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Thank you for choosing our products.
Before using the Products, read this manual, thoroughly.

After reading this manual, please keep it close for your immediate future reference.



IndeXx

L L) 0 o [ T3 1 T o 1SR 4
1.1 Warning Labels Addressed in this Manual.................coccco i 6
1.2 Overview of the Suruga OptGaUQgE........c.ccoceeiieiirii e 7
1.3 Software - Installation of the Suruga OptGauge .........ccceveierriieiiiee e 8

1.3.1  SOFtWAIE LICENSE wiiitiiiii ettt ettt e s et e e st e e s ae e s aeesateeate et e e beesseesaeeenreenteeree e 8
1.3.2 Installation PC System ReqUIremMeENntS ... e 10
1.3.3 Installation of the USB deViCe driVer ...ttt 11
1.3.4 Installation of the SUrUZa OptGaUZE. ... 12
1.3.5 Copying the Device Authentication File ... 13
1.3.6 Starting up and Closing down the Suruga OptGaUZEe ....cecueeeeeeeeeeeee e 14

2 S NG i 17

2.1 Names and Functions in the Suruga OptGauge Main Screen.........c.cccccccoerieennnnne. 17
2.1.1 The Suruga OptGauge Main Screen DetailS ..o 18
2.2 Names and Functions of Option Screen Components...........ccccoeceeriiiiiiecienceeneenne 23
2.2.1 Measurement Option Setting DetailS ...t 24
2.3 THEe OPtION LiSt. ..ot 46
2.3.1 SWiItChing the Option LiStS ettt e et e e tee e aae e e e e e enaeeereeens 46
2.3.2 Registering an OPtion LISt ..ttt ettt e et e e et e e tae e ebeeeeneeeereeens 47
2.3.3 Deleting an Option LISt ..ttt et e et e st e e et e e e tee e ete e e enteeareeen 48

3 Controlling from External DeviCes .........ccoooueiiiiiie e 49

3.1 RS 232 .. 49
3.1.1 Communication SPeCifiCatioNS. ..ottt 49
3.1.2 Example: connections via the RS232C communication ......ccccceiceieecceccieeceecee e 50
3.1.3 Command Communication Setting Method ..o 52



3.2 TCPIP e nnes 53

3.2.1 Communication SPeCITiCatiONS..ci et 53
3.2.2 Example: connections via the TCP/IP communication .......covoeeeeeeeceeeeeee et 54
3.2.3 Command Communication Setting Method ... 57

3.3 LiSt Of COMMANAS ...ciiiiiiiiieeeeee et e e e e e e e e e e e e e e aarseeeeeaeeeeanns 62
3.3.1 List of Read ComMMaNGS ...t ettt e e tee e e be e e eaeeereeeas 62
3.3.2  List Of Write CoOmMMaNGS. ..ottt et etee e te e et e e e aeeeebeeeenaeeerneens 69
3.3.3 List of EXeCUte COMMEANAS oottt et e et e e tee e e beeeenaeeereeeas 76

T/ S U<Y= (o B 7o) 0 41010F= T o £SO 76
S A o T aa T =Y o I oY s o= L SO 76
3.5 WIit€ COMMANAS c.eeeeieeeiieeeeeeeee ettt e e e e e e e e e e e e eeeeaeeeeeeesssrsneeeeeeeaaanns 112
ST TR A o T oo T o F=Y Yo B oY s o= L SO 112

TS T = =Tt V) (=3 O] 10 F= 1 T [ RS 143

S TR A o aa T o F=Y Yo I oY s o= L SO 143
T A 07010 410 TV T T Te= 1 (o) IN=Y 1 (o] (P RRS 145
Y (=10 1 o o [P PR NPT PRSP 146
4.1 SYStEM LOG LISt ..o s 146
4.2 Error Messages and COUNEIMEASUIES ........c.eoiueieiierriieeiiieeiee st 147
5 Failures? Frequently Asked QUESHIONS .......cceiiiiiiiiiiiieee e 148
5.1  Symptoms and COUNLEIMEASUIES .........cooueiiiiiiiieiieeree e 148
6 Warranty - After-Sales ServiCe........ccuiiiiiiiee e 149
6.1  Warranty Terms, Conditions and COVErage .........cccceerueeiriiieiiieeieee e 149
6.2  AREr-SaAlES SEIVICE ... .ueii et e e e e a e e e e e araee s 149



1 Introduction
This document is the user's manual for the companion software, "Suruga OptGauge", with the measuring
instruments by Suruga Seiki Co., Ltd.

This "User's Manual" (thereafter, "this Manual") provides the information and basic operation methods for
the "Suruga OptGauge."

To operate the Products effectively and safely, please read this Manual carefully and fully understand its
contents before using the Products.

[COPYRIGHT]
Copyright © SURUGA SEIKI Co. Ltd. All rights reserved.

The Suruga OptGauge User’s manual

Issue Date 2025 September
Guide Version V.1.1.0




Revision History

Date

Revision

Details

2025. June

V.1.0.0

15t edition

2025. July

V.1.0.1

Installation PC System Requirements

- Removed “Pro”

- Added Windows 11 version

- Added note that the potential dysfunctionalities depend on
version

Symptoms and Solutions
- Added details on dysfunctionalities depending on Windows
version and countermeasures

Added interlock control specifications

Added external trigger mode

2025.
September

V.1.1.0

Added 1/e? beam divergence calculation function and the rotation

angle calculation function

NOTICE

All information contained in this Manual is deemed correct at the time of publication.
The SURUGA SEIKI Co. Ltd. (thereafter, “the SURUGA”) reserves the right to change specifications
without notice the users of the Product.

For the latest version of this Manual and the Software, you can obtain by downloading them from

our website (http:/jpn.surugaseiki.com/) or (https://eng.surugaseiki.com/).



http://jpn.surugaseiki.com/
https://eng.surugaseiki.com/

1.1 Warning Labels Addressed in this Manual

A Warning Serious damage, data loss, or unsafe conditions may occur.

Unstable or unexpected results, but not fatal, may occur in the software
Careful _
operations.

Points users may overlook and important notes about specification limitations.

Attention Information that won't cause danger or trouble but knowing it will make operation

smoother.




1.2 Overview of the Suruga OptGauge

The Suruga OptGauge is the application software that you can configure parameters and monitor
measurement results with the measuring instruments. You can configure parameters and monitor

measurement results from the supported measuring instrument connected to a computer.

B Functions and Features
This section describes the notable features of the Suruga OptGauge.

® Monitoring functions for measurement results

You can acquire measurement results from the supported instrument. Measurement results can be
obtained in a .csv file or others.

Ex.: For the H420 Series, they are angle and divergence measurements

® Monitoring functions for the waveform of a received light.

The sensor camera detects and monitors the waveform of a light beam.

® Parameter settings
You may configure operational settings for the sensor cameras to fully detect a light beam and/or
configure criteria for a pass/fail test. Multiple sets of parameter settings can be saved. You may select

one for a measuring target and another, and restore it again.

Ex. : exposure time, noise threshold value and averaging out of a light beam

® Acquiring measurement results with external devices and setting parameters for them.
You can acquire measurement results or configure parameters with the commands from two computers
via the R§232C and/or TCP/IP communications

® Other convenient functions

You may utilize the functions such as the "Origin Offset" parameter that specifies the reference positions
of a monitoring waveform or the "Automatic Brightness" control that enables automatic brightness
according to your specified range of luminance of a detected light beam or the save function that you can

store the image of an acquired waveform.



1.3 Software - Installation of the Suruga OptGauge

If downgrading of the Software, setting information added to a newer version may not be correctly loaded
If downgrading to an earlier version of the Software, it would not read correctly the settings only available
to the newer versions so that the software would not even start up.

Therefore, please be advised to back up the folder with your option files being stored, to delete the
original option file folder and then to re-installing an earlier version.

[Folder Path]

C:/Users/[UserName]/Documents/Suruga/OptGauge/[Product Serial No.]

1.3.1 Software License

To use the Suruga OptGauge (hereafter as "the Software"), the customer must consent to the
following software license agreement (hereafter as "this agreement").

When installing or copying all or part of the Software on a computer, or using the Software after
installation, it is considered that the customer has consented to all terms of this agreement, and
the agreement is bilaterally concluded.

Article 1 (Permissions)
The Software is free of charge.

The copyright for the Software, its manual, and other documents concerning the Software belong to
SURUGA SEIKI Co., Ltd. (hereafter as "the SURUGA").

The SURUGA grants all users for non-proprietary rights to the use of the Software.

Article 2 (Usage Restrictions)
The SURUGA permits the use of the Software only for the purposes of operating the Products and
collecting data.

The SURUGA prohibits the use of the Software for any other purposes than that the SURUGA’s
intended.

Article 3 (Reproduction and Modification)
The Software can be copied only to the computers using the Products. The SURUGA prohibits
modification, redistribution, and reverse engineering.



Article 4 (Disclaimers)

Users make the use of the Software on their own responsibility.

The SURUGA bears no responsibility and is not liable for any direct, indirect, incidental, special,
supervenient, or punitive damage including but not limited to; data loss, business interruptions, and
loss of profit, incurred arising out of or failure to use the Software.

In addition, The SURUGA bears no responsibility and is not liable for any damage incurred arising
out of software bugs, errors, viruses, malfunctions due to illicit third-party access, or security issues
with the Software.

The SURUGA holds no responsibility and is not liable to damages incurred upon modification of the
Software.

Article 5 (Support)
The SURUGA provides technical support for the Software. However, there is no guarantee that our
technical support will achieve the customer’s purpose.

Article 6 (Termination of Agreement)
The right to use the Software will be, immediately, terminated upon violation of the conditions of this
agreement.



1.3.2 Installation PC System Requirements

[Recommended System Requirements]*’

Hardware

requirements

Supported OS

Windows 11 64-bit, Version 24H2 or later**

CPU

Intel Core i5 - 1345U CPU 1.6 GHz or higher
10-core 12-thread

RAM

16GB or higher

Storage capacity

1GB or higher

requirements

Display resolution 1920 x 1080
USB USB3.0 (type A) port: 2 or more
Software Framework .NET8.073

[Minimum System Requirements]*?

Hardware

requirements

Supported OS

Windows 10 Pro 64bit,
Windows 11 64-bit, Version 24H2 or later*

CPU Intel Core i5 - 8265U CPU 1.6GHz or higher
4-core 8-thread
RAM 8GB or higher

Storage capacity

1GB or higher

Display resolution

1920 x 1080 or more

USB

USB3.0 (type A) port: 2 or more

Software

requirements

Framework

NET8.0*3

*1 “Recommended System Requirements” refers to a level where waiting times are minimal and
operation is comfortable.

*2 “Minimum System Requirements” refers to a level where the software can start and perform basic
functions.

*3 If NET8.0 is not installed on your computer, install “.NET Desktop Runtime 8.x.x.” from the Microsoft
website

*4 The Software may not operate properly on Windows 11 Version 23H2 due to differences in certain
system components and operating specifications. Please update to the latest Windows version (24H2 or
later).
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1.3.3 Installation of the USB device driver

1. Double-click the "... ¥Driver" "Basler_pylon_7.0.0.24651.exe" to begin installation.

* 2499 PIER

B Basler_pylon_7.0.0.24651.exe
@ OneDrive - Personal

& pc

@ 2oh0-2

2. Consent to your installation on the confirmation screen.

3. Set the installation method (Profiles) to "Developer”.

% pylon7
BASLER

Profiles
Back Next Cancel
pyright

4. Set the sensor camera connection method (Interfaces) to "USB." Thereafter, use the default

settings to complete the installation.

Ab pylon7
BASLER’

Interfaces
use oF
% S
Back Next Cancel
yright () 2007-2022 Basler AG




1.3.4 Installation of the Suruga OptGauge.

Install the Software, the Suruga OptGauge.

1.

Double-click "SurugaOptGaugeSetup_x.x.xx.msi" in the directory “... /Application”.

e
EE EFEE ER T3
EEE! SurugaCptGaugesetup_x.x.x.msi 2023/11/28 1912 Windows /2 ... 61
1 n ”
2. Click "Next>".
ii,;——‘ SurugaOptGauge
Welcome to the SurugaOptGauge Setup Wizard A
Py ]
The installer will quide you through the steps required to install Surugal ptGauge on wour computer.
WA RMING: This computer program iz protected by coppright law and international treaties.
Unauthorized duplication or distibution of this program, or any portion of it, may result in severe civil
ar criminal penalties, and will be prozecuted ta the maximurn extent possible under the law.
H n " P :
Click "Next>" to begin installation.
H . H H n »
When installation is complete, click "Close”.
Installation start Installing
& SurugaOptGauge < OptGauge
Confirm Installation =l Installing SurugaOptGauge o Installation Complete
The installer is ready to install S uruga0ptGauge on pour computer. SurugalptGauge is being installed. SurugalptGauge has been successfuly installed.
Click "Next" to start the installation. Click "Close' to exit
Please wai.,
mp »
<Back et Cancel <Back Hext > <Ba

W
[ra]

=]

Installation complete

=l

surugalptiGauge
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1.3.5 Copying the Device Authentication File

Attention

Authentication File

For this product, calibration values are set for each device. Therefore, the "Suruga OptGauge"
requires reading of a "device authentication file (dot suruga extension)" in which the unique
information of individual device is stored

To load the device authentication file into the installed the Suruga OptGauge, copy the file "xxx.suruga"

in the "... /AuthenticationFile" to an arbitrary file location.

fii

it
|
\.

d

|| xxx.suruga 2023/09/28 10:55 SURUGA J74 )l

Copy the "xxx.suruga" file

into an arbitrary folder

Folder

Note
If your security does not allow you to copy the device authentication file into your PC, this procedure is
not necessary because the file can be read directly from the USB memory stick provided included in the

Products.
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1.3.6 Starting up and Closing down the Suruga OptGauge

1. Double-click the "SurugaOptGauge" in the "...¥Desktop”.

2. Clickon"..."in the item "Device Authentication File" and select the extension ".suruga" in the
folder in which the unique "Device Authentication File" was copied.
If not able to copy the device authentication file to your computer, select it directly from the USB

memory stick.

Authentication Sensors Preduct S5/N

v g > PC > FF2XUb > Suruga >
8> HUIHS- =y T @
28 - EEE &8 4%
* G149 FIER
Suruga OptGauge 2023/03/05 18:12 TNl AT~
& OneDrive - Personal [ AuthFilesuruga 2023/07/31 12:30 SURUGA 771l 3KB
=
= ESTa]
TVE-ERBTEREA.
TrA VAN | AuthFilesurugs ~ | [Authentication Fle ("suruga) |
EUQ a2suld

3. Confirm that the "Result" is "OK" and click "Start”.

) Suruga Boot M,

SURUGA
SEIKIF

Device Authentication Files Result Authentication Sensors Product S/N

n

C:¥Users¥02801¥Documents¥Suruga¥H... | .. 420




Attention

The Software incorporates TCP/IP communication control. Therefore, depending on your PC's
security settings, the following warning may appear upon initial startup.

If your computer and network environment allow the TCP/IP communication permission, check all,
and click "Allow access". If not, click "Cancel".

(Changes can be made after the fact in "Control Panel / All Control Panel Items / Windows Defender
Firewall / Allowed Apps".)

* Windows Security Alert

G Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewall has blocked some features of OptGauge on all public, private and
domain networks.

0‘ Name: OptGauge
Pubksher: Suruga
Path: C:¥program files¥surugaseii¥surugaoptgauge

¥surugaoptgauge. exe
Alow OptGauge to communicate on these netwarks:
[~ Domain networks, such as a workplace network

[APrivate networks, such as my home or work network

[ Public networks, such as those in airports and coffee shops (not recommended
because these networks often have littie or no security)

| Saonaccess | [ concel |

4. The Software will start up.

9% Suruga OptGauge - H710-13510R2-10-050A - ES10 Ver1.23 - X
Option (©)  Window (W)
Angle View Displacement View
T Tilt Angle Intensity Centroid Displacament
Angle X 0.0055 [deg] Displacement 0.0135 [mm]
Angle Y 00053 [deg] Judgement
Angle D 0.0077 [deg] Displacement
Beam Divergence
Dasigma 06188 [mrad]
Dasigma X 06474 [mrad]
Dasigma ¥ 05889 [mrad]
Das 05912 [mrad]
Judgement
Tilt Angle (D)
Beam Divergence
Beam Ellipticity
X: -0.754 ¥: 1.087 1040 x 1040 X — Y- —
Frame Rate 32.7 [fps] x1o MainSpot e 77 [ Main Spot
Power Number 1 52 Power Number 1 v
Total Count 181147.0 - [ents] No.  Angle X Angle Y Total Count  601118.0 [ents] No. Displacement _ Total Count
e TR [fewE] 1 0.0055 0.0053 Peak TEIO [levH] 0.0135 600750.0
LD Adjustment LD Adjustment
< >
Result Log System Log
e 10/04/2024 14:14:07 TCP/IP communication startad on port 49350. ~
10/04/2024 14:17:21 Options saved.
v
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Closing the Suruga OptGauge
1. Click the "x" button to shut down the Suruga OptGauge.

Suruga OptGauge - H710-13510R2-10-050A - ES10 Ver .23
Option (Q) ~ Window (W)

SURUGA
SEIKIF—

Tilt Angle Intensity Centroid Displacement
Angle X 0.0055 [deg] Displacement

Angle Y 0.0053 [deg] Judgement

Angle D 0.0077 [deg] Displacement
Beam Divergence

Dasigma [mraa]

Dasigma X [mraa]

Dasigma Y [mraa]

D88 [mrad]

Judgement
Tilt Angle (D)

Beam Divergence

Beam Elipticity
X: -0.754 Y: 1.087 1040 x 1040 g
M Spot M; Spot
Frame Rete 32.7 [fps] e Frame Rate 47.7 [fps] x1o  EMSRE
Power Number 1 v power Number 1
Total Count 181147.0 [ents] No.  Angle X Angle ¥ A Total Count 601118.0 [ents] MNo. Displacement
Peak 3502.0 [ents] - 0,005 0.0053 Peak 3494.0 [ents] 00135

LD Adjustment LD Adjustment

Angle View Displacement View

0.0135 [mm]

Total Count

600750.0

< >
Result Log System Log
Output Once 10/04/2024 14:14:07 TCP/IP communication started on port 49350

10/04/2024 14:17:21 Options saved.
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2

Settings

2.1 Names and Functions in the Suruga OptGauge Main Screen
@) Suruga OptGauge Main Screen
SEIKIF—
Angle View Displacement View
Displacement. 0.0135 [mm]
Tilt Angle (D)
@7 ﬁc‘“" 181147.0  [ents] No. Angle X Angle Y A ﬁc"“”‘ UGS (] ’:szr\sp\acsm:nt m\c:um
peak 33920 [cnts] 0.0055 0.0053 =2k TZ0 (o) 00135|  s007500
®
Result Log [ Svstem 1o - -
Ol e | e
@ Option Opens the option dialog box
@ Window Opens the device authentication dialog box
3 Angle View Display area for an image taken by the angle sensor camera
Display area for beam strength measured by the angle sensor
@ Angle Power

camera

® Angle Measurement Results i
. Angle measurement results display area
Display
Outputs measurement results and measurement images to the
® Result Log .
designated folder on the computer
@ System Log Display area for the Suruga OptGauge operation log
Display area for an image taken by the displacement sensor
Displacement View
camera
©@ Displacement Measurement , i
. Display area for the displacement measurement results
Results Display
Display area for the beam strength measured by the profile sensor
Displacement Power

camera

17




2.1.1 The Suruga OptGauge Main Screen Details

2.1.1.1 Angle View

Angle View

Tiit Angle Intensity Centroid
Angle X 0.0002 [deg]
Angle Y 0.0005 [deg]
Angle D 0.0005 [deg]
eam rgence

D4Sigma 0.5558 [mrad]
D4Sigma X 0.6464 [mrad] —@
D4Sigma Y 0.4473 [mrad]
D86 0.5542 [mrad]
Judgement
Tiit Angle (D)

@ ST Beam Divergence _

Frame Rate 13.3 [fps] x1.0 Beam Ellipticity
Bower Orlentation
Total Count 102130.0 [cnts]
— Peak 3241.0 [cnts) Main Spot @
Number 1 z
@—— LD Adjustment No.| Angle X Angle Y A
0.0002 0.0005

< >

@ g;c:;s . Displays the position of the light beam centroid.
@ Auto Aperture ] . . .
(orange) (V%) Displays the aperture if the Auto Aperture settings are enabled
3 Cross [ ] ] . . .
(white) 1] Displays the center position of the coordinate
@ Aperture Displays the range of angle measurement
(white) play 9 9
® RoOI [ - : .
(blue) ) Displays the aperture if the ROI settings are enabled
® Profile n Displays the strength distribution of the light beam

18



@ XY Coordinates

Displays the coordinates where the mouse cursor points at

Displays the image refresh rate per second from image data acquisition

Frame Rate _ .

to completion of measurement data calculation
Displays the beam total count by the value from 0

Total Count
to 4,429,152,000.
Displays the maximum light beam luminance by
the value from 0 to 4095.

Power
Peak

If the value is below the Peak value set in the
“Judgement Settings”, the indicator turns green
(OK), otherwise, it turns red (NG).

©® LD Adjustment

Displays the status of the dimming function
(Green = Pass, Yellow = Under adjusting and Red = Fail )

Tilt Angle

Displays the angle X from the X-axis component
Angle X _

of the cross (white)

Displays the angle Y from the Y-axis component of
Angle Y )

the cross (white)

Displays the angle from the center of the cross
Angle D )

(white)

@ Beam Divergence

The "Orientation" in the Option Settings is enabled, it alters the

measurement mode

If the “D4Sigma” is selected at the beam divergence “Type”
configuration in the Option Settings, it displays following.

_ Displays the beam divergence by D4c¢ of half
D4Sigma
angle
Displays the beam divergence by D4c X(M) of
D4Sigma X(M) pray J Y M)
half angle
Displays the beam divergence by D4c Y(m) of
D4Sigma Y(m) pray 9 y (m)
half angle

If the “1/e72” is selected at the beam divergence “Type” configuration in
the Option Settings, it displays following.

1/e2 Displays the beam divergence by 1/e? of half angle

1/e"2 X (M) Displays the beam divergence by 1/e2X(M) of half
angle

1/e"2Y (m) Displays the beam divergence by 1/e2Y(m) of half
angle

D86 Displays the beam divergence by D86 of half

19



https://misumig-my.sharepoint.com/personal/ryowa_craig_suruga-g_co_jp/Documents/01_営業企画/02_WEB-Publishing/取説/OptGauge_翻訳/SG25-421-001E_Suruga_OptGauge_User's%20Manual(Displacement).docx#Type_AngleMeasure

angle.

@ Beam Ellipticity

Operates while the “Orientation” in the Option Settings is enabled

Ellipticity m/M

Displays the light beam width by D4c or 1/e?

@ Orientation

Operates if the “Orientation” in the Option Settings is enabled

0

Displays the rotation angle of the light beam

Judgement

Operates while the measurement data to evaluate, at the "Judgement

Settings" in the Option Settings, are checked, ¥, thereafter, you specify

evaluation criteria for

0.0000/%

Tilt Angle (D)

Beam Divergence

Beam Ellipticity

Displays “OK” if the configured evaluation criteria
are satisfied or “NG” if not satisfied.

Orientation
Specify the beam spots to display measurement
@ Main Spot Number . . .
results while measuring multiple beams.
Multi Spot
uit Spo When multiple beams are detected, the measurement results for each
Measurement ) ) )
. beam spot are automatically listed and displayed
Display

20



https://misumig-my.sharepoint.com/personal/ryowa_craig_suruga-g_co_jp/Documents/01_営業企画/02_WEB-Publishing/取説/OptGauge_翻訳/SG25-421-001E_Suruga_OptGauge_User's%20Manual(Displacement).docx#Orientaion_AngleMeasure

2.1.1.2 Displacement View

Displacement View

Lisplacement @
@ Displacement 0.2812 [mm]
Judgement
Displacement
Xz - ¥ == Main Spot
@ Frame Rate 31.0 [fps] x1.0 _@
Power Number 1 ~
@— Total Count 420940.0 [cnts] I -
MNo. | Displacement | Total Count
Peak 3653.0 [cnts]
0.2810 420299.0
@ LD Adjustment
@ Center line

(thick white)

Displays the center position of the coordinates

@ Profile

! Displays the intensity distribution of the light beam.

3 XY Coordinates

Displays the coordinates where the mouse cursor pointing at.

* The "X" represents the Z-coordinate (displacement) and the "Y" represents

the (peak) luminance value.

Displays the image refresh rate per second from image data acquisition to

Frame Rate ) ]

completion of measurement data calculation
Displays the beam Total Count value from 0 to

Total Count
4,429,152,000.

@ Power . : .
Peak Displays beam maximum luminance value from 0
ea

to 4095.

® LD Adjustment

Displays the status of the dimming function.

(Green : Pass, Yellow : Under adjusting and Red : Fail )
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® Displacement

Displays displacement Z with the centerline as the displacement reference

@ Thickness

Displays the Thickness, T, while the thickness measurement mode is
enabled.

Judgement

Operates while the measurement data that you want to evaluate, at the

"Judgement Settings" in the option settings, are checked, ¥, and also, you

specify evaluation criteria after [ eeoso=i,

Displays “OK” when the set judgement criteria are

Displacement o .
satisfied and “NG” if not.

Specifies the beam spots to display measurement

@ Main Spot Number _ _ _
results while measuring multiple beams.
Multi Spot
P When multiple beams are detected, measurement results for each beam
Measurement ] ) ]
. spot are automatically listed and displayed.
Display

22




2.2 Names and Functions of Option Screen Components

% Suruga OptGauge - H720CL-13510R2-10-050A - ES10 Ver1.24 Options X

O—J

Displacement Communication

@ _l Measurement D\gp\zy LD Control I

Camera Settings Cross Section D4sSigma
Exposure Time 1.964{3| [ms] Point  Origin Cursor [ Crientation Enabled
Frame Rate 40.000/7] [fps
[fps] Moving Average Angle Unit
Rotation o~ [deg] (O Averaging 2 Degree >
Mirroring () Horizontal
_ Auto Aperture Multi Spot
[ vertical
Method Intensity ~ Order Area ~
[ Trigger Mode
8 Enabled Spot Count 15 1
Origin Offset >
Origin Offset ROI Min Spot Area 1R [pix]
X 0.0000%] [deg] 8 Enabled .
- Binning
Y 0-0000%] [deg] x “52017] [pix] [ Enabled
Zero Set v 5207 [pix] Adaptive Cal
: [E— Adaptve Lal
Judgement Width | 104013 [pix] 7 visible
0 0.0000 & 1040 5
0 Angle (D) 0-00001 [ergliid [pix] Substitution of Measured Displacement
[ Divergence 0.0000 % Angle Type [ Enabled
Radius Type D4Sigma Type  Tilt Angle v 30%
[ Ellipticity 0.0000 % Denoising
8 Peak 4094.0/5| [ents] 8 Threshold 1002
Log File Beam Centroid
- D 1mage [ Raw Method Intensity =
Full Color ~| PNG =

@
7 —o

The Suruga OptGauge Option Screen

@ Option Tab

Select the tab to display options.

2 Subcategory
Tab(s)

Displays the option subcategories organized such as the Angle option, and, the

measurement, the display and the LD control in the displacement options

@ Settings

Measurement conditions can be changed

@ Option Select

By creating an options list in advance,
you can switch between the various settings in (3) (see “Options List”).

® Savel/Cancel

Changing the option settings ((3) and (4)) will activate the button.

After changing the option settings, clicking the “Save” button will save the
changes.

To cancel the changes, click the “Cancel” button.
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2.21.1 Angle Measurement

H Suruga OptGauge - H720CL-13510R2-10-050A - H720 ES’

2.2.1 Measurement Option Setting Details

er1.3.5 Options

Angle Displacement Communication
Measurement Display LD Control
Camera Settings @ Cross Section Beam Divergence
Exposure Time 1.0007| [ms Point | Origin Cursor @ Type |D4Sigma ¥ :
40.000>
Frame Rate [fps] Moving Average Orientation
Rotation 0 ¥ [deq] ] Averaging 3 @ [ Enabled
Mirroring [ Horizontal . -
Auto Aperture EllipseFitting
[ vertical @
Method Intensi Angle Unit
[] Trigger Mode b
Enabled Degree ~
Origin Offset
« 0.00000] [deg] @ ROI ® Multi Spat
Enabled - @
- 0.0000% [deg] Order Area
X 52013 [pix] one
= —F . Spot Count = [-1
Y = [pix] Min Spot Area 15 [pix]
Judgement Width 104013 [pix]
= Binning
[ Angle (D) 0.0000 % @ Height | 1040 [pix]
= = [ Enabled
[ Divergence 0.0000 =
e T e Denoising Aaapt\ve Cal
adius igma
vee B Threshold o @ O visible )
0.0000 -
= Beam Centroid Substitution of Measured Displacen
= Method | Intensity [0 Enabled
0.0000 7
x Angle Type 0
Peak 4004.0'%] [cnts] (: :)
Type Tilt Angle
Log File
[ ] Omese D
Full Color ~ | |PNG @
Options Select

@ Camera Settings

Exposure Time

Sets the sensor camera exposure time. (def. = 1.0)
Setting range: 0.027 to 2000.000

Sets the sensor camera frame rate. (def.=40.000)

(def.)

Frame Rate
Setting range: 0.1 to 100.000
Sets the display rotation of the image
0 (def.) No Rotation.

Rotation a0 Rotate the image clockwise by 90 degrees
180 Rotate the image clockwise by 180 degrees
270 Rotate the image clockwise by 270 degrees
Horizontal | Vertical Sets mirroring

Mirroring Disabled Disabled No mirroring

(def.)

Enabled

Disabled

Horizontal mirroring
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Disabled Enabled Vertical mirroring
Enabled Enabled Vertical and horizontal mirroring
It enables or disables the external trigger input for the sensor camera
Enabled It bles th t | tri input
TriggenMode nable enables the external trigger inpu
Disabled
It disables the external trigger input
(def.)

@ Origin Offset

Offsets coordinate center position (white cross).

Sets the center of the sensor camera as “0.0000 (def.)” and
adjusts (Offset) the position of the crosshair (white) in the X
direction.

Setting range: -10.0000 to 10.0000

Sets the center of the sensor camera as “0.0000 (def.)” and
adjusts (Offset) the position of the crosshair (white) in the Y
direction.

Setting range: -10.0000 to 10.0000

Zero Set

Offsets to the current measurement coordinates

® Judgement Settings

Sets OK / NG evaluation for the angle (def. = 0.0000).
Setting range: 0.0000 to 10.0000

Angle Enabled Enables the judgement.
Disabled . .
Disables the judgement.
(def.)
Sets OK / NG evaluation for the D4Sigma, 1/e?, or D86
Setting range: 0.0000 to 1000.0000 (def. 0.0000)
Divergence Enabled Enables the Judgement.
Disabled .
Disables the Judgement.
(def.)
D4 Sigma
(def) Sets the D4Sigma to evaluate "Divergence".
ef.
Radius Type -
1/er2 Sets the 1/e? to evaluate "Divergence".
D86 Sets the D86 to evaluate "Divergence".
Sets the "OK/NG" evaluation for the "Beam Ellipticity".
Setting range: 0.0000 to 1.0000 (def. 0.0000)
Ellipticity Enabled Enables the judgement.
Disabled i )
Disables the judgement.
(def.)
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Set the OK/NG evaluation for the Orientation

The evaluation is made by combining the set angle and Range ()

Setting range:

- 90.0000 to + 90.0000 (def. 0.0000)

Orientation Range [t] | Setting range: - 90.0000 to + 90.0000 (def. 0.0000)
Enabled Enables the judgement.
Disabled
Disables the judgement.
(def.)
Sets the "OK/NG" evaluation for the "Peak".
Setting range: 0.0 to 4095.0
Peak Enabled Enables the judgement.
Disabled ] )
Disables the judgement.
(def.)
@ Log File
To specify outputs where to save the measurement results (CSV).
Outputs image data at the Angle View along with the
Enabled
measurement results
Disabled o
Does not output the Angle View image data
(def.)
Full Color Outputs the i data in 24-bit full col
utputs the image data in 24-bit full color
Image (def.) Y g
Gray Scale | Outputs the image data in 8-bit grayscale
PNG(def.) | Outputs the image data in PNG format
BMP Outputs the image data in BMP format
TIFF Outputs the image data in TIFF format
Outputs Angle View luminance value data (CSV)* along
with measurement results (CSV).
Enabled
Raw Outputs luminance values as text data in CSV format, not
as binary data.
Disabled ) )
(def.) Does not output the Angle View raw image data (CSV)
ef.

® Cross Section

Sets the display location for the beam intensity distribution

Origin Cursor
(def.)

Displays the coordinate center position for the beam
strength distribution.

Beam Cursor

Display the beam intensity distribution at the beam
centroid
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Sets averaging process (moving average) for measurement values.
Setting range: 2 to 262144 (def. = 2)

® Moving Average Enabled Enables the averaging process.
Disabled ) )
Disables the averaging process.
(def.)
Sets the Auto Aperture.

@ Auto Aperture

Enabled (def.)

Enables the Auto Aperture setting.

Disabled Disables the Auto Aperture setting.
Area Set the Auto Aperture based on the center position
calculated using the area centroid processing
) Sets Auto Aperture from centroid position calculated
Intensity(def.)

with intensity weighed process

Sets "ROL." If enabled, it evaluates a light beam by these range settings

Enabled (def.)

Enables ROI setting

Disabled Disables ROI setting
X Sets the ROI X direction setting position.
Range: -3000 to 3000 (def.=-520)
ROI v Sets the ROl Y direction setting position.
Range: -3000 to 3000 (def.=520)
. Sets the ROI horizontal width.
Width ,
Setting range: 0 to 3000 (def.=1040)
. Sets the ROI vertical width.
Height ,
Setting range: 0 to 3000 (def.=1040)
Sets the thresholds.
When enabled, it derives the measurement values using the pixels of the
pixel values higher than the set value.
@ Denoising

Setting range: 1 to 4095 (def. = 100)

Enabled (def.)

Enables the denoising settings

Disabled

Disables the denoising settings

Beam Centroid

Sets the calculation method for the Centroid position of a light beam

Area

Calculates the centroid position with the Area of
Centroid process

Intensity (def.)

Calculates the centroid position with the intensity
weighing process

Sets targets for the angle measurement
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@ Angle Type

. Sets for the reflection angle measurement.
Tilt Angle

(def.) Sets 1/2 of an incident beam as the measured target
ef.

angle

@ Beam Divergence

Type

Sets the type of the beam divergence

D4Sigma (def.) Displaying the beam divergence by D4c

1/er2 Displaying the beam divergence by 1/e?

@ Orientation

Toggle either “Beam Ellipticity,” or “Orientation” for the measurement of the
Beam divergence

Display the beam divergence in M (Major) and m
(Minor)

Enabled o
Enabled Enable Beam Ellipticity
Enable Orientation
Display Beam Divergence in X and Y
Disabled Disable Beam Ellipticity
Disable Orientation
Sets the non-ISO compliant rotation angle measurement method
*Only effective if the “Type” is set to the 1/e? in the Beam Divergence
) o Takes the measurements by using the elliptical
Method Ellipse Fitting(def.) .
fitting method
. Takes the measurement using the search method of
MaxDistanceSearch _ _ .
the maximum distance between two points
Sets the angle unit for measurement values
Degree(def.) Sets for decimal degree unit
Angle Unit : ) .
DegMinSec Sets for degrees-minutes-seconds unit
Milliradian Sets for milli radian unit
@ Multi Spot
Sets the sorting type of the measurement result list to be displayed when
detecting multiple beams
Order :
Area(def.) Sorts by beam area from the largest size
Angle Sorts by the beam angles from the smallest
Sets the number to display on the measurement results screen when
Spot Count

detecting multiple beams. Setting range: 1 to 100 (def. = 1)

Min Spot Area

Sets the threshold value for the beam size (pixels) conditions of the beam
is detected (def. = 1).
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Setting range: 1 to 1023

Binning

Sets the Binning function (2x2) of the sensor camera.
Enabling binning combines adjacent pixels to reduce camera noise and

improve sensitivity. Additionally, the image size is reduced to 1/4, lowering

data volume and improving frame rate

Enabled Enables the binning function

Disabled (def.) Disables the binning function

@ Adaptive Cal

Sets "Adaptive Cal" button show/hide.

Attention

Please be advised to disable the "Denoising" for your operation.

Enabled Shows the "Adaptive Cal" button

Disabled (def.) Hides the "Adaptive Cal" button

Substitution of
Measured

Displacement

Sets the working distance (W.D.) applied to the correction [revised

calculations ].

Enabled Applies the entry value in the "Working Distance."
*If a displacement measurement result is available, a

working distance will be derived from it.

Disabled (def.) The working distance will be automatically derived from

the displacement measurement result.

Working Sets the working distance used for revised calculations
Distance (def. = 40).
The setting range: 40 to 60.
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2.2.1.2 Angle Display

Suruga OptGauge - H720CL-13510R2-10-050A - H720_ES14 Ver1.3.5 Options

Angle Displacement Communication

Display

{©

Measurement LD Control

Decimal Points Result Visible

®

Angle X Angle X

Angle Y Angle Y
Angle D

D4Sigma

Angle D

D4sigma
D4sigma X

D4Sigma Y
D86
Ellipticity
Orientation

D4Sigma X
Dasigma Y
De6
Ellipticity

Orientation

® o o o o o o o o

Total Count
Peak

Image Visible
Auto Aperture
Centroid Cursor

Font Size

Angle Large

%

SEDEEE Beam Divergence Large

Labeling Area
Beam Ellipticity | Large

Measurement Range

] Orientation Large

Origin Cursor

Power Large

Spot Area  D4Sigma &

ROI Area

Spot Number 0

Orientation Cursar

Options Select

@ Decimal Points

Specify the numb

er of decimal places for the outputs of the measurement results*

Setting range: 0 to 8 (default=8)

*Note: Outputting measurement results refers to results output via the [Output Once] button (CSV)

and output via communication for control by external devices.

Angle X Sets the number of decimal places for theAngle X measurement results

Angle Y Sets the number of decimal places for the Angle Y measurement results
Angle D Sets the number of decimal places for the Angle D measurement results
D4Sigma Sets the number of decimal places for the D4Sigma measurement results
D4Sigma X(M) | Sets the number of decimal places for the D4SigmaX(M) measurement results
1/e*2 X(M) Sets the number of decimal places for the 1/e2X(M) measurement results
D4Sigma Y(m) | Sets the number of decimal places for the D4SigmaY(m) measurement output
1/e*2 Y(m) Sets the number of decimal places for the 1/e?Y(m) measurement output

D86 Sets the number of decimal places for the D86 measurement results

Ellipticity Sets the number of decimal places for the Ellipticity measurement results
Orientation Sets the number of decimal places for the Orientation measurement results

@ Image Visible
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Auto Aperture

Sets the Auto Aperture to display or hide

Enabled (def.)

Displays the Auto Aperture

Disabled

Hides the Auto Aperture

Centroid Cursor

Sets the Centroid Cursor to display or hide

Enabled (def.)

Displays the Centroid Cursor

Disabled

Hides the Centroid Cursor

Cross Section

Sets the Cross Section to display or hide

Enabled (def.)

Displays the Cross Section

Disabled

Hides the Cross Section

Labeling Area

Sets the Labeling Area to display or hide

Enabled (def.)

Displays the Labeling Area to display or hide

Disabled

Hides the Labeling Area

Measurement

Range

Sets the Measurement Range to display or hide

Enabled (def.)

Displays the Measurement Range

Disabled

Hides the Measurement Range

Origin Cursor

Sets the display / hide of the Origin Cursor to display or hide

Enabled (def.)

Displays the Origin Cursor

Disabled

Hides the Origin Cursor

Sets the Spot Area to display or hide

D4Sigma (def.)

Sets the beam diameter calculation method for the Spot Area

display to D4Sigma

Sets the beam diameter calculation method for the Spot Area

Spot Area etz display to 1/e?
D86 Sets the beam diameter calculation method for the Spot Area
display to D86
Enabled (def.) Displays the Spot Area
Disabled Hides the Spot Area
Sets the ROI Area to display or hide
ROl Area Enabled (def.) Displays the ROI Area

Disabled

Hides the ROI Area

Spot Number

Sets the number of serial number labels to display if light beams are measured

(def. = 0).

The setting range: 0 to 100

Orientation

Cursor

Set the Orientation Cursor to display or hide

Enabled (def.)

Displays the Orientation Cursor

Disabled

Hides the Orientation Cursor
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3 Result Visible

Sets the display / hide of the measurement result.

Enabled (def.)

Displays the Angle X of measurement result

Angle X

Disabled Hides the Anel X of measurement result

Enabled (def.) Displays the Angle measurement result
Angle Y

Disabled Hides the Angle Y measurement result

Enabled (def.) Displays the Angle D measurement result
Angle D

Disabled Hides the Angle D measurement result

Enabled (def.) Displays the D4Sigma measurement result
D4Sigma

Disabled Hides the D4Sigma measurement result
. Enabled (def.) Displays the 1/e? measurement result

e

Disabled Hides the 1/e? measurement result

Enabled (def.) Displays the D4Sigma X measurement result
D4Sigma X

Disabled Hides the D4Sigma X measurement result

Enabled (def.) Displays the 1/e? X(M) measurement result
1/e*2 X(M)

Disabled Hides the 1/e? X(M) measurement result

Enabled (def.) Displays the D4Sigma Y(m) measurement result
D4Sigma Y(m) : : :

Disabled Hides the D4Sigma Y(m) measurement result

Enabled (def.) Displays the 1/e*2 Y(m) measurement result
1/e*2 Y(m)

Disabled Hides the 1/e*2 Y(m)measurement result
D86 Enabled (def.) | Displays the D86 measurement result

Disabled Hides the D86 measurement result

Enabled (def.) Displays the Ellipticity measurement result
Ellipticity

Disabled Hides the Ellipticity measurement result

Enabled (def.) Displays the Orientation measurement result
Orientation

Disabled Hides the Orientation measurement result

Enabled (def.) | Displays the Total Count measurement result
Total Count

Disabled Hides the Total Count measurement result
Peak Enabled (def.) Displays the Peak measurement result

ea
Disabled Hides the Peak measurement result
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@ Font Size

Sets the display font size for the angle measurement results

Sets the Small for the display font size for the measurement

Small
results
Angle _ Sets the Medium for the display font size for the measurement
Medium
results
Sets the Large for the display font size for the measurement
Large(def.)
results
Sets the display font size for the Beam Divergence measurement results
Small Sets the Small for the display font size for the measurement
ma
results
Beam
; Sets the Medium for the display font size for the measurement
Divergence Medium
results
Sets the Large for the display font size for the measurement
Large(def.)

results

Beam Ellipticity

Sets the display font size for the Beam Ellipticity measurement results

Sets the Small for the display font size for the measurement

Small
results
_ Sets the Medium for the display font size for the measurement
Medium
results
Sets the Large for the display font size for the measurement
Large(def.)

results

Sets the display font size for the Orientation measurement results

Sets the Small for the display font size for the measurement

Small
results
Orientation Medi Sets the Medium for the display font size for the measurement
edium
results
Sets the Large for the display font size for the measurement
Large(def.)
results
Sets the display font size for the Power measurement results
Small Sets the Small for the display font size for the measurement
ma
results
Power . Sets the Medium for the display font size for the measurement
Medium
results
Sets the Large for the display font size for the measurement
Large(def.)

results
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2.21.3 Angle LD Control

Angle

Displacement

% Suruga OptGauge - H710-13510R2-10-050A - ES10 Ver. 1.2.2 64bit Options

Communication

Measurement Display LD Control

—_—

Camera Settings Auto LD Power

Exposure Time 1.000 @ Initial 400/ @
Frame Rate 10.000 % [fps] || Max 40955 [-1
[ Trigger Mode Min 1 [
“nternal Light Source

Power 400 @

LD Adjustment

[0 Auto @

Target 35001+ [-]

Range 2500 [-]

Reflectivity 100.00 % [%]

Tune

Auto Exposure Time

Initial 1.000% @

Max 50.000% [ms]

Min 0.027/5 [ms]

Cancel

@ Camera Settings

Exposure Time

Sets the sensor camera exposure time. (def. = 1. 000)

Setting range: 0.027 to 2000.000

Sets the sensor camera frame rate. (def. = 40. 000)

P IREE Setting range: 0.1 to 100. 000
Sets the external trigger input for the sensor cameras
Trigger Mode Enabled Enables the external trigger input

Disabled (def.)

Disables the external trigger input

@ Internal Light Source

Sets the internal light source power (def. = 400).

Power
The setting range : 0 to 4095
Sets ON / OFF of the internal light source.
The button and text colors indicate the status of the internal light source
Green
Sets internal light source to ON.
LD (text black)
Gray (text black) | Sets internal light source to OFF.
The Internal light source cannot be controlled.
Gray (text gray)

Please check the status of the sensor power supply.
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3 LD Adjustment

Auto

It enables / disables the Automatic Brightness control at all times

Enabled Keeps the Automatic Brightness control enabled

Disabled (def.) Keeps the Automatic Brightness control disabled

Target Value

Sets the upper limit of peak luminance (def. = 3500)
The setting range: 1000 to 3500

Sets the range of the dimming adjustment complete (def. = 250)

Range It adjusts [light beams] within the target dimming range.
The setting range: 100 to 1000
Sets the reflectance of the measuring target (def. = 100).

Reflectivity Sets the reflectance of the measuring object optimizes the time required for light
adjustment. The setting range: 0.05 to 100

T If the Auto feature is not enabled, clicking the Tune button will activate auto-

brightness each time.

@ Auto Exposure Time

Initial

Sets the initial exposure time applied in the auto-brightness control for the first time
(default = 1.000).
Setting range: 0.027 to 20.000

Max

Sets the maximum value for the exposure time adjusted at the automatic
brightness (def. = 20.000).
Its setting range: 0.027 to 20.000

Min

Sets the minimum value for the exposure time adjusted at the automatic brightness
(def. = 0.027).
Its setting range: 0.027 to 20.000

® Auto LD Power

Initial

Sets an initial value of the exposure time of the automatic brightness executed for
the first time (def. = 400).
Its setting range: 1 to 4095

Max

Sets the maximum value for the power adjusted upon automatic brightness
(def. = 4095).
Its setting range: 1 to 4095

Min

Sets the minimum value for the power adjusted upon automatic brightness
(def. =1).
Its setting range: 1 to 4095
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2.2.1.4 Displacement Measurement

Suruga OptGauge - H720CL-13510R2-10-050A - H720_ES14 Ver.1.3.5 Options

Angle Displacement Communication
Measurement Display LD Control Thickness
Camera Setfings Multi Spot
Exposure Time 1.000 @ Order Near ~
Frame Rate 40.00012 [fps] Spot Count: 15 [-]
[ Trigger Mode Min Spot Area 115 [pix]
Qrigin Offset @ Binmng
X 0.0000'3 [mm] [ Enabled @
Zero Set Mask
Judgement [ enabled
[ Displacement @ 0.0000
- 0.0000 2| [mm] 0.0000 2
Near 0.00002 ] [mm] Substitution of Measured
Peak 4094.017] [cnts] [1 Enabled @
og File 0000
L o of @
Full Color ~| |PNG @
Moving Average
[ Averaging 2= @
Denoising
Threshold 10015 @
|
Length Unit
Millimeter @
Options Select

@ Camera Settings

Sets the sensor camera exposure time (def. = 1. 000).

Exposure TiMe | setting range: 0.027 to 2000.000

Sets the sensor camera frame rate (def. = 40. 000).

Frame Rate Setting range: 0.1 to 100. 000

Sets to enable /disable the external trigger input for the sensor cameras.

Enabled Enables the external trigger input

Trigger Mode
L Disabled

Disables the external trigger input
(def.)

Offsets the center position (white cross) of the coordinates

With the sensor camera center as "0.0000 (def.)", adjusts
@ Origin Offset X (offsets) white cross position in X direction.
Setting range: -20.0000 to 20.0000

Zero Set Offsets to the current measurement coordinates




® Judgement Settings

Displacement

Sets OK / NG evaluation on the displacement (def. = 0.0000).
The setting range: 0.0000 to 20.0000

Attention

Please be advised that the Near and Far settings to be Near < Far.

Enabled

Enables the judgment.

Disabled (def.)

Disables the judgment.

Far

Sets the far-side evaluation value.

Near

Sets the near-side evaluation value.

Sets the Peak OK / NG judgement for the Power (def. 4094.0).
Setting range: 0.0 to 4095.0

Peak Enabled Enables the Judgement
Disabled )
Disables the Judgement.
(def.)
@ Log File
To specify outputs where to save the measurement results (CSV).
Outputs image data at the Displacement View along with the
Enabled
measurement results (.csv)
Disabled ) o
(def.) Does not output Displacement View image data (PNG)
ef.
Full Color . ] ]
Outputs image data in 24-bit full color.
(def.)
Gray Scale Outputs image data in 8-bit grayscale.
Image
< PNG(def.) Outputs image data in PNG format.
BMP Outputs image data in BMP format.
TIFF Outputs image data in TIFF format.
Outputs image data at the Displacement View along with the
Enabled
measurement results (.csv)
Disabled ] o
(def.) Does not output Displacement View image data (PNG)
ef.
Outputs Displacement View raw image data (CSV)* with
Enabled measurement results (CSV)
Raw * Outputs luminance values per pixel
Disabled . _ .
(def.) Does not output Displacement View raw image data (PNG)
ef.
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Sets the averaging process (moving average) for measurement values.

® Moving Setting range: 2 to 262,144 (def. = 2)
FIBIEEE Enabled Enables the averaging process.
Disabled (def.) | Disables the averaging process.
Sets thresholds.
If enabled, it derives the measurement values using the pixels of the pixel values
higher than the set value.
® Denoising

Setting range: 1 to 4,095 (def. = 100)

Enabled (def.) | Enables the Denoising setting.

Disabled Disables the Denoising setting.

@ Length Unit

Sets the displaying unit of distance for measurement values.

Millimeter(def.) | Sets "mm", millimeter, as the unit of distance.

Micrometer Sets "um", micrometer, as the unit of distance.
Multi Spot
Sets the sorting type of measurement results displayed when detecting multiple
beams.
Order Area Sorts by beam area from the largest size.
Near(def.) It sorts from the near end of the measurement range.
Far It sorts from the far end of the measurement range.
Spot Count Sets the number to be displayed on the measurement results screen when

detecting multiple beams. Setting range: 1 to 100 (def. = 1)

Min Spot Area

Sets the threshold value for the beam size (pixels) conditions of the beam to be
detected.
Setting range: 1 to 1023(def. = 1)

Sets the Binning function (2x2) of the sensor camera.
When binning is "enabled", adjacent pixels are combined to increase the noise

sensitivity of the camera. It also improves the frame rate by reducing the image

© Binning size by 1/4 and reducing the data volume.

Enabled Enables binning function.

Disabled (def.) | Disables binning function.

Sets the mask range used to calculate measurement results.

It calculates measurement results within the set range from POS-1 to POS-2
Mask

(def. = 0).
Setting range: -20 to 20

Enabled Enables the mask function
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Disabled (def.)

Disables the mask function

POS-1

Specifies an arbitrary position within the displacement

measurement range

POS-2

Specifies an arbitrary position within the displacement

measurement range

@) Substitution
of Measured
Angle

Sets an angle for

revised calculations

Enabled

Applies the angle inputs in the "X" and "Y" *.

*When the angle measurement results are available, the

operating distance will be applied based on those results.

Disabled (def.)

Measured angle results are used for revised calculations.

X

Sets an angle used for revised calculations (def. = 0.000).

Its setting range: - 1.35to + 1.35

Sets an angle used for revised calculations (def. = 0.000).

Its setting range: - 1.35to + 1.35
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2.2.1.5 Displacement Display

9% Suruga OptGauge - H720CL-13510R2-10-0504 - ES10 Ver.1.2.4 Options

Angle

Measurement Display

Displacement

Communication

LD Control Thickness

Decimal Points

Displacement 815

Display

Spot Number 0| [-]

Thickness 8
| e —— |

@

@

Result Visible
Displacement
Thickness

Total Count

Peak

Font Size

Displacement Medium v

Thickness Medium v

Power Medium v

Options Select

@ Decimal Points

It specifies the number of decimal places when outputting™° measurement results.
Its setting range: 0 to 8 (def. = 8)

*Note: Measurement results output indicates the results (.csv) output with the [Output Once] button
icon and the output via communication controlled from external devices.

2@ Display

Spot Number

Sets the number of serial number labels to display if light beams are measured (def.

= 0).

Its setting range: 0 to 100

3 Result Visible

Sets the display / hide of the measurement results.

Displacement

Enabled (def.)

Displays the displacement measurement results.

Disabled Hides the displacement measurement results.
Enabled (def.) Displays the thickness measurement results.
Thickness
Disabled Hides the thickness measurement results.
Enabled (def.) Displays the Total Count measurement results.
Total Count
Disabled Hides the Total Count measurement results.
Enabled (def.) | Displays the peak measurement results.
Peak
Disabled Hides the peak measurement results.
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@ Font Size

Displacement

Sets the display font size for the displacement measurement results

Small

Sets the Small for the display font size for the measurement
results

Medium

Sets the Medium for the display font size for the measurement
results

Large (def.)

Sets the Large for the display font size for the measurement
results

Sets the display font size for the Thickness measurement results.

Sets the Small for the display font size for the measurement

Small
results
Thickness Medi Sets the Medium for the display font size for the measurement
edium
results
Sets the Large for the display font size for the measurement
Large (def.)
results
Sets the display font size for the Power measurement results
Small Sets the Small for the display font size for the measurement
ma
results
Power _ Sets the Medium for the display font size for the measurement
Medium

results

Large (def.)

Sets the Large for the display font size for the measurement
results
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2.2.1.6 Displacement LD Control

% Suruga OptGauge - H720CL-13510R2-10-0504 - E510 Ver.1.24 Options X

Measurement

[~SETTETE ST

Exposure Time

Frame Rate

Angle Displacement

Communication

Display

@

ol Thickness

W

16.746 /5 [ms]

40.000 +| [fps]

Initial 4005 [-

Max 40953 [-

Max

Min

@ Trigger Mode Min 1=
B Q |r—————— ©
Power 400 () Enabled
0 auto @
Target 35005 [-1
Range 25015 [-]
Reflectivity 100.00 = [%]
T
Initial 1.000

50.000/%

0.027%

Save Cancel

@ Camera Settings

Exposure Time

Sets the sensor camera exposure time. (def. = 1. 000)
Setting range: 0.027 to 2000.000

Sets the sensor camera frame rate. (def. = 40. 000)

FIEmE R Setting range: 0.1 to 100. 000
Sets enable /disable the external trigger input for the sensor cameras.
Trigger Mode Enabled Enables the external trigger input.

Disabled (def.)

Disables the external trigger input.

@ Internal Light

Source

Sets the light beam intensity of the internal light source (def. = 2000).

Power
Setting range: 0 to 4095
Sets ON / OFF of the internal light source.
It indicates the status of the internal light source according to the color indicated
in the button icons and the texts within.
LD Green (text black) | Sets internal light source to ON

Gray (text black)

Sets internal light source to OFF

Gray (text gray)

The internal light source cannot be controlled.

Please be advised to the sensor power supply status.
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3 LD Adjustment

Auto

It keeps the Automatic Brightness control enabled / disabled.

Enabled It keeps the Automatic Brightness control (always) enables

Disabled (def.) It keeps disabling the Automatic Brightness control.

Target Value

Sets the peak of luminance for the dimming adjustment (def. = 3500)
Setting range: 1000 to 3500

Range

Sets the dimming adjustment complete range (def. = 250).
Dims so that the dimming target is within the set range.
Setting range: 100 to 1000

Reflectance

Set the reflectance of the measurement target (default=100)

Setting optimizes the time required to adjusting the light brightness of the light by
the reflectance of the measurement target.

Setting range: 0.05 to 100

Tune

If the auto-brightness control is not enabled, clicking the Tune button will activate

auto-brightness each time.

@ Auto Exposure Time

Initial

Sets the initial exposure time value for the first time automatic brightness is
executed (def. = 1.000).
Setting range: 0.027 to 12.000

Max

Sets the maximum value for the exposure time adjusted upon automatic brightness
(def. = 12.000).
Setting range: 0.027 to 12.000

Min

Sets the minimum value for the exposure time adjusted upon automatic brightness
(def. = 0.027).
Setting range: 0.027 to 12.000

® Auto LD Power

Sets the initial power value for the first time automatic brightness is executed
(def. =2000).
Setting range: 1 to 4095

Max

Sets the maximum value for the power adjusted at the automatic brightness
(def. = 4095).
Setting range: 1 to 4095

Min

Sets the minimum value for the power adjusted upon automatic brightness
(def. =1).
Setting range: 1 to 4095
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® Alternative Data Acquisition

Enables/disables the LD alternate lighting function usable when the angle-side
beam interferes with the displacement-side sensor*
*This function is available only when both “Angle” and “Displacement” in the

Enabled — .,
Trigger Mode” are enabled.
Enabled Enables the alternating lighting function.
Disabled (def.) Disables the alternating lighting function.
_ _ Sets the LD alternating lighting interval (def. = 100).
Trigger Period

Setting range: 10 to 100

44



2.2.1.7 Thickness

Angle

Measurement

Displacement Communication

Display LD Control

Thickness

Thickness

[ Enabled

@

5.999999 %

Denoising
Threshald

1003 @

Options Select

@ Thickness

Thickness

Enables / disables the thickness measurement mode.

Sets the “Spot Count” within displacement “Multi Spot” to be at least 2.

Enabled

Enables the external trigger input

Disabled (def.)

Disables the external trigger input

Refractive Index of

1st Layer

Displays the 1st layer reflectance in the target thickness measurement.

It cannot be changed.

Refractive Index of

2nd Layer

Sets the 2nd layer reflectance in the target thickness measurement

(def. = 1.000000).

Setting range: 0.000000 to 10.000000

Refractive Index of

Displays the 3rd layer reflectance in the target thickness measurement.

Enabled (def.)

3rd Layer It cannot be changed.
Sets the threshold. When enabled, the measurement value is calculated
using pixels with values higher than the set threshold (def. = 100).

@ Denoising Setting range: 1 to 4,095

Enables the Denoising settings

Disabled

Disables the Denoising settings

45



2.3 The Option List

Multiple option lists can be available to the Suruga OptGauge and you can switch between them.
When you may apply different option settings based on the measurement target or wavelength by
switching to another option list while the Suruga OptGauge is running.

This chapter describes how to switch between multiple option lists, register it, or delete it.

2.3.1 Switching the Option Lists

This section describes how to switch option lists.

1. From the "Options Select" pulldown menu, select the desired option list name.
2. Click the "Save" button.

Angle  Communication
mer; in, ROI Judgement Settings Log File
Exposure Time 10003 [ms) [ Enabled [ Angle (D) [ 1mage
frame Rate 5.0003 [fps] [ Divergence 0.0000'3 [mrad] Workil e
Rotation 0o v [deg] £ Peak 4094.0/¢ 3% 0 [mm)
Mirroring [J Horizontal Dasigma W.D. = 30mm
] vertical (] orientation Enabled Decimal Points
Moving Average Angle Type Angle Unit g X n:
[ Averaging Type Tikt Angle v Degree 3 Angle Y 4%
Origin Off: : Angle D 4
X 0.0000 [deg) [ Threshold 10013 e Fo Z D4Sigma P
Y 0.0000%- [deg] 2 i . S5 4 DA4Sigma X 4%
Auto Aperture FocalLength = 15000.0%51 [mm]  Min Spot Area 6415 A Y bl
9 Ensbled e i
Binning -
Beam Centroid [7] enabled ENpXRY b
Method Intencity v Ty 1|
[ visible
ions Select
vl .. Save Cancel
OptionFilel
OptionFile2
OptionFile3
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2.3.2 Registering an Option List

This section describes how to register an option list. It holds up to 31 option lists to be registered.

1. Click the [...] button.

2. Enter an arbitrary option name and click the [Add] button.

2.

OptionFilel ludgement Settings Log File
optons Name 2bled O Angle (D) 0.0000 < O image
LS ] pivergence 0.0000% [mrad] ;
Working Distance
03 E
1 Peak 4094.0 % 3 o [mm)
' 9E Dasigma W.D. = 30mm
ht o [ Grientation Enabled s
g Tvpe Angle Unit Angle X 45
Tilt Angle: i Degree - Angle ¥ 4
q femove | psing Angle D 4
r e ey Id 1007 o o - DdSigma 45
0.0000% [d : o
¥ [deg] Divargence e i s [ D4Sigma X 45
Auto Aperture FocalLength | 15000.0% [mm]  min spot Area 2] D4Sigma ¥ 45
B Enabled Das 415
Binning o "o
Eeam Centroid O Enabled =AY z
Method |Intencity Adagtive Cal
[ visible
Options Select
3. Click the [X] button.
4. Click the [Save] button.
o
A Judgement Settings Log File
habled [ Angle (D) 0.0000/2] [ae [ ]E]Omage
03 [ Divergence 0.0000/% [mrad] L
Working Distance
0z H
(4 Pesk 4094.0/% 3E o mm)
3 o Ddsigma W.D. = 30mm
I i [ Orientation Enabled e
pixee Angle Unit dngle X hics
it Angle > Eeyee - Angle ¥ 45
Remove | pising ) Angle D 415
- T T hald 100 e — = D4Sigma 44+
0.0000%] ) [
N [deg] Divergence Spot Count 55 - Disigma X |
Autp Aparture Focal Length | 15000.0/3 [mm] Min Spot Area PG| D4Sigma Y 4
[4 Enabled De6 4
Binning =~
id D] enabled Ellipticity
Method |Intencity v Adaptive Cal
O visible

5. The list is now registered in "Options Select" to choose (*See "Switching Option Lists”).
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2.3.3 Deleting an Option List

This section describes how to delete an option list.

1.

2. Select the option name you want to remove and click the [Remove] button.

Click the [...] button while selecting an option other than the one you wish to delete.

Judgement Settings Log File
SBSENEe [ Angle (D) 0.0000 +| [d | | | 0 mage
0f Divergence 0.000013 [mrad] S
Working Distance
OptionFilel = o
0 o: 4 Peak 4094.01% ST —
i Dasigma W.D. = 30mm
S [ Orientation Enzbled e ——
Angle Unit Angle X G
Tilt Angle e Degree - Angle Y 4>
- Angle D =
1004 G e = D4sigma 4
¥ 000001 [deg] Divergence Spot Count 58 1) Eos LB b
Auto Aperture Focal Length | 15000003 [mm]  pin Spot Area 642 Dasigma ¥ hics
4 Enabled D86 B
Binning . s
; 01 Enabled Ellpticity =
Mathad [ Adaptive Cal
[ visible
Options Select
5 e
3. Click the [X] button.
4. Click the [Save] button.
Judgement Settings Log File
pr—— [ Angle (D) 0.0000 3 [ - | O tmage:

OptionFilel
Optionfile2

allallallo

¥ 0.0000:% [deq]

Auto Aperture
Enabled

Focal Length | 15000.01 [mm]

Method Intencity

Divergence 0.00003 [mrad]

] peak 4084.0 2
DéSigma

[ Orientation Enabled

Angle Unit
Degree ~

Muti Spot
Order Area hd
Spot Count 55 [+
Min Spot Area 6415
Binning

[ Enabled

Adaptive Cal
O visiole

Working Distance

3% 0 [mm]
W.D. = 30mm
Degimal Poi
Angle X
Angle ¥
Angle O
D4Sigma
D4Sigma X
D4Sigma ¥
D86

Bl ) ol ol )l o fl )l S

Elipticity
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3 Controlling from External Devices
The Products enable command communication with external devices via serial communication
(RS232C) or TCP/IP communication, allowing sending and receiving data.

3.1 RS232C

The RS232C connections can be broadly categorized into two patterns. After connecting, use

terminal software* to send and receive data via serial communication with the Suruga OptGauge.

*Note: Terminal software must be provided by the customer.

3.1.1 Communication Specifications

ltem Content
Synchronization
Asynchronous
method
Transmission
UTF-8
code
Data type 8 bits
Stop bit 1 bit
Parity None
Flow control None
Baud rate (bps) | 9600/ 19200/ 38400 /57600 / 115200
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3.1.2 Example: connections via the RS232C communication

B Using external PCs for communication
Set up two computers and connect with an RS232C cable.

2. Connect this product to one of the computers, launch the Suruga OptGauge, and start
measurements.

3. Prepare terminal software on the other computer.

4. Configure the command communication settings and initiate communication.

P ST T T T TR
! 1

: ! USB3.0

: L ® Product
I . :

! 1

1

Suruga OptGauge Terminal Software
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> wn -

Using the same computer for communication

Connect the senser head to one computer and then connect the RS232C cable to your computer.

Launch the Suruga OptGauge and start measurement.

Prepare terminal software on the computer.

Configure the communication settings to command and begin communication.

USB3.0

RS232C Cable

® Product

Suruga OptGauge

Terminal Software
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3.1.3 Command Communication Setting Method

This section describes how to configure the Suruga OptGauge and terminal software to command

communication.

The Suruga OptGauge

Select the [Communication] tab in option settings.

Set the “Interface" to "COM" at the Communication Type.
Set "Port" and "Baud Rate" (arbitrary) in the COM settings.

@ N~ §

*"Port" automatically displays the connected port candidates when RS232C is connected.

Angle Displacement Communication

Communication Type

Interface C

COM Settings
Port comi ~ -]
Baud Rate 115200 ~ | [bps]

B Terminal Software

The terminal software, to be provided by the customer, is to be set as below.
1. Set the COM port which matches the "Port" setting in the Suruga OptGauge.
2. Set the same baud rate as the "Baud Rate" setting in the Suruga OptGauge.
3. For settings other than the above, see the "Communication Specifications”.
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3.2 TCPI/IP

TCP/IP supports three main connection patterns. After establishing a connection, data transmission

is performed using terminal software™ to exchange commands with the Suruga OptGauge via

TCP/IP communication.

*Note: Terminal software must be provided by the customer.

3.2.1 Communication Specifications

Default Gateway

DNS Server Address

Item Details
Protocol TCP
IPv4 Address

Subnet Mask

See "Command Communication Setting Method"

Port Number

Private Port of (49152-65535) Range
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3.2.2 Example: connections via the TCP/IP communication

B Using external devices for communication via Ethernet cable.
Set up two computers and connect them with an Ethernet cable.

2. Connect this product to one of the computers, launch the Suruga OptGauge, and start
measurements.

3. Prepare terminal software on the other computer.

4. Configure the communication settings to command and start communication.

! 1

! 1

: ! USB3.0

' L ® Product
| < :

! 1

1

Suruga OptGauge Terminal Software
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Using external devices for communication: Wireless router

Set up two computers and connect them via a wireless router.

Connect the Product to one of the computers, launch Suruga OptGauge, and start
measurements.

Prepare terminal software on the other computer.

Configure the communication settings for the command and start communication.

USB3.0 Cable

® Product

Wireless router

Suruga OptGauge Terminal Software
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Using the Same Computer for Communication

Connect the Product to one computer.

(There is nothing to connect, as the local host address is used).

Launch the Suruga OptGauge and start measurement.

Prepare terminal software on the computer.

Configure the communication settings to command and start communication.

USB3.0

® Product

Suruga OptGauge Terminal Software

Local Host Address
127.0.0.1

56



3.2.3 Command Communication Setting Method
This section describes how to configure the PC, the Suruga OptGauge, and terminal software to

command communication.

PC Settings
1. Click the [Start] button and select [Settings].

Q Settingd
= ° Apps  Documents Web  Settings  People  Folders  Photos B
Best match
I @ Settings @
Apps Settings
>
Setings @ Open
> 3R Unpin trom Start
57 Pin to taskbar
>
@ App settings
>
>
>
Search the web
Q  Settings - See more search result >
am -
Q = &

2. Select [Network & Internet], and then select [Ethernet]. If you are using a wireless LAN router,
select [Wi-Fi] — [Hardware Properties].

& Settings
o Network & internet
L
/-\ i-Fi Properties Data usage
find 3 seting L~ Rt (CRa
® Connected, secured B
Y Home
—H 2 .
M sypstem | ? 1-4avhk Properties Data usage
No internet 0] (9 >
O Bluetooth & devices
| ® Network & interet |
P
/' Parsonalization ¥ Connect, manage known netwarks, metered natwork On c >
B Apps
E-? Ethernet 3
: Accounts Authentication, IP and DNS settings, metered network
F
, Time & language @ VPN ,
5 -
&8 Gaming
K Accessibility 1 2.10.}.’“‘2 r.‘o.???tw.. o @ 5
J Privacy & security
@® Windows Update s Aplnemode of @ ) >
g frow _— >
e T e

57



3. Click [ Edit] under [ IP Assignment ].

«  Settings
= Network & internet > Ethernet
[y BEenTwngskI-2 .
Find a setting Q Mo internet
£} Home Authentication settings. it
B System Metered connection of @)

Some apps might work differently 1o reduce €813 ULIge When you're cannicted 1o this network

© Bluetooth & devices
Set a data limit to help control data usage on this network

| ¥ Network & intemet

# Personalization 1P assignment: Automatic (DHCF)

[

DS server assignment: Automatic (DHCP) Edit
: Accounts

Aggregated link speed (Receive/  1000/1000 (Mbps) Copy
D Time & language Tramsmit):

Link-local IPv6 address: fia801:a607:4d39:a001:5263%6.
& Gaming 1PV6 DNS servers: fecO:00ffE=191 (Unencrypted)

fecO:0:0:fff=2%1 (Unencrypted)
K Accessibility fecD:0.0:Af=3%] (Unencrypted)
o ~ & i Manufacturer: Intel
EIY Description: Intel(R) Ethernet Connection (23) 1219-LM

@ Windows Update Driver version: 1219.245

Physical address (MAC): B8-20-8E-D9-2F-TE

4. Select [Internet Protocol Version 4 (TCP/IPv4) and then select [Properties].
Example)
IP address: 192.168.1.100
Subnet mask: 255.255.255.0

Edit IP settings
Soma of these settings are mana; r organization.

Manual

IPv4
@ on
1P address

192.168.1.100

Subnet mask

255.255.255.0

5. Click [ Save ].
The settings for the PC to which the product is connected are complete.



6.

Perform steps 1 through 5 on the other PC as well.
However, when configuring the IP address in step 5, ensure it does not duplicate the following:
EX. IP address: 192.168.1.101 (*change only the last number)

Subnet mask: 255.255.255.0
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Setting the Suruga OptGauge

1. Select the [Communication] tab in option settings.
2. Set "Communication Type - Interface" to "TCP/IP”.
3. Set "Port" (arbitrary) in TCP/IP settings.

Angle Displacement Communication

Communication Type

Interface Tcp

TCP/IP Settings

Port 4935015 [-]

comi

115200

Terminal Software
For the terminal software you provide yourself, please configure the following settings:

Specify the IP address set on the PC to which this product is connected, as configured in ‘PC
Settings ~ When Communicating Using External Devices ~’, as the destination address.

Configure the same TCP port as the ‘Port’ set on the Suruga OptGauge.
Note: This constitutes the minimum configuration required for command communication using the

TCP/IP. As this involves network communication.
Please be advised to consider security and other settings appropriate to your specific application.
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3.2.3.1 Using the same computer for communication

Setting the Suruga OptGauge

1. Select the [Communication] tab in option settings.
2. Set "Communication Type - Interface" to "TCP/IP”.
3. Set "Port" (arbitrary) in TCP/IP settings.

Angle Displacement Communication

Communication Type

Interface TCP

TCPR/IP Settings

Port 4935013 [-]

ComM1

115200

Terminal Software
The terminal software, to be provided by the customer, is to be set as below.
Local host address: Set 127.0.0.1

Set the TCP port which matches the "Port" setting in Suruga OptGauge.
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3.3

List of Commands

3.3.1 List of Read Commands

3.3.1.1 Common Commands

[ Read Commands ]

Command | Command Command Command Descriotion
Type Parameter 0 | Parameter 1 P
RD VS Reads version information
oL Reads option list information
3.3.1.2 Angle

[ Read Commands ]

Command | Command Command "
Command Description
Type Parameter 0 | Parameter 1
Reads measurement results
AR MLT Reads the Angle Multi Spot measurement results
ASC Reads the multi Angle Spot Count
AS LAS Reas status information from the automatic brightness
EXT Reads the sensor camera exposure time
FRA Reads the sensor camera frame rate
ROT Reads the Rotation configuration
MHE Reads the Mirroring horizontal configuration
MVE Reads the Mirroring vertical configuration
MAV Reads the number of Averaging times configuration
MAE Reads the Averaging processing Enabling configuration
CSP Reads the Cross Section Point configuration
OOX Reads the Origin Offset X value configuration
RD ooy Reads the Origin Offset Y value configuration
AAM Reads the Auto Aperture Method configuration
AD AAE Reads the Auto Aperture Enabling configuration
ROE Reads the ROI enabled configuration
RAX Reads the ROI X value configuration
RAY Reads the ROI Y value configuration
RAW Reads the ROI Width configuration
RAH Reads the ROI Height configuration
ANT Reads the Angle Type configuration
AJE Reads the Judgement Angle Enabling configuration
AJV Reads the Angle Judgement Value configuration
DJE Reads the Judgement Divergence enabling configuration
DJV Reads the Divergence Judgement Value configuration
BRT Reads the Judgement Radius Type configuration
EJE Reads the Judgement Ellipticity enabled configuration
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Command
Type

Command
Parameter 0

Command
Parameter 1

Command Description

RD

AD

EJV

Reads the Ellipticity Judgement value configuration

Reads the Rotation Angle Judgement Enabling

OJE . .
configuration

oV Reads the Rotation Angle Judgement criteria Value

configuration

OJR Read: Rotation Angle Judgement Range configuration

PJE Reads the Peak Judgement Enabling configuration

PJV Reads Peak Judgement Value configuration

RFP Reads the log File output Path configuration

IOE Reads the image file output enabling configuration

RAE Reads the raw data output enabling configuration

I0C Reads the Image file Output Color configuration

IOF Reads the Image file Output Format configuration

CNM Reads the beam Centroid configuration

ANU Reads the Angle Unit configuration

DNE Reads the Denoising Enabled configuration

DNT Reads the Denoising Threshold value configuration

DAX Reads the number of Decimal places for the Angle X
configuration

DAY Reads the number of Decimal places for the Angle Y
Configuration

DAD Reads the number of Decimal places for the Angle D
configuration
(Beam Divergence)

DDS Reads the number of Decimal places for the D4Sigma or
the 1/e? configuration
(Beam divergence)

DDX Reads the number of Decimal places for the D4Sigma or
the 1/e? X(M) configuration
(Beam divergence)

DDY Reads the number of Decimal places for the D4Sigma or
the 1/e? Y(m) configuration
(Beam divergence)

DD8 Reads the number of Decimal places for the D86
configuration

DEL Reads the number of Decimal places for the Ellipticity
configuration

DOR Reads the number of Decimal places for the Rotation
Angle configuration

MSO (Multi Spot) . .
Reads the Order configuration

MSC (Multi Spot)

Reads the Spot Count configuration
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Command
Type

Command
Parameter 0

Command
Parameter 1

Command Description

RD

AD

MSM (Multi Spot)
Reads the minimum Spot Area configuration
ACE Reads the Adaptive Cal execution button display
enabled configuration
BDT Reads the Beam Diameter Type configuration
DOE Reads the Orientation Enabled configuration
OCM Reads the Rotation Angle Measurement method
configuration
BIE Reads the Binning enabled configuration
VAA Reads the Auto Aperture display configuration
VCC Reads the Centroid Cursor display configuration
VCS Reads the Cross Section display configuration
VLA Reads the Labeling Area display configuration
VMR Reads the Measurement Range display configuration
VOC Reads the Origin Cursor display configuration
VSA Reads the Spot Area display configuration
IST Reads the Spot Area Type display configuration
VRA Reads the ROI Area display configuration
VOU Readd the Rotation Angle cursor display configuration
DSN Reads the Spot Number display configuration
VAX Reads the Angle X result display configuration
VAY Reads the Angle Y result display configuration
VAD Reads the Angle D result display configuration
(Beam Divergence)
VDS Reads the D4Sigma or the 1/e?result display
configuration
(Beam Divergence)
VDX Reads the D4Sigma or the 1/e? X(M) result display
configuration
(Beam Divergence)
VDY Reads the D4Sigma or the 1/e? Y(m)result display
configuration
VD8 Reads the D86 result display configuration
VEL Reads the Ellipticity result display configuration
VOR Reads the Rotation Angle display configuration
VTC Reads the Total Count result display configuration
VPE Reads the Peak result display configuration
FAN Reads the Font size for the Angle configuration
EBD Reads the Font size for the Beam Divergence
configuration
FBE Reads the Font size for the Beam Ellipticity configuration
FOR Reads the Font size for the Rotation Angle configuration
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Command | Command Command "
Command Description
Type Parameter 0 | Parameter 1

FPO Reads the Font size for the Power configuration

TRM Reads the external Trigger Mode enabled configuration

LDP Reads the LD output value configuration

LDE Reads the LD output Enabled configuration

LAE Reads the automatic brightness execution Enabled
configuration

LAV Reads the Automatic brightness peak target value
configuration

LAR Reads the Automatic brightness peak target Range
configuration

LRV Reads the Reflectance of the target configuration

LE| Reads the Initial Exposure time value applied in the
automatic brightness configuration

LEX Reads the maximum Exposure time value applied in the
Automatic brightness configuration

LEN Reads the configuration for the minimum exposure time
value used for the automatic brightness

LI Reads the LD output Initial value applied in the
Automatic brightness configuration

LLX Reads the LD output maximum value applied in the
Automatic brightness configuration

LLN Reads the LD output minimum value applied in the
Automatic brightness configuration

SWE Reads the revised calculations Enabled, from the
displacement measurement result, configuration
Reads the Working Distance configuration when revised

SWD calculations when the displacement could not be

measured
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3.3.1.3 Displacement

[ Read Commands ]

Command | Command Command Saliene Desstiian
Type Parameter 0 | Parameter1
Reads the measurement results
DR MLT Reads the Multi Spot Displacement results
DSC Reads the number of spots in the Displacement of Multi
Spot measurement
DS LAS Reads the Automatic brightness Status
EXT Reads the sensor camera Exposure Time
FRA Reads the sensor camera Frame Rate
00X Reads the Origin Offset of X configuration
DJE Reads the Displacement Judgement Enabled
configuration
DJF Reads the Displacement Judgement Far side value
configuration
DUN Reads the Displacement Judgement Near side judgement
configuration
PJE Reads the Peak Judgement Peak Enabled configuration
PJV Reads the Peak Judgement Value configuration
RFP Reads the log File output Path configuration
IOE Reads the Image file Output Enabled configuration
RAE Reads the RAW data output Enabled configuration
RD I0C Reads the Image file Output Color configuration
IOF Reads the Image file Output Format configuration
DO MAE Reads the Averaging process Enabled configuration
MAV Reads the Averaging Time configuration
DNE Reads the Denoising Enabled configuration
DNT Reads the Denoising Threshold configuration
LNU Reads the Length Unit configuration
MSO (Multi Spot) . .
Reads the Order configuration
MSC (Multi Spot) | .
Reads the Spot Count configuration
MSM (Multi Spot) N . .
Reads the Minimum Spot Area configuration
BIE Reads the Binning Enabled configuration
DPD Reads the Decimal Place of Displacement configuration
DPT Reads the Decimal Place of Thickness configuration
DSN Reads the Display Spot Number configuration
MSE Reads the Mask processing Enabled configuration
MP1 Reads the Mask POS-1 configuration
MP2 Reads the Mask POS-2 configuration
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Command | Command Command "
Command Description
Type Parameter 0 | Parameter1
VDS Reads the Value of Displacement result display
configuration
VTC Reads the Value of Total Count result display configuration
VTM Reads the Value of Thickness Measurement display
configuration
VPE Reads the Value of Peak display Enabled configuration
FDS Reads the Font size for Displacement configuration
FTM Reads the Font size for the Thickness Measurement
configuration
FPO Reads the Font size for the Power configuration
TRM Reads the for the external Trigger Mode enabled
configuration
LDP Reads the LD Power output value configuration
LDE Reads the LD output Enabled configuration
LAE Reads the Automatic brightness execution Enabled
configuration
LAV Reads the Automatic brightness peak target Value
configuration
LAR Reads the Automatic brightness peak target Range
configuration
Reads the Reflectance of the target for the automatic
LRV . . .
RD DO brightness configuration
LE| Reads the Exposure time Initial value for the automatic
brightness
LEX Reads the Exposure Maximum time value for the
automatic brightness configuration
LEN Reads the Exposure minimum time value applied in the
automatic brightness configuration
LI Reads the LD output Initial value applied in the automatic
brightness configuration
LLX Reads the LD output Maximum value applied in the
automatic brightness configuration
LLN Reads the LD output minimum value applied in the
automatic brightness configuration
BLE Reads the alternating Lighting function Enabled
configuration
BLP Reads the alternating Lighting interval configuration
SAE Reads the correction, being revised from the Angle
measurement results, Enabled configuration
SAX Reads the correction, being revised from the horizontal
Angle if the angle measurement fails, configuration
SAY Reads the correction, being revised from the vertical Angle

if the angle measurement fails, configuration
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Command | Command Command L
Command Description
Type Parameter 0 | Parameter1
TME Reads the Thickness Measurement Enabled configuration
RD DO TR2 Reads the Thickness measurement at Refractive index on

the 2" layer configuration
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3.3.2 List of Write Commands

3.3.2.1 Common Commands

[ Write Commands ]

Command | Command Command Command Descriotion

Type Parameter 0 | Parameter 1 P

WR oL Writes the Option List configuration
3.3.2.2 Angle

[ Write Commands ]

Command | Command Command o
Type Parameter O | Parameter 1 Command Description
EXT Writes the sensor camera Exposure Time
FRA Writes the sensor camera Frame Rate
ROT Writes the Rotation configuration
MHE Writes the Mirroring Horizontal configuration
MVE Writes the Mirroring Vertical configuration
MAV Writes the number of Averaging times configuration
MAE Writes the Averaging processing Enabled configuration
CSP Writes the Cross Section Point configuration
0]0).4 Writes the Origin Offset X value configuration
ooy Writes the Origin Offset Y value configuration
AAM Writes the Auto Aperture Method configuration
AAE Writes the Auto Aperture enabled configuration
WR AO ROE Writes the ROI Enabled configuration
RAX Writes the ROI X value configuration
RAY Writes the ROl Y value configuration
RAW Writes the ROI Width configuration
RAH Writes the ROI Height configuration
ANT Writes the Angle Type configuration
AJE Writes the Angle Judgement Enabled configuration
AJV Writes the Angle Judgement Value configuration
DJE Writes the Divergence Judgement Enabled configuration
DJV Writes the Divergence Judgement Value configuration
BRT Writes the Radius Type Judgement configuration
EJE Writes the Ellipticity Judgment Enabled configuration
EJV Writes the Ellipticity Judgement Value configuration
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Command

Command

Command

Command Description

Type Parameter 0 | Parameter 1

OJE Writes the Rotation Angle Judgement Enabled configuration

oJv Writes the Rotation Angle Judgement criteria Value
configuration

OJR Writes the Rotation Angle Judgement Range configuration

PJE Writes the Peak Judgment Enabled configuration

PJV Writes the Peak Judgement Value configuration

RFP Writes the Log File out Path configuration

IOE Writes the Image file Output Enabled configuration

RAE Writes the Raw data output Enabled configuration

10C Writes the Image file Output Color configuration

IOF Writes the Image file Output Format configuration

CNM Writes the Beam Centroid configuration

ANU Writes the Angle Unit configuration

DNE Writes the Denoising Enabled configuration

DNT Writes the Denoising Threshold configuration

DAX Writes the Decimal places in the Angle X configuration

WR AO DAY Writes the Decimal places in the Angle Y configuration

DAD Writes Decimal places in the Angle D configuration
(Beam Divergence)

DDS Writes the Decimal places in theD4Sigma or the 1/e?
configuration
(Beam Divergence)

DDX Writes the Decimal places in the D4Sigma or the 1/e2 X(M)
configuration
(Beam Divergence)

DDY Writes the Decimal places in the D4Sigma or the 1/e?Y(m)
decimal place configuration

DD8 (Beam Divergence)
Writes the Decimal places in the D86 configuration

oJv Writes the Rotation Angle Judgement criteria Value
configuration

DEL Writes the Decimal places in the Ellipticity configuration

DOR Writes the Decimal places in the Rotation Angle

configuration
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Command

Type

Command

Parameter 0

Command

Parameter 1

Command Description

WR

AO

MSO (Multi Spot)
Writes the Order configuration
MSC (Multi Spot)
Writes the Spot Count configuration
MSM (Multi Spot)
Writes the Minimum Spot area configuration
ACE Writes the Adaptive Cal execution button display enabled
configuration
BDT Wirtes the Beam Diameter Type configuration
DOE Writes the Orientation Enabled configuration
OCM Writes the Rotation Angle Measurement method
BIE Writes Binning Enabled configuration
VAA Writes the Auto Aperture display configuration
VCC Writes the Centroid Cursor display configuration
VCS Writes the Cross Section display configuration
VLA Writes the Labeling Area display configuration
VMR Writes the Measurement Range display configuration
VOC Writes the Origin Cursor display configuration
VSA Writes the Spot Area display configuration
IST Writes the Spot area Type display configuration
VRA Writes the ROI Area display configuration
DSN Writes the Display Spot Number configuration
VOuU Writes the Rotation Angle Cursor display configuration
VAX Writes the Angle X result display enabled configuration
VAY Writes the Angle Y result display enabled configuration
VAD Writes the Angle D result display enabled configuration
(Beam Divergence)
VDS Writes the D4Sigma or 1/e? result display enabled
configuration
(Beam Divergence)
VDX Writes the D4Sigma or 1/e? X(M) result display enabled
configuration
(Beam Divergence)
VDY Writes the D4Sigma or 1/e? Y(m) result display enabled

configuration
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Command | Command Command o
Type Parameter 0 | Parameter 1 Command Description
VD8 (Beam Divergence)
Writes the D86 result display enabled configuration
VEL Writes the Ellipticity result display enabled configuration
VOR Writes the Rotation Angle result display configuration
VTC Writes the Total Count result display enabled configuration
VPE Writes the peak result display Enabled configuration
FAN Writes the Font size for the Angle configuration
FBD Writes the Font size for the beam spread configuration
FBE Writes the Font size for the beam ellipticity configuration
FOR Writes the Font size for the Rotation angle configuration
FPO Writes the Font size for the Power configuration
TRM Writes the externa Trigger Mode enabled configuration
LDP Writes the LD Power output value configuration
LDE Writes the LD output Enabled configuration
LAE Writes the Automatic brightness execution Enabled
configuration
WR AO LAV Writes the Automatic brightness peak target Value
configuration
LAR the Automatic brightness peak target value configuration
LRV Writes the Reflectance of the target configuration
LE] Writes the Exposure time Initial value applied in the
automatic brightness configuration
LEX Writes the maximum Exposure time applied in the
automatic brightness configuration
LEN Writes the minimum Exposure time applied in the
automatic brightness configuration
L] Writes the LD output Initial value applied in automatic
brightness
LLX Writes the LD output maximum value applied in the
automatic brightness configuration
LLN Writes the LD output minimum value applied in the
automatic brightness configuration
SWE Writes the enabled configuration for the revised

calculations using displacement measurement results
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Command

Type

Command

Parameter 0

Command

Parameter 1

Command Description

WR

AO

SWD

Writes the configuration for the working distance applied in
revised calculations when displacement could not be
measured
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3.3.2.3 Displacement

[ Write Commands ]

Command
Type

Command
Parameter O

Command
Parameter 1

Command Description

WR

DO

EXT

Writes the sensor camera Exposure Time

FRA Writes the sensor camera Frame Rate
00X Writes the Origin Offset X value configuration
DJE Writes the Displacement Judgement Enabled
configuration
DJF Writes the Displacement Judgement Far side value
configuration
DUN Writes the Displacement Judgment Near side value
configuration
PJV Writes the Peak Judgement Value configuration
PJE Writes the Peak Judgment Enabled configuration
RFP Writes the log File output Path configuration
IOE Writes the Image file Output Enabled configuration
RAE Writes the RAW data output Enabled configuration
I0C Writes the Image file Output Color configuration
IOF Writes the Image file Output Format configuration
MAV Writes the number of Averaging times configuration
MAE Writes the Averaging process Enabled configuration
DNE Writes the Denoising Enabled configuration
DNT Writes the configuration for the denoising threshold value
configuration
LNU Writes the Length Unit configuration
MSO (Ml.,llti Spot) . -
Writes the Order configuration
MSC (Mylti Spot) . .
Writes the Spot Count configuration
MSM (Multi Spot) -
Writes the minimum Spot Area configuration
BIE Writes the Binning Enabled configuration
DPD Writes the Decimal Places of the Displacement
configuration
DPT Writes the Decimal Places the Thickness configuration
DSN Writes the Display Spot Number configuration
MSE Writes Mask processing Enabled configuration
MP1 Writes the Mask POS-1 configuration
MP2 Writes the configuration for the mask POS-2
VDS Writes the Displacement result display configuration
VTM Writes the Thickness Measurement result display

configuration
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Command | Command Command "
Command Description
Type Parameter 0 | Parameter 1
VTC Writes the Total Count result display configuration
VPE Writes the display configuration for the peak results
FDS Writes the font size configuration for the displacement
FTM Writes the font size configuration for the thickness
FPO Writes the font size configuration for the power
TRM Writes the enabled configuration for the external trigger
mode
LDP Writes the configuration for the LD output value
LDE Writes the enabled configuration for the LD output
LAE Writes the enabled configuration for the automatic
brightness execution
LAV Writes the configuration for the automatic brightness peak
target value
LAR Writes the configuration for the automatic brightness peak
target range
LRV Writes the configuration for the automatic brightness target
object reflectance
LE| Writes the configuration for the initial exposure time value
applied in automatic brightness
LEX Writes the configuration for the maximum value of
WR DO exposure time applied in automatic brightness
LEN Writes the configuration for the minimum value of
exposure time applied in automatic brightness
LL] Writes the Initial Exposure time value applied in the
automatic brightness configuration
LLX Writes the maximum Exposure time value applied in the
Automatic brightness configuration
LLN Writes the configuration for the minimum exposure time
value used for the automatic brightness
BLE Writes the enabled configuration for the alternating lighting
function
BLP Writes the configuration for the alternating lighting interval
SAE Writes the enabled configuration for the revised
calculations using angle measurement results
Writes the configuration for the horizontal direction angle
SAX applied in revised calculations when angle could not be
measured
Writes the configuration for the vertical direction angle
SAY applied in revised calculations when angle could not be
measured
TME Writes the Thickness measurement enabled configuration
TR2 Writes the configuration for the 2nd layer refractive index
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3.3.3 List of Execute Commands

[ Execute Commands]

Command Command Command L
Command Description
Type Parameter O Parameter 1
sV Executes the Option save
AL Executes the Automatic brightness for the angle
measurement
DL Executes the automatic brightness for the
Displacement
EX AR MSN Executes the Angle Main Spot Number switching
DR MSN Extecuj[es the Displacement Main Spot Number
switching
RO Executes the Log Output for measurement results
AZ Executes the Angle Zero set
DZ Executes the Displacement Zero set

3.4 Read Commands

3.4.1 Command Format

3.4.1.1 Common Commands

[Read: Version Information]

(R[] [v[s[cr[LF|
External | suruga
Device |F.:|D|_, SIEE 3| CR \ LF | Opt Gauge
*1: Major number
2. Minor number
*3: Build number
[Read: Option List Information]

[R[o| Joft][ cr [ LF |
External "| suruga
Device IR|D[.["1].] "2 |.[3] crR| LF | | oOptGauge

*1: Number of option lists

*#2: Option name (includes many option names as there are option lists, separated with commas)

*3: Index indicating selected options
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3.4.1.2 Angle

[ Read: Measurement Results ]

External
bevies' | [R[o] Tl o [o- o o[ [l o] Js[ o[ [ o [l [ [ 7] [Fu].[ 5] cx [ ]

[R[o[ . [af[r[ cR [ \F |

1

2
#3:
4
5
6:
T
8:
9

: Tilt Angle/Beam Angle: Angle X measurement value

Tilt Angle/Beam Angle: Angle Y measurement value

Tilt Angle/Beam Angle: Angle D measurement value

Beam Divergence: D4Sigma or 1/e? measurement value

Beam Divergence: D4Sigma X(M) or 1/e? X(M) measurement value
Beam Divergence: D4Sigma Y (m) r 1/e? Y(m)measurement value
Beam Divergence: D86 measurement value

Beam Ellipticity measurement value

Beam: Total count value

*10: Beam: Peak value

11

: Judgement: Tilt angle (D) judgement result (OK / NG)

#12: Judgement: Beam divergence judgement result (OK / NG)
*13: Judgement: Ellipticity judgement result (OK / NG)

*14: Judgement: Peak judgement result (OK / NG)

*15: Angle Unit (degree / DegMinSec / milli-radian)

*16: Orientation Measurement value

7

: Orientation Judgement result (OK / NG)

[ Read Multi Spot Measurement Results ]

Device

External

(RIo[ . TATR] MIc]7] 1] %2

Suruga
Opt Gauge

(rIof. [a[ [a T's[. [e[ [7[ Jrel T'o. [ 20 [*u] [raef [ras] [l [us] [fae] ["ir[ e[ CRLF ]

*1: Acquisition Start Spot Number (1 to 100)
*2: Consecutive Spot Count to Read from3%1 (1 to 100)

*#3:Tilt Angle / Beam Angle: Angle X measurement value

*4: Tilt Angle / Beam Angle: Angle Y measurement value

*5: Tilt Angle / Beam Angle: Angle D measurement value

*6:
T
*8:
*Q:
%10

Beam Divergence: D4Sigma or 1/e? measurement value

Beam Divergence: D4Sigma X(M) or 1/e? X(M) measurement value
Beam Divergence: D4Sigma Y (m) or 1/e? Y(m) measurement value
Beam Divergence: D86 measurement value

: Beam Ellipticity measurement value

*11: Beam: Total Count value

Suruga
OptGauge
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12
#13:
#14:
#15:
#16:

Beam: Peak value

Judgement: Tilt Angle (D) judgement result (OK / NG)
Judgement: Beam Divergence judgement result (OK / NG)
Judgement: Ellipticity judgement result (OK / NG)
Judgement: Peak judgement result (OK / NG)

®17: Angle Unit (degree / DegMinSec / milli-radian)

*18:
*10:
*20:

Orientation measurement value
Judgement : Orientation judgement result (OK / NG)

Measurement Results of %3 to »¢19 specified in 2 (The specified number of results will be

included, separated by “,”)

[ Read: Angle Multi Spot Count ]

(R[D[ [a[R] [a[s[c] cr [ LF | .
External Suruga
Device j | R | D | , |><1| CR | LF | OptGauge
*1 . Number of measured Spot Count (0 to 100)
[ Read: Automatic Brightness Status Information ]

IR[D]. [a]s].[r]a]s] cr | LF |
External > Suruga
Device ‘R‘Iﬁl , *1‘ CR | LF ‘ OptGauge

#¢1: Dimming status

("0" = dimming complete, "1" = dimming in process, "2" = dimming failed, "3" = dimming not started)

[ Read: Sensor Camera Exposure Time ]

[RIo[. [aJof. Je[x]T] cR | LF |

External
Device

IrR|D|. |1

CR|LF\

i
*

*1: Exposure time (0.027 to 2000)

Suruga
Opt Gauge
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[ Read: Sensor Camera Frame Rate ]

Suruga

Opt Gauge

[R[o] . [ajo] [FIR[A[ CR | LF | ‘
External i
Device ‘R | D‘ . |1| CR | LF |
*1: Frame rate (0.1 to 100)
[ Read: Rotation Configuration ]

(R[p[ [ao] [RjoJT] CR | LF | L
External -
Device |R[D]. [*1] cr | LF |

Suruga
Opt Gauge

*1: Rotation (“0” = OFF, “1” = Rotation right 90°, “2” = Rotation right 180°, “3” = Rotation right 270°)

[ Read: Mirroring Horizontal Configuration ]
[R[p[.[a[o]. [M[H][E] CR | LF |

External

Device |rR|D|. ["]

CR|LF\

i
*

*1: Mirroring (“0” = OFF, “1” = Horizontal Mirroring display)

[ Read: Mirroring Vertical Configuration ]
(R[o] [afo]. [mv][e[ cR | LF |

Suruga

Opt Gauge

External

Device ‘R|D| . |1|

CR\LF|

-
*

*1: Mirroring (“0” = OFF, “1” = Vertical Mirroring)

[ Read: Number of Averaging Times Configuration ]
[R[o].[aJof. [m[afv] cR] LF |

External

Device

[RID[. ["1f CR | LF |

Suruga
Opt Gauge

"
-

*1: Number of Averaging times (2 to 262144)

Suruga
Opt Gauge
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[ Read: Averaging Processing Enabled Configuration ]

[R[p[. [afo]. [m[afE[ cR | LF |
External | Suruga
Device IR[D[.[f1] cr | LF | Opt Gauge
*1: Averaging Processing (“0” = disabled, “1” = enabled)
[Read: Cross Section Point configuration]

[R[p]. [ajo].[c[s[P[ CR | LF | ‘
Extgrnal - Suruga
Device [R]D[.[71] cR | LF | | OptGauge
*1: Cross Section Point (“0” = Origin Cursor, “1” = Beam Cursor)
[ Read: Origin Offset X Value Configuration ]

[R[o[ [afo[. [ofo[x] cr [ LF | ‘
External 7| Suruga
Device IrR|D| . [*1] cr | LF | Opt Gauge
*1: Origin Offset X (-20 to 20)
[ Read: Origin Offset Y Value Configuration ]

[R[p[.[a[o].[o[o]Y] CR | LF | _
External " Suruga
Device IR|D|.[*1] cR | LF | | OotGause
*1: Origin Offset Y (-20 to 20)
[ Read: Auto Aperture Method Configuration ]

[R[o]. [alof. [afalm] crR] LF |
External g Suruga
Device |R|D| ] |1| CR | LF | Opt Gauge

*1: Auto Aperture method (“0” = area, “1” = luminance)
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[ Read: Auto Aperture Enabled Configuration ]

[R[o[ [aJo] |AJAJE] CR | LF |
External Suruga
Device [R[D].[*1] cR | LF | | OotGauge

-
-

Y

1. Auto Aperture (“0” = disabled, “1” = enabled)

[ Read: ROI Enabled Configuration ]

[R[p[.[a]o] [RofE[ R | LF |
External Suruga
Device | R | D‘ ] |“1| LF ‘ Opt Gauge

]
=)

*1: ROI (“0” = disabled, “1” = enabled)

[ Read: ROI X Value Configuration ]
[R[p[.[afo].[R[a[x] CR | LF |
External Suruga
Device ‘R|D| _, |1| CR \ LF | Opt Gauge

i
*

*1: ROI X value ( - 3000 to 3000) or ( - 1500 to 1500) if Binning is enabled

[ Read: ROI'Y Value Configuration ]

[R[o[.[a[o] [RIA[Y] CR | LF |
External Suruga
Device |rR|D|.[¥1] cR | LF | | OotGauge

i
*

Y

*1: ROI'Y value ( - 3000 to 3000) or ( - 1500 to 1500) if Binning is enabled

[ Read: ROI Width Configuration ]

[R[o] [ATo] [RIA[W] & [ 7]

Suruga
F | Opt Gauge

External
Device [rR]D]. [F1] cr |

i
+%

—

*1: ROI Width (0 to 3000) or (0 to 1500) if Binning is enabled
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[ Read: ROI Height Configuration ]

[Rlo[. |afol [rlafn] cr | LF |

Suruga
Opt Gauge

Suruga
Opt Gauge

External
Device |rR|p] . [F1] cr | LF |
*1: ROI height (0 to 3000) or (0 to 1500) if Binning is enabled
[ Read: Angle Type Configuration ]

[R[p[.[alo]. [a[n[T[ CR] LF | .
External
Device Ir|p| . [*1] cr | tF |
*1: Angle Type (“0” = Tilt Angle)
[ Read: Angle Judgement Enabled Configuration ]

[R[p].[afo] [a[J]E[ cR | LF | k
External i
Device |rR|p] . [F1] cr | LF |
*1: Angle judgement (“0” = disabled, “1” = enabled)
[ Read: Angle Judgement Value configuration ]

[R[p[.[afo] [a[J[v]cR | LF | -
External -
Device |rR|D| . [71] cr | LF |
*1: Angle judgement value (0 to 10)
[ Read: Divergence Jedgement Enabled configuration ]

[R[p[.[ao].[D]J][E] CR | LF | ‘
External -
Device |rR[D[.[*1] crR | LF |

*1: Divergence judgement (“0” = disabled, “1” = enabled)

Suruga
Opt Gauge

Suruga

Opt Gauge

Suruga

Opt Gauge
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[ Read: Divergence Judgement Value Configuration ]

External
Device

(Riof. Jafol Jojufv] cr | LF |

External
Device

External
Device

External
Device

External

Suruga
[R[D|.[*1] cr | LF | | OptGauge
*1: Divergence judgement Value (0.0000 to 1000.0000)
[ Read: Radius Type Judgemnt Configuration ]
[R[p[. [afo] . [B[R[T[ CR | LF | .
Suruga
[R[D[.["1] cR | LF | | OptGauge
*1: Radius Type judgement (“0” = D4Sigma or 1/e?, “1” = D86)
[ Read: Ellipticity Jedgement Enabled Configuration ]
[R[p[.[a]o]. [E[J|E] CR| LF | -
" Suruga
[R[D].[#*1] cR | LF | | OptGauge
1 Ellipticity judgement (“0” = disabled, “1” = enabled)
[ Read: Ellipticity Judgement Value Configuration ]
(R[p[.[afo] . JE[JJv] CR| LF | _
" Suruga
[R[D].[*1] cR | LF | | OptGauge
*1: Ellipticity judgement value (0.0000 to 1.0000) at Judgement
[ Read: Rotaion Angle Judgement Enabled Configuration ]
(R[D]. [a]o] Jo]JE] CR [ LF | ;
- Suruga
IR|[D| . |[*1] cr | LF | OptGauge

Device

<
<

*1 ! Rotaion angle judgement (“0” = disabled. “1” = enabled)
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[ Read: Rotaion Angle Judgement Criteria Value Configuration ]

[R[p[. [afo] JoJyJv] cr | LF |

v

Suruga

OptGauge

Suruga

OptGauge

Suruga
Opt Gauge

Suruga
Opt Gauge

External
Device |R|D| , |X1| CR | LF |
*1 . Rotaion angle judgement criteria value (-90.0000 to 90.0000)
[ Read: Rotaiton Angle Judgement Value Range Configuration ]

(R[D]. |aJof [O]J|R] CR [ LF | ;
External -
[(R[o[ Pl cr [ o ]
*1 Rotation angle judgement value range (-90.0000 to 90.0000)
[ Read: Peak Juedgement Enabled Configuration ]

[R[o] [afof. [p]s[E[ R | LF ] -
External i
Device |rR|D| . [71] cr | LF |
*1: Peak judgement (“0” = disabled, “1” = enabled)
[ Read: Peak Judgement Value Configuration ]

[R[o] [afof. [p]s]v] R | LF ] -
External i
Device |rR|D| . [71] cr | LF |
*1: Peak judgement value (0.0 to 4095.0)
[ Read: Log File Output Path Configuration ]

(R[p[.[a[o] . [R[F[P]| CR | LF | ‘
External -
Device |rR[D[.[*1] crR | LF |

*1 ! Log File Path Strings

Suruga
OptGauge
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[ Read: Image File Output Enabled Configuration ]

[R[p].[aJof [r]ofe[ cR] LF | -
External " Suruga
Device [RID].[*1] cR [ LF | | optGauge
*1 ! Image File Output (“0” = disabled, “1” = enabled)
[ Read: RAW Data Output Enabled Configuration ]

[R[p][. [afo] |R[A[E[ CR [ LF | ‘
External ” Suruga
Device ‘F& | D‘ _, |1| CR | LF | OptGauge
1 : RAW Data Output (“0” = disabled, “1” = enabled)
[ Read: Image File Output Color Configuration ]

[R[p].[aJof [r]ofc] cR] LF | -
External - Suruga
Device |R|D].[*1] crR | LF | OptGauge
1 ! Image File Output Color (“0”= Full Color, “1”= Grayscale)
[ Read: Image File output format Configuration ]

(R[p[.[afo] [I]ofF[ cR | LF | -
External ” Suruga
Device |rR|D] . [F1] cr | LF | OptGauge
1 ! Image File Output Format (“0"= png. “1"=bmp, "2"= tiff)
[ Read: Beam Centroid Configuration ]

[R[p[.[afo]. [c[N[M[ CR | LF |
External > Suruga
Device [R]D[.["1] cR | LF | | OptGauge

*1: Beam Centroid (“0” = area, “1” = intensity)
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[ Read: Angle Unit Configuration ]

[RID[. [ajof [a[n]u] c’ | LF |

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

External
Device IrR|D| . [*1] cr | LF |
*1: Angle Unit (“0” = degree, “1” = DegMinSec, “2” = milliradian)
[ Read: Denoising Enabled Configuration ]
[R[p[. [alo]. [o[n[E[ R | LF | X
External -
Device \rR|D|.["1] cr | LF |
*1: Denoising function (“0” = disabled, “1” = enabled)
[ Read: Denoising Threshold Value Configuration ]
[R[p[.[ao]. [DIN]T] CR | LF | ‘
External "
Device [R]o[. [ 1] crR | LF |
*1: Denoising threshold value (1 to 4095)
[ Read: Number of Decimal Places for the Angle X Configuration ]
[R[p[.[afo].[pfafx[ cR | LF | ‘
External -
Device ‘R|D||1| CR ‘ LF |
*1: Decimal places (0 to 8)
[ Read: Number of Decimal Places for the Angle Y Configuration ]
[R[p[.[afo].[D[a]Y] CR | LF | ‘
External -
Device Ir|D|.["1] cr | tF |

*1: Decimal places (0 to 8)

Suruga
Opt Gauge
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[ Read: Number of Decimal Places for the Angle D Configuration ]

[Riof. Jafo] [ofafo] cr | LF |

External

Device

(RID[. '] cR | LF |

i
&,

*1: Decimal places (0 to 8)

Suruga
Opt Gauge

[ (Beam Divergence) Read: Number of Decimal Places for the D4Sigma or the 1/e? Configuration ]

[RIof. [afo] [ofofs| cR | LF |

External

Device

[RIo[. ["1] cR | LF |

i
-

*1: Decimal places (0 to 8)

Suruga
Opt Gauge

[ (Beam Divergence) Read: Number of Decimal Places for the D4Sigma X(M) or the 1/€2X(M)

configuration ]

[RIo[.|afo] [ojofx]| ck | LF |

External

Device

[RID[. 1] e’ | LF |

*1: Decimal places (0 to 8)

Suruga

Opt Gauge

[ (Beam Divergence) Read: Number of Decimal Places for the D4Sigma Y(m) or the 1/€2Y(m)

Configuration ]

(Rlo[.|afol. [pofv] cR | \F |

External

Device

[RIO[ . J"1] cR | LF |

i
*

*1: Decimal places (0 to 8)

[ (Beam Divergence) Read: Number of Decimal Places for D86 Configuration ]

(Rlo[.|afo]. [pofs] R | \F |

External

Device

[RID[. ["1f CR | LF |

"
-

*1: Decimal places (0 to 8)

Suruga
Opt Gauge

Suruga
Opt Gauge
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[ Read: Number of Decimal Places for Ellipticity Configuration ]

External
Device

[RIo[. |afo] [oJefL] cr | LF |

[RID[. 1] e’ | LF |

*1: Decimal places (0 to 8)

[ Read: Number of Decimal Places for the Rotation Angle Measurement Configuration ]

Suruga

Opt Gauge

Suruga

OptGauge

Suruga

Opt Gauge

Suruga
Opt Gauge

[(R[p]. [a]0] [P|OJR] CR [ LF | ;
External
(R[o[ ] & [ o]
*1 . Decimal places (0~8)
[ (Multi Spot) Read: Order Configuration ]

[R[p[.[a]o] [m[s[of c’ | LF |
External i
Device |R|D‘|1| CR | LF ‘
*1: (Multi Spot) List sort type (“0” = area, “1” = angle)
[ (Multi Spot) Read: Spot Count Configuration ]

[R[p[. [a]o] [m[s[c[ R | LF |
External >
Device |rR[D[.[*1] cr | LF |
*1: (Multi Spot) Spot count (1 to 100)
[ (Multi Spot) Read: Minimum Spot Area configuration ]

IrR|D|.|[afo].|m|s|m] crR | LF |
External g
Device IR[D]. ]| crR | LF |

*1: Minimum spot area (1 to 1023)

Suruga
Opt Gauge
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[ Read: Adaptive Cal Execution Button Display Enabled Configuration ]

External
Device

[Rlo[. |afo]. falcle] cR | LF |

HEINE

CR\LF|

i
+

*1: Adaptive Cal execute button display (“0” = disabled, “1” = enabled)

[ Read: Beam Diameter Type Configureation ]

[R|p[. [afo] [BID|T] cr | LF |

Suruga
Opt Gauge

v

Suruga

OptGauge

External
[R[o[ [ R [ or |
*1 : Beam Diameter Type (“0"=D4Sigma. “1"=1/e?)
[ Read: Orientation Enabled Configuration ]

[R[p].[ajo] [ofofE[ R | \F | ‘
External -
Device Ir|D|. [*1] cr | LF |
*1: Orientation Enabled (“0” = disabled, “1” = enabled)
[ Read: Rotation Angel Measurement Method Configuration ]

[R[D]. |aJo[. [ofc|m] cr | LF | ;
External -
Device |R|D| , |X1| CR | LF |

*1 ! rotation angle measurement method (“0"= Ellipse Fitting. “1”= Max Distance Search)

<
<

[ Read: Binning Enabled Configuration]

External
Device

[Riof. [aJof. [eft]e] cR | LF |

-
-

Y

[RID[. "]

CF&|LF\

*1: Binning setting (“0” = disabled, “1” = enabled)

Suruga
Opt Gauge

Suruga

OptGauge

Suruga
Opt Gauge
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[Read Auto Aperture Display Configuration]

External
Device

[R[D| . [afof . [v]aA] cR | LF ]

v

(R[D]. [*1]

*1: Auto Aperture display (“0” = disabled, “1” = enabled)

[ Read: Centroid Cursor Display Configuration ]

External
Device

[R[D| . [ajo] . vjcfc] cr | LF ]

Suruga

OptGauge

v

(R[D]. [*1]

#¢1: Centroid Cursor display (“0” = disabled, “1” = enabled)

[ Read: Cross Section Display Configuration ]

External
Device

[R[D] . [afo] . Jv]c[s| cR | LF ]

Suruga

OptGauge

v

(R[D]. [*1]

*1: Cross Section display ("0" = disabled, "1" = enabled)

[ Read: Labeling Area Display Configuration ]

External
Device

[R[D| . [afof Jv]L]A] CR | LF ]

Suruga

OptGauge

v

(R[D]. [*1]

#¢1: Labeling Area display ("0" = disabled, "1" = enabled)

[ Read: Measurement Range Display Configuration ]

External
Device

[R[D] . [aJo] . [V|M|R] CR | LF ]

Suruga

OptGauge

v

(R[D]. [*1]

#1: Measurement range display ("0" = disabled, "1" = enabled)

Suruga

OptGauge
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[ Read: Origin Cursor Display Configuration ]

External
Device

[R[D| . [ajo] . v]ofc] cr | LF

v

(R[D]. [*1]

#¢1: Origin Cursor display ("0" = disabled, "1" = enabled)

[Read: Spot Area Display Configuration]

Suruga

OptGauge

External
Device

[R[p[ . [afo]. [v[s|af cr ] LF

v

[R[D] . [*1]

*1: Spot Area display ("0" = disabled, "1" = enabled)

[Read: Spot Area Display Type Configuration]

Suruga

Opt Gauge

External
Device

[R[D] . [ajof Jr|s[T] cr | LF

v

(R[D]. [*1]

#¢1: Spot Area display type ("0" = D4Sigma, "1" = D86)

[ Read: ROI Area Display Configuration ]

Suruga

OptGauge

External
Device

[R[D]| . [aJo] [VIR[A] cR | LF

v

(R[D]. [*1]

% 1: ROI area display ("0" = disabled, "1" = enabled)

[ Read: Rotaion Angle Cursor Display Enabled Configuration ]

Suruga

OptGauge

External
Device

[R[D] . [a]o] . [v]ou] cR | LF ]

v

(R[D]. "]

*1 . Rotation Angle Cursor Display (“0” = disable. “1” = enable)

Suruga

OptGauge
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[ Read: Display Spot Number Configuration ]

Suruga

OptGauge

Suruga

OptGauge

Suruga

OptGauge

Suruga

OptGauge

(R[D[ . [a[o [D[S[N] cR [ LF | ‘
External -
Device IR|[D|, [*1] CR | LF
#¢1: Display spot number setting value (0 to 100)
[ Read: Angle X Result Display Configuration ]

(R[D[ . [aJof [v][a[x] crR [ LF | ‘
External -
Device IR|[D|, [*1] CR | LF
*1: Result display ("0" = disabled, "1" = enabled)
[ Read: Angle Y Result Display Configuration ]

(R[D[ . [aJof [v][a[y] crR [ LF | ‘
External i
Device |R|D| , |><1| CR | LF
*1: Result display ("0" = disabled, "1" = enabled)
[ Read:Angle D Result Display Configuration ]

[R[D[-[Ao] . [V[A[p] R [ ir ] ‘
External -
Device |R|D| ) |><1| CR | LF
*1: Result display ("0" = disabled, "1" = enabled)
[ Read: D4Sigma or 1/e? Result Display Configuration ]

(R[D[. [a]O]. |V|D|S]| CR | LF | X
External g
Device IR|[D|. [*1] CR | LF

&
<

*1: Result display ("0" = disabled, "1" = enabled)

Suruga

OptGauge
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[ Read: D4Sigma X(M) or 1/e?X(M) Result Display Configuration ]

(R[p[ . [a[o[ [V[D[X] crR [ LF | ‘
External - Suruga
Device | R | D | , |><1| CR | LF | OptGauge
*1: Result display ("0" = disabled, "1" = enabled)
[ Read: D4SigmaY(m) or 1/e2Y(m) Results display Configuration ]

(R[p[ . [a[o [v[D[¥] cR [ LF | ‘
External g Suruga
Device | R | D | , |><1| CR | LF | OptGauge
*1: Result display ("0" = disabled, "1" = enabled)
[ Read: D86 Results Display Configuration ]

(R[p[ . [a[o[ [v[D[8] cR [ LF | ‘
External " Suruga
Device | R | D| , |><1| CR | LF | OptGauge
*1: Result display ("0" = disabled, "1" = enabled)
[ Read: Ellipticity Results Display Configuration ]

[R[D[ [A[o . [V[F[L] R [ ir ] :
External Suruga
Device | R | D| } |X1| CR | LF | OptGauge
*1: Result display ("0" = disabled, "1" = enabled)
[ Read: Rotation Angle Result Display Configuration ]

[R[D] [A[o] . [V[o[R] R [ ir ] ‘

7 4ol B - Suruga

I ) [R]D].[*1] crR | LF | OptGauge

®1 . Result display (“0” = disabled, “1” = enabled)
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[Read Total Count Result Display Configuration]

External
Device

[R[D| . [ajof . Jv]T]c] cR | LF

&

(R[D]. [*1]

v

<

*1: Result display (“0” = disabled, “1” = enabled)

[Read: Peak Result Display Configuration]

External
Device

[R[D| . [ajo] Jv]P[E] cR | LF

Suruga

OptGauge

&

(R[D]. [*1]

v

<

*1: Result display (“0” = disabled, “1” = enabled)

[ Read: Font Size for the Angle Configuration]

External
Device

[R[D] . [aJo] [F]a[N] cR | LF

Suruga

OptGauge

&

(R[D]. [*1]

v

<

*1: Font size (“0” = small, “1” = medium, “2” = large)

[Read: Font Size for the Beam Divergence Configuration]

External
Device

[R[D|.ajo] . [F|B[D] cR | LF

Suruga

OptGauge

&

(R[D]. [*1]

v

<

*1: Font size (“0” = small, “1” = medium, “2” = large)

[Read: Font size for the Beam Ellipticity Configuration]

External
Device

|R|D|,|A|O|,|F|B|E| CR | LF

Suruga

OptGauge

[R[D]. "]

v

&
<

*1: Font size ("0" = small, "1" = medium, "2" = large)

Suruga

OptGauge
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[ Read: Font Size for the Rtation Angle Configuration ]

External
Device

[R[D] . [aJo] . [F]OJR] cR | LF

v

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

External

Suruga

OptGauge

(R[D[ [*1f cr | LF
*1 : Font size (“0"= Small, “1"= Medium, "2"= Large)
[Read: Font Size for the Power Configuration]
(R[p[ . [a[o[ [F[r[O] cR | LF | .
(R[D[ [*1] cr [ LF
*1: Font size ("0" = small, "1" = medium, "2" = large)
[ Read: External Trigger Mode Enabled Configuration ]
(R[D[ . [a[o [T[R[M] cR [ LF | .
(R[D[ [*1] cr [ LF
*1: External trigger mode ("0" = disabled, "1" = enabled)
[ Read LD Output Value Configuration ]
(R[D[ . [a[of [L[p[P] cR [ LF | .
(R[D[ . [*1] cr [ LF
*1: LD output value (0 to 4095)
[ Read: LD Output Enabled Configuration ]
(R[D[ . [a[o [L[D[E] cR [ LF | .
(R[D[ [*1] cr [ LF

Device

&

<

*1: LD output ("0" = disabled, "1" = enabled)

Suruga

OptGauge
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[ Read: Automatic Brightness Execution Enabled Configuration ]

External
Device

[R[D| . [ajof JL|aE] cR | LF ]

v

&

[R[D]. [*1] R | LF |

<

*1: Automatic brightness execution ("0" = disabled, "1" = enabled)

[ Read: Automatic Brightness Peak Target Value Configuration ]

External
Device

[R[D| . [afof . Jrjafv] cR | LF ]

v

Suruga

OptGauge

&

[R[D] . [*1] R | LF |

<

*1: Automatic brightness peak target value (1000 to 3500)

[ Read: Automatic Brightness Peak Target Range Configuration]

External
Device

[R[D] . [aJo] . JL|a[R] CR | LF ]

v

Suruga

OptGauge

&

[R[D] . [*1] R | LF |

<

*1: Automatic brightness peak target range (100 to 1000)

[ Read: Reflectance of the target for the Configuration ]

External
Device

[R[D| . [aJo] JL|R[V] CR | LF ]

v

Suruga

OptGauge

&

[R[D] . [*1] R |

—

F |

<

*1: Automatic brightness target reflectance (0.05 to 100)

[ Read: Initial Exposure Time Value applied in the Automatic Brightness Configuration ]

External
Device

[R[D| . [aJof JL|EJI] CR [ LF |

»
»

Suruga

OptGauge

&

[R[D]. [*1] R | LF |

<

*1: Initial exposure time value applied in automatic brightness (0.027 to 20)

Suruga

OptGauge
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[ Read: maximum value of exposure time applied in automatic brightness Configuration ]

External
Device

[R[D| . [aJof JL|E[X] CR | LF ]

[R[D]. [*1] R | LF |

v

*1: Maximum value of exposure time applied in automatic brightness (0.027 to 20)

[Read: Exposure MinimumTime Applied in the Automatic Brightness Configuration ]

External
Device

[R[D] . [aJo] JL]E[N] CR | LF |

Suruga

OptGauge

[R[D] . [*1] R | LF |

v

*1: Minimum exposure time applied in automatic brightness (0.027 to 20)

[ Read: LD Initial Output Value Applied in the Automatic Brightness Configuration ]

External
Device

[R[D] . [ajof JujL]r] cr [ LF |

Suruga

OptGauge

[R[D] . [*1] R | LF |

v

*1: LD output initial value applied in automatic brightness (0 to 4095)

[ Read: LD Maximum Output Value Applied in the Automatic Brightness Configuration ]

External
Device

[R[D] . Jajof JL|L]X] cR | LF ]

Suruga

OptGauge

[R[D]. [*1] R | LF |

v

*1: LD maximum output value applied in automatic brightness (0 to 4095)

[ Read: LD Minimum Output Value Applied in the Automatic Brightness Configuration ]

External
Device

[R[D] . [aJof JL|L]N] CR | LF ]

Suruga

OptGauge

[R[D]. [*1] R | LF |

v

*1: LD output minimum value applied in automatic brightness (0 to 4095)

Suruga

OptGauge
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[ Read: Displacement Measurement Applied in Revising Calculations Enabled Configuration ]

External
Device

[R[p[. [afo] [s|w]E] cr | LF |

[RID]. [*1] CR ] LF ]

v

A

*1: Revised calculations using displacement measurement (“0” = disabled, “1” = enabled)

Suruga
OptGauge

[ Read: Working Distance Applied in Revising Calculations When the Displacement Measurement Fails ]

External
Device

[R|p[.[afo] [s|w][D] cr | LF |

[RID]. [*1] CR ] LF ]

v

A

Suruga
OptGauge

*1: Working distance appling to revising calculations when the displacement could not be measured

(40 to 60)
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3.4.1.3 Displacement

[ Read: Measurement Results ]

[R[D] . [D[R[ CR | LF ] ;
External g Suruga
Oevice | [R[D] T[Tl [7s] . Tl [s] [Pel - Tl ['s To[ CR[ i ] | OriGouge
*1: Displacement: Displacement measurement value

*2:
*3:
*4:
*5:
*6:
T
*8:
*0:

Thickness measurement results: Layers 1 to 2
Thickness measurement results: Layers 2 to 3

Beam: Total Count value

Beam: Peak value

Judgement: Displacement judgement result (OK / NG)
Judgement: Peak judgement result (OK / NG)
Accuracy guaranteed range judgement result (OK / NG)

Unit of distance (millimeter/micrometer)

[ Read: Multi Spot Measurement Results ]

[R[D[. [D[R] [mL]T] [*1f [*of cr | LF |

A4

External Suruga
Device | |R[D| [*s[ |*af [*s| [*e]. [*7] [*s] [*o[ | "0 [*11] [*12] CR| LF | | OptGauge

1

*2:
*3:
*4:
*5:
*6:
T
*8:
*0:

: Acquisition of the first Spot number (1 to 100)

Spot number continuously read from *¢1 (1 to 100)
Displacement: Displacement measurement value
Thickness measurement results: Layer 1 to 2
Thickness measurement results: Layer 2 to 3

Beam: Total Count value

Beam: Peak value

Judgement: Displacement judgement result (OK / NG)
Judgement: Peak judgement result (OK / NG)

*10: Accuracy guaranteed range judgment result (OK / NG)

*11: Distance unit (millimeter/micrometer)

*12: 3 to 11 measurement results for the number specified in *2 (specified number of measurement

results, separated with “”)
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[ Read: Number of Spots on the Multi Spot Measurement ]

[R[P[ . [P|R] [D]s[c[ cr | LF | .
External Suruga
Device | R | D| , |><1| CR | LF | OptGauge
*1: Measured spots (0 to 100)
[ Read: Automatic Brightness Status Information ]

[R[D] . [D[s|. [L[A[S] CR | LF | .
External Suruga
Device IR[D|, [*1] CR | LF | OptGauge

*1: Dimming status ("0" = dimming complete, "1" = dimming in process, "2" = dimming failed, "3" =

dimming not started)

[ Read: Sensor Camera Exposure Time ]

[R[P|. [D[O] |E[X|T] CR | LF | ‘
External - Suruga
Device |R|D| , |><1| CR | LF | OptGauge
*1: Exposure time (0.027 to 2000)
[Read: Sensor Camera Frame Rate]

[R[P[. [D[O] |F[R]A[ CR | LF | .
External Suruga
Device | R | D | , |><1| CR | LF | OptGauge
*1: Frame rate (0.1 to 100)
[Read: Origin Offset X Value Configuration]

[R[P|. [D[O] |o[O]X] CR | LF | ‘
External g Suruga
Device |R|D| , |X1| CR | LF | OptGauge

#:1: Origin offset X (-20 to 20)
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[ Read: Displacement Judgement Enabled Configuration ]

(R[D]. [DJo[ [D]JJE] CR [ L |
External Suruga
Device |R|D| , |><1| CR | LF | OptGauge

&
<

v

*1: Displacement Juedgement (“0” = disabled, “1” = enabled)

[ Read: Displacement Judgement Far Side Value Configuration ]

(R[p[ . [p[o[ [D[y[F] cR [ LF | .
External Suruga
Device ) |R|D| , |><1| CR | LF | OptGauge
*1: Displacement judgement Far value (0 to 20)
[ Read: Displacement Judgement Near Side Configuration ]

(R[p[ . [p[o] [D[y[N] cR [ LF | ‘
External g Suruga
Device IR[D|, [*1] CR | LF | OptGauge
*1: "Judgement Displacement Near-Side" judgement value (0 to 20)
[ Read: Peak Judgment Value Configuration ]

(R[p[ . [pfo[ [P[y[v] cR [ LF | .
External Suruga
Device IR[D|, [*1] CR | LF | OptGauge
*1: Judgement peak judgement value (0.0 to 4095.0)
[ Read: Peak Judgement Enabled Configuration ]

(R[p[ . [pJo[ [P[y[E] cR [ LF | ‘
External - Suruga
Device |R|D| , |X1| CR | LF | OptGauge

*1: Peak judgement (“0” = disabled, “1” = enabled)
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[Read: Log File Output Path configuration]

(R[p[ . [p[o] [R[F[P] CR ] LF | ‘
External - Suruga
Device IR[D|, [*1] CR | LF | OptGauge
*1: Log file path string
[ Read: Image file Output Enabled Configuration ]

(R[p[ . [p[o[ [1]o[E] cR | LF | .
External Suruga
Device | R | D| , |><1| CR | LF | OptGauge
*1: Image file output ("0" = disabled, "1" = enabled)
[ Read: RAW Data Output Enabled Configuration ]

(R[p[ . [p[o] [R[A[E] cR [ LF | ‘
External - Suruga
Device |R|D| , |><1| CR | LF | OptGauge
*1: Raw data output ("0" = disabled, "1" = enabled)
[ Read: Image File Output Color Configuration ]

(R[p[.[pJo][ [1]o[c] cr [ LF | ‘
External - Suruga
Device ) |R|D| , |X1| CR | LF | OptGauge

*1: Image file output color ("0" = full color, "1" = grayscale)

[Read: Image file Output Format Configuration]
[R[D[. [D]O]. JU]o]F] cR [ LF |

External Suruga
Device |R|D| , |X1| CR | LF | OptGauge

&
<

v

*1: Image file output format ("0" = png, "1" = bmp, "2" = tiff)
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[Read: Number of Averaging Times Configuration]

External
Device

[R[D]| . [DJo]. [M]av] cR | LF

v

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

External

Suruga

OptGauge

(R[D[ [*1] cr [ LF
*1: Number of averaging times (2 to 262144)
[Read: Averaging Process Enabled Configuration]
(R[p[ . [p[o] [M[a[E] cR [ LF | .
(R[D[ [*1] cr [ LF
*1: Averaging processing ("0" = disabled, "1" = enabled)
[Read: Denoising Enabled Configuration]
(R[p[ . [p[o] [DINJE] cR [ LF | .
(R[D[ [*1] cr [ LF
*1: Denoising function ("0" = disabled, "1" = enabled)
[ Read: Denoising Threshold Value Configuration ]
(R[p[.[p[o] [DIN][T] cR [ LF | .
(R[D[ . [*1] cr [ LF
*1: Denoising threshold value (1 to 4095)
[ Read: Length Unit Configuration ]
(R[p[.[pJof JL[NJu] crR [ LF | .
(R[D[ [*1] cr [ LF

Device

&

<

*1: Distance display unit ("0" = millimeter, "1" = micrometer)

Suruga

OptGauge
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[(Multi Spot) Read: Order configuration]

External
Device

[R[D]|.[DJo]. [m|s[o] cR | LF ]

v

(R[D]. [*1]

*1: (Multi Spot) List sort type ("0" = area, "1" = near, "2" = far)

[(Multi Spot) Reads: the Spot Count Configuration]

External
Device

[R[D|.[DJo]. [m|s[c] cR | LF |

Suruga

OptGauge

v

(R[D]. [*1]

*1: Spot count (1 to 100)

[(Multi Spot) Read: Minimum Spot Area Configuration]

External
Device

[R[D]|.[DJo]. [m|s[M]| CR | LF ]

Suruga

OptGauge

v

(R[D]. [*1]

*1: Minimum Spot Area (1 to 1023)

[Read: Binning Enabled Configuration]

External
Device

[R[D|.[DJof. . [BJIJE] CR | LF |

Suruga

OptGauge

v

(R[D]. [*1]

*1: Binning setting ("0" = disabled, "1" = enabled)

[Read: Decimal Places of the Displacement Configuration]

External
Device

[R[D|.[DJo]. . [D|PD] CR | LF ]

Suruga

OptGauge

v

(R[D]. [*1]

*1: Displacement decimal place (0 to 8)

Suruga

OptGauge

104




[ Read: Decimal Places of the Thickness Configuration ]
[R[p]. [p[o]. [P|P|T] CR [ LF |
External Suruga
Device | R | D | , |><1| CR | LF | OptGauge

&
<

v

*1: Thickness decimal place (0 to 8)

[Read: Display Spot number Configuration]
(R[p[ . [p[o] [D[S[N] cR [ LF |

External Suruga
Device |R|D| , |><1| CR | LF | OptGauge

&
<

v

*1: Display spot number setting value (0 to 100)

[ Read: Mask Processing Enabled Configuration ]
(R[D[ [p[o] [M[s[E] cR [ LF |
External Suruga
Device | R | D| , |><1| CR | LF | OptGauge

&
<

v

*1: Mask processing setting ("0" = disabled, "1" = enabled)

[ Read: Mask POS-1 Configuration ]

(R[p[ . [pJof [m[p[1] cR [ LF |
External Suruga
Device | R | D| , |><1| CR | LF | OptGauge

&
<

v

#1: Mask POS-1 (-20 to 20)

[ Read: Mask POS-2 Configuration ]

[R[P| . [pJOo]. [M[P[2] CR | LF |
External Suruga
Device |R|D| , |X1| CR | LF | OptGauge

&
<

v

#1: Mask POS-2 (-20 to 20)
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[ Read: Displacement Result Display Configuration ]

External
Device

External
Device

External
Device

External
Device

External

(R[p[.[p[o] [v[D[s] crR [ LF | ;
" Suruga
|R|D| , |><1| CR | LF | OptGauge
*1: Displacement result display ("0" = disabled, "1" = enabled)
[ Read: Thickness Measurement Result Display Configuration ]
(WiRr|. [pJof. [v]T|m] [*1f CR | LF | ‘
g Suruga
|W|R| CR | LF | OptGauge
*1: Thickness measurement result display ("0" = disabled, "1" = enabled)
[ Read: Total Count Resultd Display Configuration ]
(R[p[.[pJof [v][T[c] crR [ LF | ;
- Suruga
|R|D| , |><1| CR | LF | OptGauge
*1: Total Count result display ("0" = disabled, "1" = enabled)
[Read: Peak Result Display Configuration]
(R[p[.[pJo] [v][P[E] cR [ LF | ;
" Suruga
|R|D| , |X1| CR | LF | OptGauge
*1: Peak result display ("0" = disabled, "1" = enabled)
[ Read: Font size for the Displacement Configuration ]
(R[p[ . [p[o] [F[D[s] crR [ LF | ;
" Suruga
|R|D| , |X1| CR | LF | OptGauge

Device

*1: Displacement font size ("0" = small, "1" = medium, "2" = large)
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[ Read: Font size for the Thickness Configuration]

External
Device

[R|p[.[pfo] JE]T[M] cR | LF |

v

[RID[. [*1]

*1: Thickness font size ("0" = small, "1" = medium, "2" = large)

[ Read: Font size for te Power Configuration ]

Device

[R[D|.[DJo]. . [F|P[O] CR | LF ]

Suruga
OptGauge

External

v

(R[D]. [*1]

*1: Power font size ("0" = small, "1" = medium, "2" = large)

[ Read: External Trigger Mode Enabled Configuration]

Device

[R[D|.[DJo] . [T|R[M]| CR | LF ]

Suruga

OptGauge

External

v

(R[D]. [*1]

*1: External trigger mode ("0" = disabled, "1" = enabled)

[ Read: LD Output Value Configuration]

External
Device

[R[D|.[DJo]. [L|D[P] CR | LF ]

Suruga

OptGauge

v

(R[D]. [*1]

*1: LD output value (0 to 4095)

[ Read: LD Output Enabled Configuration]

External
Device

[R[D|.[DJo]. [L|DJE] CR | LF ]

Suruga

OptGauge

v

(R[D]. [*1]

*1: LD output ("0" = disabled, "1" = enabled)

Suruga

OptGauge
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[ Read: Automatic Brightness Execution Enabled Configuration ]
(R[p[ . [pJo[ [L]a[E] cR [ LF |

External Suruga
Device IR[D|, [*1] CR | LF | OptGauge

&
<

v

*1: Automatic brightness execution ("0" = disabled, "1" = enabled)

[ Read: Automatic Brightness Peak Target Value Configuration]
(R[p[ . [pJof JL]a[v] cR [ LF |

External Suruga
Device |R|D| , |><1| CR | F | OptGauge

&
<

v

—

*1: Automatic brightness peak target value (1000 to 3500)

[Read: Automatic Brightness Peak Target Range Configuration ]
(R[p[ . [pJo[ JL][a[R] cR [ LF |
External Suruga
Device | R | D| , |><1| CR | F | OptGauge

&
<

v

—

*1: Automatic brightness peak target range (100 to 1000)

[ Read: Reflectance on a Target for the Automatic Brightness Configuration ]
(R[p[.[pJo[ JUL[R[V] cR [ LF |

External Suruga
Device |R|D| , |><1| CR | F | OptGauge

&
<

v

—

*1: Automatic brightness target object reflectance (0.05 to 100)

[ Read: Exposure Time Initial Value Applied in the Automatic Brightness Configuration ]
(R[p[ . [pJo[ Ju[E[I] cR [ LF | ;
External - Suruga
Device |R|D| , |X1| CR | LF | OptGauge

&
<

*1: Initial exposure time value applied in automatic brightness (0.027 to 12)
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[ Read: Maximum Exposure Time Applied in the Automatic brightness Configuration]

External
Device

[R[D|.[DJo] . JL]E[X] CR | LF ]

[R[D]. [*1] R | LF |

v

*1: Maximum value of exposure time applied in automatic brightness (0.027 to 12)

[Read: Minimum Exposure Time Applied in the Automatic Brightness Configuration ]

External
Device

[R[D] . [DJo] . JL]E[N] CR | LF ]

Suruga

OptGauge

[R[D] . [*1] R | LF |

v

*1: Minimum value of exposure time applied in automatic brightness (0.027 to 12)

[ Read: LDO Output Initial Value Applied in the Automatic Brightness Configuration ]

External
Device

[R[D] . [DJof JrjL]i] cR [ LF |

Suruga

OptGauge

[R[D] . [*1] R | LF |

v

*1: LD output initial value applied in automatic brightness (0 to 4095)

[ Read: Maximum LD Output Value Applied in the Automatic Brightness Configuration ]

External
Device

[R[D]| . [DJof JL|L]X] CR | LF ]

Suruga

OptGauge

[R[D]. [*1] R | LF |

v

*1: LD output maximum value applied in automatic brightness (0 to 4095)

[Read: Minimum LD Output Value Applied in the Automatic Brightness Configuration ]

External
Device

[R[D|.[DJof. JL|LN] CR | LF ]

Suruga

OptGauge

[R[D]. [*1] R | LF |

v

*1: LD output minimum value applied in automatic brightness (0 to 4095)

Suruga

OptGauge
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[ Read: Alternating Lighting Function Enabled Configuration ]
(R[p[ . [p[o [B[L[E] cR [ LF |

v

Suruga

OptGauge

External
Device |R|D| , |><1| CR | LF |
*1: Alternating lighting function ("0" = disabled, "1" = enabled)
[ Read: Alternating Lighting interval configuration ]

(R[p[ . [p[o] [B[L][P] cR ] LF | ;
External i
Devics [R[o[ [ cr [ ir |

*1: Alternating lighting interval (10 to 1000)

Suruga

OptGauge

[ Read: Correction, being Revised from the Angle Measurement Results, Enabled Configuration ]

[R[p[.[pfo] [s|aJE] cr | LF |

v

External

Device |R|D| ,

*1] Cr | LF |

&
<

*1: Revised calculations using angle measurement results ("0" = disabled, “1” = enabled)

Suruga
OptGauge

[ Read: Correction, Being Revised from the Horizontal Angle if the Angle Measurement Fails,

Configuration ]
(R[D] [pfo]. |s[a[X] crR [ LF |

v

External

Device |R|D| ,

*1] Cr | LF |

&
<

Suruga
OptGauge

*1: Horizontal direction angle applied in revised calculations when angle could not be measured (-1.35

to 1.35)

[ Read: Correction, Being Revised from the vertical Angle if the Angle Measurement Fails,

Configuration ]
(R[D] [Dfo]. |s[a[Y] crR [ LF |

v

External

Device

[R[D].

*1] Cr | LF |

&
<

Suruga

OptGauge

*1: Vertical direction angle applied in revised calculations when angle could not be measured (-1.35 to

1.35)
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[ Read: Thickness Measurement Enabled Configuration ]

External
Device

[R|p[.[pfo] Jrim[E] cr | LF |

[RID]. [*1] CR ] LF ]

v

&
<

*1: Thickness measurement ("0" = disabled, "1" = enabled)

[ Read: Thickness Measurement at Refractive Index on the 2" layer Configuration ]

External
Device

[R|p[.[pfo] Jrirf2] cr | LF |

Suruga
OptGauge

[RID]. [*1] CR ] LF ]

v

&
<

*1: Refractive index (0.000001 to 10.000000)

Suruga
OptGauge
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3.5 Write Commands

3.5.1 Command Format

3.5.1.1 Common Commands

[ Write: Option List Configuration ]

External
Device

(WIR[.Jofu] [-1] cr | LF |

3.5.1.2 Angle

External
Device

Suruga

OptGauge

External
Device

Suruga

Opt Gauge

External

) |W|[R| CR | LF
%1: Option list index number
[ Write: Sensor Camera Exposure Time |
(wir[. [afo] JE[X[T[.[*1] CR | LF | ‘
) (w[RrR| crR | LF |
#1: Exposure time (0.027 to 2000)
[ Write: Sensor Camera Frame Rate |
(wir| |afo[ [FIr]A[. [f1 CR | LF | ‘
) (w|rR] crR | LF |
#1: Frame Rate (0.1 to 100)
[ Write: Rotation Configuration ]
(wir|. [ajo] |R[O[T[. [*1] CR | LF | -
\w|rR| cR | LF |

Device

i
*

Suruga
Opt Gauge

Suruga

Opt Gauge

*1: Rotation (“0” = OFF, “1” = Rotation right 90°, “2” = Rotation right 180°, “3” = Rotation right 270°)
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[ Write: Mirroring Horizontal Configuration ]

W[ [l Jw[r[e] [ & [ ]
External Suruga
Device |W|F€| CR ‘ LF | Opt Gauge

i
+%

*1: Mirroring (“0” = OFF, “1” = horizontal mirroring)

[ Write: Mirroring Vertical Configuration ]

[W[R] TATo]. [W[vIE[ T2 R [ ¥ ]

External Suruga

Device WIlR| CR LF Opt Gauge
[W[R| CR | LF |

*1: Mirroring (“0” = OFF, “1” = vertical mirroring)

[ Write: Number of Averaging Times Configuration]

[w[r][afo] [w[a[v] [ e [ iF |
External Suruga
Device |w|R| CR \ LF | Opt Gauge

i
+%

*1: Number of Averaging Times (2 to 262,144)

[ Write: Averaging Processing Enabled Configuration]

[W[RL TATol [W]ATE] [Fi R ] ¥ |
External Suruga
Device \w|R| CR | LF | | OptGauge

i
-

Y

*1: Averaging Processing (“0” = disabled, “1” = enabled)

[ Write: Cross Section Point Configuration ]

—

WL Aol [P & ]
External Suruga
Device |w| R | R | LF ‘ Opt Gauge

~
*

Y

9]

*1: Cross Section Point (“0” = Origin Cursor, “1” = Beam Cursor)
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[ Write: Origin Offset X Value Configuration ]

[W[R[ JA[o] Jo[o[x] [ cr [ i¥ |
External | suruga
Device ‘w‘ R | CR | LF Opt Gauge
1 Origin Offset X (-20 to 20)
[ Write: Origin Offset Y Value Configuration]

[w[r] [A]o] JoJo]v] i cr [ i¥ |
External > Suruga
Device \w| R | CR | LF Opt Gauge
1 Origin Offset Y (-20 to 20)
[ Write: Auto Aperture Method Configuration ]

[W]r [ [ATo] TATAIW] T R ] 7] ‘
External | Suruga
Device lW]R] cr | LF Opt Gauge
*1: Auto Aperture Method (“0” = area, “1” = luminance)
[ Write: Auto Aperture enabled Configuration]

[w[r[ [a[o] [A[a]e] [ R [ ¥ ] ‘
External 7| Suruga
Device lw|rR| CR | LF Opt Gauge
1 Auto Aperture (“0” = disabled, “1” = enabled)
[ Write: ROI Enabled Configuration ]

(WA [#[o] [rJo]e] [l cr [ i¥ |
External > Suruga
Device ‘w| R | CR | LF Opt Gauge

*1: ROI (“0” = disabled, “1” = enabled)
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[ Write: ROI X Value Configuration ]
WR[ TATo] TRIAIX[ I R ¥ ]

External Suruga
Device |w|R\ CR \ LF | Opt Gauge

i
-

*1: ROI X value (-3000 to 3000) or (-1500 to 1500) if the Binning is enabled.

[ Write: ROI'Y Value Configuration ]

W]r Aol [r[Al"] [ =] i ]
External Suruga
Device |W|R‘ CR ‘ LF | Opt Gauge

"
-

Y

*1: ROl Y value (-3000 to 3000) or (-1500 to 1500) if the Binning is enabled:

[ Write: ROI Width Configuration ]

WAL [AJo JR[AIW[ [ R [ & ]
External "1 Suruga
Device (W|[R| CR | LF | | OptGauge
*1: ROI Width (0 to 3000) or (0 to 1500) if the Binning is enabled.
[ Write: ROI Height Configuration ]

[w]r[ [Alo] [r[A[] [ =] ]
External | Suruga
Device lw|r| CR | LF | | OptGauge
1 . ROI Height (0~3000) or (0 to 1500) if the Binning is enabled.
[ Write: Angle Type Configuration ]

WIr[ JATo] TAIN[T] ] R ] ] h
External " Suruga
Device |W| R ‘ CR ‘ LF | Opt Gauge

*1: Angle Type (“0” = tilt angle)
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[ Write: Angle Judgement Enabled Configuration ]

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

W[R[TA[o TADTe[ o R [ 7]
External >
Device (wW[RrR] CR | LF |
*1: Angle judgment (“0” = disabled, “1” = enabled)
[ Write: Angle Judgement Value Configuration ]

Wr[ Aol [AD V] T & ] ]
External >
Device (W[R] cR | LF |
*1: Angle judgement value (0 to 10)
[Write: Divergence Judgment Enabled Configuration ]

[w[r[ [A[o] [oD e[ [ =] ]
External >
Device lw]rR] cr | LF |
*1: Divergence judgement (“0” = disabled, “1” = enabled)
[ Write: Divergence Judgement Value Configuration]

[w[r ] [A[o] [0 V] o cR [ ¥ | -
External "
Device (wW|RrR| crR | LF |
*1: Divergence judgement value (0.0000 to 1000.0000)
[ Write: Judgement Radius Type Configuration]

WIr[ Aol Je[r[T] [ ] ] h
External -
Device lw|r| CR | LF |

i
-

*1: Judgement Radius Type (“0” = D4Sigma or 1/e?, “1” = D86)

Suruga
Opt Gauge

Suruga
Opt Gauge
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[ Write: Ellipticity Judgement Enabled Configuration ]

W= [AJo[ [e[7[e] [ " [ 7]

External Suruga
Device |w| R | CR | LF Opt Gauge
1 Ellipticity judgement (“0” = disabled, “1” = enabled)
[ Write: Ellipticity Judgement Value Configuration]
W[r[ [A[o] [ED V] [ =] ]
External > Suruga
Device | W | R | CR | LF Opt Gauge
*1: Judgement Ellipticity judgement value (0.0000 to 1.0000)
[ Write: Rotation Angle Judgement Enabled Configuration ]
(WR[. [afo] Jo[s[E[ [1f CR | LF | ;
External "|  Suruga
Device | W| R | CR | LF OptGauge
*1: Angle rotation judgement (“0” = disabled, “1” = enabled)
[ Write: Rotation Angle Judgement Criteria Value Configuration]
(WR[. [afo] Jo[s[v] [1f cR | LF | ;
External - Suruga
Device | W| R | CR | LF OptGauge
*1: Rotation angle judgement criteria Value (-90 to 90)
[ Write: Rotation Angle Judgement Range Configuration ]
(WR[. [afo] Jo[J[R[ . [*1f CR | LF | R
External Suruga
Device | W| R | CR | LF OptGauge

A

*1: Rotation angle judgment range (-90 to 90)
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[ Write: Peak Judgement Enabled Configuration ]

External
Device

External
Device

External
Device

External
Device

External
Device

WR[ JA[o] TP Te] Ta] cr [ ¥ |
> Suruga
(W[R|] CR | LF Opt Gauge
*1: Peak Judgement (“0” = disabled, “1” = enabled)
[ Write: Peak Judgement Value Configuration ]
WRLJA[o [PD V] o R [ ]
> Suruga
|W[Rr] cr | LF Opt Gauge
*1: Peak judgement value (0.0 to 4095.0)
[ Write: log File Output Path Configuration ]
W[r[ [A[o[ [r[F[F[ [ " [ |
> Suruga
(w[r] cr | LF OptGauge
1 : Log File Path String
[ Write: Image File Output Enabled Configuration ]
WR[.JA[o] [ [o[e[ [a] cr [ ¥ |
g Suruga
(W[R] cR | LF OptGauge
2¢1 : Image File Output (“0” = disabled, “1” = enabled)
[ Write: RAW Data Output Enabled Configuration ]
WR[ [A[o[ [FIA[E[ [ = [ 7]
> Suruga
|ﬁ.-".|'| R | CR ‘ LF OptGauge

&

»¢1 . RAW Data Output (“0” = disabled, “1” = enabled)
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[ Write: Image File Output Color Configuration ]

Suruga
OptGauge

Suruga
OptGauge

Wr[ [A[o] [1[o[c[ [ " [ 7|
External >
Device [Wlr] crR | LF
21 : Image File Output Color (“0”= Full color, “1”= Gray scale)
[ Write: Image File Output Format Configuration ]
(wir[.[a[o]. [1]o[F[.["1] CR | LF |
External >
Device w|r| CR | LF
%1 ! Image File Output Format (“0"= png. “1”’=bmp. "2"= tiff)
[ Write: Beam Centroid Configuration ]
[WR[ JA[o] TeIN[W] 2] R [ ]
External >
Device lw|r| CR | LF
*1: Beam Centroid (“0” = area, “1” = Intensity)
[ Write: Angle Unit Configuration ]
[w]r] JATo] JAIN[o] [ o= [ 7 |
External >
Device |lw[RrR| cr | LF
*1: Angle Unit (“0” = degree, “1” = DegMinSec, “2” = milliradian)
[ Write: Denoising Enabled Configuration ]
[W]r] [A]o] [o[[E] [ =] ]
External >
Device [WR] cr [ LF

i
*

*1: Denoising function (“0” = disabled, “1” = enabled)

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge
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[ Write: Denoising Threshold Value Configuration ]

External
Device

W= TA[o[ [o[N[T] [a] & [ F ]

External
Device

External
Device

Suruga
Opt Gauge

Suruga

Opt Gauge

External
Device

Suruga
Opt Gauge

) lW|R] crR | LF
*1: Denoising threshold value (1 to 4095)
[ Write: Number of Decimal Places for the Angle X Configuration ]
(wir|.[ajo] |ofa[x]. ["1] CR | LF | -
) (W[R| crR | LF
#1: Decimal places (0 to 8)
[ Write: Number of Decimal Places for the Angle Y Configuration ]
(wir] [af[o] [ofa[v[. [*1] cR | LF | .
) (w[R] crR | LF
#1: Decimal places (0 to 8)
[ Write: Number of Decimal Places for the Angle D Configuration ]
(wr| |afof. [ofalof . [1[ cR] LF | X
(wW[R| crR | LF

i
*

*1: Decimal places (0 to 8)

Suruga
Opt Gauge

[ (Beam divergence) Write: Number of Decimal Places for the D4Sigma or the 1/e? Configuration ]

External
Device

W= [AJo[ Jo[o]s[ [ e~ [ ¥ ]

lw]r] cr | LF |

*1: Decimal place (0 to 8)

Suruga
Opt Gauge
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[ (Beam divergence) Write: Number of Decimal Places for the D4Sigma X(M) or the 1/e? X(M)

Configuration ]

[W[R]JATe] o[o[x] [ & [ |

External

Device [(W[R] crR [ LF |

"
-

*1: Decimal places (0 to 8)

Suruga

Opt Gauge

[ (Beam divergence) Write: Number of Decimal Places for the D4Sigma Y(m) or the 1/e2 Y(m)

Configuration ]

[W[R] TTe] o]0V [ & [ |

External

Device |W|R| CR \ LF

i
+%

*1: Decimal places (0 to 8)

[ (Beam divergence) Write: Number of Decimal Places for the D86 Configuration ]

W= T*[o[ [o[o[s] [ & [ I

External

Device [W[r[ crR [ IF

Y

l
-

*1: Decimal places (0 to 8)

[ Write: Number of Decimal Places for the Ellipticity Configuration ]

[W[R [ TA[o[ [o[e[] [ = [ F]

External

Device |W[R| CR |

i
*

*1: Decimal places (0 to 8)

[ Write: Number of Decimal Places for the Rotation Angle Configuration ]
[(W[R[. [a]o] [PJO[R] [*1] CR | LF |

External

Device |W|R| CR | LF

<
<

v

*1: Decimal places (0 to 8)

Suruga

Opt Gauge

Suruga

Opt Gauge

Suruga

Opt Gauge

Suruga

OptGauge
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[ (Multi Spot) Write: Order Configuration ]

[WR[ JAJo] [w[s[o] [ R [ ¥ |
External > Suruga
Device |w| R | CR | LF Opt Gauge
1. (Multi Spot) Order (“0” = Area, “1” = Angle)
[ (Multi Spot) Write: Spot Count Configuration ]

[W]r ] [A]o] [v[s[e] T =] ]
External > Suruga
Device |w| R | CR \ LF Opt Gauge
*1: Spot Count (1 to 100)
[ (Multi Spot) Write: Minimum Spot Area Configuration ]

[w]r [ [Ao] W[s[W] ] =] ]
External > Suruga
Device lw|r| CR | LF Opt Gauge
1 Minimum Spot Area (1 to 1023)
[ Write: Adaptive Cal Execution Button Display Enabled Configuration ]

WRL [A[o[ [A[c[E[ [ = [ F ]
External *|  Suruga
Device |w\ R \ CR | LF Opt Gauge
*1: Adaptive Cal execution button display (“0” = disabled, “1” = enabled)
[Write: Beam Diameter Type Configuration ]

[(W[R[. [afo] |B[D[T] [*1] CR | LF | ;

I - Suruga

ANt 3 |W| R| CR | LF OptGauge

A

*1 : Beam diameter (“0"=D4Sigma. “1"=1/e?)
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[ Write: Orientation Enabled Configuration ]

W= TA[o] [o[o[e[ [ R [ ¥ ]

External

Device

lw[RrR[ crR | LF |

*1: Orientation Enabled (“0” = disabled, “1” = enabled)

[ Write: Rotation Angle Measurement Method Configuration]

(Wir[.[afo] Jofcum] [=if cr | L

Suruga
Opt Gauge

SRR E=

<
<

|W|R| CR | LF |

v

1 . Rotation angle measurement method (“0”"= Ellipse Fitting. “1”= Max Distance Search)

[ Write: Binning Enabled configuration ]

IR TaTo] Te[ e [ & [ 7]

External

Device

(w|r] cr | LF |

"
-

*1: Binning setting (“0” = disabled, “1” = enabled)

[ Write: Auto Aperture display configuration ]
[(WIR[ . [aJof [v]a[a] [*i] cR [ LF |

External

v

Device

&

[W[R]

<

*1: Auto Aperture display ("0" = disabled, "1" = enabled)

[ Write: Centroid Cursor display configuration ]

(Wir] . Jajof . vicfc]. [*if CR] LF |

External

v

Device

&

|W|R| CR | LF |

<

*1: Centroid Cursor display ("0" = disabled, "1" = enabled)

Suruga

OptGauge

Suruga
Opt Gauge

Suruga

OptGauge

Suruga

OptGauge
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[Write: Cross Section Display Configuration]

External
Device

WIR[. [aJo] . Jvics[. [*if cR ] LF

v

(WIR] cR |

=

#%1: Cross Section display ("0" = disabled, "1" = enabled)

[ Write: Labeling Area Display Configuration ]

Suruga

OptGauge

External
Device

(WIR[. [aJo] Jviriaf. [*if cR ] LF

v

=

(WIR] cR |

*1: Labeling Area display ("0" = disabled, "1" = enabled)

[ Write: Measurement Range Display Configuration ]

Suruga

OptGauge

External
Device

WIR[. aJo] JvMIR[. [*1] R | LF

v

(WIR] cR |

=

*1: Measurement range display ("0" = disabled, "1" = enabled)

[ Write: Origin Cursor Display Configuration ]

Suruga

OptGauge

External
Device

(WiR[.[aJo] . Jviolc]. [*if R LF

v

=

(WIR] cR |

*1: Origin Cursor display ("0" = disabled, "1" = enabled)

[ Write Spot Area Display Configuration ]

Suruga

OptGauge

External
Device

(WIR[. [aJo] . Jv]s|af. [*if cR ] LF

v

(WIR] cR |

=

*1: Spot Area display ("0" = disabled, "1" = enabled)

Suruga

OptGauge
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[ Write: Spot Area Display Type Configuration ]

(WIR[. [a[o] Jufs|T][ [*1] CR [ LF |
External Suruga
Device (W|R| CR | LF | OptGauge

<
<

v

*1: Spot Area display type ("0" = D4Sigma or 1/e2, "1" = D86)

[ Write: ROI Area Display Configuration ]
(WIR[ . [a[of [V[R[A[] [*1] CR | LF |

External Suruga
Device |W|R| CR | LF | OptGauge

<
<

v

*1: ROl area display ("0" = disabled, "1" = enabled)

[ Write: Rotation Angle Cursor Display Configuration ]

[(WiR[. [a]o]. [V]oJu[. [<1 CR | LF | .
External Suruga
Device ) |W| R | CR | LF | OptGauge
1 ! Rotation angle cursor display ("0" = disabled, "1" = enabled)
[ Write: Display Spot Number Configuration ]

(W[R[.[a[of [D[S[N].[*1] CR | LF | ‘
External " Suruga
Device |W| R | CR | LF | OptGauge
*1: Display spot number setting value (0 to 100)
[ Write: Angle X Result Display Configuration ]

(WIR[ . [aJof [v]a[x]. [*1] CR | LF | .
External Suruga
Device (W|R| CR | LF | OptGauge

*1: Result display ("0" = disabled, "1" = enabled)
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[ Write Angle Y Result Display Configuration ]

(WiR] . [ajof JviaY] [*if CR] LF |

v

Suruga

OptGauge

Suruga

OptGauge

Suruga

OptGauge

Suruga

OptGauge

External
Device | |W|R| CR | LF
*1: Results display ("0" = disabled, "1" = enabled)
[ Write: Angle D Result Display Configuration ]
[(WIR[.[a[o[ [v]a[D]. [*i] CR | LF | .
External
Device (W|R| CR | LF
*1: Result display ("0" = disabled, "1" = enabled)
[ Write: D4Sigma or 1/e? Result Display Configuration ]
[(WIR[.[a[of [V[D[s]. [*1] CR | LF | .
External
Device (W|R| CR | LF
*1: Result Display ("0" = disabled, "1" = enabled)
[ Write: D4Sigma X or 1/e? X(M) Result Display Configuration ]
[(WIR[ . [a[of [V[D[X] [*1] CR [ LF | ‘
External "
Device |W| R| CR | LF
*1: Result display ("0" = disabled, "1" = enabled)
[ Write: D4Sigma Y or 1/e? Y(m) Result Display Configuration ]
[(WIR[.[a[of [V[D[¥] [*i] CR [ LF | .
External
Device (W|R| CR | LF

<
<

*1: Result display ("0" = disabled, "1" = enabled)

Suruga

OptGauge
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[ Write: D86 Results Display Configuration ]

Suruga

OptGauge

Suruga

OptGauge

Suruga

OptGauge

Suruga

OptGauge

[(WIR[.[a[o[ [v[p[8]. [*1] CR [ LF | .
External
Device |W|R| CR | LF
*1: Result display ("0" = disabled, "1" = enabled)
[ Write: Ellipticity Result Display Configuration ]

(WIR[ . [afof [V][E[L] [*1] CR | LF | ‘
External g
Device |W|R| CR | LF
*1: Result display ("0" = disabled, "1" = enabled)
[ Write: Rotation Angle Result Display Configuration ]

W[r[. [afo]. |V]o[R[ .[*1] cR | LF | .
HLER AR

) (W|R| CR | LF

1 ! Result display (“0” = disabled, “1” = enabled)
[ Write: Total Count Resul Display Configuration ]

(WIR[. [aJof [v][T[c] [*1] cR [ LF | .
External
Device (W|R| CR | LF
*1: Result display ("0" = disabled, "1" = enabled)
[ Write: Peak Result Display Configuration ]

(WIR[ . [aJof [v[P[E] [*1] CR ] LF | ‘
External i
Device |W|R| CR | LF

<
<

*1: Result display ("0" = disabled, "1" = enabled)

Suruga

OptGauge
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[ Write: Font Size for the Angle Configuration ]

External
Device

(WiR] . [ajo JF]a[N]. [*i CR | LF

v

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

ANzl

Suruga

OptGauge

External
Device

Suruga

OptGauge

(WIR[ CR |
*1: Font size ("0" = small, "1" = medium, "2" = large)
[ Write: Font Size for the Beam Divergence Configuration ]
(WIR[.[a[of [F[B[D] [*1] CR [ LF | .
(WIR[ CR |
*1: Font size ("0" = small, "1" = medium, "2" = large)
[ Write: Font Size for the Beam Ellipticity Configuration ]
[(WIR[ . [a[of [F[B[E] [*1] CR | LF | .
[W]R] CcR |
*1: Font size ("0" = small, "1" = medium, "2" = large)
[ Write: Font Size for the Rotation Angle Configuration ]
(WR|. |aJo[ [FIOJR] [*1f CR | LF | .
[W]R] R |
*1 : Font seize (“0"= Small, “1”= Medium, "2"= Large)
[ Write Font Size for the Power Configuration ]
(WIR[.[a[of [F[P[O]. [*1] CR | LF | .
[W|R| CR | L

<
<

% 1: Font size ("0" = small, "1" = medium, "2" = large)

Suruga

OptGauge
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[ Write: External Trigger Mode Enabled Configuration ]

External
Device

(WiR] . [ajof JT|R[M|. [*i CR | LF

v

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

|W|R| CR | LF
#¢1: External trigger mode ("0" = disabled, "1" = enabled)
[ Write: LD Output Value Configuration ]
[(WIR[.[a[of [L[p[P[ [*i] CR ] LF | .
|W|R| CR | LF
#¢1: LD output value (0 to 4095)
[ Write: LD Output Enabled Configuration ]
[(WIR[ . [a[o [L[D[E] [*1] CR [ LF | .
|W|R| CR | LF
#¢1: LD output ("0" = disabled, "1" = enabled)
[ Write: Automatic Brightness Execution Enabled Configuration ]
[(WiR[. [a]o] . JLjalE] [*i CR | LF | .
|W|R| CR | LF
¥ 1: Automatic brightness execution ("0" = disabled, "1" = enabled)
[ Write: Peak Target Value for the Automatic Brightness Configuration ]
(WiR[. [afo]. Jujalv] [*if CR | LF | .
|W|R| CR | LF

&
<

% 1: Automatic brightness peak target value (1000 to 3500)

Suruga

OptGauge
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[ Write: Peak Target Range for the Automatic Brightness Configuration ]

(WiR[. [a]o]. JL]aJR] [*i CR | LF |
External Suruga
Device |W| R| CR | LF | OptGauge

v

#¢1: Automatic brightness peak target range (100 to 1000)

[ Write: Reflectance of the Target for the Automatic Brightness Configuration ]

(WiR[. [a]o] JLIRIV] [*1 CR | LF |
External Suruga
Device |W| R | CR | LF | OptGauge

v

#¢1: Automatic brightness target reflectance (0.05 to 100)

[ Write: Initial Exposure Time Value for the Automatic Brightness |

(WiR[. [alo] . Jujejt] [*if cr | LF |
External Suruga
Device |W|R| CR |

v

OptGauge

—
[es!

#¢1: Initial exposure time value applied in automatic brightness (0.027 to 20)

[ Write: Maximum Exposure Time Value Applied in the Automatic Brightness Configuration ]

(WiR] . [ajof JulE[X]. [*1f CR | LF |

External Suruga
Device |W|R| CR | LF | OptGauge

v

A

*1: Maximum value of exposure time applied in automatic brightness (0.027 to 20)

[ Write: Minimum Exposure Time value applied in the automatic brightness Configuration]

[WIR[. Ao JL[EIN], [*1] CR | LF |
External Suruga
Device |W| R | CR | LF | OptGauge

v

A

*1: Minimum value of exposure time applied in automatic brightness (0.027 to 20)
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[ Write: Initial LD Output Value Applied in the Automatic Brightness Configuration ]

External
Device

(WiR] . Jajof JujL]r]. [*if CR] LF |

v

|W|R| CR | LF |

*1: LD output value applied in automatic brightness (0 to 4095)

[ Write: Maximum LD Output Value Applied in the Automatic Brightness Configuration ]

External
Device

(WiR] . Jajof JujL]X] [*if CR] LF |

v

|W|R| CR | LF |

*1: Maximum LD output value applied in automatic brightness (0 to 4095)

[ Write: Minimum LD Output Value Applied in the Automatic Brightness Configuration ]

External
Device

(WiR] . Jajof JuJL]N]. [*1f CR ] LF |

v

|W|R| CR | LF |

*1: Minimum LD output value applied in automatic brightness (0 to 4095)

Suruga

OptGauge

Suruga

OptGauge

Suruga

OptGauge

[ Write: Revised Calculations Enabled, from the displacement measurement result, Configuration ]

External
Device

(WiR[. [aJo] Js|wE] [*1] cR | LF |

v

|W|R| CR | LF |

A

Suruga

OptGauge

*1: Revised calculations using displacement measurement results ("0" = disabled, "1" = enabled)

[ Write configuration for working distance applied in revised calculations when displacement could

not be measured ]

External
Device

(WiR[. [aJo] [s|w][D] [*1] cR | LF |

v

|W|R| CR | LF |

A

Suruga

OptGauge

*1: Working distance applied in revised calculations when displacement could not be measured (40 to

60)
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3.5.1.3 Displacement

[ Write: Sensor Camera Exposure Time ]

External
Device

(WiR|.[DJof JE|X]T]. [*if CR | LF

v

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

External

Suruga

OptGauge

(W|R| CR | LF
*1: Exposure time (0.027 to 2000)
[ Write: Sensor Camera Frame Rate ]
(W[R[.[DJof [F[R[A[ [*i] CR | LF | .
(W|R| CR | LF
*1: Frame rate (0.1 to 100)
[ Write: Origin Offset X Value Configuration ]
[(W[R[.[p[o[ [o[o[x]. .[*i] cr | LF | .
(W|R| CR | LF
*1: Origin offset X (-20 to 20)
[ Write: Displacement Judgement Enabled Configuration ]
(W[R[.[p[o [D[y[E] [*1] CR ] LF | .
(W|/R| CR | LF
*1: Judgement displacement ("0" = disabled, "1" = enabled)
[ Write: Displacement Far-Side Judgement Value Configuration ]
(W[R[.[DJo[ [D[y[F] [*1] CR [ LF | .
(W|R| CR | LF

Device

<
<

*1: Displacement Far-Side judgement value (0 to 20)

Suruga

OptGauge
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[ Write Displacement Near-Side Judgement Value Configuration ]
[(W[R[.[pJof[ [D[y[N] [*1] CR [ LF |

v

External Suruga
Device |W|R| CR | LF | OptGauge

&
<

*1: Displacement Near-Side judgement value (0 to 20)

[ Write: Peak Judgement Enabled Configuration ]

(WIR[.[pJo[ [P[y[E] [*1] CR [ LF | ‘
External - Suruga
Device |W| R | CR | LF | OptGauge
*1: Peak judgement("0" = disabled, "1" = enabled)
[ Write: Peak Judgement Value Configuration ]

[(WR[.[pJo[ [P[y[v] [*1] cR [ LF | .
External Suruga
Device |W|R| CR | LF | OptGauge
*1: Peak judgement value (0.0 to 4095.0)
[ Write Log File Output Path Configuration ]

[(W[R[.[p[o[ [R[F[P].[*1] CR ] LF | ‘
External - Suruga
Device |W| R | CR | LF | OptGauge
*1: Log file path string
[ Write: Image File Output Enabled Configuration ]

[(W[R[.[pJo[ [1]o[E] [*1] CR [ LF | .
External Suruga
Device ) |W| R | CR | LF | OptGauge

*1: Image file output ("0" = disabled, "1" = enabled)
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[ Write: RAW Data Output Enabled Configuration ]

(WiR[. [D]O]. [RJAJE] [*1 CR | LF | ‘
External - Suruga
Device |W| R | CR | LF | OptGauge
*1: raw data output ("0" = disabled, "1" = enabled)
[ Write: Image File Output Color Configuration ]

[(Wir[.[DJof. Jtjojc]. [*if cr | LF | .
External Suruga
Device ) |W| R | CR | LF | OptGauge
*1: Image file output color ("0" = full color, "1" = grayscale)
[ Write: Image File Output Format Configuration ]

[(Wir[. [D]o]. Jtjo]r] [*if Cr | LF | .
External Suruga
Device |W|R| CR | LF | OptGauge
*1: Image file output format ("0" = png, "1" = bmp, "2" = tiff)
[ Write: Number of Averaging Times Configuration ]

[(WiR[. [D]O]. [M]AaJV] [*1] CR | LF | ‘
External 7| Suruga
Device |W| R | CR | LF | OptGauge
*1: Number of averaging times (2 to 262144)
[ Write: Averaging Processing Enabled Configuration ]

[(WiR[. [D]O]. [M]AaJE] [*1] CR | LF | ‘
External - Suruga
Device |W| R | CR | LF | OptGauge

*1: Averaging processing ("0" = disabled, "1" = enabled)
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[ Write: Denoising Enabled Configuration ]

Suruga

OptGauge

Suruga

OptGauge

Suruga

OptGauge

Suruga

OptGauge

[W[R[.[p[of [D[NJE]. [*1] CR [ LF | .
External
Device |W|R| CR | LF
*1: Denoising function ("0" = disabled, "1" = enabled)
[ Write: Denoising Threshold Value Configuration ]

[W[R[.[pJof [DIN]T] [*i] CR [ LF | ‘
External -
Device |W|R| CR | LF
*1: Denoising threshold value (1 to 4095)
[ Write: Length Unit Configuration ]

[(W[R[.[pJof [L[NJu[ [*i] CR [ LF | ‘
External -
Device |W| R | CR | LF
*1: Distance display unit ("0" = millimeter, "1" = micrometer)
[ (Multi Spot) Write: Order Configuration ]

[W[R[.[p[o[ [m[s[o]. [*i] CR [ LF | ‘
External i
Device |W|R| CR | LF
*1: (Multi Spot) List sort type ("0" = area, "1" = near, "2" = far)
[(Multi Spot) Write: Spot Count Configuration]

[(W[R[.[pJof [m[s[c]. [*i] CR [ LF | ‘
External i
Device |W| R | CR | LF

&

<

*1: Spot count (1 to 100)

Suruga

OptGauge
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[(Multi Spot) Write: Minimum Spot Area Configuration]

External
Device

(WiR| . [DJo]. [m|sm|. [*if CR ] LF

v

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

External
Device

Suruga

OptGauge

External

Suruga

OptGauge

: [W[R]
*1: Minimum Spot Area (1 to 1023)
[Write Binning Enabled Configuration]
(Wir[.[D]o]. [BJUJE] [*1] CR | LF | .
: [W[R]
*1: Binning setting ("0" = disabled, "1" = enabled)
[Write: Decimal Places for the Displacement Configuration]
[(W[r[.[D]O]. [D|P|D] [*1 CR | LF | .
: [W[R]
*1: Displacement decimal place (0 to 8)
[ Write: Decimal Places for the Thickness Configuration ]
[(WiRr[. [D]o] . DJP[T] [*1 CR | LF | .
: W[R]
*1: Thickness decimal places (0 to 8)
[ Write: Display Spot Number Configuration ]
[(W[R[.[D]O]. [DISIN] . [*1 CR | LF | .
|W/R| CR | L

Device

&

<

*1: Display spot number setting value (0 to 100)

Suruga

OptGauge
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[Write: Mask Processing Enabled Configuration]
(WiR[.[D]O]. [M|S|E] [*1] CR | LF |
External Suruga
Device |W| R | CR | LF | OptGauge

&
<

=

v

#¢1: Mask processing setting ("0" = disabled, "1" = enabled)

[Write: Mask POS-1 Configuration]

[(WiR[.[D]o]. mjp]t] [*i CR | LF | ‘
External - Suruga
Device |W| R | CR | LF | OptGauge
#%1: Mask POS-1 (-20 to 20)
[Write: Mask POS-2 Configuration]

(Wir[.[D]O]. mjplz] [*i CR | LF | ‘
External " Suruga
Device |W| R | CR | LF | OptGauge
#%1: Mask POS-2 (-20 to 20)
[Write Displacement Results Display Configuration]

[(WiR[. [D]O]. [V|D|S] [*1] CR | LF | ‘
External " Suruga
Device |W|R| CR | LF | OptGauge

#¢1: Displacement results display ("0" = disabled, "1" = enabled)

[Write: Thickness Measurement Result Display Configuration]
(R[D]. [DJO[. [v]T|™] CR | LF |
External Suruga
Device | R | D | , |><1| CR | LF | OptGauge

<
<

v

#1: Thickness measurement results display ("0" = disabled, "1" = enabled)
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[Write: Total Count results display Configuration ]

[(W[R[.[pJof [v][T[c] [*1] CR [ LF | ;
External | Suruga
Device |W| R | CR | LF | OptGauge
#¢1: Results display ("0" = disabled, "1" = enabled)
[ Write: Peak Results Display Configuration ]

[(W[R[.[pJof [v[P[E] [*1] CR [ LF | ;
External - Suruga
Device |W| R | CR | LF | OptGauge
#¢1: Results display ("0" = disabled, "1" = enabled)
[ Write: Font Size for the Displacement Configuration ]

[(W[R[.[p[of [F[D[s] [*1] CR [ LF | .
External Suruga
Device ) |W| R | CR | LF | OptGauge
#*1: Font size ("0" = small, "1" = medium, "2" = large)
[ Write: Font Size for the Thickness Configuration ]

[(W[R[.[pJof [F[T[™] [*i] cR [ LF | .
External Suruga
Device |W|[R| CR | LF | OptGauge
% 1: Font size ("0" = small, "1" = medium, "2" = large)
[ Write: Font Size for the Power Configuration ]

[(W[R[.[p[of [F[r[O]. [*i] CR | LF | ;
External - Suruga
Device |W| R | CR | LF | OptGauge

#1: Font size ("0" = small, "1" = medium, "2" = large)
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[ Write: External Trigger Mode Enabled Configuration ]

External
Device

(Wir| . [DJo] . JT|R[M|. [*i CR | LF

v

#¢1: External trigger mode ("0" = disabled, "1" = enabled)

[ Write: LD Output Value Configuration ]

Suruga

OptGauge

External
Device

(Wir].[DJo]. Jrip[P]. [*if CR | LF

v

#¢1: LD output value (0 to 4095)

[Write: LD Output Enabled Configuration ]

Suruga

OptGauge

External
Device

(Wir|.[DJo]. . JL|DJE]. [*if CR | LF

v

%¢1: LD output ("0" = disabled, "1" = enabled)

[ Write: Automatic Brightness Execution Enabled Configuration ]

Suruga

OptGauge

External
Device

(Wir|.[DJof . JriaJE]. [*if CR | LF

v

#¢1: Automatic brightness execution ("0" = disabled, "1" = enabled)

[ Write: Automatic Brightness Peak Target Value Configuration ]

Suruga

OptGauge

External
Device

(Wir| . [DJof. Jriafv]. [*if CR] LF |

v

#1: Automatic brightness peak target value (1000 to 3500)

Suruga

OptGauge
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[Write: Automatic Brightness Peak Target Range Configuration]

(Wir].[DJof. JL]a[R]. [*1f CR] LF |

v

Suruga

OptGauge

External

Device |W| R | CR | LF |

#¢1: Automatic brightness peak target range (100 to 1000)

[Write: Reflectance of the Target for the Automatic Brightness Configuration]
[(WIR[.[DJo[ JL[R[V] [*i] CR [ LF | ‘

External i

Device |W| R | CR | LF |

#¢1: Automatic brightness target object reflectance (0.05 to 100)

[Write: Initial Exposure Time Value Applied in the Automatic Brightness Configuration]

(Wir|.[DJof JulE[T]. [*1f CR] LF |

Suruga

OptGauge

External

v

Device |W| R| CR |

LF|

#¢1: Initial exposure time value applied in automatic brightness (0.027 to 12)

[Write :Maximum Exposure Time Value Applied in the Automatic Brightness Configuration]

(Wir| . [DJof JL]E[X]. [*1f CR] LF |

Suruga

OptGauge

External

v

Device |W| R| CR |

LF|

#1: Maximum value of exposure time applied in automatic brightness (0.027 to 23)

[Write: Minimum Exposure Time Applied in Automatic Brightness Configuration ]

(WiRr].[DJof JL]E[N]. [*1f CR | LF |

Suruga

OptGauge

External

v

Device

|W|R| CR | LF |

2 1: Minimum value of exposure time applied in automatic brightness (0.027 to 12)

Suruga

OptGauge
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[Write: LD Output Initial Value Applied in the Automatic Brightness Configuration]

External
Device

(Wir] . [DJof JujL]r]. [*if CR] LF |

v

|W|R| CR | LF |

#¢1: LD output initial value applied in automatic brightness (0 to 4095)

[Write: Minimum LD Output Value Applied in the Automatic Brightness Configuration]

External
Device

(Wir].[DJof JujL]X] [*if CR] LF |

Suruga

OptGauge

v

|W|R| CR | LF

#¢1: LD output maximum value applied in automatic brightness (0 to 4095)

[Write: Minimum LD Output Value Applied in the Automatic Brightness Configuration ]

External
Device

(Wir] . [DJof JL]LN]. [*1f CR ] LF |

Suruga

OptGauge

v

|W|R| CR | LF

#¢1: LD output minimum value applied in automatic brightness (0 to 4095)

[Write: Alternating Lighting Function Enabled Configuration]

External
Device

(Wir].[DJof . [BILE]. [*1f CR ] LF |

Suruga

OptGauge

v

|W|R| CR | LF

#1: Alternating lighting function ("0" = disabled, "1" = enabled)

[Write: Alternating Lighting Interval Configuration]

External
Device

(Wir].[DJof . [BJL]P]. [*1f CR] LF |

Suruga

OptGauge

v

|W|R| CR | LF

2 1: Alternating lighting interval (10 to 1000)

Suruga

OptGauge
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[Write: Correction, being revised from the Angle measurement results, Enabled Configuration ]

External
Device

(Wir] . [DJof . [s|aJE]. [*1f CR | LF |

A

|W|R| CR | LF |

v

#¢1: Revised calculations using angle measurement results ("0" = disabled, "1" = enabled)

[ Write: Correction, being revised from the Horizontal Angle if the angle measurement fails,

Configuration ]

External
Device

(Wir].[Djof [s|a[x]. [*if CR | LF |

Suruga

OptGauge

|W|R| CR | LF |

v

A

Suruga

OptGauge

*1: Horizontal direction angle applied in revised calculations when angle could not be measured (-1.35

to 1.35)

[Write: Correction, being revised from the vertical Angle if the angle measurement fails, Configuration]

External
Device

(Wir] . [DJof . s|aJY]. [*if CR| LF |

A

|W|R| CR | LF |

v

Suruga

OptGauge

#¢1: Vertical direction angle applied in revised calculations when angle could not be measured (-1.35 to

1.35)

[ Write: Thickness Measurement Enabled Configuration ]

External
Device

(Wir] . [DJof . JTIMJE]. [*1f CR | LF |

A

|W|R| CR | LF |

v

#¢1: Thickness measurement ("0" = disabled, "1" = enabled)

[Write Thickness Measurement at Refractive index on the 2nd layer Configuration]

External
Device

(Wir].[DJof . JT|R[2]. [*1f CR | LF |

Suruga

OptGauge

A

|W|R| CR | LF |

v

»¢1: Refractive index (0.000001 to 10.000000)

Suruga

OptGauge
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3.6 Execute Commands

3.6.1 Command Format

[ Option Save ]

External
Device

[Elx] . Jslv]crR] F ]

External
Device

Suruga
Opt Gauge

External
Device

Suruga

OptGauge

External
Device

External

Suruga

OptGauge

Suruga
OptGauge

|e]x] crR | F |
[ Execute: Automatic Brightness for the Angle Measurement ]
[Elx[. [AaJL] CR | LF |
) [E[X] CR [ LF
[ Execute: the automatic brightness for displacement ]
[Elx]. [DJL] CR | LF |
) [E[X] CR [ LF
[ Execute: Angle Main Spot Number Switching]
[E[x] [a[r] [m[s[n]. ["1 cR | LF ] .
|E]x] crR | LF
1 : Main Spot Number(1 to 100)
[ Execute: Displacement Main Spot Number Switch ]
(elx[ D[R] [m[sIN]. [*if cR [ LF | .
[E[X] CR [ LF

Device

<&
<

#:1: Main spot number (1 to 100)

Suruga

OptGauge
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[ Execute: Measurement Result Log Output ]

External
Device

[Elx]. [rjof crR] \F ]

Y

|E]x] crR | LF |

F Y

[Execute: Angle Zero Set]

External
Device

[E[x] Jafz] cr ] LF ]

Suruga
OptGauge

v

[E[x] CR | LF |

A

[Execute: Displacement Zero Set]

External
Device

[E[x] [pfz] cr ] LF ]

Suruga

OptGauge

v

[E[x] CR | LF |

A

Suruga

OptGauge
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3.7 Communication error

When a command was not successfully received or could not be executed, the Products will return

error information in the following format.

W it it it

CR | LF |
External Suruga
Device BEE CR | LF | | OptGauge

o
+*

Y

Fo

“1

The error codes appear in *1 as below.

"2": Setting Data Error

- Value outside setting range was set.

"3": Command Format Error
- Number of commas from header to [CRLF] does not match.
- Command not in command list, or non-alphanumeric characters.

- Text after header includes characters not in list above.

"5": Condition Error

- Value outside setting range was set.
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4 System Log
41 System Log List

System Log Content

o Angle screen initialization was successful. Measurement
Angle view initialize succeeded
starts normally

] o Displacement screen initialization was successful.
Displacement view initialize succeeded
Measurement starts normally

Angle view initialize failed. Please check o )
_ _ Angle screen initialization failed.
the connection with the Suruga )
Check the sensor head and computer connection.

OptGauge.

Displacement view initialize failed. Initializing Displacement screen failed.

Please check the connection with the Check the connection between this product and the
Suruga OptGauge. computer.

By pressing the [Output Once] button icon, it executs the
Angle result output succeeded
output of the Angle measurement results, successfully.

By pressing the [Output Once] button icon, it executs the
Displacement result output succeeded output of the displacemnt measurement results,

successfully

Measurement results output with [Output Once] button

Angle result output failed .
failed.

_ _ By pressing the [Output Once] button icon, it failed the
Displacement result output failed )
output of the displacemnt measurement results

) Adaptive calibration with [Adaptive Cal] button was
Adaptive Cal succeeded

successful
Adaptive Cal failed Adaptive Cal with [Adaptive Cal] button failed
It is necessary to block the light Adaptive Cal failure: Block the light
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4.2 Error Messages and Countermeasures

Error message

Cause

Countermeasure

Angle view initialize failed.
Please check the
connection with the

Suruga OptGauge.

Displacement view
initialize failed. Please
check the connection with
the Suruga OptGauge.

The Product and computer are not
connected.

Check that the Product and
computer are connected and

restart the Suruga OptGauge.

If this error is repeatedly
generated, the Product interior

camera may not be working
properly.

Contact the Suruga Seiki
Optical Device Business
Division Sales Section.

Angle result output failed.

Displacement result output
failed.

Measurement results output file
(.csv) is open.

Please close the
measurement results output
file (.csv) if opened and
execute outputting

measurement results.

Adaptive Cal failed.
It is necessary to block the
light.

Because the light is not blocked, the
Adaptive Cal cannot be executed.

Check that the beam is not

incoming to the Products.
Also, make sure before
measurement that there is no
unwanted exterior light or other
laser light source interfering
with the sensor.
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5 Failures? Frequently Asked Questions

5.1

Symptoms and Countermeasures

Useful information for troubleshooting is listed below. Check if the table below shows your trouble.

Symptom

Cause

Countermeasure

Internal light
source power is
NOT turned on.

AC adapter or power cable
is not correctly connected.

DC12V is not supplied.

DC12V is not supplied.

Correctly connect the DC12V power source.

Application does
not start.

USB cable is not correctly
connected.

Connect the USB cable to the USB3.0 port.

Device authentication file is not
being read.

Read: device authentication file (.suruga)
corresponding to the purchased the
Product.

Application stops
during startup

With Windows 11 Version
23H2, due to differences in
some system components and
specifications, the Software
may not function properly.

Please update to the latest Windows
version (24H2 or later).

USB cable disconnected.

Close the application, connect the USB
cable correctly, and restart the application.

Exposure Time is too short.

Adjust the Exposure Time to the optimal

target centroid is
unstable

Noise is causing serious
effects

Beam is not speed.

displayed on Adjust the tilt angle of the target so that the

screen Large tilt on the target. reflected light beam enters within a viewing
range.

Measurement

Enable the Threshold in the Denoising
settings and adjust the threshold.

RS232C

communication is

RS232C cable is not correctly
connected

Correctly connect RS232C cabile.

Computer communication

Set the communication settings correctly on

communication is

not working

not working .
conditions are not set correctly. | the PC.
Ethernet cable is not correctly
Correctly connect the Ethernet cable.
TCP/IP connected.

Computer communication
conditions are not met

correctly.

Set the communication settings correctly on
the PC.
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6 Warranty - After-Sales Service
6.1 Warranty Terms, Conditions and Coverage

Before contacting us, please confirm the serial number of the individual product.

The warranty period is one year after delivery.

However, the following cases are not covered by the warranty and will be repaired for a fee.

- Failure or damage caused by misuse, modification or repair by someone other than the
company’s designated persons from us.

- Failure or damage caused by improper handling, such as dropping the Products during
transportation or moving.

- Failure or damage caused by fire, salt damage, gas damage, abnormal voltage,
earthquake, lightning, wind, flood, or other natural disasters

- In the event of a malfunction or damage caused by improper handling contrary to the
methods and precautions described in the instruction manual.

We reserve the right to revise, modify, or amend these Warranty Terms and Conditions (hereinafter
referred to as "Revisions, etc."), and in the event of such revisions, etc., we shall promptly post the
revised Warranty Terms and Conditions in this catalog or on our website
(http://jpn.surugaseiki.com/). If you place an order for the Products after such revision, you shall be
deemed to have accepted the revision.

6.2 After-Sales Service

Before requesting repair, please check the items in "Failures? Frequently Asked Questions".If you
have any questions, please contact our Optical Instruments Division Sales Department.

<During the Warranty Period>

When damage occurs under a normal use state following the cautions/warnings/notes written in
this manual, the SURUGA conducts a repair service for free. For any damages out of warranty
period mentioned above, the SURUGA charges a fee for any repair service.

<After the Warranty Period>
A repair service is available with a fee to maintain the functionaries of the Products up on your
requests.

< If repair is required>
For repair and calibration inquiries, please contact to the following address.
info@suruga-g.co.jp
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SURUGA SEIKI CO., LTD.

HEAD OFFICE

505, Nanatsushinya, Shimizu-ku,

Shizuoka City, Shizuoka 424-8566, Japan

Tel : +81-54-344-0332 Fax : +81-54-346-1196

https://eng.surugaseki.com/
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