2:100 pus
Response command

3:500 us
L swil Aol
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Outputting Measurements and Changing Settings via Commands

Storage
[T "storage" (Page 5-118)
Storage types

Incoming command

r [SIWI, [STRI. Jm]CR] | Storage type

0: OFF

1: Data storage

2: Profile storage
Response command

Lo [sIwl. [SIR]cR

Data storage

Incoming command Filters
r [SJwI[._J[s]DIL._Jmlm]ia]n]n], jmick] 0: 1 point
e 1: 2 points

Amount of data 2:5 points
———— | | 3:10 points
Response command 00001 to 65536 4:20 points a
I—> SIWI[_J[SIDICRI 5: 50 points @
6: 100 points %
O

Profile storage

Storage conditions

0: Always
1: Only when NG

No. of profiles
0001 to 1024

Incoming command

r [SIWL ISP G Jmimlnlnl Jmlcs | 2 Manual
Profile specification
0:Head A +B
Response command 1:Head A
L swWLsFEm 2: Head B
3: After calculation
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Outputting Measurements and Changing Settings via Commands

Ethernet settings

[ "Setting the communication specifications for Ethernet" (Page 6-3)

IP address

Incoming command

l—\SHWH JENNIL I ]n][n][n][n]n] W] 0] ] nin]n]cR

mﬁ Response command

SIWLE]

Subnet mask

Incoming command

IP address specification

12-digit value: XXXXXXXXXXXX
Specify the IP address XXX.XXX.XXX.XXX only with numbers.

r\S\\W\\ [EN]._Jm][. J[a]fa]fa]in]{n]n][n]fa](n]{a](n](n]CR

@ Response command

L [sIwl. JEINICA

Gateway

Incoming command

Subnet mask specification

12-digit value: XXXXXXXXXXXX
Specify the Subnet mask XXX. XXX XXX.XXX only with numbers.

r\SHWH, [EJNI._J[G]. Jin][n][m][nfn]fn]n]m]ln]n]a]n](CR

m@ Response command

Wi _IE]

Gateway specification

12-digit value: XXXXXXXXXXXX
Specify the Gateway's IP address XXX.XXX.XXX.XXX only with numbers.

Strobe period
[ "Setting the strobe time" (Page 6-4)

Incoming command

l—\SHWH JEIN]. IS Jin]fnlin]c]

Strobe time
002 to 100
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Outputting Measurements and Changing Settings via Commands

Cable extension mode
[T "Setting cable extension mode" (Page 6-4)

Incoming command

l— [s Wi, TEIN][._JCI. TsICR]| Cable extension mode
T 0:0FF

@ 1:0N
Response command

L W TE

Interface language
[ "Changing languages" (Page 6-4)

Incoming command

l—\S\hNH [EINJ_JL I, JIm]/CR] | Interface language
T—o0 Japanese

1: English
2: German
Response command

Lo sl JE)

0cee-SH
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Outputting Measurements and Changing Settings via Commands

Check Parameter Commands

This section describes the format of the command to check the setting contents.

These commands are accepted only when the controller is in the "RS-232C communication mode".

Setting items

Incoming command

Response command

g‘g;jgs Trigger mode SR TR [STRIL TR JmicH
Mutual i_nterference SIRILIPIFIR SRLPFLESR
prevennon
Trigger synchronization \ [gIRIJTRILISICA [SIRIL TR SISl
Multiple trigger [SIRILITIRILClcA [SIRILJTIRILJCI IsIed
Sampling count, [SIRILITIRIL IRIA 153 2 = P Y A Y A Y
Delay count
ASAP trigger ON / OFF [SIRILITIAIL ITIca [SIRIL ITTAT, T SIeA
ASAP mode [SIRILITIAT, T™ICH 5353 v )
Measurement range [SIRIIMIA]L JhIcA [SIRLMIAIL JoRIL, I il Jimics)
Laser intensity adjustment | s1RT JFIBIJMIRIEA | SR JIFIEL MR JmE
method
MANUAL control range [SIRIL B, R IR | [SIRT, BRI R JmIm wimc
Sampling time [SIRILISITIL JhlcA [SIRIL ST AL ImIe
Number of alarm warnings | [sJRT AL NI | SR JAICL N R mmmE
Alarm cut level [SIRIL ALLIL LI JRIEA) | [STRIL AL LI I
grc;tfﬁle Calculations SIRILAIGA (SR, JHOL JmCE
ettings
Head delay count [SIRILJTIDICA [SIRIL IO, IwImI A
Filter ESIRILIF [STRIJFILT. JmcR
Smoothing [SIRLLIS] (SIRILJSIM. JimcH
Averaging [SIRIL A [SIRLJAIVI. A
OUT  Averaging [SIRILJOIAIL & [SRILJOlAN, &l
Settings
Measurement alarm [SIRI, Ol J&lca [SIRI[OLI J&lL, IR
Comparative measurement | [sr] [M[S][, J[alcd [SIRIL M &l Jmies
Mode
Offset

(SIRILIOIFIL IfalCAl

(SIRILIOIFIL Rl I EEEIEE R

Minimum display unit

[SIR]LJUINI[._JalcR

[STR]LJUINIL._Ja]l. JimiCA
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Outputting Measurements and Changing Settings via Commands

Setting items Incoming command Response command
OUT  Scaling SRILISICIL =R 311 3 3 P A
Settings (A [ [
MR
Tolerance settings [SIRILCIML =R 53] .3 8 o A K A A
DEAEEEREEER
Common TIMING terminal SR ITITIEE RN EREEEEEEE
Settings
ZERO terminal ERLITIZIA EROMZErEEEEEEE
Binary output [SIRIJBJOIA SRILBOLm, R EEE R EECR
Analog output selection [SIRILJAIOIL oI JmicR | [SIRILIAIOIL O] ]ml. JECR
A”ﬁbg output [SIRILIAJOILJSIL MR | [SIRILJAIOL IS m M@
scaling (A A L
NN AR
Analog profile [SIRI, JATOT, IPIcA [SIRI, JATOI, PI, A
output period o
w
Storage [SRIISIRICA SRILERImCR N
n
o
Data storage [SIRL ISR [SIRISIDIL mmmmml ] mcs
Profile storage SR ISIPIA [SIRIL ST, L JmimI i, Jmlc

Environment  Ethernet IP address SR TEINL TR BRI TENL I

Sefings  Settings 0 0 0 0 0 0 0 01 5 5 5 53

Subnet [SIRIL TEINT, MIcA [SIRILIEIN, ™)

mask A ]

Gateway [SIRILIEINILIGICR [SIRILJEMNLIG]
P o Y )

Strobe period [SIRILIEIN], JiS]cA [SIRIL EINT, TSI, Jnlmimlca
Cable extension mode BRI IENLICkR SRLITRLICL ER

Interface language [SIRIL TEINT, JLTcA [SIRILJEINIL LI JmicA

The I: portion indicates a parameter or a measurement.

Symbol
a: Specifies OUT fffffff: Setting h: Specifies head i- Specifies analog output
j: Specifies profile m: Setting selection n: Unsigned value s: Specifies ON/OFF

The variable portions of received commands and response commands, excluding Ethernet setting format
and setting value format, are the same as for setting change commands.

Ethernet format includes 3 periods appended to the end.

[ "Setting confirmation format ()" (Page 9-8)

[T "Details of Setting Content Change Commands" (Page 9-18)
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Outputting Measurement Values in External Synchronization

Outputting Measurement Values in External
Synchronization

This section describes how to synchronize the measurement value with the measurement performed
(TIMING input, trigger input) and output it from the RS-232C interface.

.Relerenue rJ

Commands for measurement value output and for setting change can be used even when the measurement value output is used
for external synchronization (when the external trigger input is other than OFF).

Do not fix the next measurement value while the current measurement value is being output via RS-232C. Measurements fixed
during output are not output.

Settings

Set the trigger mode, measurement mode, common settings and environment settings as follows.

Settings Setting items Setting value Remarks
Trigger Trigger mode Set the continuous trigger or remote trigger.
Setting
ouT Comparative Set this according to the measurements
Settings measurement mode being taken.
Common  Automatic transmission  Set the OUT number to use for output. Set individually for each OUT.

Settings (OUT1 to OUT8)

Data output timing Set the output timing to profile update,
TIMING1 or TIMING2.

Environment  Automatic transmission  Set this to ON.
Settings

[ "Trigger Mode" (Page 5-12)

[ "Comparative Measurement Mode" (Page 5-103)

[ Environment Settings"Setting the communication specifications for RS-232C" (Page 6-3)
[T Common Settings"Automatic Transmission® (Page 5-120)
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Outputting Measurement Values in External Synchronization

Output Method

Timing input/trigger input o(;': (” §

@
RS-232C data output Measured value

-

. The remote input terminal (timing input or trigger input) turns ON.
2. The measurement, fixed in accordance with the settings, is output.
« If automatic transmission in the common settings is set to "Output,” measurements from all OUT

numbers will be output at the same time.(OUT numbers that have not had their measurements updated
will also be output)

* The measurement set by the remote input terminal (TIMING1/2 or TRG_A/B) differs depending on the
trigger mode, measurement mode and data output timing settings.

[ *Trigger Mode" (Page 5-12)

[1] "Comparative Measurement Mode" (Page 5-103)

1] "Data Output Timing* (Page 5-121)

0cee-SH

Output Format

The command format of the measurement value output is identified as follows.
The measurements from the fixed output numbers are output in the selected format.
When multiple out numbers are specified, the output is handled in ascending OUT number order.

(Tl Jal JHEFAHEFEEECR  [Tel @]l JEEEFEEFFIFICR |- - -

OUT specification OUT specification
110 8:0UT1 to OUT8 110 8:0UT1 to OUT8

Example: 3 OUT numbers selected.
When outputting OUT1(10.000mm), OUT2(-12.500mm), OUT3(150.00mm?)

Tell. 1] _I+Jo]t o] Jolo[oJerITIG]. J2]l. - 1ot 2]. Ts]olo]crTIG]. J3]. [+]Iol1]5]0]. Jolo]cR

ArtisarGéetiiivsiogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Www.artmaﬁtgr.com



Reference

Reference

ASCII Code Table

Nl o= o= 5> B x| > N|—|— ] |
ol |olalo|o|o|«w|oc|—|—x|—E|lc|lo
2/w(0|0|C|V D> X >|Nl—X¥— | |
m4@ABCDEFGHIJKLMNO
m30123456789 AV A
..m!n/_SPI.n #$%&|()* + ot /
* - DLE DC1 DCZDC3DC4NAKSV.NETBCAN EM?’DUB ESC% %Al I
o NULSOH STXETx r_LOTENQACKBEL BS HT LF VT FF CR SO SI

olr|a|m|st|v|o|~N ool oo|o|w w

SHq  18pI0-MOT]
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Timing Chart and Response Times
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ContinUOUS THGQET ....veeivieiiiiiieieeeeeee 10-2
Overview of Continuous Trgger .............cccceeieins 10-2
Details of Continuous Trigger

Remote Trigger

SiNgle THGGEr. ..o
Multi (Internal) Trigger ...
Input and Output Details.... .
Evaluation/Binary OUtput............ccooeiviieiiannn.
Strobe Output
GO Output (Total Evaluation Output)..
Analog Profile Output .
Laser Control INPUL ..o
Memory Card Control Input (S_SAVE Input)....... 10-20
Measurement Response Time ...........ccccceeveennn.

Trigger Interval and Measurement Time...
Averaging Response Time
Multiple Heads Response Time.....
RS-232C Interface.........ccccooeviiiiiiiiiiii,
Sending & Receiving Commands Response Time 10-27
Automatic Output Response Time ...........ccccevn. 10-28

Refer to the following pages for the terminal assignment of
each I/O, function, and specifications of the circuits.

7 "1/0 Terminals' (Page 8-1)
11 'RS-232C" (Page 9-1)
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Continuous Trigger

Continuous Trigger

Overview of Continuous Trigger

Normal

Measurement is performed continuously, and the measurement value is displayed and output as required
when in normal measurement mode.

Internal measured value

Normal mode measured value

Evaluation standby ---------------
(oo display)

i
i
RESET 1
> '
processing |

. . ON
Evaluation/binary output™ -
ON

I

TIMING input

OFF

Evaluation/binary output™

>i<
N

.

i
T
i
1 1
\ y — \
) ( Continuous refresh } | Continuous refresh
T
T

OFF
RS-232C output \
/data storage

RESET/ZERO input 1
: ! —
/

The evaluation/binary output is continuously output in response to the measurement value refresh requests (Profile
update) when "Data out timing" under the common settings is set to "Profile" (*1). When TIMING1 or TIMING2 are set,
the timing input is output in synchronization (*2).

[J 'Data Output Timing" (Page 5-121)

The RS-232C output is synchronized with the timing input when "Auto-send" in the Environment settings is set to ON
and "Data out timing" in the common settings is set to TIMING1 or TIMING2.

[J "Outputting Measurement Values in External Synchronization" (Page 9-32)

The data storage is synchronized to the timing input and saved when "Data out timing" in the common settings is set
to TIMING1 or TIMING2.

Evaluation / binary output

[ "Evaluation/Binary Output' (Page 10-15)

If the RESET input is set to ON when the TIMING input is ON, the evaluation standby state (the display shows "------ ")
is displayed until the TIMING input becomes OFF.

The reset input resets the OUT measurement value. The profile averaging is not reset.

The timing input, reset input and auto-zero can be controlled via RS-232C.

Q1 "Overview of Measurement Control Commands" (Page 9-10)
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Continuous Trigger

Peak hold 1 /bottom hold 1 /peak to peak hold 1 /average hold 1

The values within the period of time (sampling period) determined by the external timing input are
measured, and the display and output are retained.

Measurement mode Measured value
Peak hold 1 Measures the maximum value obtained over the sampling period.
Bottom hold 1 Measures the minimum value obtained over the sampling period.

Measures the differential value of the maximum and minimum values within the

Peak to-peak hold 1 specified period of time (sampling period).

Average hold 1 Measures the average value obtained over the sampling period.

Measured value

Ex. Peak hold 1 measured value

Internal measured|value /\
N l_—

Evaluation standby

sewi) asuodsey pue uey) Buiwil

)
z

Strobe output™'

RS-232C output
/data storage

o
o
l

(+-----display) ——>
Sampling Sampling period RESET Sampling |
period | | :umcessmg period 3
TIMING input " J I 1 [
RESET/ZERO input 3 1
) . ON ) y
Evaluation/binary output*' - f X
:/_\ i/_\
/ /

P ]

The sampling period indicates the period of time from the moment the TIMING input turns on until the moment it turns
on again. When the TIMING input turns ON, the measurement value from the previous sampling period is output.
The internal measurement values are not reset when the timing input is turned on.

In the following cases, the evaluation standby status (the display shows "------ ") is displayed until the first measured
value is fixed.

When the power is turned on, the settings or program number are changed, or if a reset or auto-zero command are input.
The evaluation/binary output is continuously output in response to the measurement value refresh requests from
TIMING input when "Data out timing" under the common settings is set to TIMING1 or TIMING2 (*1). When "Profile" is
set, data is output continuously according to the profile update.

1] 'Data Output Timing" (Page 5-121)

The RS-232C output is synchronized with the timing input when "Auto-send" in the Environment settings is set to ON
and "Data out timing" in the common settings is set to TIMING1 or TIMING2.

[ "Outputting Measurement Values in External Synchronization" (Page 9-32)
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Continuous Trigger

The data storage is synchronized to the timing input and saved when "Data out timing" in the common settings is set
to TIMING1 or TIMING2.
Evaluation / binary output or strobe output
[1J "Evaluation/Binary Output" (Page 10-15)
[I7 "Strobe Output' (Page 10-16)
When the internal measurement value becomes the alarm state, the measurement result varies depending on the
settings of the alarm process.
With hold: The measurement result is output by using the value immediately before the value being held.
Without hold: At the time of peak hold, outputs the measurement result while ignoring the alarm state period.
The entire sampling period will return alarm results (-FFFFFF) if the device is in the alarm state.
When not in the peak hold state, the measurement state will be the alarm (-FFFFFF).
The timing input, reset input and auto-zero can be controlled via RS-232C.
[J "Overview of Measurement Control Commands" (Page 9-10)
The reset input resets the OUT measurement value. The profile averaging is not reset.
Select 1 for the number of times for averaging when the measurement mode is set to average hold.
When the mode is set without the alarm hold, and a large value is set for the average number of times, the
measurement result may not trigger an alarm.
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Continuous Trigger

Peak hold 2 /bottom hold 2 /peak to peak hold 2 /average hold 2

The values within the period of time (sampling period) determined by the external timing input are
measured, and the display and output are retained.

Measurement mode Measured value
Peak hold 2 Measures the maximum value obtained over the sampling period.
Bottom hold 2 Measures the minimum value obtained over the sampling period.

Measures the differential value of the maximum and minimum values within the

Peak to-peak hold 2 specified period of time (sampling period).

Average hold 2 Measures the average value obtained over the sampling period.

Measured value

Ex. Peak hold 2 measured value

Internal measured value

A

o o S

: : b E

" i i " K =)

1 | | | | @

i | i 1 1 Q

| | | ' ! >

Evaluation standby ' ; ¥ £

(------ display) — : — 3 3 t 2

Sampling | j Savmg’i‘ Sampling ﬂl 3 RESET | Sampling | %

period | | period | | 1 processing  period 1 g

! ! ! ! | . °

TIMING input St — 3 | — g

‘ i ' A 7]

. ON 1 1 ; i ®

RESET/ZERO input - 3 1 4_] : 54

Evaluation/binary output*’ oiﬁ { X X &

Strobe output*’ OOFE [l Il !

RS-232C output D D ' {O—

/data storage

The sampling time is the time period in which the TIMING input is OFF. When the TIMING input turns ON, the
measurement value in the sampling period immediately before is output.

The internal measurement values are reset when the timing input is turned OFF.

If the TIMING input becomes ON during the reset processing is in progress, the evaluation standby status (the display
shows "------ ") is displayed.

In the following cases, the evaluation standby status (the display shows "------") is displayed until the first measured value is fixed.
When the power is turned on, the settings or program number are changed, or if a reset or auto-zero command are input.
The evaluation/binary output is continuously output in response to the measurement value refresh requests from
TIMING input when "Data out timing" under the common settings is set to TIMING1 or TIMING2 (*1). When "Profile" is
set, data is output continuously according to the profile update.

[J 'Data Output Timing" (Page 5-121)

The data storage is synchronized to the timing input and saved when "Data out timing" in the common settings is set
to TIMING1 or TIMING2.
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Continuous Trigger

Evaluation / binary output or strobe output
[0 "Evaluation/Binary Output" (Page 10-15)
[ "Strobe Output" (Page 10-16)
When the internal measurement value becomes the alarm state, the measurement result varies depending on the
settings of the alarm process.
With hold: The measurement result is outputted by using the value immediately before the value being held.
Without hold: At the time of peak hold, outputs the measurement result while ignoring the alarm state period.
The entire sampling period will return alarm results (-FFFFFF) if the device is in the alarm state.
When not in the peak hold state, the measurement state will be the alarm (-FFFFFF).
The timing input, reset input and auto-zero can be controlled via RS-232C.
[J "Overview of Measurement Control Commands' (Page 9-10)
The reset input resets the OUT measurement value. The profile averaging is not reset.
Select 1 for the number of times for averaging when the measurement mode is set to average hold.
When the mode is set without the alarm hold, and a large value is set for the average number of times, the
measurement result may not trigger an alarm.
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Continuous Trigger

Sample-and-hold

Holds the display or output of the measured value at the instant indicated by the external TIMING input.

Measured value
Internal measured value

Sample hold measured value

Evaluation standby
(------ display)

ON
OFF
ON
OFF
ON
OFF
ON
OFF

TIMING input

RESET/ZERO input

Evaluation/binary output*'

Strobe output*'

RS-232C output
/data storage

The internal measurement value when the TIMING input turns ON is retained and outputted.

In the following cases, the evaluation standby status (the display shows "------ ") is displayed until the first measured value is fixed.
When the power is turned on, the settings or program number are changed, or if a reset or auto-zero command are input.
The evaluation/binary output is continuously output in response to the measurement value refresh requests from
TIMING input when "Data out timing" under the common settings is set to TIMING1 or TIMING2 (*1). When "Profile" is
set, data is output continuously according to the profile update.

[1] 'Data Output Timing" (Page 5-121)

The RS-232C output is synchronized with the timing input when "Auto-send" in the Environment settings is set to ON
and "Data out timing" in the common settings is set to TIMING1 or TIMING2.

[ "Outputting Measurement Values in External Synchronization" (Page 9-32)

The data storage is synchronized to the timing input and saved when "Data out timing" in the common settings is set
to TIMING1 or TIMING2.

Evaluation / binary output or strobe output

[ "Evaluation/Binary Output" (Page 10-15)

[ "Strobe Output' (Page 10-16)

The timing input, reset input and auto-zero can be controlled via RS-232C.

[ "Overview of Measurement Control Commands" (Page 9-10)

The reset input resets the OUT measurement value. The profile averaging is not reset.

When the mode is set without the alarm hold, and a large value is set for the average number of times, the
measurement result may not trigger an alarm.
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Continuous Trigger

Details of Continuous Trigger

The input and output for each measurement mode when the trigger mode is set to continuous trigger are
detailed below.

Normal

In normal measurement mode

Measured value
Evaluation/binary output*'

Strobe output*'

TIMING input

RESET/ZERO input

P1to P4input o 3 )( 3
MinT1 <——k——> MinT1
READY output O
oulpul e
ON
BUSY output oFF

The trigger period (T5), input response time (T2), RESET time (T4) and program No. change time (T3) vary depending
on the settings.
The minimum input time (T1) is 1 ms.
Response times (examples) are as follows.T5 is trigger interval displayed on the measurement screen.
T2 = 1 ms x OUT + 8 ms (TIMING)
T2 =T1+T5x 2 (RESET)
T2 =T1 + T5 x 2 (when ZERO and save are OFF)
T2 =T1+ T5x 2 + 300 ms (when ZERO and save are ON)
T3 = 350 ms (When save is OFF)
T3 = 500 ms (When save is ON)
T4 = (Average count - 1) x T5 (RESET, ZERO)
T4 = (Averaging count + Average count - 2) x T5 + Measurement time (P1 to P4)
The response time for auto-zero input is longer when save is ON.
Auto-zero is canceled when the auto-zero input is turned on for two seconds or more.
The above evaluation or binary outputs are those when the output is set to one item.
The strobe output ON time can be changed.
[ "Setting the strobe time" (Page 6-4)
The reset input resets measurement value for each OUT number. The profile averaging is not reset.
The evaluation/binary output is continuously output in response to the measurement value refresh requests (Profile
update) when "Data out timing" under the common settings is set to "Profile" (*1). When TIMING1 or TIMING2 is set,
the timing input is output in synchronization.
[J 'Data Output Timing" (Page 5-121)
The strobe output for one sample is output immediately after the program No. switching input. Afterwards, averaging
processes are performed.
[J "Averaging Response Time" (Page 10-24)
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Continuous Trigger

Other than normal

When measurement mode is set to anything other than normal

Measured value : X ) —— X e
o ON 1 1 ; 1
Evaluation/binary output™' - ; X ) [ )
on 1 B 1 ! !
Strobe output’ - 1 j Il
MadT2 | MadT2 | Mad2 |
. Lo - |
) ON 1 : : ! ‘ - -
TIMING input e — L1 : s : :
—s 1 [ — | 1 —> i
Mt LTt Ja2 ! WinT1 " | !
. ON b : ‘ b : :
RESET/ZERO input OFF ' i i ‘ ‘ L | i i
P 3 et 3 3
| ! ! MinT1 MinT1 1 ! ! !
! T4 1 Samplng v T4+ Sampling period ! !
In mode 2 - | —e—————————> 1
In measurement mode | o '  peiod i j | :
nmode T T g T Sapingpeied |
ampling perio ampling perioc i
ene one Ma3 !
) ON —
P1to P4 input o ‘ X ‘
MinT4 MinT1
ON
READY output OFF
ON
BUSY output OFF

Mode 1 is when the measurement mode is set to Peak hold 1/ bottom hold 1 /peak to peak hold 1 /average hold 1
The sampling period is from the rising edge of the timing input (OFF to ON) until the next rising edge.
Mode 2 is when the measurement mode is set to Peak hold 2 / bottom hold 2 /peak to peak hold 2 /average hold 2
The sampling period is from the falling edge of the timing input (ON to OFF) until the next rising edge.
The input response time (T2), RESET time (T4), and program No. change time (T3) vary depending on the settings.
The minimum input time (T1) is 1 ms.
Response times (examples) are as follows.T5 is trigger internal displayed on the measurement screen.
T2 =1ms x OUT + 8 ms (TIMING)
T2 =T1+T5x 2 (RESET)
T2 =T1+ T5 x 2 (when ZERO and save are OFF)
T2 =T1+ T5x 2 + 300 ms (when ZERO and save are ON)
T3 = 350 ms (When save is OFF)
T3 = 500 ms (When save is ON)
T4 = (Average count - 1) x T5 (RESET, ZERO)
T4 = (Averaging count + Average count - 2) x T5 + Measurement time (P1 to P4)
The response time for auto-zero input is longer when save is ON.
Auto-zero is canceled when the auto-zero input is turned on for two seconds or more.
The above evaluation or binary outputs are those when the output selection item is item 1.
The strobe output ON time can be changed.
[1] '"Setting the strobe time" (Page 6-4)
The internal measurement value of the RESET input is determined after the RESET time (T4) has elapsed.
The reset input resets measurement value for each OUT number. The profile averaging is not reset.
The evaluation/binary output is continuously output in response to the measurement value refresh requests from
TIMING input when "Data out timing" under the common settings is set to TIMING1 or TIMING2 (*1). When profile
update is set, data is output continuously according to the profile update.
[] 'Data Output Timing" (Page 5-121)
The strobe output for one sample is output immediately after the program No. switching input.
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Remote Trigger

Remote Trigger

Single Trigger

Basic operations

ON
TRG input OFF

READY output OOF'\; e
BUSY output N ] [

. ON
Evaluation/binary output - ouT1 X oute

ON
Strobe output e

INVALID output M T

TIMING input

RS-232C
/data storage

The above are when the measurement mode is normal.

The above evaluation or binary outputs are those when the output selection item is 3 items (evaluation, OUT1, OUT 2).
The evaluation or binary output is continuously output in response to the measurement value refresh requests from
TRG input when "Data out timing" under the common settings is set to "Profile”.

[J 'Data Output Timing" (Page 5-121)

When sampling is initiated via the trigger input, READY output is OFF and BUSY output is ON.

READY output is ON when the device can receive the next trigger input. Trigger inputs received when the READY
output is OFF will be ignored.

BUSY output turns off when measurement is finished. It turns off with the rising or falling edge of the strobe output
(*1).

The strobe output ON time can be changed.

[ "Setting the strobe time" (Page 6-4)

INVALID output responds to the position correction results. It is output with the rising or falling edge of the strobe
output (*2).

By selecting the proper combination of timing input and measurement mode, you can retrieve the maximum and
minimum values from a series of measurements activated by the external trigger.

The RS-232C output is synchronized with the trigger input when "Auto-send" in the Environment settings is set to ON
and "Data out timing" in the common settings is set to "Profile".

Q7 "Outputting Measurement Values in External Synchronization' (Page 9-32)

The data storage is synchronized to the trigger input and saved when "Data out timing" in the common settings is set
to "Profile".

The trigger input can be controlled via RS-232C.

[Q7 "Overview of Measurement Control Commands" (Page 9-10)
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Remote Trigger

Detailed operation (when in normal measurement mode)

T8 11 MinT1
> e

OoN h ! H
rRG mput O LU UL L
READY output r ; ] FLL

BUSY output Oi'; U L ;J

!

Measured value S S & GECTED 6 0 G C==== 0 0 G =

o OO0 etresh roavan OO 0
! ‘

. . *1 y
Evaluation/binary output OFF : | 1 ‘

« ON
Strobe output™ - ‘ [ ‘ sﬂ

Mam2 | MarT? |
— — | | |
: oN : 1 1
TIMING input oFF I L ‘ :
"MinT1 ' "MinT1 ! MaxT2 T4
) ON ‘ :
RESET/ZERO input o ‘ ‘ ;
e T Tt |
MinT1 "MinT1 sk !
: ON : =
P1toP4input - . )( b
—

MaxT3

The input response time (T2), RESET time (T4), program No. change time (T3) and measurement time (T6) vary
depending on the settings.
The minimum input time (T1) is 1 ms.
Response times (examples) are as follows.T5 is trigger internal displayed on the measurement screen.T6 is the
measurement interval displayed on the measurement screen.
T2 =1ms x OUT + 8 ms (TIMING)
T2 =T1+T5x 2 (RESET)
T2 =T1 + T5 x 2 (when ZERO and save are OFF)
T2 =T1+ T5x 2 + 300 ms (when ZERO and save are ON)
T3 = 350 ms (When save is OFF)
T3 =500 ms (When save is ON)
T4 = (Average count - 1) x T5 (RESET, ZERO)
T4 = (Averaging count + Average count - 2) x T5 + Measurement time (P1 to P4)
The response time for auto-zero input is longer when save is ON.
Auto-zero is canceled when the auto-zero input is turned on for two seconds or more.
The above evaluation or binary outputs are those when the output is set to one item.
The evaluation or binary output is continuously output in response to the measurement value refresh requests from
TRG input when "Data out timing" under the common settings is set to "Profile". (*1)
[1] 'Data Output Timing" (Page 5-121)
The strobe output ON time can be changed.
[ '"Setting the strobe time" (Page 6-4)
The measurement value when the TIMING input turns ON is held.
If the RESET input is set to ON when the TIMING input is ON, the evaluation standby state (the display shows "------ ")
is displayed until the TIMING input becomes OFF.
The trigger input, timing input, reset input and auto-zero can be controlled via RS-232C.
[ "Overview of Measurement Control Commands" (Page 9-10)
The strobe output for one sample is output immediately after the program No. switching input.
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Remote Trigger

Detailed operation (when not in normal measurement mode)

on 00eOO6 | (Glelelole]
_ U=

TRG input e

READY output oy

ON
BUSY output OFF | ‘ ‘
Internal measured value 0BEG ELEEE

Measured value : ! X Measuredvalue Y —————— N Measured value { ———
Evaluation/binary output*' 00;'2 : : X ) : { )
. ON P i P ‘ :
Strobe output OFF | f_\ ; | I—\
Va2 |t M2 Lo MaxT2 |
> P —> :
. ON ! i . | ! ! i ] '
TIMING input OFF ﬂ ! L ! [ :
A i i |
Mt Tt dal2 s MinT1 ;
. N 1 1 1 r ! 1 1 1
RESET/ZERO input oy P ‘ Lo ‘ ‘
Lo : et : ‘
[ ! MinTd Mt ! !
I mode 2 L7l | Sampling period LTl Sampling period ! i
Measurement mode ' ' ] . . | 1
In mode 1 h '
Sampling period . T4+ Sampling period !
MinT4 T |
RO
out N ‘ —
P1toP4input .- . X L
WaxT3

* Mode 1 is when the measurement mode is set to Peak hold 1/ bottom hold 1 /peak to peak hold 1 /average hold 1. The
sampling period is from the rising edge of the timing input (OFF to ON) until the next rising edge. The maximum,
minimum, range and average of the data read by trigger input during the sampling period can be measured.

» Mode 2 is when the measurement mode is set to Peak hold 2 / bottom hold 2 /peak to peak hold 2 /average hold 2
The sampling period is from the falling edge of the timing input (ON to OFF) until the next rising edge. The maximum,
minimum, range and average of the data read by trigger input during the sampling period can be measured.

* The input response time (T2), RESET time (T4), and program No. change time (T3) vary depending on the settings.

* The minimum input time (T1) is 1 ms.

* Response times (examples) are as follows.T5 is trigger interval displayed on the measurement screen.

T2 = 1 ms x OUT + 8 ms (TIMING)

T2 =T1+ T5x 2 (RESET)

T2 =T1 + T5 x 2 (when ZERO and save are OFF)

T2 =T1+ T5 x 2 + 300 ms (when ZERO and save are ON)

T3 = 350 ms (When save is OFF)

T3 = 500 ms (When save is ON)

T4 = (Average count - 1) x T5 (RESET, ZERO)

T4 = (Averaging count + Average count - 2) x T5 + Measurement time (P1 to P4)

» The response time for auto-zero input is longer when save is ON.

» Auto-zero is canceled when the auto-zero input is turned on for two seconds or more.

» The above evaluation or binary outputs are those when the output is set to one item.

» The evaluation or binary output is continuously output in response to the measurement value refresh requests from
TIMING input when "Data out timing" under the common settings is set to TIMING1 or TIMING2. (*1)

1] 'Data Output Timing" (Page 5-121)

« The strobe output ON time can be changed.
[ "Setting the strobe time" (Page 6-4)

» The internal measurement value of the RESET input is determined after the RESET time (T4) has elapsed.

» The reset input resets measurement value for each OUT number. The profile averaging is not reset.

» The strobe output for one sample is output immediately after the program No. switching input.

There is no need to set the measurement mode to sample hold. Use trigger input with normal measurement mode.
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Remote Trigger

Multi (Internal) Trigger

Basic operations

TRG input o 1
Internal trigger : 55ﬂ_ﬂ_ﬂ
Internal measured value (X2 X)) X2 Xt }Cn
READY output % | [
_

ON
OFF

Evaluation/binary output OOF’;] X ez X OUTT X OUT2
ON
Strobe output ¢

ON ¥z
INVALID output OFF X

ON
OFF

BUSY output

TIMING input

RS-232C/data storage

The ON state of each output indicates that the NPN or PNP open-collector output is turned on.

The ON state of each output indicates the short circuit to the COM terminal in the case of LJ-G5001 (NPN type) and
the state where the voltage is applied over the COM terminal in the case of the LJ-G5001P.

When averaging is ON

The measurement is done in the measurement mode set for a profile that was averaged with a multiple trigger. The
measurement mode setting is ignored.

When averaging is OFF

The settings of the measurement mode specified by each profile measured by the multiple trigger are used for
measurements. Peak hold, bottom hold, peak-to-peak hold and average hold are all available in measurement mode.
There is no difference between the functions of mode 1 and mode 2.

The maximum, minimum, range and average can be measured.

The above evaluation or binary outputs are those when the output selection item is 3 items (evaluation, OUT1, OUT 2).
The evaluation or binary output is continuously output in response to the measurement value refresh requests from
TRG input when "Data out timing" under the common settings is set to "Profile".

[] 'Data Output Timing" (Page 5-121)

When the set number of samples is initiated via the trigger input, READY output is OFF and BUSY output is ON.
READY output is ON when the device can receive the next trigger input. Trigger inputs received when the READY
output is OFF will be ignored.

BUSY output turns off when the final output is sent to OUT2 from evaluation / binary output.It turns off with the rising or
falling edge of the strobe output (*1).

The strobe output ON time can be changed.

[ 'Setting the strobe time" (Page 6-4)

INVALID output responds to the position correction results. It is output with the rising or falling edge of the strobe
output (*2).

The RS-232C output is synchronized with the trigger input when "Auto-send" in the Environment settings is set to ON
and "Data out timing" in the common settings is set to "Profile".

[J "Outputting Measurement Values in External Synchronization" (Page 9-32)

The data storage is synchronized to the trigger input and saved when "Data out timing" in the common settings is set
to "Profile".

The trigger input can be controlled via RS-232C.

[T "Overview of Measurement Control Commands" (Page 9-10)
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Remote Trigger

Detailed operation

ON
OFF
ON

TRG input .
OFF LI
]

READY output

ON

BUSY output ¢

Measured value

|
e
ON ‘ﬂ

OFF

Evaluation/binary output*'

Strobe output*’

RESET/ZERO input o ‘

MNT! e NinT1 aTi MinT1

) ON : 3
P1to P4input .- .

The input response time (T2), RESET time (T4), program No. change time (T3) and measurement time (T6) vary
depending on the settings.
The minimum input time (T1) is 1 ms or less.
Response times (examples) are as follows.T5 is trigger interval displayed on the measurement screen.T6 is the
measurement interval displayed on the measurement screen.
T2 =T1+T5 x 2 (RESET)
T2 =T1 + T5 x 2 (when ZERO and save are OFF)
T2 =T1+ T5x 2 + 300 ms (when ZERO and save are ON)
T3 = 350 ms (When save is OFF)
T3 = 500 ms (When save is ON)
The response time for auto-zero input is longer when save is ON.
Auto-zero is canceled when the auto-zero input is turned on for two seconds or more.
The above evaluation or binary outputs are those when the output is set to one item.
The evaluation or binary output is continuously output in response to the measurement value refresh requests from
trigger input when "Data out timing" under the common settings is set to "Profile"(*1).
[J 'Data Output Timing" (Page 5-121)
The strobe output ON time can be changed.
[ "Setting the strobe time" (Page 6-4)
The trigger input, timing input, reset input and auto-zero can be controlled via RS-232C.
Q7 "Overview of Measurement Control Commands" (Page 9-10)
When averaging is ON and RESET input or auto-zero input is received during sampling, the multiple trigger sampling
is cancelled.
When averaging is OFF and RESET input or auto-zero input is received during the multiple trigger sampling, the
measurement mode is processed with the profile sampled after receiving the input.
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Input and Output Details

Input and Output Details

Evaluation/Binary Output

The output items (evaluation output, binary outputs OUT1 to OUT8) for evaluation/binary output can be
selected under "Binary output" in the common settings. If you select the multiple output items, the data is
output in time sharing mode. The period of the time sharing is can be set in the "Strobe time" setting in the
configuration.

I:[] "Binary Output" (Page 5-114)

I:ﬂ "Setting the strobe time" (Page 6-4)

[J *Data Output Timing" (Page 5-121)

[ "strobe Output" (Page 10-16)

When the data output timing is set to profile update

The trigger period (refresh period) can be changed in the settings. The trigger period, output items and
strobe period settings may filter the evaluation/binary output.
If the data output timing is "Profile”, output is synchronized with trigger A. Trigger B is ignored.

When there is 1 output item
Trigger interval (refresh rate)

Measured value ) X @ L ®
T 3 3 d
' Evaluation output for measured value (1) ! Evaluation output for measured value (2) ! g
' ' | «Q
Evaluation/binary output X Evaluation X Evaluation X Evaluation %
| | | =9
Evaluation/OUT No. output X Evaluation b Evaluation { Evaluation 2
| | | 2
— . oN i : : B
Evaluation/binary selection output OFF 3
ON I ! | g
Strobe output - : ﬁ ] 3
‘«— Strobe period 2 2
« If the only output item is evaluation output or a single OUT, the trigger period (update period) will be synchronized g
2]

with the Evaluation/binary output.

When evaluation/binary output time is shorter than measurement value update time (trigger interval)
) Trigger interval (refresh rate)

Measured value X ) @

[=a)

valuation/binary output

Evaluation/binary output for measured value (1) or measured value (2)

[ FTTTEE SN A

Evaluation/binary output

Evaluation/OUT No. output

. . ON i i
Evaluation/binary selection output OFF ‘ !
ON T T
Strobe output OFF | | ||
— Strobe period b Strobe period 2

« All measurement results can be output when the evaluation/binary output time is shorter than the trigger interval
(update period).

« The diagram above shows an example with output from all 7 outputs, including evaluation and OUT1 to OUT6. The
output at (1) finishes before the measurement value update due to the trigger interval at (2).
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Input and Output Details

When evaluation/binary output time is longer than measurement value update time (trigger interval)

Trigger interval (refresh rate)
—

Measured value o X e o X e X o o X ® Yo

Evaluation/binary output for measured value (1) ! Evaluation/binary output for measured value (6)

Evaluation/binary output

Evaluation/OUT No. output

) ON — :
Evaluation/oinary selection output - j_j
ON ¢ p
Strobe output - m
‘(—): Strobe period <> Strobe period 2

- Measurement results are thinned out before output when the Evaluation/binary output time is shorter than the trigger
interval (update period).

» The diagram above shows an example with output from all 7 outputs, including Evaluation and OUT1 to OUT6.
Because the Evaluation/binary output takes more time than the update of the measurement value due to trigger interval,
the value output after measurement value 1 is measurement value (6). Measurement values (2) through (5) are filtered.
Shortening the strobe time or reducing the number of output items will reduce the number of items filtered.

When the data output timing is set to TIMING1/TIMING2

When the measurement value is fixed by the timing input, the Evaluation/binary output will be output at the same time.
All measurement results can be output when the Evaluation/binary output time is shorter than the
measurement value update from the timing input.

Measurement results are filtered before output when the Evaluation/binary output time is shorter than the
measurement value update from the timing input.

Strobe Output
Measured value X Measured value
Evaluation/binary output X Evaluation X ouT1 X ouT2
Evaluation/OUT No. output Y\ Evaluation Y 0 X 1

— ' ON :
Evaluation/binary selection output OFF

ON
BUSY output OFF

Strobe period

—

i l \ l \

$trcbe period 2

ON
Strobe output OFF

|
9;—360 2ms

Evaluation/binary output is output in a time duplex with a period set by the strobe length when multiple setting items are selected.
[T "Setting the strobe time" (Page 6-4)

Strobe output remains on an extra 0.2 ms while fixing Evaluation/binary output.

The strobe output ON time is half of the strobe length.

Whether the output item is evaluation output or binary output can be confirmed by the evaluation/binary selection output.

The contents of binary output can be confirmed by the OUT outputs. O through 7 represent OUT1 through OUT8.

[T "Description of OUT No. output" (Page 8-8)
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Input and Output Details

GO Output (Total Evaluation Output)

OUT1 GO output ot ;
OUT2 GO output I ——

OUT3 GO output oi’\; i

GO output oi’\;

« GO output (total evaluation output) is output when all the results are GO, other than the evaluation standby state for
the OUT No. for which measurement is set (the measurement mode is other than "No setting").

« GO output (total evaluation output) is refreshed according to the settings for "Data out timing" under the common
settings. It is synchronized with the first strobe output for the evaluation/binary output, regardless of the settings for
"Binary output" under the common settings.

1 "Binary Output' (Page 5-114)
1] "Data Output Timing" (Page 5-121)
[ "Evaluation/Binary Output' (Page 10-15)

« The example in the diagram above shows measurement while OUT1 through OUT3 are set.

[ "Measurement Mode (Setting measurement conditions)" (Page 5-67)

Import GO output in synchronization with the falling edge of a strobe output.
[ "strobe Output" (Page 10-16)

Analog Profile Output

Profile waveforms can be output from the analog voltage output pin (CH1/CH2).

. ON
Trigger .. _

|
3
=)
«
Q
3
ON
=5
READY oFF 5
>
Busy N a
OFF -
Measured value X %
oN 5]
Strobe output - 1 §
=
+108V g

Output cycle x No. of profile data

200ps (500us) <ok !
The profile type that is output can selected from head A profile, head B profile and calculation profile.
The minimum unit of the profile data is 1 pm.
The voltage output can be scaled within the range of +10.5 V.
The X-axis profile data output period can be set to 20 ps, 50 ps, 100 ps, or 500 ps.
The number of the profile data points varies depending on the measurement range and calculation setting.
When the output period is 20 ps and is shorter than the analogue profile output time, the trigger interval will lengthen
until the analogue profile output has finished. There is no filtering.
When the output period is other than 20 ps and the trigger interval is shorter than the analog profile output time, the
analog profile output is filtered.
The header of the profile output includes +10.8 V output during a 200 ps period (500 ps when the output period is set to
500 ps). This can be used as the trigger voltage for the measurement device.
Output will continue to the end if the program No. is changed while outputting the measurement profile.
[ Refer to *Analog Output' (Page 5-114) for more information on the profile type, scaling and output period setting.
I:[] "When outputting an analog profile" (Page 10-22)
I:ﬂ "Profile data points" (Page 10-18)
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Input and Output Details

Profile data points
The number of profile data points, change with the output profile type and measurement range settings.

Head A profile / head B profile

Measurement range (X axis) Profile data points
FULL 800
1 760
2 720
3 680
4 640
5 600
6 560
7 520
8 480
9 440
10 400

Calculation profile (A + B, A - B, Wide)
When setto A+BorA-B
* The number of points of data is set to the head with the narrowest measuring range.
When set to wide
» The number of points of data is set to the head with widest measuring range + 800 more.
» The data at the negative or positive end of the X-axis narrowed in the measurement range setting are not
output from the post-calculation profiles.
» The central part connected to a profile will output alarm data even if the measurement range is set to be
narrow.
Output examples

Measurement range (X axis) Profile data points
Head A Head B A+B/A-B Wide
FULL FULL 800 1600 (800+800)
1 2 720 1560 (760+800)
3 2 680 1520 (720+800)
5 8 480 1400 (600+800)
10 10 400 1200 (400+800)
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Input and Output Details

Laser Control Input

. Min200ms

ON
REMOTE OFF ‘

MaxT2 e e larT2
| "
ON 1 ! [ﬁ
LASER_OFF_A/B OFF ; ! :
1 U Mads e a2
Lighting or | ' ! !
. ready to light —1—‘ ‘ f
Laser light A/B Stop ‘ ! ‘ !
Va2 = a6 MaxT2e— > MaxT6
I I I I
Measurement Measurement \L Evaluation standby \L Measurememi HOLD \L Measurement

The input response time (T2) is 1 ms or less.

The input response time (T6) is less than the measurement time displayed on the measurement screen.
REMOTE input takes priority over LASER OFF input.

REMOTE input will cancel any measurements taken when the REMOTE input is received and turn the laser off.
LASER_OFF input will turn the laser off after the processing that was occurring when the LASER_OFF input was
received.

Trigger input is ignored while the laser is suspended.

sewi) asuodsey pue uey) Buiwil
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Input and Output Details

Memory Card Control Input (S_SAVE Input)

Storage (data or profile) saves the data in internal memory to a memory card and then clears the controllers
internal memory.

A message window appears and measurement is suspended while saving. The previous measured value
is held.

Example processing times:

Data storage: 1.2 ms x data count + 800 ms
Profile storage: 13 ms x profile count + 800 ms (when not Head A, Head B or Calculation
Wide)

26 ms x profile count + 800 ms (for both Heads, Calculation Wide)
[ 'Storage" (Page 3-19)
[ 'Storage" (Page 5-118)
[ "saving Storage Data to the Memory Card from the Input Terminal' (Page 7-9)
[ *saving the memory card" in “Status Table" (Page 11-8)

For external trigger

ON
OFF

ON
READY A/B output OFF

Trigger 1
|
BUSY output OOFNF I
X
M

measurement !
Strobe output M ‘
OFF .
Maxems &——!
. ON ! 1
S_SAVE input OFF : :
Mintms &——4 |
Memory card m
For continuous trigger
Measurement (X X ) X HOLD XX X )
ON ;
Stobe output g L1111 nnnn.
ON !
READY output OFF
ON
BUSY output OFF ‘
Max (trigger interval x 2) :ﬂ—A
S_SAVE input 1
Minims :k—ﬂ: !
Memory card ( Saving
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Measurement Response Time

Measurement Response Time

Trigger Interval and Measurement Time

The measurement response times will vary with measurement condition settings on the device.

The measurement screen displays the Trg interval and the Measure time for the measurement conditions

of the most recent measurement.

Trg interval: The shortest period for the continuous trigger or the external trigger is displayed on the
screen as the trigger interval.

Measure time: The time required from the trigger input from the continuous trigger or the external trigger
until the measurement result is output is displayed on the screen as the measurement
time.

1 "Measurement Screen” (Page 3-2)

Because the device makes use of multiple buffers, a trigger input can be sent as soon as the READY
output terminal is ON, even if the previous sampling has not finished and the results have not been output.
When the trigger mode is set to "Cont trigger", an internal trigger will automatically fire after every trigger
interval.

When the trigger mode is "EXT trigger", synchronizing the READY terminal with the trigger input allows
input at the trigger interval displayed on the screen.

When there are two heads attached, trigger synchronization is OFF and calculation is OFF, the trigger
interval for head A is displayed.

When the sampling/forwarding time is long

Measurement time |

| Trigger interval | |
—

. . ON M1 @} ® !
Trigger input - 1 M 1 1
Nl Nl : I

ON
READY output OFF

__ 1
ON
BUSY output OFF
Sampling/transfer processing X (1) X @ X @) X @) )
—

sewi) asuodsey pue uey) Buiwil

Measurement/output processing } } (1) } @ ) -
Measured value X X X (1) X @
Strobe output OOFE ! ! M I

* Measurement time is the time from trigger input until sampling/forwarding processing and measurement/output
processing are completed.

« When the sampling/forwarding processing time is longer than the measurement/output processing time, the
sampling/forwarding time will be the same as the trigger interval.

ArtisarGéetiiiotbgy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Www.artﬁ‘;antgr.com



Measurement Response Time

When measurement/output processing time is long

Measurement time

.
Trigger interval

(1)1 (@), €]
Trigger input oOF': 1 M 1

READY output oy N N

ON
BUSY output OFF

Sampling/transfer processing M ) @ ) L©® )

Measurement/output processing X X (0] k @ X e

Measured value X X X 1) @

Strobe output OOFE 1 1 M

* Measurement time is the time from trigger input until sampling/forwarding processing and measurement/output
processing are completed.

» When the measurement/output processing time is longer than the sampling/forwarding processing time, the
measurement/output processing time will be the same as the trigger interval.

When outputting an analog profile

Measurement time

Trigger interval |

R :
Trigger input OOFE mh wﬂ (3>ﬂ v
READY output ot __ || I N 1
BUSY output
Sampling/transfer processing {1} {@} @ )
Measurement/output processing ) @ ®
Measured value X X 1) X @) @
Strobe output N 7] 1 1 ﬁ 1

OFF

Analog profile output

Measurement time is the time from trigger input until sampling/forwarding processing and measurement/output
processing or analog profile output are completed.

When the output period is 20 ps and is shorter than the analogue profile output time, the trigger interval will lengthen
until the analogue profile output has finished. There is no filtering.

When the output period is set to longer than 20 ps and the trigger interval is shorter than the analog profile output
time, the analog profile output is filtered.
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Measurement Response Time

When the internal buffer is empty

Trigger input ON

OFF

READY output "

OFF

ON
BUSY output OFF

Sampling/transfer processing X X®

Measurement/output processing ) X @ X &)

Measured value ©) X @) X 3)

Strobe output N 1 1 1

OFF

< Atrigger input is possible at the sampling/forwarding processing time when the internal buffer on the device is empty.
< Atrigger input at an interval shorter than that displayed on the measurement screen is possible.

« The next trigger can be input when the READY output terminal turns ON.

« After measurement/output processing has completed, the measurement results will be output in order.

sewi) asuodsey pue uey) Buiwil
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Measurement Response Time

Averaging Response Time

The averaging settings may lengthen the measurement response time.
Continuous trigger: (Averaging count + average count - 2) x trigger interval

External trigger: (Averaging count + average count - 2) x trigger input count
The delay in measurement response times caused by averaging settings is not reflected in "Measure time".
The reset input resets the OUT measurement value. The profile averaging is not reset.
[ "Averaging’ (Page 5-43)
[ "Average* (Page 5-101)

When profile averaging is set to 1 and average is set to 1

. ON
Trigger OFF B | N | | |

Internal profile

Measured value
ON

SN I I I I I I I N A
Strobe output OFF

» The measurement results from the trigger input are output as is.

When profile averaging is set to 4 and average is set to 1

. ON

Tigger oo M ML ML ML ML ML M M M ML M T T
Internal profile (O~ 1)) )—o—{)—(12—(3)
Internal profile
after averaging O~
Measured value : :

ON
S N I I S S N N S
Strobe output OFF

» A profile of one averaged waveform is output as measurement results for each trigger input, starting with the fourth.
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Measurement Response Time

When profile averaging is set to 1 and average is set to 4

Tigger o LN N NN N N
Internal profile O Do)

Internal measured value
before averaging

Measured value

ON
Strobe output e — J L L L L T JLJL JL JL JL JL JL

« A profile is measured for each trigger input, with the results being averaged 4 times and then output.

When profile averaging is set to 4 and average is set to 4

Tigger & MM NN N M0 N 1 1 1 1 1
Internal profile (O o123
Internal profile after averaging (34 (5 (6 )7 8o )0

Internal measured value
before averaging

Measured value

ON
Strobe output OFF

« A profile is measured for each trigger input starting with the fourth, with the results being averaged 4 times and then
output.

sewi) asuodsey pue uey) Buiwil
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Measurement Response Time

Multiple Heads Response Time

The head delay setting controls the difference in position between the head A profile and the head B
profile used in a measurement.
[J *Head Delay Count" (Page 5-41)

2
Trigger N 1 1

OFF

3 8
Head A internal profile

Head B internal profile {(B4 ) (86 )
Measured value = —————— X A¢andB1 X AsandB2 X A6andB3 Y A7andB4 X

Evaluation/binary output

X X X X
ON
N I N N I O
Strobe output OFF

The above is the timing chart for a head delay of 3.

The distance between the 4th profile from head A, called "A4", and the first profile from head B, called "B1", is calculated.
When the delayed profiles number the same as the head delay setting (the display shows "------ "), the device is in the
evaluation standby state.

The delay in measurement response times caused by head delay settings is not reflected in "Measure time".

RESET input resets the OUT measurement value. RESET input does not reset head delay measurements.

Power ON Reset Time

This is the period of time it takes for the unit to be able to activate the measurement trigger after the power

turns on.

[T Refer to "When the power is turned on" in "Status Table" (Page 11-8) for more information on the screen display and the
conditions of input and output during the power ON reset.

No. of the connected heads Cable extension mode Power ON reset time
OFF Approx. 15's
1 head
ON Approx. 17 s
OFF Approx. 22 s
2 heads
ON Approx. 26 s

[T "Setting cable extension mode" (Page 6-4)
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RS-232C Interface

RS-232C Interface

Sending & Receiving Commands Response Time

The delay for response commands to each command received is as follows.

: |
Incoming command

—l

‘ ‘
| |

Response command {Response
1 1

The time, t, is as follows.

Command t [ms]
Qo 800
Switching modes RO 800
R1 300
DC 30
P 20
V, W, PW (Save ON) 500
PW (Save OFF) 300 -
Measurement control PC 5000 5
3
SS By file size o
>
Storage control 30 %
v, W (Save OFF) g
Other 8 =
2
SW,FB 120 °
o
SW, EN 300 ?
Changing settings o]
S (While tuning) 1500 5‘
Other 5 .
Program check 8

* The response speed slows during communication with the setup support software "LJ-Navigator".

Refer to the following pages for more information on command details.
[J "Mode Change Commands" (Page 9-9)

I:ﬂ "Overview of Measurement Control Commands" (Page 9-10)

Dj "Overview of Setting Content Change Commands" (Page 9-16)
I:ﬂ "Check Parameter Commands" (Page 9-30)
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RS-232C Interface

Automatic Output Response Time

The auto-transmission function outputs a measurement value command synchronized with the fixing of the
measurement value by the external trigger (trigger input / timing input).

The auto-transmission OUT number is set via "Auto-send".

Auto-transmission timing is set via "Data out timing".

Dj 'Automatic Transmission" (Page 5-120)

[J 'Data Output Timing" (Page 5-121)

[ "Outputting Measurement Values in External Synchronization* (Page 9-32)

The timing chart for the "Data out timing" setting is as follows.

When updating a profile

TRG input o

RS-232C data output

\
{Neasfed valug
I

» t = Measurement time (T6) + 1 ms x OUT count + 11 ms

T6 is the measurement interval displayed on the measurement screen.

The measurement results are output at the timing at which the profile is updated by the trigger.

When the trigger mode is set to continuous trigger, the profile is updated continuously and output continuously at the
timing at which the measurement results are fixed. Measurement results updated during output are filtered.

When the trigger mode is set to external trigger, the profile is updated at the trigger input and the measurement
results are fixed with the timing and output. Measurement results that are updated before output has finished are not
output.

When using TIMING1/TIMING2

) ON
TIMING input OFF

RS-232C data output

* t=1msxOUT count + 11 ms

» The measurement value fixed by the timing input is output.

* When the measurement mode is set to normal, the measurement value of when the timing input turns on is outputted.

» When the measurement mode is peak, bottom, peak-to-peak, average or sample hold, turning the timing input on
outputs the fixed measurement value.
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Specifications

Specifications

Controller

Model LJ-G5001 LJ-G5001P
Head compatibility Available

Connectable number of heads Two heads max.

Minimum display unit ~ |0.1 pm’', 0.001 mm?, 0.01°

Display > 5
Max. display range +99999.9mm, +999999mm*<, +99999.9
Laser remote interlock input | Non-voltage input
Trigger input Head A non-voltage input Head A voltage input
Input Timing 1 input
terminal block
Auto-zero 1 input Non-voltage input Voltage input
Reset input
Analog voltage output +10 V x 2 outputs, output impedance 100 Q
Total evaluation output | NPN open-collector output PNP open-collector output
Output Error output NPN open-collector output (N.C.) PNP open-collector output (N.C.)
terminal block [ Processing output NPN open-collector output PNP open-collector output
Enable output for trigger input
NPN open-collector output for head A PNP open-collector output for head A
Correction error output
Timing 2 input .
Non-voltage input Voltage input
Auto-zero 2 input
Trigger input Head B non-voltage input Head B voltage input
Program switching input Non-voltage input x 4 inputs Voltage input x 4 inputs
Memory card saving input Non-voltage input Voltage input
£ . Laser OFF input Non-voltage input for head A/head B Voltage input for head A/head B
Xpansion
co?nector 3-step evaluation output: OUT1 to OUT8 3-step evaluation output: OUT1 to OUT8
. . Total evaluation output Total evaluation output
Szlalt?'téon/blnary Binary output: OUT1 to OUT8 Binary output: OUT1 to OUT8
P Measurement data output (21 bits) Measurement data output (21 bits)
NPN open-collector output PNP open-collector output
Strobe output NPN open-collector output PNP open-collector output
Enable output for trigger input
NPN open-collector output for head B PNP open-collector output for head B
Correction error output
Analog RGB monitor output SVGA (800 x 600 pixels)
RS-232C interface Measurement data output and control I/O (Selectable up to baud rate 115200 bits/s)
USB interface USB 2.0 HI-SPEED compatible (USB 1.1 Full-SPEED compatible)
Ethernet interface 100BASE-TX/10BASE-T
Memory card Compatible with GR-M256 (256 MB), NR-M1G (1 GB) (FAT32)

Calculation between heads, profile adjustment, filters, smoothing, averaging, position correction, OUT name change,
measurement mode selection (height, position, step, width, center position, cross-section, intersection, angle, profile comparison,
profile tracking), scaling, average measurement, measurement, measurement alarm setting, tolerance setting, auto-zero, storage
(data, profile), save to memory card, program memory, change trigger mode, interference protection, variable measurement range,
calibration setting, laser intensity adjustment, sampling period setting, mask, profile alarm setting, tile correction, height correction,
language switching, setup support software connection, trigger intervalimeasurement time display, etc.

Main functions

Rating Power voltage 24 VDC £10%, ripple (P-P): 10% max.
Max. current consumption | When connecting one measurement head: 800 mA max. When connecting two measurement heads: 1 A max.
Environmental | Ambient temperature 0to +50°C
resistance Relative humidity 35 to 85% RH (No condensation)
Weight Approx. 1050 g

*1 When the LJ-GO15 or LJ-GO15K is connected. When another measurement head is connected, the minimum display unit is 1 pm.

*2 Evaluation results and binary measurement data are output with time-sharing output.

« The rating of the NPN open collector output is 50 mA (30 V or lower) max. and residual voltage is 1 V max.

The rating of the PNP open collector output is 50 mA (30 V or lower) max. and residual voltage is 1 V max.

The rating of the non-voltage input is ON voltage 1V or lower and OFF current 0.6 mA or lower. (Trigger input terminal is ON voltage 1V or lower and OFF
current 1.0 mA or lower.)

The rating of the voltage input is maximum rating 26.4 V, ON voltage 10.8 V or lower, and OFF current 0.6 mA or lower. (Trigger input terminal is maximum rating 26.4
V, ON voltage 10.8 V or lower and OFF current 1.0 mA or lower.)
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Specifications

Measurement Head

Model LJ-GO15 ‘LJ-GO1 5K |LJ-G030 LJ-G080 LJ-G200
Reference distance 15 mm 30 mm 80 mm 200 mm
Z-axis (height) +2.6 mm ‘:2 3 mm +10 mm +23 mm +48 mm
Near side 6.5 mm 20 mm 25 mm 51 mm
Measurement
range X-axis (width) ggeafc"ge 7.0 mm 22 mm 32 mm 62 mm
Far side 7.5mm 25 mm 39 mm 73 mm

Red semiconductor laser

Wavelength 655 nm (visible light)
Light source Class 2 Laser Product (IEC60825-1),

Laserclass | jass II Laser Product (FDA (CDRH) Part 1040.10)
Output 0.95 mW
Spot shape (reference distance) Approx. 32um x 12 mm Approx. Approx. Approx.
! 40 pm x 25 mm |80 pm x 46 mm | 180 pm x 70 mm
Z-axis (height)*2|0.2 pm 1um 1um 2pum
Repeatability*1
X-axis (width)*3 |2.5 pm 5pum 10 um 20 pm
Linearity Z-axis (height)*2| £0.1% of F.S.
Sampling cycle (trigger interval)*4 3.8ms
Temperature characteristics 0.02% of F.S./°C »
el
Enclosure IP67 (IEC60529) 8.
rating =
Ambient light*5 | Incandescent lamp/Fluorescent lamp: 5000 Ix max. %
=3
i 2]
Environmental resistance Ambient 0to +50°C
temperature
Relative .
humidity 35 to 85% RH (No condensation)
Vibration 10 to 55 Hz, 1.5 mm double amplitude in the X, Y, and Z directions, 2 hours respectively
Material Aluminum
Weight Approx. 260 g Approx. 290 g | Approx. 350 g |Approx. 480 g

*1 The value when averaging 64 measurements at the reference distance.

*2 The measurement target is the KEYENCE standard target. The value when the average full width is measured in height mode.
*3 The measurement target is a $10 pin gauge. The value when measuring edge in position mode with smoothing set to 16 times.
*4 When using the initial settings and the minimum measurement range with smoothing set to 1 time.

*5 The ambient light through the receiver on the sensor head when measuring white paper.

Head-to-Controller Cable

Model LJ-GC2 LJ-GC5 LJ-GC10 LJ-GC20 LJ-GC30
Cable length 2m 5m 10m 20m 30m
Weight Approx. 200 g |Approx. 400 g |Approx. 750 g | Approx. 1400 g |Approx. 2000 g
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Dimensions

Dimensions

M Controller

LJ-G5001/LJ-G5001P

Unit: mm

82,

kN
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(65) 17
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s = |
e =
R
B==EE=@
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H Remote control console

Unit: mm

—17.1

55

920

112,

Cable length 3m

- 611
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Dimensions

M Sensor head

LJ-GO15LJ-015K o1 unt:

500
7
826
9.9
” 68- == |+19.3++20.3+
2044 |22
Installation™\ 95!
hole -
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48 82.8
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208
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[~19.5+ 8,
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26 2 s

LJ-G030 o —
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hole

07,
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Z-axis measurement range

X-axis measurement range

Unit: mm

LJ-G080

42y 2-044 23—
installation
9
07}
\ =
10
70 62
M
t
24 - 4 ol

25,
{25,
[ L

32 |

0

Z-axis measurement range

X-axis measurement range
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Dimensions

LJ-G200
. 014 Unit: mm
o
55
Nun o
138 42
kﬁ% ll:;;lt‘glgﬁon 145
o T /J
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. &
19 REIN
25°
200 200
1T

L

48 48

| ™ |

73 Z-axis measurement range
X-axis measurement range
H Head-to-controller cable
LJ-GC2/LJ-GC5/LJ-GC10/LJ-GC20/LJ-GC30 nite

47
Cable length (2m, 5m, 10m, 20m, 30m)
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Dimensions

Il LCD monitor

CA-MP81
o412 | Unit: mm
(Mounting bracket dimension) Panel thickness
230 | f*—1.0 to 4.0mm
je——151 ——| ‘ H Mounting bracket
‘ Mounting screw
¥ I R
191.2 129.8 ‘
(Mounting (Effective
bracket display | - - B 06 -
dimension) area) ‘ |
J ' e i —
] . I
| 156 6—=ip——1~—34

—

72.4
(Effective display area)

Panel cutout dimensions

‘47 255 4»‘

B A N N N N —

| 205

1695 {—— — —— —

suoneoyoads

;
L—me.s “ —»‘

Monitor mounting stage (OP-42278)

Hmo;—‘ [ 109.2 |

I 1
“‘f - 66.5 T
. 111
N L b
— 130 —»
210
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Status Table

Status Table

Display Input
Evaluation P
" . - rogram | Storage
Status Screen Profil Tri Timing/ | Auto Ng d lg
update value Tt | EachOUT | Total M99er| peset | zero No. ala
evaluation | evaluation switching | - save
Normal Measured Evaluation Yes
measurement value value Result
Positive value range over +FFFFFF HI
Measurement | Negalivevalue range over | Upgate | FFFFFF | pigpiay | LO Total
screen Evaluation standby | 2eCording to 7 ! o 4 Yes'™® Yes Yes Yes
(During Y measurement result No
measurement) Alarm result
Measured FFFFFF LO
value |
Alarm?
HOLD HOLD HOLD Yes
Position correction error 3 Same as the measurement alarm No
Display setting menu Display setting menu display Same as the measurement screen (during
Program No. switching screen Program No.. Selection window display measurement)
Saving the memory card”'? Stop Message window display *Saving"
. Message window display
Reading storage data *Reading storage data’
Profile storage screen Display the Profile storage screen display
Setting screen (During setting) | Stings screen Setting screen display
RS-232C Message window display
communication mode 'During RS-232C communication” No No No No No
Communic USB communication Message window display
ation mode P e
S mode During USB communication
creen
Ethernet Stop Message window display
communication mode "During LAN communication”
Error message display
When an error occurs ED "Error Messages' (Page Appendix-4)
When the power is turned on (Power ON reset) Startup screen

*1 In the following cases, the evaluation standby status is displayed until the first measurement value is fixed.
« When the power is turned on/when a setting is changed/when a program No. is changed/when RESET is inputted/when Auto-zero is inputted
« When the multiple triggers is OFF and the measurement mode is normal, the measurement value is fixed after the operations for averaging and the
measurement times for averaging are complete.
«+ When the multiple triggers is OFF and the measurement mode is other than normal, the measurement value is fixed with the timing control after the
operations for averaging and the measurement times for averaging are complete.
« When the multiple triggers is ON, the measurement value is fixed with the trigger input.
» When the profile delays by the number of times the delay between heads is set
*2 The measurement result becomes the measurement value alarm in the following cases:
« When there is no profile in the measurement area
+ When Edge/width does not exceed the edge level
« When the reference line or the profile in the cross-section is not closed
* When the correlation value is 50% or less in profile tracking 1/2
» When the intersection cannot be calculated (parallel lines, etc.)
*3 The position correction error occurs when the position correction fails with the position correction set to ON
Dj "Position Adjustment’ (Page 5-50)
*4 This is not displayed during the averaging process.
II] "Averaging" (Page 5-43)
I:D "Averaging Response Time" (Page 10-24)
*5 The total evaluation result is based on the evaluation result of the OUT No. of which measurement more is set other than *No measurement".
OK: When the OUT Nos. other than the evaluation standby state are all GO
NG: When the OUT Nos. other than the evaluation standby state are not all GO
No display: When all the OUT Nos. are in the evaluation standby state
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Status Table

Output Communication
Evaluation/binary® Analog voltage™” )
Total Read . | Error
1 ouT ovaluation | Measurement |  Profile | pugy | Invalid (o) RS232C USB |Ethemet
Evaluation | Binary Strobe Y .G
No. output value output output
oltage conesponding o he
Evaluation | Measurement measurementvalleselected
result result tobe output £108V uhen
e valug exceeds £105V
Voltage
HI- | OxOFFFFF | OUT .~ |Turnson +10.8V | corresponding
o numbel (s)untsrlwlrtgr:\';m when the to the profile acuctg:gin Measur_ement
L during V! total selected to be 9 M value display/
. with . tothe OFF leasurement fil f
All OFF time- time-sharin evaluation output.+10.8V measure- control profile waveform
sharing outout 9 result is when the ent command dlsplay/slorage
HiandLO |0x100000 |output P GO® -10.8V | value exceeds i operation
turns on at 105V (LJ-Navigator)
the same
time
HOLD HOLD
Same as the measurement alarm ON
ON' | same as the measurement
Same as the measurement screen (during measurement) 10
screen (during measurement)
Same as the measurement
HOLD screen (during,
measurement) !
Error
Setting change/ | Error %’
. confirmation 2
HOLD HOLD® HOLD command Error %.,
o
Sending and 5
fecening g
OFF seftings
Error Sending/
receiving
Error | settings
Error
All OFF OFF -10.8V OFF OFF
No No No

*6 The evaluation/binary output outputs the measurement results in a time-sharing manner.

"Evaluation/Binary Output" (Page 10-15)
*7 When OUT No. or profile that has not been measured is selected for output, -10.8 V is output

ED “"Analog Output' (Page 5-114)
*8 The profile being output when the status has changed will be output to the last.
*9 The trigger input becomes valid when external trigger is selected for the trigger mode.

m “Trigger Mode" (Page 5-12)
*10 The screen returns to the measurement screen after the communication mode screen.
*11 Processing takes place after the data has been saved or loaded
*12 Saving the storage data or measurement screen.

ON/OFF indicates the ON/OFF status of the NPN or PNP open-collector output

OK/NG indicates the validity/invalidity of input.

HOLD represents the state in which the normal value immediately before is being held.

USB/Ethernet indicates the communication using the Setup support software "LJ-Navigator".

The setting screen (during setting) indicates the setting screen (during setting) performed with the remote control console

The communication mode indicates the status where setting is performed via RS-232C, USB communication, or Ethernet communication. RS-232C, USB and
Ethernet cannot be used at the same time.

Moving to the communication mode and returning to the measurement screen through the USB or Ethernet communication are performed automatically on the
Setup support software "LJ-Navigator".

Using RS-232C, USB or Ethernet in the measurement screen (during measurement) lowers the response speed.
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Memory Structure

Memory Structure

— Controller
— SDRAM ——— — FLASH memory ———  — Memory card
Program (measurement conditions) P
Measurement program X 16 types rogram ditions)®
(measurement conditions) - (measurement conditions)
- Head setting m . :

. . . ! - Environmental settin
Program + condit - Profile setting 9
(measuremen. conditions) ~g=mmmpp- | - Master registration - Data storage

* Auto-zero setting value - Position correction

- OUT setting * Profile storage
 Program No. - Common setting

- Measurement cursor information * Auto-zero setting value*!

Storage data |
 Data storage - Environmental setting
or

- Startup screen

- Profile storage
- Head connection state

- Program No.*2

» SDRAM is volatile memory. The stored data is erased when the power to the controller is turned off.

» The FLASH memory is non-volatile memory. The stored data is maintained even after the power to the
controller is turned off.

+ Turning on the power to the controller transfers the measurement conditions stored in the FLASH
memory to the SDRAM, and the measurement is executed.

» The auto-zero setting is saved in the FLASH memory only when the save function is set to ON. (*1)

» The program Nos. are saved in the FLASH memory only when the save function is set to ON and the
method for switching program Nos. is set to "Console". (*2)

= When moving from the setting screen to the measurement screen using the remote control console, the settings including
the auto-zero setting and program Nos. are saved in the FLASH memory regardless of the save function setting.

* When saving a program (measurement condition) to a memory card, all 16 programs (measurement
conditions) are saved as a single file. (*3)

[ "Auto-zero" (Page 3-15)

[ "switching Program Nos." (Page 3-17)

[ "Setting the program-switching method" (Page 6-5)

[ "Settings save operations for flash memory (Save)' (Page 6-5)

Dj "Saving to / Reading from a Memory Card" (Page 7-1)

» The FLASH memory has an expected lifetime of 100,000 writes. If the auto-zero or program No. switching functions
are changed over the communication link regularly, use the save off function to preserve the FLASH memory and use
the mode change command (R1) command to measure and send results without saving settings.

[J *Mode Change Commands" (Page 9-9)

» Do not turn off the power while writing to the FLASH memory or memory card. Part or all of the data may be lost, or
system errors may be generated due to data errors.
Dj 'System error messages' (Page Appendix-4)
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Characteristics

Characteristics

Spot Diameter

LJ-G015/LJ-G015K

LJ-G030

@
LJ-G080 §
LJ-G200
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Characteristics

Mutual Interference

No interference occurs if the laser light from another sensor is out of the shaded area in the figure (when
measuring white paper).

LJ-G015/LJ-GO15K Unit: mm

¥ '
1;3 122 7 %ﬁ”” JB 22 T
: 5
P ~

LJ-G030 Unit: mm

‘ 1 [T —+19s
19 | \
\1-— 123.2
e
Ll
—293—
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Characteristics

LJ-G080 i
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55 55
30 80
108 105

f

25
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LJ-G200 Unit: mm .
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Characteristics

MEMO
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List of Optional Products

........................... Appendix-2
Error Messages .......cccoovvviiiiiiiiicii Appendix-4
Troubleshooting.. .... Appendix-9
Index

....................................................... Appendix-13
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List of Optional Products

List of Optional Products

Name Model Figure Description
8.4-inch color LCD monitor ~ CA-MP81

High-intensity, high resolution monitor. Used

to display and operate the LJ-G Series.

* The monitor cable (OP-66842) is required
for connecting the controller.

Monitor cable OP-66842 Cable (3 m) that connects the LJ-G Series
and CA-MP81.
CA-MP81 mount OP-42278 Mount used when not using panel mounting

with CA-MP81.

Expansion connector cable  OP-51657 Cabile for the expansion connector (3 m).

RS-232C cable OP-96368 Communication cable for RS-232C (2.5 m).
Conversion adaptor for OP-26401 Conversion adaptor for the D-sub 9-pin
RS-232C connector.

Use in the combination with OP-96368.
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List of Optional Products

Name Model Description
Conversion adaptor for OP-96369 Conversion adaptor for the D-sub 25-pin
RS-232C connector.
Use in the combination with OP-96368.
USB cable OP-66844 USB connection cable
(2m)
Memory card GR-M256 256 MB memory card
NR-M1G 1 GB memory card
C-At PCMCIA adapter

Memory card adapter

xipuaddy
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Error Messages

Error Messages

System error messages

System error messages appear when an error occurs that stops measurement.

Display contents Cause Remedy

Head is not connected. Check Displayed when there are Turn off the power and check the cable connecting the
the head connection and restart not any heads connected. head and controller. After checking the cable, turn the
the power. power on again.

If the error message appears again, contact your nearest
KEYENCE office.
[ "Connecting" (Page 1-14)

The models for Head Aand Head  Displayed when the two When two heads are connected, use the same model.

B are different. Check the model connected heads are

of the head and restart the power.  different models.

* Head A internal error (****) Displayed when Head A or Turn off the power and check the cable connecting the
* Head B internal error (****) Head B is not recognized head and controller. After checking the cable, turn the
correctly. power on again.
If the error message appears again, contact your nearest
KEYENCE office.
Controller device error.(****) Displayed when there is a Contact your nearest KEYENCE office.

controller internal error.

Parameter error (****) Displayed when there is a ¢ |If the error disappears after restarting the power:
data error in the parameters Continue using the LJ-G Series as normal.
saved in FLASH memory. o |f the error appears again after restarting the power:
This may indicate that there is Perform full initialization.
adata error due to the power [T "Returning the LJ-G Series to the Factory Default
being turned off while writing, Settings" (Page 2-9)
a data error due to noise, or * |f the error disappears after full initialization:
damage due to exceeding the Continue using the LJ-G Series as normal.
number of times for writing. Reconfigure the settings or load a backup file. (A

backup file must be saved into a memory card or
LJ-Navigator beforehand.)

If the error appears again after full initialization:
There is a malfunction in the memory. Contact your

nearest KEYENCE office.
@7 "Memory Structure’ (Page 11-10)
CODE **** * May be displayed when  When using the 30 m cable for the cable connecting
the cable extension mode the head and controller, set the cable extension mode
setting is not correct. to ON.

e Displayed when there isa [ "Setting cable extension mode" (Page 6-4)
head or controller internal  Contact your nearest KEYENCE office.
error.

Kk

. represents the specific error number.
« |f other errors are displayed, contact your nearest KEYENCE office.
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Error Messages

Setting initialization messages

Setting initialization messages appear when part or all of the settings need to be initialized.

Display contents

Cause

Remedy

The head connection is
different from the previous
head connection. Initialize
all settings. OK?

Displayed when the type of head connection
changes in one of the following manners from
the previous head connection:

When one head is connected and the head
connector changes from Head A to Head B
or from Head B to Head A.

When the number of connected heads
changes.

When the model of the connected head

changes.

Perform full initialization to use the new head
connection. Select "Yes" and press the
[ENTER] key.

To not perform full initialization, turn off the
power and return the connection to the
previous state before turning the power on
again.

[ *Connecting® (Page 1-14)

Initialize all settings. OK?

Displayed when performing full initialization.

To perform full initialization, select "Yes" and
press the [ENTER] key.

To not perform full initialization, select "No"
and press the [ENTER] key.

When changing the
calculation settings, the
parameters beyond
master registration are
initialized.

When changing the
measurement mode, the
following settings are
initialized.

* Minimum display unit,
scaling, tolerance settings,
offset, auto-zero

When changing the
minimum display unit
setting, the following
settings are initialized.

* Scaling, tolerance
settings, offset, auto-zero

Displayed when changing the settings for
calculation in the profile settings.

Displayed when changing the measurement
mode for OUT settings.

Displayed when changing the minimum display
unit for OUT settings.

To perform initialization, select "Yes" and

press the [ENTER] key.

To not perform initialization, select "No" and

press the [ENTER] key. The calculation

settings are canceled.

[ "Calculations" (Page 5-35)

To perform initialization, select "Yes" and

press the [ENTER] key.

To not perform initialization, select "No" and

press the [ENTER] key. The measurement

mode settings are canceled.

Dj "Measurement Mode (Setting
measurement conditions)" (Page 5-67)

To perform initialization, select "Yes" and

press the [ENTER] key.

To not perform initialization, select "No" and

press the [ENTER] key. The minimum

display unit settings are canceled.

@7 "Minimum Display Unit* (Page 5-106)
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Error Messages

Parameter error messages

Parameter error messages appear when a parameter is not set within the range or when settings have

failed.
Setting item Display contents Cause Remedy
Head MFL Calibration failed. Reset the value to meet the calibration
settings requirements.
) [ "When calibration fails" (Page 5-
23)
Tilt The correction is set Displayed when the Adjust the head mounting angle within
correction  outside of the setting correction exceeds the tilt +10° and recalculate the tilt correction.
range. correction range (£10°). [ "Tilt Correction” (Page 5-30)
Height The value exceeds the  Displayed when the Adjust the height correction setting to a
correction  span range. correction exceeds the span of 10x or less and recalculate the

height correction range
(span of 10x or less).

height correction. [J] *Height
Correction" (Page 5-32)

Master registration

Master registration
failed.

A profile cannot be found
for master registration.

Press the [TRG] key to measure the
profile, then press the Register button
to register the master.

[0 "Master Registration" (Page 5-48)

Position correction

This setting cannot be
configured because a
master profile is not
registered. Set a
master profile in
"Master registration".

Position correction can only
be performed after master
registration.

Set a master profile in "Master
registration".

[ "Master Registration" (Page 5-48)

ouT Measurement ~ Set the profile area In the measurement area Reset the profile area so that it is
settings mode smaller than the search  settings, the profile area is smaller than the search area.
area. set larger than the search [T "Profile measurement area’ (Page 5-
area. 79)
[ "search area" (Page 5-81)

Scaling The same values The scaling values do not Reset the value to meet the input
cannot be set for the meet the input conditions. conditions.
input values. [ "If the input conditions are not met"
Set the span smaller (Page 5-108)
than 10.

Tolerance  Set the tolerance so The tolerance values donot  Reset the tolerance so that the lower
that the lower limit meet the input conditions. limit value is equal to or smaller than
value is equal to or the upper limit value.
smaller than the upper [ "Tolerance' (Page 5-109)
limit value.

Common Analog The same values The analog output does not  Reset the value to meet the input
settings output cannot be set for the meet the input conditions. conditions.

measurement values.

Set the span smaller
than 10.

[ "If the input conditions are not met*
(Page 5-117)

A{ti%weﬁd%ology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | WvanMelitisetntg.com



Error Messages

Setting item Display contents Cause Remedy
Memory Overall All error messages A KEYENCE memory card To prevent operation errors, use a
card (sold separately) is not in KEYENCE memory card (sold
use. separately).
A memory card is not Displayed when attempting Check that a memory card is correctly
inserted. to operate the memory card inserted and the memory card LED is
while the memory card LED lit. If a memory card is inserted but the
is unlit. memory card LED is still unlit, remove
the memory card and insert it again.
[ "Inserting or Removing a Memory
Card" (Page 7-3)
Save Enter the file name. Displayed when the entered ~ Correctly enter a file name.

Failed to save file.

file name is not correct.
There is insufficient space
in the memory card.

The memory card has been
damaged.

ED "File name" (Page 7-4)

Delete unnecessary files to free space,
or use a new memory card.

Format the memory card. If formatting
does not fix the problem, use a new
memory card.

The memory card was
removed while saving or
immediately before
confirming the save

process.

Remove the memory card correctly.

There is no stored data.

Displayed when there are
no pieces of data stored in
data storage or profile
storage when attempting to
save storage data.

When saving data stored in data
storage or profile storage to the
memory card, store at least one piece
of data.

[ "Storage" (Page 3-19)

Continued on the next page.

xipuaddy
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Error Messages

Setting item Display contents Cause Remedy
Memory Load Failed to load the file. The file has been damaged. A damaged file cannot be read. (Making
card a backup file is recommended.)
The memory card has been  Format the memory card. If formatting
damaged. does not fix the problem, use a new
memory card.
The memory card was Remove the memory card correctly.
removed while loading a file [ "Inserting or Removing a Memory
or immediately before Card" (Page 7-3)
confirming the load
process.
The data does not The type of head connection  Set the data so that the type of head
agree with the model of  or the model of the head connection or the model of the head
the connected head or  saved within the loaded saved within the loaded program
the type of head program setting file is not the  setting file is the same as the head
connection. same as the actual state of connected to the controller.
the head connected to the [0 "Connecting’ (Page 1-14)
controller.
Format is not the same.  The format in the file is not Use files that were saved correctly in
correct. the controller.
The storage settings When loading profile Set the profile storage settings when
are different. storage files, the common loading profile storage data.
settings for storage are not ] "storage" (Page 5-118)
set in profile storage.
Delete Failed to delete file. The memory card was Remove the memory card correctly.
removed while deleting the
file or immediately before
confirming the deletion.
Format Failed to format. The memory card was Remove the memory card correctly.
removed while formatting or
immediately before
confirming the formatting.
The memory card has been  Use a new memory card.
damaged.
Profile There is no saved There are not any profiles Save at least one profile in profile

storage screen profile data.

saved in profile storage.

storage before displaying the profile
storage screen.
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Troubleshooting

Troubleshooting

Problem Checkpoints Remedy Reference
page
Nothing is Is the power cable properly connectedto ~ Connect the power cable properly. 1-16
displayed on  the monitor and controller?
the monitor Is the monitor cable properly connecting Properly connect the monitor cable. 1-16
display. the controller and the monitor?
Error Address the problems according to the
. . ) Appendix
message is - respective messages displayed on the screen. "
displayed.
The remote Is the remote control console properly Connect the remote control console properly. 1-16
control connected?
consoledoes  |s keylock turned on? Turn off the keylock. 318
not function.
The laser Is the cable properly connected between Properly connect the cable between the head 1-15
does notturn  the head and controller? and controller.
on. Is the power cable properly connected? Properly connect the power cable. 1-16
Is the input for the laser remote interlock Properly connect the input.
input and/or the laser off input properly 7
connected?
Are the trigger settings set properly? Trigger input is required when using an external 512
trigger.
The profile Is the measurement target placed within Place the measurement target within the 1-7
(profile the measurement range? measurement range. 1-9
waveform)is  Does the laser turn on? See "The laser does not turn on" under Appendix
not Troubleshooting. -9
displayed. Is the profile display screen set? Set the profile display screen on the s
measurement screen (during measurement).
Are the trigger settings set properly? Trigger input is required when using an external 512

trigger.
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Troubleshooting

Problem Checkpoints Remedy Reference
page
The profile Is the measurement target placed within Place the measurement target within the 1-7
(profile the measurement range? measurement range. 19
waveform) is Is the profile being affected by dead Change the position of the measurement target. 11
notdisplayed  space?
properly. Is the profile being affected by stray light? ~ Change the position of the measurement target. 1-11
Set the mask function. 5-26
Is the measurement range for head setting ~ Properly set the measurement range for head 519
properly set? setting.
Are the mask settings for the head setting  Properly set the mask settings for the head setting. 5.96
properly set?
Is MFL (calibration, laser intensity, Properly set MFL (calibration, laser intensity, 501
sampling period) set properly? sampling period).
Is the profile alarm set properly? Properly set the profile alarm. 5-28
Are filter, smoothing, and averaging set Properly set filter, smoothing, and averaging. 5.42
properly?
Do the devices have mutual interference?  Use the mutual interference prevention function 513
or the LASER OFF function.
Is there strong ambient light? Shield the ambient light. 5
Set a shorter sampling period. 5-26
Is the target covered in dirt, dust, water, or ~ Remove the dust, dirt, water, and oil. 5
oil?
Is the cover glass covered in dirt, dust, Remove the dust, dirt, water, and oil. 5
water, or oil?
Are there splashes of water or oil in the Remove the splashes through air purging or a 5
operating atmosphere? similar process.
Does the cover glass have flaw or crack?  Replacement of the cover glass is required.
Because this replacement requires KEYENCE 5
repair service, contact your nearest Sales
Office.
Does the unit have condensation? Install the unit in the proper operating 3
environment.
Does the measurement target or head Take appropriate countermeasures to prevent 5
vibrate? vibration.
The Are the trigger controls acting according Operate the trigger controls according to trigger 512
measurement  to trigger mode? mode.
value display s the timing control operating properly Operate the timing control according to the 5-103
remains in according to the measurement mode? measurement mode. 10-1
evaluation Is averaging set properly? Properly set averaging. 5-43
standby 10-24
status (the Is the number of times for averaging Properly set the number of times for averaging. 5-101
fjisplflyshows properly set? 10-24
______ ) Is the delay between heads properly set?  Properly set the delay between heads. 5-41
10-26

A{ti%weﬁémm)logy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | WvanMelitisetntg.com



Troubleshooting

Problem Checkpoints Remedy Reference
page
The Is the profile displayed properly? See "The profile (profile waveform) is not Appendix
measurement displayed properly." under Troubleshooting. -10
value display  |s the measurement mode properly set? Properly set the measurement mode. 5-67
shows the Is the position correction properly set? Properly set the position correction. If position
alarm state correction fails, the measurement value shows 5-50
(-FFFFFF). an alarm.
Displayed Is the profile displayed properly? See "The profile (profile waveform) is not Appendix
measurement displayed properly." under Troubleshooting. -10
values Is the position correction properly set? Properly set the position correction. 5-50
fluctuate. Is the number of times for averaging Properly set the number of times for averaging. 5101
properly set?
Is the measurement value alarm properly Properly set the measurement value alarm. 5102
set?
Displayed Is the profile displayed properly? See "The profile (profile waveform) is not Appendix
measurement displayed properly." under Troubleshooting. -10
values Is the measurement target tilted or Place the measurement target within the 1-7
deviate. displaced? measurement range. 1-9
Set the tilt correction and height correction. 5-30
5-32
Properly set the position correction. 5-50
Is the scaling properly set? Properly set the scaling. 5-107
Auto-zero Is the ZERO terminal properly connected?  Properly connect the ZERO terminal. 3-15 >
does not 5-113 3
operate Is the offset value properly set? Properly set the offset value. 5-105 %
correctly. x
Cannot Is program switching in the environment Properly set the program selection according to 65
change the settings properly set? the program switching method.
program No. Is keylock turned on? Set the keylock to OFF. 3-18
Is the setting screen (configuring settings) ~ Switch to the measurement screen (during o1
or the communication mode turned on? measurement).
Is the program name properly set in the When using the program No. switching function
memory card? in the memory card, use the correct program file 7-9
name.
Evaluation Is the unit properly wired? Check the output circuit and wiring, and 64
outputcannot connect properly.
be output Is the tolerance properly set? Properly set the tolerance. 5-109
properly. Is the binary output in the common Select the evaluation output for binary output in 114
settings properly set? the common settings.
Is the data output timing in the common Properly set the data output timing in the 5421
settings properly set? common settings.
Is the import timing properly set? Use strobe output to enable importing in a 10-16

proper timing.
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Troubleshooting

Problem Checkpoints Remedy Reference
page

Analog Is the unit properly wired? Check the wiring and connect properly. 8-3

outputcannot s the voltage greater than +10.8 V or Set the analog scaling properly according to the

be output lower than -10.8 V? measurement value. s

properly. Is an oscilloscope or a high-speed A/D The resolution may decrease if these devices
board used? are used. Change the analog scaling so that the -

effect should be minimized.

Binary output s the unit properly wired? Check the output circuit and wiring, and 64

cannot be connect properly.

output Is the logic properly set? Check the output settings. Negative logic is

properly. used in the output. &8
Is the input timing properly set? Use the strobe output to enable proper input 8-8

timing. 6-4

10-16

Is the binary output in the common Select the OUT number for binary output in the 5114
settings properly set? common settings.
Is the data output timing in the common Properly set the data output timing in the 5121
settings properly set? common settings.
Is the strobe time in environment settings Properly set the strobe time in environment 6.4
properly set? settings.

Cannot Is the communication cable properly Connect the communication cable properly. 93

communicate  connected?

via the Does the type of the communication cable  Check the type of communication cable used.

RS-232C. conform to the specifications? o3
Are the communication specifications Set the communication specifications of the 00
properly set? LJ-G Series the same as for the external device.

Is the appropriate communication Check whether the command and the delimiter 07
program used? is properly sent or received.
After recognizing the reply command from the 07
LJ-G Series, send the next command.
Is the LJ-G Series ready to receive Send commands when the LJ-G Series is in the 05
commands? correct state.
Are the communication settings properly Set the auto transmission properly. 5120
set according to the communication 94
method or external devices?

The memory Address the problems according to the

card cannot respective messages displayed on the screen. 1-3

be read or - 7-3

written Appendix-7

correctly.
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Index
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WARRANTIES AND DISCLAIMERS

(1) KEYENCE warrants the Products to be free of defects in materials and workmanship for a period of one
(1) year from the date of shipment. If any models or samples were shown to Buyer, such models or
samples were used merely to illustrate the general type and quality of the Products and not to represent
that the Products would necessarily conform to said models or samples. Any Products found to be
defective must be shipped to KEYENCE with all shipping costs paid by Buyer or offered to KEYENCE for
inspection and examination. Upon examination by KEYENCE, KEYENCE, at its sole option, will refund
the purchase price of, or repair or replace at no charge any Products found to be defective. This warranty
does not apply to any defects resulting from any action of Buyer, including but not limited to improper
installation, improper interfacing, improper repair, unauthorized modification, misapplication and
mishandling, such as exposure to excessive current, heat, coldness, moisture, vibration or outdoors air.
Components which wear are not warranted.

(2) KEYENCE is pleased to offer suggestions on the use of its various Products. They are only suggestions,
and it is Buyer's responsibility to ascertain the fitness of the Products for Buyer’s intended use. KEYENCE
will not be responsible for any damages that may result from the use of the Products.

(3) The Products and any samples ("Products/Samples") supplied to Buyer are not to be used internally in
humans, for human transportation, as safety devices or fail-safe systems, unless their written
specifications state otherwise. Should any Products/Samples be used in such a manner or misused in
any way, KEYENCE assumes no responsibility, and additionally Buyer will indemnify KEYENCE and hold
KEYENCE harmless from any liability or damage whatsoever arising out of any misuse of the Products/
Samples.

(4) OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES ARE PROVIDED WITH NO OTHER
WARRANTIES WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY WARRANTIES,
INCLUDING, WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF PROPRIETARY RIGHTS, ARE
EXPRESSLY DISCLAIMED. IN NO EVENT SHALL KEYENCE AND ITS AFFILIATED ENTITIES BE
LIABLE TO ANY PERSON OR ENTITY FOR ANY DIRECT, INDIRECT, INCIDENTAL, PUNITIVE,
SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT LIMITATION, ANY DAMAGES
RESULTING FROM LOSS OF USE, BUSINESS INTERRUPTION, LOSS OF INFORMATION, LOSS
OR INACCURACY OF DATA, LOSS OF PROFITS, LOSS OF SAVINGS, THE COST OF
PROCUREMENT OF SUBSTITUTED GOODS, SERVICES OR TECHNOLOGIES, OR FOR ANY
MATTER ARISING OUT OF OR IN CONNECTION WITH THE USE OR INABILITY TO USE THE
PRODUCTS, EVEN IF KEYENCE OR ONE OF ITS AFFILIATED ENTITIES WAS ADVISED OF A
POSSIBLE THIRD PARTY’S CLAIM FOR DAMAGES OR ANY OTHER CLAIM AGAINST BUYER. In
some jurisdictions, some of the foregoing warranty disclaimers or damage limitations may not apply.

BUYER'S TRANSFER OBLIGATIONS:

If the Products/Samples purchased by Buyer are to be resold or delivered to a third party, Buyer must
provide such third party with a copy of this document, all specifications, manuals, catalogs, leaflets and
written information provided to Buyer pertaining to the Products/Samples.
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Specifications are subject to change without notice.
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