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Preface

This document is the "User's Manual" for the H650 series (Laser Autocollimator and Beam Profiler)
(hereafter, referred to as "the Product(s)").

This "User's Manual" (hereafter referred to as "this Manual") provides information and basic operating
instructions for the Products. The term, “the Products” is, in general, for all models of laser measuring
instruments starting with the H650 model number presented by Suruga Seiki Co., Ltd., and in this
Manual, specifications, functions, parts names, etc., are all common to all products in the series, unless we

explicitly mention exceptions.

To use the Product effectively and safely, please read this Manual carefully and fully understand its

contents before using the Product.

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

H650 Series User’s Manual
Issue Date 2025 February
Manual Version V.1.3.0

Revision History

Date Revision Details

2024 February V.1.0.0 1%t version

2024 March V.1.1.0 Revised for Suruga OptGauge Ver.1.1.0
2024 December | V.1.2.0 CE/KC Compliance Added

2025 January V.1.2.1 Repair Notice Added

2025 February V.1.3.0 Suruga OptGauge Ver. 1.1.3 Support

+ Measurement Option Setting Details

Log File -> Image
Added: Full Color/Gray Scale, PNG/BMP/TIFF
+ Controlling from External Devices
Read/Write Commands
Added: MLT/ASC/PSC/RFP/IOE/RAE/IOC/IOF
Execute Commands
Added: AR, MSN/PR,MSN/RO

NOTICE

The information contained in this Manual is deemed correct at the time of publication.



SURUGA SEIKI CORPORATION reserves the right to change specifications without notice to the user
of the Product offered.

The latest version of this manual can be downloaded from our WEB site (http://jpn.surugaseiki.com/).



Definitions (terms and abbreviations)

Terms and Abbreviations

Definitions

Reflection Angle Measurement

A method to measure the angle of a beam from internal
light source reflected up on a device under test (DUT).

The angle 2 0 is measured to calculate the 6 as result.

External Light Angle Measurement

A method to measure the angle 8 of a beam from

external light source such as laser or LED.

Reference Plane

It is the plane at the base plate of the H650

OptGauge

Measurement software "Suruga OptGauge"

The Software

Suruga OptGauge

This Manual

H650 User’s Manual

The Sensor Camera

The built-in sensor camera with the Products

Def.

Default




1.

1.1

For your Safety — Precautions of Use

Warning labels addressed in this Manual

. May result in serious injury, damage to equipment, or other
A Warning

serious damage.

A Careful | May result in minor physical injury or equipment damage.

Attention Instructions for safe handling are provided for the product.

1.2

Handling this Product
The Products emit laser beam. It is recommended that the Products are in an environment where

appropriate safety measures are taken for the laser class before any use.

Suruga shall not guarantee the functions and performance of the Products if used in a manner other

than that specified in this Manual, or if being modified.

When other equipment combines the Products, the functions and Suruga shall not guarantee the

performance of the Products, depending on your design, operating conditions, and environment.

Do not subject each device, including peripherals, to sudden temperature changes,

which may cause condensation and equipment failure.
Do not wipe the product with a wet rag, benzene, thinner, or the alike. which may cause
discoloration or deformation of the Product. If the Product is heavily soiled, wring out a cloth with

diluted PH-neutral detergent and wipe off the stain, then dry the Product with a soft cloth.

If you suspect the Products are in malfunction, please contact our local sales office.




1.3 Precautions

1.3.1 Ambient Temperature and I[lluminance

Changes in ambient temperature can cause measurement errors. Please be advised to keep the
ambient temperature, always, at a constant level.
Avoid using the Product near lighting equipment that repeatedly turns on and off at high

frequencies. If this is not possible, use a light shield or similar device to avoid being affected.

1.3.2 Power Supply

Use the correct power supply voltage. Failure to do so may result in fire, electric shock, or
malfunction.

Be sure to turn off the power to the Product and devices connected to the Product when connecting
or disconnecting various connecting wires. Failure to do so may result in damage to the Product.
Do not turn off the power while setting items. Sudden power cut-off while setting data, part or all

configuration data may be lost.

1.3.3 Disassembly/Modification

Do not disassemble or modify the unit. Doing so may cause fire or electric shock. The warranty is void

if the Product is disassembled or modified by anyone other than our employees or our certified third

party.
1.3.4 Effects of Dust and Dirt

The following cases may cause measurement errors due to the influence of dust, dirt, water, oil, etc.
Dust and dirt on the cover glass: Use dry-clean air to blow off any dirt on the cover glass. If the cover
glass is heavily soiled, wipe it off with a soft cloth soaked in thin alcohol.
Adhesion on the surface of the object to be measured: Blow it off with clean air or wipe off the dirt.
Intrusion into the optical axis area by floating or by splashing: Take measures such as installing a

protective cover or air purging.
1.3.5 Influence of Vibration

Vibration to a DUT may cause the measured value to vary. In such a case, a more accurate

measurement can be obtained by increasing the number of times the measured values are averaged.
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1.3.6  Disturbance by the air fluctuation

The influence of slow air fluctuation may cause the measured value to vary. In such cases, covering the

measuring section with an airproof cover is advised.

1.3.7 Waterproof and Explosionproof

The Products are not intended for use in areas where explosion protection is required. Do not use

the Products in locations where flammable gases or other explosive atmospheres exist.

The Products are not waterproof. Do not use the Products in locations where liquids may splash or

flow into the Product.

1.3.8 Actions in case of abnormality

In the following cases, turn the power OFF, immediately. Use of the Product under abnormal
conditions may result in malfunction.

When abnormal sounds, strange smells, or smoke is detected.

If the power cord is damaged.

If water or other liquid is spilled on the Product.

1.3.9 Reparr

For repair, please contact our local sales office.
When water or foreign matter gets inside the main unit
When the product is damaged due to being dropped or external impact.

When there is a strange odor due to smoke emission

1.3.10 Disposal of this Product

When disposing of the Products, treat it as industrial waste. Please follow in accordance with laws and

regulations or by other appropriate methods. Suruga shall not collect the Product for purpose.

Please dispose of all materials used to package the Product in accordance with the law or by other

appropriate methods. Suruga shall not collect these materials for the purpose.

11



1.3.11 Residual Risks

This document does not disclose all risks associated with the Products. For residual or unexpected
risks, or any other risks involved, please implement the safety design of machinery in accordance with

ISO 12100 or your appropriate industrial safety standards.

1.3.12 CE Marking

This product complies with CE marking for the following complying standards and conditions.
When this product is used in EU countries, keep the following conditions.
- EMI : EN 55011:2016/A1:2017/A2:2021 Group 1 Class A
- EMS : ENIEC 61000-6-1:2019
3¢ The length of all input and output cables, including the power cable connected to this product,

must be less than 30 meters."

1.4 Use of Laser Products for Your Safety

1.4.1 Corresponding laser classes for Autocollimator H650 series

The following describes the hazards of the laser class in the H650 series.

For specific safety precautions for the laser class, please follow your occupational safety regulations.

A Careful

Laser Class Precautions

Normally, blinking, or other aversive reactions protect the eyes and make the

laser beam safe.
Class 2 . . . . .
Intentional staring at the laser beam may cause temporary visual impairment

and risk of secondary injury due to aversion reactions.
Ref : TEC 60825:2014 / JIS C 6802 : 2014 : Safety of Laser Products

12



1.4.2 Laser Class Identification Labels on the Products

The contents of the laser class identification label and of the warning label, and the pasting positions

where you find them are shown below.

A Careful

Table 1 : Laser Labels and Descriptions

Laser Class Identification Label
Class2

i

Warning Label

75 2L —HHEIE
Class 2 Laser Product
( IEC60825-1:2014 )

*Output : ImW
*Wavelength : 660nm
*Duration : CW

p.

Background color: Yellow Background color: Yellow

Text color: Black Text color: Black

The notation method and description of the label conform to JIS C 6802:2014

SURUGA SEIKI CO.,LTD.

505, Nanatsushinya, Shimizu-ku,

Shizuoka-shi, Shizuoka, 424-8566, JAPAN ﬁ [g
Mo.

Y
MFD MADE

N c €
Model JAPAN )

| About KC correspondence : Class A
A8 S
o] 7)7]i= YR BN SR FHOE HPYANE B A 2N A E BFANA A E
&+ Aoty el #el 7t ey

Reference English translation:

User guide This equipment has been conformity-assessed for use in a professional environment and
Interference may cccur,

13



A Careful

The Laser Label Attaching Positions Common to All Models

The warning label for the laser emission port and the identification label for the laser class are attached to

the left side of the product when viewed from the front.

Laser Warning Label

14



2. Preparing

2.1 Functions and Features

The Products are multifunctional instrument that measuring the angle of an object, divergence, position,

and beam diameter from the laser beam incident on sensors. They have the following main features:

® Angle measurement (®3 mm diameter if an external light beam)
- Measurement range: +/- 1.5°
- Repeatability: 1s (determined at 6 ¢, averaging = 256 times)
- Linearity: +/- 0.45% of F.S. (F.S.=3.0° )

*Refer to "H650 Series Sensor Head and Accessories Specification Details" section.

® Divergence measurement
- Measurement range: < 20 mrad
- Linearity: 5% of F.S. (F.S.=20 mrad)

*Refer to "Divergence" in the Function Details section.

® Position measurement (when using ®3mm beam)
- Viewing range: ®6 mm
- Repeatability: 1 um (6 o, when measured with averaging = 256 times)
- Linearity: +/- 0.5% of F.S. (F.S.=3 mm)

*Refer to "H650 Series Sensor Head and Accessories Specification Details" section.

® Beam Diameter Measurement
- Measurement range: ®0.06 mm to ®6 mm (we recommend that the Spot diameter should be less
than 1/2 of viewing range when Auto Aperture is applied).

*Refer to "H650 Series Sensor Head and Accessories Specification Details" section.

® The sensor head cable can be connected to PC for measurement with the software.

*Refer to "Preparing: System Configuration Example

® Multiple light spots measurement

*Refer to "Multi Spot" in the Function Details section.

® Reflection angle measurement and external incident light angle measurement
For reflection angle measurements, the internal light source is available to measure the angle of

reflected light.
15



For external incident light angle measurements, the angle is calculated by directly measuring the light
flux of a laser or a LED.

*Refer to "Tilt Angle / Beam Angel" in the Function Details section.
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Table 2 Function List

Functions Details
Measurement Angle See “Tilt Angle/Beam Angle” in the Function Details.
Divergence See “Divergence” in the Function Details.
Position See “Beam Centroid” in the Function Details.
Beam Diameter See “Beam Diameter” in the Function Details.
Useful Maximum brightness
. See “Power” in the OptGauge Main Screen Details.
Functions Total counts
Binning See “Binning”in the Measurement Option Settings.
ROI
See “Aperture” in the Function Details.
Auto Aperture
Adaptive Calibration See “Adaptive Cal”] in the Function Details.
Denoising See “Denoising” in the Measurement Option Settings.
Storing results See “LogFile” in the Measurement Option Settings.
Displays Offset from Zero point See “Origin Offset” in the Function Details.
Unit conversion See “AngleUnit” in the Measurement Option Settings.
Image rotation See“CameraSettings” in the Measurement Option
Image mirroring Settings.
Image zooming See “Zooming” in the Function Details.
Judgement Angle
Beam Divergence
Position See “Judgement” in the Function Details.
Beam diameter
Maximum brightness
Communication | RS232C See “RS232C” in the Control from External Devices.

TCP/IP

See “TCP/IP” in the Control from External Devices.
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2.2 Checking the Package

Please keep in mind that the shipping box contains, in addition to the main unit, a screwdriver for

adjusting the internal light source, a USB memory stick and an AC/DC converter as the accessories.

1. &g AnH650 body

2. / A screwdriver for light intensity adjustment

3. .\‘, A USB memory stick

(Contents : OptGauge(Measuring Software), camera driver, device authentication file, and

this Manual) .

Please download the latest version from out WEB site (http://jpn.surugaseiki.com/) .

4.  An AC/DC power supply for the Internal light source

2.3 H650 Series Specifications

Table 3 H650 Series Common Specifications

External dimensions

170 mm x 100 mm x 45 mm

Body Weight 1.0 kg
Power Supply DC12V
Power Consumption 5 Worless
Laser Class Class2

Protective Functions

Short-circuit protection and reverse polarity protection

Communications USB3.0 industrial standard

Operating 0°C to +40°C. 35% to 85% RH (no condensation)
temperature/humidity

Storage -10°C to +60°C. 35% to 85% RH (no condensation)
temperature/humidity

Operating Environment

No direct sunlight, no corrosive or flammable gases, liquids, dust, or other

harmful substances

Body

Aluminum

18




2.4 The Products Dimensions

Laser emission position
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2.5 Names and Functions: Parts of the Products

@

Internal light source ON/OFF switch

When the switch lights up orange, it is

indicating the internal light source is turned on.

USB connectors x 2

USB connectors x2 connect H650 to a computer

of a customer.

A knob for controlling internal light source intensity.
Adjusts the light intensity of the internal light source. The intensity increases at clockwise and
decreases at counterclockwise.

*Note: Please use the supplied screwdriver for light intensity adjustment

Power supply port for the internal light source

An AC/DC adapter connection port for the supplied power converter.

FG terminal

It prevents malfunctions due to the electrical noise. Grounding is required.

Laser output port
When the internal light source is ON, a laser beam

irradiates.

@

®

@

Laser Emission Side

A Careful (Front)

Do not irradiate the human body, eyes, skin, or any other objects

without safety conformity.

20



2.6 System Configuration Example

Figure 1 : System Connections

— USB3.0
— Internal light
<= = ON/OFF switch
) USB3.0 °

OptGauge Software

vy
SURUGA
SEIKIF—

[
Light intensity

DC12 V Power adjustment knob

For the internal light

FG terminal

2.7 Components Required for the Configuration

H650 Sensor body
Power supply to the internal light source (AC/DC converter accessary)
Your PC, PC monitor and keyboard

Suruga OptGauge; measurement software for the Products

21



2.8 The Products Installation (example)

This section provides an example of mounting H650 series.

1. Place the Product on a mounting plate prepared by the customer.
Use M4 hex socket head cap screws (length: 8-10 mm).
(See the "H650 Series Outline Drawing" for details.)

M4 hex socket head screws x 2

Mounting Plate

2. The reference position is the base plate on the front, left side of the H650. Fasten the bolt with a

parallel pin or other means pressed against it.

22



2.9 How to Connect the Power Supply for the Internal Light Source

Please use the supplied AC/DC power converter.
Before plugging the AC side of the AC/DC converter into an outlet, insert the plug of the DC side of the
converter into the specified socket.

The FG terminal must be grounded.

Power supply socket

for light source

Attention

Do not turn on the converter power until software installation is completed. The FG terminal should be

grounded to prevent malfunction due to the electrical noise.

2.10 Connecting to PC

Connect the USB3.0 cable of the main unit to a USB port that supports USB3.0. Be sure to use a USB 3.0
compatible port on the PC side.

—— USB3.0 Cable

T

< USB3.0 Cable

Attention

Do not disconnect the USB cable while the software is running. It prevents normal operation.
If the cable is disconnected, please exit the software, reconnect the USB cable, and then restart the

software.

23



2.11 Software - Suruga OptGauge Installation

2.11.1 Software License Agreement

Use of the Suruga OptGauge (hereafter as “the software”) is conditioned upon your acceptance of the
following software license agreement (hereafter as “this Agreement”).
Your installation or duplication of all or any part of the Software on a computer, or use of the software

installed on a computer, constitutes your agreement to all the terms and conditions of this Agreement.

Article 1 (License)
The Software may be used free of charge.
The copyright of the software, the manual of the software and other materials related to the software

belongs to SURUGA SEIKI (hereinafter referred to as “SURUGA SEIKI”). You are granted a non-

exclusive right to use the Software.

Article 2 (Restriction of Use)

Use of this software is permitted only for the purpose of operating this product and collecting data.

Any other use is prohibited.

Article 3 (Reproduction and Tampering)
Reproduction of the software is permitted only on the PC on which this product is used.

However, modification, redistribution, and reverse engineering are prohibited.

Article 4 (Disclaimer)
1. the user shall use this software at his/her own risk.
2. the company shall not be liable for any direct, indirect, incidental, special, consequential, or punitive
damages (including but not limited to loss of data, business interruption, or loss of profits) arising out
of the use or inability to use this software.
3. we shall not be liable for damages arising from bugs, errors, viruses, unauthorized access by third
parties, or other defects or security problems in the software.

4. shall not be liable for any damages arising from tampering with the Software.

Article 5 (Support)
The Company shall provide technical support regarding the Software. However, we guarantee that by
our technical support, however, the Company does not guarantee that the customer’s purpose will be

achieved by the Company’s technical support.
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Article 6 (Termination)

Your right to use the software shall terminate immediately if you breach any of the terms of this

Agreement.

2.11.2 Recommended Installing PC Environment

Hardware Supported OS Windows 10 Pro 64 bit
specifications CPU Intel Core i5 — 10400 CPU 2.90 GHz or higher
6 core 12 threads
RAM 8GB or more
Storage Space 1GB or more
Display resolution 1920x1080
USB USB3.0 with Type A port : 3 ports or more
Software Framework NET6.0%
specifications

NET6.0” is not installed on your PC, please install “ NET RunTime6.0.x.x” from the Microsoft website.

NET RunTime6.0.x.x” from the Microsoft website.
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2.11.3 Installing the Software

2.11.3.1 Installing the USB Driver

1.

DA POER - R o T BEE b £50  Flw
cEvEns? ? TE IS

« v 4 [ > Folder > Camerabriver

* 7497 PIER

P} Bosler_pylon_7.00.2465 .exe
@ OneDrive - Personal

(=1

& ®9h7-7

Start the installation by double-clicking “Basler_pylon_7.0.0.24651.exe” in “¥CameraDriver”.

1
S
m

2. Please agree to the installation confirmation screen

3. Select “Developer” for the installation method (Profiles).

Aloyion7 ,
BASLER”

Profiles

.‘

Back Next.

“d

Cancel

4. Select “USB” as the sensor camera connection method (Interfaces) for the sensor camera. Leave the

default setting as it is and complete the installation.

A pylon7

Interfaces

Back Next

Cancel
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2.11.3.2 By Download

Where to download:

Please download from our WEB site (http://jpn.surugaseiki.com/).
2.11.3.3 Installing the Software

1. Double-click the “SurugaOptGaugeSetup_x.x.xx.msi” in the “--- ¥Application”.

s

B E

]

i

IIIF

I

Windows 4 A R—...

(=]

ﬁ%‘ SurugaOptGaugeSetup_x.x.umsi 2023/11/28 19:1

2. Click [Next>]

i;?" SurugaOptGauge

Welcome to the SurugaOptGauge Setup Wizard A

The installer will guide vou through the steps required to install Surugal ptG auge on your complter.

Wit RMIMG: This computer program iz protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prozecuted ta the maximum extent possible under the law.




3. After “Next>, the installation starts.

Click "Close” to finish.

Installation Starts

8 SurugaOptGauge

Installing

& SurugaOptGauge

Installation Complete

Confirm Installation

The instaler is 1eady to instal Sunugalptiauge on your computer.

Click "Newt” to start the installation.

Bl =

N

Installing SurugaOptGauge

Installation Complete

SurugaliptGauge is being installed

Please wail

SumgalptGiauge has been successfuly installed

Click"Close"to ext,

<Back

Hewt >

Cancel

Cancel

4. “OptGauge” icon will be appears in the desktop,

This concludes the installation procedures.

28



2.11.3.4 Copy of Device Authentication File

Note 1: What the authentication file is.
Because calibration values are determined for each device for the product, "OptGauge" requires reading

the device authentication file (extension .suruga)" in which individual unique information is stored.

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

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

fil

il
=]
-
|

T

|| ;wocsuruga

Copy the "xxx.suruga" file to the arbitrary location.

>

Folder

Note 2:
If your security does not allow you to copy the device authentication file to your PC, this procedure is not

necessary because the file can be read directly from the USB memory stick provided with the device.
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2.11.3.5 OptGauge Startup / Shutdown

OptGauge startup
1. Double-click "SurugaOptGauge" in the "...¥Desktop".

2. Click on " ..." 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.

Product S/N

Device Authentication Files § Authentication Sensors

« v » PC > FFaivh » Suruga » v o P suugai#E®
ZE v FLLTANS~ =- O @
&4 - EwEH LT 4%
o 7497 FIEA
Suruga OptGauge 2023/09/05 1&:12 TrA TN~
@ OneDrive - Personal [ AuthFile.suruga 2023/07/3113:30 SURUGA 771 Il 3KB
=]
EEDCR
FUEa-ERIETES A,
T4 V2(N): | AuthFile.suruga v |Authentication File (*suruga) ~|
EK(0) Frvel

3. Confirm the “Result” is "7OK”, and press “Start”.

SURUGA
SEIKIF

Device Authentication Files Result Authentication Sensors Product S/N 9

C:¥Users¥02801¥Documents¥Suruga¥H... | .. H420
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Attention

*Because this software controls TCP/IP communication, the following warning may appear depending on

the security settings of your PC for first time launching.

If your PC or network environment allows TCP/IP communication, check all the boxes, and click "Allow

Access. If not, please click "Cancel".

(If you want to change the settings later, you can do so in "Control Panel > All Control Panel Items >
Windows Defender Firewall > Allowed Apps").

Sunsga OptGasge 2G0T
AR 3 B (39T
7 P b T— TRk MR
2 zt WEEGE (RS
11 V2 bl hildE, % F il

G roAtETT e II i

>

4. The software starts

oo
SURUGA
BEIKIF—

Tilt Angle

Angle X
Angle ¥
Angle D

Beom Divergence
Dasigma

D4Sigma X
D4sigma Y
D86

men
Tilt Angle (D)
Beam Divergence

Beam Elipticity

1040 x 1040

Total Count  0000000000.0 [-]

Peak - [
Result Log System Log
Output Once =

02 Angle view initialize succeeded
Profile view initialize sucseded
03 TCP/IP communication started an port 49350.

Angle View

5 [4&\32
- [deg]

(deg] Centroid D [mm]
Beam Digmater
- [mrad] D4Sigma - [mm]
- [mrad] DaSigma X - [mm]
- [mrad] D4Sigma Y - [mm]
- [mrad] D86 - [mm]
Judgement

Beam canmd
Centroid X - [mm]

Centroid Y - [mm]

Beam Centrod (D)
Beam Diameter

Beam Ellipticity

Frame Rate 4.7 [fps]
Power

Totel Count  0000000000.0 [-]
paak — [
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OptGauge shutdown
1. Click the “X” in the OptGauge.

#Gaisge - ProCo-£5002 - ProCo- E5002 Ver.0.0.20 x |
Option (01 I—
URUGA

EIKIF—
Angle View Profile View

ludgement
Tk Ange (D)
Beam Divergence

Bosm Cartrokd (0)
Benm Ciameter

Beam Ellipucty Beam Elipticty

X
Frame Rate 4.3 [
Eower Bae
Total Count  0000000000.0 (-] Total Count  0000000000.0 []
Peak -1 Peak - [-]
Agatve Cal
Result Log System (og
e 1 02 Angla view initizlize succeeded.
5 03 Profia view inftiskze succeeded

03 TCP/1A communication started on port 46350

2.12 Power UP

Do not turn on the sensor head until the installation of the Products and the software installation are

complete and the person in charge has confirmed that the operation is all safe.

To turn on the internal light source, connect the DC12V power converter for the internal light source to

an outlet and turn on the internal light source ON/OFF switch.

= USB3.0 Internal light
IH = | ON/OFF switch
), USB3.0
I Light intensity
DC12 V Power adjustment knob
FG terminal For the internal light
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3. Settings

3.1 This section describes how to set the sensor head using the software - Suruga OptGauge
- for the Products. Precautions for Handling the Sensor Head and Setting (installation)
Method

3.1.1  The Reflection Angle Measurement

1. Turn off the H650's internal light source and set a device under test to be in 200 mm away from the

reference plane.

DUT

& 20Qmm

2. Turn on the internal light source switch after installation is complete.

..r-:'-:.--Internal light ource switch
! (ON lighting)

3.  Start the OptGauge and open the Option screen.

Method |1ntensity e x 52
ale v afz
Moving Avernge Dasigma
[ averaging 2| 1) O orentation Enabled i o
Dasigm off
auto aparure Angie Unit
Dasigma x off
Method Intensty Degree
Dasigm: &
 enables
Mult Spot
oas o
B0l Order Aren ) S
] - expricey off
& & Enabled spat count H [
Auigement K S20E] tob] Min Spat Area 1] fag Dl
O angie (0 : ¥ 5203 [pi] Spat Numbsr o] 11
= sinning
[ oivergence E win | 1090%] [pix] 1 enatsea
4 Rods Type Hegnt | 109012 [pix
a ™ g Tpix] st ol
O Enpicty s angle Tvpe 0 visbie
Beaition =
Bpeak 40940 [enis] Type [Tilt Angle
osouor
Lan File Dengsing
| Oimage L] Rew [ Threshokd 1003
Optons Select




Set Angle Type™! to "Tilt Angle" on the Angle tab in the option screen.

Set the Peak™ in the measurement screen to be between 3500 and 3800 (optimum value) by
adjusting "Exposure Time""!in the Options screen and the light intensity with the screwdriver on the

light intensity adjustment knob.
*1 refer to the “Angle Type” in the Measurement Option Settings.

*2 refer to the "CameraSettings" in the Measurement Option Settings.

*3 refer to the "Power" on the OptGauge Main Screen.
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3.1.2  Measuring an External Incident Light Beam
1. Turn off the H650's internal light source and set the distance between the front edge of the sensor
head reference plane and the beam position you wish to measure to be 200 mm away.
- - - - |
e - |
e . I
- 1
—. S . T ——— E i
External Ligh Source
2. Start the OptGauge and open the Option screen.

ERUA

G
EIKIF—

pov— 200 mm - *

Angle | profile  Communication
Camera Settings Cross Section Beam Centroid Decimal Points
Exposure Time 1.000%] [ms] Point [BRCIRE Y Method |Intensty - Angle X 8
Frame Rate 100.000/2] [ps] e Angle Y s
Moving Average
Boeen J_° [deg] [ Averaging 2% [ Orientation Enabled A i
s i Mirroring [ Horizontal . D4Sigma 8l
1080x Autp Aperture Angle unit
O vertical D4sigma X LIS
Method Intensity ~ | Degree ~
=
Gan Offset £ Enabled Dasigma ¥ .
X 0.0000% [deg] DB6 8
ROI Order Area ~ E
v 0.00007%] [deg] — Elipticity :
4 Ensbled R H
Judgement X -520/% [pix] Min Spot Area B e Display
O Angle (D) .0000 2 ¥ 520(% [poq) ) Spot Number 05 1
.. o : ik or
= ivergence 0.0000 Width - |
ot o B s, 2 ! oo [ Enabled
i on startad on port 49350. Dasigma Radius Type Height | 104015 [pag]
[ Ellipticity 0.0000 = Angle Type O visible
[ Peak 2084.0/% [ents] Type  Tilt Angle v
Log File Denoising
[ image [ Raw [ Threshold 100f%
Options Select
Tto “ le” he Angle tab in the Opti
3. Set Angle Type™ to “Beam Angle” on the Angle tab in the Option screen.

Set the Peak*? in the Measurement screen to be between 3500 and 3800 (optimum value) by
adjusting "Exposure Time"*3 in the Options screen and the light intensity with the screwdriver

on the light intensity adjustment knob.

*1 refer to the “Angle Type” in the Measurement Option Settings.

*2 refer to the "Camera Settings" in the Measurement Option Settings.

*3 refer to the "Power" on the OptGauge Main Screen.
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3.2 The Software — [tems and Functions on the Main Screen of the Software

OptGauge Main Screen

{:D W St Do - iy - e WS -4

ORUGA &

SEIKIF—

2
@

Esinh o Sl -
Q@ — s [l e
[
@ Option Opens the Options dialog box
@ Angle View Area for an image taken by the angle sensor
(3 Angle measurement Area for angle measurement results

results

@ Angle Power Area for beam intensity taken by the angle sensor
(B Profile View Area for an image taken by the profile sensor
(6) Profile measurement | Area for the Profile measurement results
results
(@ Profile Power Beam intensity measured by the Profile sensor
Adaptive Cal Execute the Adaptive Calibration (denoising)
(@ Result Log Output measurement results and measurement images to a
designated file folder on PC.
System Log Area for software operation logs
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3.2.1

3.2.1.1 Angle View

OptGauge Main Display Details

Angle View

Inkensity Cenbroid
Angle X -0.4853 [deg]
frm— Fa|
Angle ¥ -0.0516 [deg] ®
Angle D 0.4920 [deq]
e {E}u
T
gu I:EILI
)
(@ Tilt Angle (D)
@”—I Beam Dﬁ'm {E‘u
Beam Ellipticity
Ay = Y e 1440 x 108
e Frame Rate 7.7 [fps] ; Hrnied —— e
Poveer MNumber 1 e
@ Total Count  2136247.0 [-] No.  Angle X Angle ¥ m
Peak 4095.0 [-] 0518
@u
@u
Cross (Red . . .. .
@ L) The centroid position of a light beam
[
2 Aperture

(Blue, Orange)

BB it che area for computation with respect to observation.

See “Aperture” in the Function Details

® Cross (white) B The center position of the coordinates
@ Aperture -

(white) The range of angle measurement
® Profile ! The intensity distribution of a beam
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https://misumig-my.sharepoint.com/personal/ryowa_twem_craig_misumi_co_jp/Documents/01_営業企画/H650/SG23-369-001J_H650_Users_manual_EN.docx#_Aperture

© Tilt(Beam)Angle

Selecting the measurement mode at “Angle Type” in the Option settings

See “Tilt(Beam)Angle” in the Function Details

Angle X Angle of the X-axis component of the center cross(white)
Angle Y Angle of the Y-axis component of the center cross(white)
Angle D Angle from the center cross (white)

(@D Beam Divergence

Selecting the measurement mode at “D4Sigma” in the Option settings

See “divergence” in the Function Details

D4Sigma Displays Divergence of D4 o beam in half angle
D4Sigma X (M) Displays D4 o X(M) divergence in half angle
D4Sigma Y (m) Displays Divergence of D4 ¢ Y(m) in half angle
D86 Displays Divergence of D86 beam in half angle

Beam Ellipticity

Available when ”Orientation Enabled” in the Option Settings is in active.

See “Beam Ellipticity” in the Function Details

Ellipticity m/M

Displays the ellipticity of the D4 0 beam width

© Judgement

In the “Judgement Settings”, enter for the measurement data you wish to
judge. and set the judgement criteria in [ =eseei

See “Judgement” in the Function Details

Tilt Angle (D)

- “OK” is displayed if the set criteria are met,
Beam Divergence

“NG” if not
Beam Ellipticity
Specifies beam spots to be displayed in
"©® Tilt(Beam)Angle", "7 Beam Divergence", and
Main Spot Number & &

"(®) Beam Ellipticity" during multi-point beam

measurement.

@) Multi Spot Meas.
Display Area

When multiple beam spots are detected, the measurement results for the beam

spots are automatically listed and displayed.

1@ X-Y Coordinates

Coordinates are displayed when the mouse cursor is hovered over

Frame Rate

The image update rate per second from image data capture to completion of

measurement data calculations

@ Power

Total Count Total count value of a light beam (0~4,429,152,000)

Peak Maximum beam intensity (0~4095)

Adaptive Cal

Improve calculation accuracy by removing overall noise from an image captured
by the sensor.

See “Adaptive Cal” in the Function Details
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https://misumig-my.sharepoint.com/personal/ryowa_twem_craig_misumi_co_jp/Documents/01_営業企画/H650/SG23-369-001J_H650_Users_manual_EN.docx#_Tilt(Beam)Angle
https://misumig-my.sharepoint.com/personal/ryowa_twem_craig_misumi_co_jp/Documents/01_営業企画/H650/SG23-369-001J_H650_Users_manual_EN.docx#_Beam_Divergence_1
https://misumig-my.sharepoint.com/personal/ryowa_twem_craig_misumi_co_jp/Documents/01_営業企画/H650/SG23-369-001J_H650_Users_manual_EN.docx#_Beam_Ellipticity_1
https://misumig-my.sharepoint.com/personal/ryowa_twem_craig_misumi_co_jp/Documents/01_営業企画/H650/SG23-369-001J_H650_Users_manual_EN.docx#_Judgement
https://misumig-my.sharepoint.com/personal/ryowa_twem_craig_misumi_co_jp/Documents/01_営業企画/H650/SG23-369-001J_H650_Users_manual_EN.docx#_Adaptive_Calibration

3.2.1.2 Profile View

Profile View

Beam Centroid Intensity Centroid
Centroid X -72,9121 [mm)]
Centrold Y -40.8505 [mm]
Centrold D 83.5759 [mm)]
[ EE5m Dismeter

D4Sigma 490.0499 [mm)]

@4 D4Sigma M 549.1780 [mm)]
D4Sigma m 422.7307 [mm)]

(D D86 477.8814 [mm]

®~4 Beam Eliptioty
Ellipticity m/M 0.7658
Aggement

@ﬁﬂl Beam Centroid (D)
Beam Diameter
Beam Elipticity

L] — e Y e 1440 x 1080
@ Frame Rate 3.0 [fps) Ui 3298
Power Number 1
e Total Count  360636109.0 [-] No. Centroid X Centroid Y Ce
Peak

4095.0 [-] -72.9121

«40.8505

@D Cross (Red)

. The centroid position of a light beam

(2 Aperture
(Blue, Orange)

*See “Aperture” in the Function Details

N2 Limit the area for computation with respect to observation®.

(3 Cross (white)

B The center position of the coordinates

@ Aperture -
(white) The range of angle measurement
® Profile “ Display the intensity distribution of a beam
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https://misumig-my.sharepoint.com/personal/ryowa_twem_craig_misumi_co_jp/Documents/01_営業企画/H650/SG23-369-001J_H650_Users_manual_EN.docx#_Aperature

(6 Beam Centroid

Centroid X

The centroid X centered at the X-axis component of the

cross (white)

_ The centroid Y centered at the Y-axis component of the
Centroid Y ]
cross (white)

Centroid D The centroid centered at the cross (white)

(@ Beam Diameter

Change measurement mode by the “D4Sigma” in the Option settings

See “Beam diameter” in the Function Details

D4Sigma Displays D4 ¢ beam diameter
D4Sigma X (M) Displays D4 0 X(M) beam width
D4Sigma Y(m) Displays D4 0 Y(m) beam width
D86 Displays D86.5 beam diameter

Beam Ellipticity

Available when ”Orientation Enabled” in the Option settings is in active.

See “Beam Ellipticity” in the Function Details

Ellipticity m/M

Displays ellipticity of D4 0 beam width

9@ Judgement

In the “Judgement Settings”, enter for the measurement data you wish to
judge. and set the judgement criteria in [ e-eeeai

See “Judgement” in the Function Details

Beam Centroid (D)

: “OK” is displayed if the set criteria are met, and “NG”
Beam Diameter

if not
Beam Ellipticity
Specifies beam spots to be displayed in
; "@® Beam Centroid ", "@Beam Diameter ", and
Main Spot Number

"® Beam Ellipticity " during multi-point beam

measurement.

@) Multi Spot
Measurement

Display Area

When multiple beam spots are detected, the measurement results for the beam

spots are automatically listed and displayed.

@ X-Y coordinates

Coordinates are displayed when the mouse cursor is hovered over

Frame Rate

The image update rate per second from image data capture to completion of

measurement data calculations

@ Power

Total Count Total count value of a beam (0~4,429,152,000)

Peak Maximum intensity of a beam (0~4095)

Adaptive Cal

Improve calculation accuracy by removing overall noise from an image captured
by the sensor.

See “Adaptive Cal” in the Function Details
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3.3 Function Details (and Parameters Detail Setting Details)

3.3.1 Angle View

3.3.1.1 Tilt Angle/Beam Angle

You need to change the measurement mode according to your measuring purpose.

For the reflection angle measurement, select "Tilt Angle".

For the external light angle measurement, select "Beam Angle".

For the reflectance angle measurement

Set "Angle Type" in option settings
to [Tilt Angle]

It starts reflectance angle measurement.

Angle View

Angle X
Angle ¥
Angle O

EEQI’H Jvergence
D4Sigma
D4Sigma X
D4Sigma Y

DB6

Judgement
Tilt Angle (D)
Beam Divergence

Beam Ellipticity

40.5876
39.9273
41.2370
37.5164

[mirad]
[mirad]
[mirad]

[rrirad]

For the external light angle measurement

Set "Angle Type" in option settings
to [Beam Angle].

Angle Type

Type

It starts external light angle measurement.

Angle View

Beam Angle
Angle ¥
Angle ¥
Angle D
Eeam Divergence
D4Sigma
Ddsignm b
D4Sigma Y

D86

Judgement
Beam Angle (D)
Beam Divergence

Beam Ellipticity

ty Centroid

40.2099
39,5293
40,4855

37.3848

[deg]
[deg]
[deg]

[mrad]
'_mr :_;'_]
[mrad]

[mrad]
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3.3.1.2 Divergence

Divergence indicates how much the beam expands at an angle as it propagates.
A light beam with small divergence means that it expands little during propagation over long distance,

while a beam with large divergence expands rapidly over short distance.

This Products display divergence in a half-angle with mrad (milliradian).

It has two modes of measurement.

To measure D4 o beam diameter (elliptical beam) of divergence along with X-axis and Y-axis directions

Measures beam divergence with "D4Sigma X" and "D4Sigma Y"
| Baam Angle Intensity Centroid
Angle X -0.8183 [deq)
Angle ¥ 0.8183 [deq])
Angle D 1.1572 [deq)
Set "Orientation Enabled" in the ey
option settings to "Disabled". Disigma ced et
D4Sigma X 9.1816 [mrad]
e D:Sigma ¥ 9,3905 [mrad]
] Orientation Enabled D&6 §.6078 [mrad]
]I.IﬂgE‘ITIEI'I['
Bearmn Angle (D)
Baam O Vergence
Beam Ellipticity

To measure a D4 0 beam diameter (elliptical beam) of divergence along with M (major: long axis) and

m (minor: short axis)

[D4Sigma M|, [D4Sigmam] TXAN—Y = v ZZMEL T T

Angle View

Eeam Angle Intensity Centroid
Angle X -0.8183 [deg]
Angle Y 0.8183 [deg)
. . . Angle D 1.1572 [deg]
Set "Orientation Enabled" in the o
. . Mﬂhﬂ' =
option settings to "Enabled". D4sigma 9.3051 [mrad]
T D4Sigma M 9.4003 [mrad)]
LEngme CH4Sigma m 9.2088 [mrad]
&) Oriantation Enabled D86 B.6222 [mrod]
Beam Ellipticity
Ellipkicity m,/M 0.9795
Judgement
Beam Angle (D)
Beam Divergence
Bazam ENipticity
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3.3.1.3 Beam Centroid

The center position of a light spot can be selected from the types either beam area (area centroid) and beam
intensity (luminance centroid) in the "Beam Centroid" in the option setting. We recommend selecting the

type of "Beam Centroid" according to an object to be measured.

Area Centroid (Area)
For the area centroid of a light beam, its centroid position is calculated from an irradiated area higher
luminance than the denoising threshold value and results as an angle. Therefore, by raising the threshold

value, the effects of the edges of the peak profile can be minimized.

We recommend selecting this type of measurement for objects such mirror with uniform surface and reflects

a light beam without blur or smudge”.
3 Optically, blur or smudge is defined as, for instance, luminous point with elongating edge profile in normal

distribution, half-width deviating largely from normal distribution, or objects with irregular profiles which

are not smooth.

Detection example

Beam Profile

Recommended DUTSs

Mirror Glass
Normal Target Area

Distribution

Threshold %
— S

Beam
Centroid

.
t
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Luminance Centroid

For luminance [Intensity] centroid, the centroid position of a light beam is calculated from the beam

intensity with higher luminance than the denoising threshold value and results as an angle.

By lowering the threshold value, the Intensity Centroid can include the luminous point peripheral area

causing blur or smudge.

We recommend selecting this type of measurement mode for objects such mirror with uniform surface

which reflects a light beam without blur or smudge”.

We recommend selecting this type of measurement mode for objects such as resin with non-uniform

surfaces which reflects a light beam with blur or smudge.

Detection example

Beam Profile

Recommended DUTs

Concave Lens

Normal
Distribution

Threshold M\E!? 3

IS

Beam
Centroid'

Target
Luminance
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3.3.1.4 Beam Ellipticity

Beam Ellipticity determines how far the beam shape is deformed from circular to elliptical.

Beam ellipticity formula:

Beam Ellipticity = D4 0 m (minor) beam diameter / D4 ¢ M (major) beam diameter

The following describes its use.

Beam Ellipticity Usages
Beam Ellipticity is used when you want to measure the parallelism of two or more devices.
1. The beam spots of "Sub 1" and "Sub 2" shown in the right are

incident lights to the sensor head, and the angles of each can be

measured.

We move the two beam spots close to each other so that the Subl

and Sub2 are nearly parallel.

2. As the two beam spots move close together, the sensor begins to perceive them as a single elliptical

beam.

Therefore, it is no longer possible to measure their individual

angle or their parallelism.
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3. On this state as the previous, the beam ellipticity function comes to use.

The beam is measured in ellipticity.

Angle View
—=

Beam Angle
l Angle X 1

Angle Y 0.8183 [deg]
Angle D 1.1572 [deg]

Beam Divergence
D4Sigma 9.3051 [mrad,

]
D4Sigma M 9.4003 [mrad]
D4Sigma m 9.2089 [mrad)
D86 8.6222 [mrad)
Beam Ellipticity

Ellipticity m/M 0.6057

Judgement
Beam Angle (D)
Beam Divergence

Beam Ellipticity

4. Move the two beams even closer together. Closer the ellipticity to 1.000, the two targets are nearer to

parallel.

Angle View

I Beam Angle Intensity Centroid

Angle X -0.8183 [deq]
Angle Y 0.8183 [deg]
Angle D 1.1572 [deg]
Beam Divergence

D4sigma 9.3051 [mrad]
D4Sigma M 8.4003 [mrad]
D4Sigma m 9.2089 [mrad]
Des 8.6222 [mrad]

Beam Ellipticity
Ellipticity m/M 0.9796

Judgement
Beam Angle (D)

Beam Divergence

Beam Ellipticity

For ellipticity measurement

Angle View
Beam Angle Intensity Centroid
Angle X -0.6183 [deg)
Angle ¥ 0.8183 [deqg]
Angle O 1.1572 [deg]
Set "Orientation Enabled" in option m Divergen i
D4sigma 9.2051 [mrad]
settings to "Enabled". D4sigma M 9.4003 [mred]
- D4Sigma m 9.2089 [rmrad]
B D86 B.6222 [rmrad]
B Orentation Enabled Bearm Elipticity
Ellipticity m/M 0.9796
Judgement
Beam Angle (D)
Beam Divergence
Baam ENipticity
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3.3.1.5 Judgement

The judgement function is available in an intuitively understandable expression of whether or not the

measurement value is within the target range.

Here, as examples, we have the procedures for Angle (D) and Peak.

Angle View

Beam Angle
Angle X

Angle ¥

Anglz D

Beam Divergence
D4Sigma
DJSu:;ma M
D4Sigrma m

Das

Baam Ellipticity
Ellipticity m/M

0.8183
1.1572

9.2701
9.3874
§.1513
£.5790

0.5748

[geq]
[deq]
[deg]

[rmrad]
[rrad]
[rrirad]
[mrad]

Judgement
Beam Angle (D)
Beam Divergence

Beam Elipticity

For Angle (D)
1. Adjusting the angle and aim to set the "Angle(D)" of the measurement result to less than 0.5000

Angle View

Ezam Angle
Angle ¥
Angle ¥
Angle
Ezam Divergence
DSigma
D4Sigma M
D4Sigma m
DE6

linkicity

Ellipticity m/M

-0.8183
0.8183
1.1572

9.2417
9.2906
9.1925
B.5605

0.9894

by Centrodd

[deg]
[deg]
[deg]

[rmrad]
[mrad]
[mrad]
[mrad]

udgeme Nk
Beam Angle (D)
Beam Divergence

Baam Ellipticity

deg. Enable the “Angle(D)” in the “Judgement Settings” in the Option setting and enter the value

to be 0.5000 deg.

Argle  Communicaticn
ey T Cross oo
Exposure Time 1.0095 [ms] Point | Origin Cursor
Frame Rate 20.0005 [fps] Moving sversge
Rotation o [dag] ] Aweraging
Mirraring [ Horizonta o —
[ vertizal
Method Inkendity
Quigin Offpat B Enabled
" 0.0000/% [deg] -z
¥ 000001+ [deg] [ Enabied
Luggement
| & Angle (2} 0.50007% [deg] |
[] covergence =
Radius Typa
[ Elipticity Angle Type
[ Peak Type  Tilt Angls
ki il sy
(] imaga ] Threshickd

Beam Centrosd
Method  Intangity

4Sigrm

[ Grientation Enabled

Angle Unig

Disgree

Spot Count
Min Spot Area

Binfing

[] Enabled

Adaptive Cal
] wisibia

Wicrking Hilae

W (]

Decins! Boints
Angle X %
Angla ¥ 4=
Angle D 4z
D45igma LI
CHSigma X 4
DtSigema ¥ a5
[n:2 45
Efipticity ar

Cancal

a7



2. As aresult of adjusting the angle, the result of Angle D on the measurement screen is not less than

0.5000 deg(1), so the judgment result is “NG”(2) at the“Tilt Angle(D)”of the “Judgement”.

<« (D

Annln ‘H'mw

Tilt Angle it tr
Angle X 0.5034 [deq)
Angle ¥ 0.4508 [deg]

J Angle 0 0.7030 [deg] |
Beam Divergence
DdSigma 0.1664 [mrad]
DdSigma X 0.1528 [mrad]
D4Sigma Y 0.17688 [mrad]
DB6 0.1340 [mirad]
men
ricangle ©) [N |

Beam Divergence

Beam Ellipticity

(2)

3. As aresult of adjusting the angle one more time, the result of Angle D on the measurement screen is

less than 0.5000 deg(1), so the judgment result of "Tilt Angle(D)" in "Judgement" is displayed as

OK(2).
Angla Vlaw
Tilt Angle [nten: enkr
Angle X 0.3850 [deg]
Angle Y 0.3141 [deg)
|-f-.rg e D 0.4960 [deg] I
E BEIM !I'-'g rgence
D4Sigma 0.1650 [rmrad]
D4Sigma X 0.1554 [rnrad]
D4Sigma 0.1741 [rored]
a6 0.1311 [mrad]
Judgament
Tilk Angle (D) <

<«

Beam Divengence

Beaam Ellipticity

(2)
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For the Peak

1. Adjusting the light intensity and set the “Peak” of the measurement result to be less than 3500.
Set “Peak” to “Enable” in the “Judgement Settings” option and set it to be “3500.0”.

Angle  Communication

Lomers Sellings Lross Jection Bapm Centrowd Degma) Points
Exposura Time 1.000 5 [ms] Point | Origin Cursce Method | Intensity > Anghe ¥ 4z
Frame Rate 20.000 % [fps] . - Angha ¥ 43
Robeon D [deg) [ Averaging 23 [ Orientation Enabled Angle D i
Mirraring [ Harizontal N . DHiSigma 42
[ vertical D4Sigma X a3z
= Method Inkareity - Degres - e
5 an
Qeigin Qffegt & Enabled DH4Sigena
X 0.0000% [deg] : . DES 47
. &OL Order Area |~ i
! SOk [eeal B Spot Count sH ) He :
- 4 Min Spet Area 64121 [pix]
O Angle (D) 0. 5004 = —= -
Eioning
[ bevergence 0,000 & O Eabled
Radius Type  D4Sigma
O emigeicity 0.0000 & Angle Type O visible
| IEE= 3500.0°% | Type [Tt Angle =
Wigeking Destance
Lt Dencising 30/s] [mm)

L] image [ Threshald
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2. Because the result of Peak light intensity adjustment on the measurement screen is not less than

3500.0(1), the judgement result is “NG”(2), and the peak bar is in red.

Angle View

1040 x 1040
Frarme Rale 5.0 [fps]

PR

Tilt Angle Intensity Centr
Angle X 0.5036 [deg]
Angle ¥ 04500 [deg)
Angle D 0.7033 [deq)]
T 1y L
D4sSigma 0.1626 [mrad]
D4Sigma X 0.1500 [mrad]
C4Sigma Y 0.1743 [rmrad]
[2:0] 0.1338 [mrad]
Judgement
Tile Angle ()

Beam Divergence

Beam Ellipticity

Main Spot
M

Tatal Count 180538.0 [-]
Peak 3867.0 [-] «—

Mo, Angle X Angla ¥ A

(D

(2)

3. When the result of repeated Peak light intensity adjustment on the measurement screen is less than

3500.0(1), the judgement result is “OK”(2), and the peak bar is in green.

w

1040 = 1040

Flel e Bate 5-\. [Fes!

POWET
Total Count 1589562.0 [-]
Peak 3342.0 [-] 4

it Angla Intensity Centr
Angle X 0.5033 [deq)
Angle 0.4908 [deg]
Angle D 0.7030 [deg)

Esam Divergence

CSigma 0.1634 [mrad]
DdSigma X 0.1509 [mrad]
D4Sigma 0,1750 [mrad])
Das 0,1362 [mrad])
Judgement

Tilt Angle (D)

Beam [iwergence
Beam Ellipticity

Main Spot

Mumber
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3.3.1.6 Adaptive Cal

The "Adaptive Cal" is a function that improves light beam calculation accuracy by removing noise from the
entire sensor. This function is an automatic denoising function that calculates the baseline correction value
from the entire sensor and offsets it from the pixel data of each pixel.

[t is recommended to run this function when starting up the application and every time the exposure time

in the camera settings is changed.

1. Deflect the beam not to enter the product.
2. Click the “Adaptive Cal” button.

Y Suruga OptGauge - ProCo - ProCo Vex 008 84bit - Debug

Option (O
Angla \r'mw
Tilt Angl Inkansity Controid
Angle X -0.4091 [deg]
Angle ¥ 0.4001 [deq)
Angle D 0.5786 [deg]
i Divern
D45Sigma 40.4051 [mrad]
D4Sigma X 40.0687 [mrad]
C4Sigma Y 40.7377 [mrad)
Las 374244 [mrad]
i e
Tilt Angle (D)

Beam Divergence

Beam Ellipticity

1040 % 1080 g "

Frame uutt 4.3 [fps]

Bower MNurnber 1 w

Total Count 27148.0 [-] No. Angle X hngle ¥ A
S =l -0.4091 0.4001
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3. When adaptive calibration is executed, the button color changes.
4. When "Adaptive Calibration succeeded"” is displayed in the System Log, the process is complete.

5. Thereafter, set the beam incoming to the product and begin measurement.

Ij:r| ‘mlquaprt"Jauql- Prao - ProCo VerOulke Gdbet - [kbul;

Angle View

Tilt Angle Intensity Centroid
Angle X -0.4091 [deg]
Angle ¥ 0.4091 [deg]
Angle D 0.5786 [deg]
Beam Divergenca

DH4Sigma 309154 [mrad]
DkdSigma X 39.9736 [mrad]
D4Sigma Y 39.8572 [mrad]
Das6 37.0816 [mrad
Judgement

Tilt Angle (D)

Beam Divergence

Beam Ellipticity

R HE 1040 x 1040 Main Spak
Framea Rate 4.0 [fps)
P Numier 1 r
Total Count 511006.0 [-] Mo, Angle X Angle ¥ P
Peak 9.6 [ -0.4091 04091
Adaptive Cal

< ¥

Besult Log System Log

m 09726/2023 20:135: 5 A
Custput O
Simhhi 09726/2023 20:148: 3iﬁ-daptue calibration sutceededl

If the beam is incoming to the product or the ambient light is causing serious noise, the Adaptive Cal will

not succeed. Execute it in an environment where light does not enter the sensor camera.
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3.3.1.7 Aperture

The “Auto Aperture” and “ROI” settings are available to eliminate the effects of noise such as ambient
light are not included in the beam divergence measurement results.

By using these two functions, measurement excluding ambient light, etc., can be done.

Angle View
Tilt Angle Intensity Centr
Angle X -0.4091 [deg]
Angle Y 0.4091 [deq)
Angle D 0.5786 [deq]
Aperture by the Auto Aperture setting D4Sigma 40.4051 [mrad)
D4Sigma X 40.0697 [mrad]
D4Sigma Y 40.7377 [mrad]
D86 37.4244 [mrad]

Light blue dotted line: Judgement
Aperture by the ROI setting Tilt Angle (D)

Beam Divergence

Beam Ellipticity

Aperture Explaination

This function is suitable for measuring dynamic beams where the position, size,
Auto Aperture shape, or intensity of the beam may vary over time.

It automatically adjusts aperture.

This function is suitable for measuring beams whose position, size, shape, and
ROI intensity rarely vary with time.

The aperture must be adjusted manually.

Auto Aperture and ROI together can enhance only the important parts of the beam intensity, shape, and
position, and by minimizing noise and interference it improves the accuracy of measurement.
It is recommended that both be used simultaneously in situations where the beam position does not

change.
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Setting Methods

Setting Auto Aperture

Set “Auto Aperture” in option settings to [Enabled]

Auto Aperture
Enabled

Setting ROI

Enable "ROI" in the option settings and set the X,

position, width, Height (size) to enclose the beam.

ROI
Enabled

X 285 [pix]
Y 1372 [pix]
width 100 5 [pix]
Height 1005 [pix]

Setting Auto Aperture and ROI

To enclose the light beam, set "Auto Aperture"
and "ROI" to "Enable" in the Option Settings,

and set the X, Y (location), Width, and Height
(size) of the "ROI".
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3.3.1.8 Origin Offset

The Origin Offset function offsets the sensor camera center position from the default position to any

position as desired.

By using the offset function, an arbitrary position can be aligned as the reference position.

There are two offset methods.

Setting Methods

Setting from the Option Screen

Ex.: Set at X = 0.5deg, Y = 0.5deg

Tilt Angle Intensity Centroid
Angle X -0.5008 [deq]
Angle Y -0.5004 [deq]
Angle D 0.7080 [deq]

Set “Origin Offset” in
Option settings to the

Beam Divergence

A’ D45Sigma 13.8399 [mrad]
desired value DaSigma X 13.7831 [mrad]
Origin Offset D4Sigma Y 13.8865 [mrad]
o 0.00002] [deg) D86 12.8666 [mrad]

Y 0.00005 [deq] |

Offset white cursor at X=0.5 deg and Y=0.5 deg

Beam Divergence

Beam Ellipticity

Setting from the View Screen

1. Open the option setting screen.
2. Target the view screen cross (white) cursor.

3. When the mouse icon changes, drag and drop.

Tit Angle.
Angle X
Angle Y

[deg]
Angle D 0.0044 [deg]
Beam Divergence

Disigma 139217 [mrad]
Disigma X 13.7932 [mrad]
Dasigma ¥ 140489 [mrad]
D86 12,0466 [mrad]

udgement
Tilt Angle (D)
Beam Divergence

Beam Ellpticity

4. Because "Origin Offset" has been changed, save the option settings.

Origin Offset
X 0.6747 5 [deg]
Y 0.4445 7| [deq]
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3.3.1.9 Zoom In

The zoom function is available for observation of the light beam status on the View screen.

1. Left-click the view screen.

2. A pop-up window will be displayed.

Tilt Angle
Angle X .00
Angle ¥ 0.0257
Angle D 0.0257 [d

Beam Divergence
D4sigma 135601 [mrad]

D4sigma X 13.8688 [mrad]
D4sigma ¥ 14,0509 [mrad)
D85 125381 [mrad)

Juggement

Tilt Angle (D)

Beam Divergence

Beom Elipticity

. Main Spot
Power Number 1 v
Total Count 30075.0 [-)
Peak 310 [
Result Log Systerm Log

09/27/2023 14:07:54 Options saved. =

ouput o
Pt Do 09/27/2023 14:57:32 Options saved.

3. Drag and drop the display to be enlarged, and a zoomed area will appear.

Enlarged Image x Enlarged Image x

1440 x 1080 (x1.0}
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4. Right-click to quit the zooming display.

Enlarged Image x Enlarged Image X

233 x 172 (x6.2)

1440 x 1030 (x1 0)

5. To close the pop-up window, click the [X] button.

Tilt Angle entroid
Angle X [ceg]
Angle ¥ [deg]
Angle D 00257 [deg]
Beam Divergence
DAsigma 135601 [mrad]
B4Sigma X 13.8688 [mrad]
D4sigma Y 140509 [mrad)
D86 129381 [mrad]
Judgement
Tilt Angle (D)
Beam Divergence
Beam Eliipticity
¥— "
Frame Rate 5.0 [fps] St
- Number 1 -
Total Count 300750 [] No. AngleX Angle ¥ A
Pesk a0 [ 0.0010 0.0257
< >
Result Log System Leg
09/27/2023 14:07:54 Options saved. .
Output O
Segtecy 08/27/2023 14:57:32 Ciptions saved,
v




3.3.1.10 Multi Spot

The Products support multi-spot measurement of up to 100 spots simultaneously.

The use of the Multi Spot setting enables the measurement results screen display order and number to be

set.

Detection conditions can also be set to filter measurement targets.

Ex. Explaining the screen for detection of multiple beams (4 spots)

) Suruga OptGauge - ProCo - ProCo Ver(L0.6 84bit - Debug

Option (0)

SURUGA
EIKIF—

Tilt Anglg
Angle X

Angle Y

Angle D

Beam Divergence
[4Sigma
D4Sigma X
D4Sigma Y

D86

A ABTE v
Tilt Angle (O

Beam Divergence

Eeam Ellipticity

Angle View

-0.2488 [deg)

Intensity Centroid

0.0363 [deg)
0.2514 [deg)

40.4051 [mirad]
40.0697 [mrad]
40.7377 [mrad]
374244 [mrad]

By changing "Number", the corresponding Number

E _ (No.) in the list below can be displayed in

Frame rase .3 (98 ORI an soot
Power MNumber 1
Total Count 27148.0 [-] No. Angle X
Peak 12.0 [] " o248
-0.2334
0.3464
4 -0.2423

Angle Y Ay
0.0363
-0.6836
-0.0292

0.0422

the Title Angle at the top.

Displays the measurement results of 4 spots on the
measurement results screen.

The list is automatically updated with the number
of detected beams.
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Setting Methods

To enter the number of measurement spots to be displayed

Change "Spot Count"

in option settings

Multi Spot
Order Area v

I Spot Count Hallg|
Min Spot Area 645

Changing "Spot Count" enables the number displayed on

the measurement results screen to be designated.

a OptGauge - ProCo -

Option (O}

R
Frame Rate 4.3 [fps]
Power

Total Count

Peak

SURUGA
SEIKD»=

Angle View
ks

1040 x 1040

Tilt Angle Intensity
Angle X -0.2488
Angle ¥ 0.0363
Angle D 0.2514
Beam Divergence

D4Sigma 40.4051
D4Sigma X 40.0657
D4Sigma Y 40.7377
D85 37.4244
Judgement

Tilt Angle (D)

Beam Divergence

Ede-g]
[deg]
[deg]

[mrad]
[mrad]
[mrad]
[mrad]

Beam Ellipticity
Main Spot
Number 1
Mo,  Angle X Angle ¥
-0.2488 0.0361
2 -0.2434 0.0421
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To enter the conditions (size) of the beams to be detected as measurement targets

Changing "Min Spot Area" enables the conditions of the

beams to be detected as measurement targets to be

designated.
5 Suruga OptGauge - ProCo - ProCo Ver0.0.6 64bit - Debug
Option (0)
URUGA
EIKI»™
Angle View
Tilt Angle Intes entroid
Angle X -0.2488 [deg]
Angle Y 0.0363 [deq]
Angle D 0.2514 [deq]
Beam Divergence
" 3 " D4si 40.405 d
Change "Min Spot Area 4Sigma CR (el
D4Sigma X 40.0687 [mrad)
. . . D4sigma ¥ 407377 [mrad]
m Optlon Settlngs Das 37.4244 [mrad]
Multi Spot
Judgement
v
Order Area Tilt Angle (D)
Spot Count L= -] Beam Divergence
I 2000 Beam Ellipticity
Min Spot Area - Nz mnn Y man 1040 x 1040
Frame Rate 4.3 [fps] Hain Spot
Power Number 1 w
Total Count 27148.0 [-] No. Pndle X Anday A
[t =0 (F -0.2488 0.0361
2 -0.2434 0.0421
< >
Info

Use pixels for the values set for beam conditions.

The setting example detects beam areas of 200 pix or

higher received by the camera as measurement targets.




3.3.2  Profile View

3.3.2.1 Beam Centroid

Beam Centroid (light beam center) is available for measurement.

A beam center determines distance from the center of coordinates to an incident beam center.

The center position of a light spot can be determined in either Area centroid or Intensity centroid at
“Beam Centroid” in the Option settings. We recommend selecting the modes depending on a device

under test.
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3.3.2.2 Beam Diameter

Measuring beam diameter is available.

The beam diameter is the size measurement of an incident beam to the Profile sensor in “mm” or “um ”.

’

The measurement consists of two modes.

To measure D4 o beam diameter (elliptical beam) in X-axis and Y-axis directions

Set the "Orientation Enabled" in the

Option settings to "Disabled".

[!-1-5|:||"|"|;"!
] Orientation Enabled

To measure beam diameter with “D4Sigma X” and “D4Sigma Y”

Profile View

Centroid X 0.0040 [mm)

0.154¢ [mm
1550 [mm
Beam eter
)>4Sigma ¢ [mm)
D4Sigma X [mm]
DaSigma Y {mm]
D86 564 [mm)
Beam Ellipticity
Elptaty m/M 0.9985
Judgement

Beam Centroid (D)
Beam Diameter

Beam Ellipticity

To measure the M (major axis) and m (minor axis) beam diameters of D4 ¢ beam (elliptical beam)

To measure beam diameter with “D4Sigma M” and”D4Sigma m”

Profile View

am Centroid Intensity Centroid

Set the "Orientation Enabled" in the

Option settings to "Enabled".

[ Orientation Enabled

Centroid X
Centroid Y

Centrod D

) [mm]

{mm]

) {mm]

D4Sigma M g
D4Sigma m 2.8003 [mm
D86 2.6664

Beam Ellipticity

Ellipticity m/M 2485
Judgement

Diameter

Beam Ellipticity

1 Centroid (D)
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3.3.2.3 Beam Ellipticity

Beam Ellipticity (hereafter referred to as "Ellipticity") indicates how much the beam shape is biased from

circular to elliptical.

To measure Ellipticity

Profile View

Set the "Orientation Enabled" in the Beam Diameter
D4Sigma

Option settings to "Enabled". D4Sigma M
D4Sigma m
D86

B Crientation Enabled Beam Ellipticity

Ellipticity m/M 0.9585
Judgement

Beam Centroid (D)
Beam Diameter

Beam Ellipticity

3.3.2.4 Judgement

The judgment function is provided to express in an intuitively understandable manner whether the

measured value is within the target range.

See " Angle View->Judgement" In the Function Details for the settings.
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3.3.2.5 Adaptive Cal

Adaptive Cal is a function that removes a certain amount of noise from the entire image data acquired by
the sensor camera so that measurement errors caused by noise should be reduced. This function is an
automatic noise reduction function that calculates the baseline correction value from the entire sensor

and offsets the amount from each pixel data.

It is recommended to execute this function when starting up the application and every time the exposure

time in the camera settings is changed.

1. Check the mark front of “Visible” at the Adaptive Cal in the Option setting.

x

ROl

Exposure Time 1.000f2 [ Enabled 4l
Frame Rate 5.000/% x Multi Spot 4
Rotation o Y Order Area i
Mirronng [ Horizontal Width ek can S5 4%
ferti ght 00121 [pix] A > RO
[ vertical Height 80013 [pix] Min Spot Area 6475 [px]

PR Dasigma ¥ o
[ Averaging D86 42
lipticit a5

Cross Section Elipticity

Point |Origin Cursor

Qrigin Offset 4094.0/8
x 116.3342/3] [mm] Image
Y -57.4663/3 [mm] [ Orientation Enabled
Auto Aperture Beam Centroid
Method Intensity v Method  Intensity
KB Length Unit
Millimeter

Options Select

2. Block any incident beams to the Products.
3. Click the “Adaptive Cal” button.

Profile View

Beam Centroid
Centroid X

Centroid ¥

bty Centroid
[mm]
[mm]
Centrold D [mm]
Beam Diameter

C4Sioma 2.8024 [mm)]
D4Sigma M 28044 [mm]
D4Sigma m 28003 [mm]
D86 26664 [mim]
Beam Ellipticity

Ellipticity m/M 0.9085

Judgement

Beam Centroid (D)
.amwrﬂ..\,“ Baam Diameter

h.{lhw |

| 1 Beam Ellipticity

X == ¥ 1040 x 1040
Frame Rate 2.3 [fpe]

Power Number 1

Main Spot

Total Count  433437765.1 [-] Mo. Centroid X Cantroid ¥ Can
Peak 3453.5 [-]

0.0040 0.1549
| Adaptive Cal ]
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4. When the Adaptive Cal is executed, the color of the button changes.
5. When "[Profile View] Adaptive Calibration succeeded" appears in the System Log, it is completed.

Please start the measurement by irradiating a beam into the sensor body.

1# Suruga OptGauge - HESO Nou4 - No.4 Basler Ver0.9.5 . x

Option [0)

SURUGA
SEIKIF—

Profile View

Beam Angle Intensity
Angle X 0.0040 [mm:
Rr:]le L Cenl 0.1549 [mm]
0.1550 [mm]
D-t= gma MSgma 2.8024 [mm]
Dé4Sigma M MSigma b 2.8044 [mm]
D4Sigma m D4sigma m 2.8003 [mm]
pea D85 2.6664 [mm]
Beam Ellipticity Beam Ellipticty
Elipticty m/M Ellipbicity m/M 0.9985
Judggment Judgement
Beam Angle (D) Beam Centreid (D]
Beam Divergence Beam Diamweter
Beam Ellipticity ; Beam Ellipticity
= 10802 1040 i eooe X e ¥ ] 1040 % 1040 piain Spot
Frome Rate 4.0 [fps] an 2t Frame Rate 2.3 [fps] e
Power Number 1 Power Nurmber 1 ~
Total Count 334654.4 [-] No. Angle X Angle Y al Total Count  433437765.1 [-] Centr Centroid Y Cel
Adaptive Cal Adaptive Cal
I 1 > < >
1
Besulr Log T
Output Once 11/02/2023 10:00:14 Adaptive calibration succeadad. -
w

The Adaptive Cal will not succeed if the beam is entering the unit or if there is too much noise due to
ambient light. Please execute the Adaptive Cal in an environment where light does not enter the sensor

camera.
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3.3.2.6 Aperture

To avoid having the effects of noise such as ambient light in the Beam Diameter measurement results, the
"Auto Aperture" and "ROI" settings are available.
By using these two functions, noise such as ambient light is eliminated from the measurement.

See “Angle View ->Aperture” in the Function Details.

3.3.2.7 Origin Offset

Origin Offset is a function that offsets the center position of the sensor camera from its factory default
position to an arbitrary position.

By using the Offset function, any desired position can be used as the reference position for alignment.
There are two methods to offset.

See "Angle View ->Origin Offset” in the Function Details.

3.3.2.8 Zoom View

The View screen has a Zoom function to observe the condition of a light beam.

See “Angle View -> Zoom View” in the Function Details.

3.3.2.9 Multi Spot

The Products support multi-spot measurement and can measure up to 100 points, simultaneously.
Using the Multi Spot setting, you can set the "display order” and "number of displays" to be displayed on
the measurement result screen. Also, "detection criteria" can be set to narrow down targets to be measured.

See “Angle View ->Multi Spot” in the Function Details.
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3.4 Names and Functions in the Option screen

Ifi\ — Angle profile  Communication I
=S
Camers settings Cross Section Beam Centro DCecmal Ponts
Exposure Time 1.0005 [ms] Point |Origin Cursor ~ Method | Intensity ¥ Angle X 8
Frame Rate 100.000/% [fps] . i Angle ¥ Lo
Moving Average Désigma
L DI [deg] O averaging 2 [ Orientation Enabled bf=e B
Mirrorin O Horizontal D4Sigma 8
irroring . - .
Vertical D4Sigma X 85
Mathod Intensity w Degrae V 4
rigin D4Sigma Y 8
0.0000% e B D6 8
X a = [d =
Leeg) ROT Order Area w A
. = Iipticit =
! Soie] [den) B Enabled Spat Count 15 -] —
N
{ —=on= ]
'2/ e * 52081 [ox] Min Spot Area 15 [pix] S
[ Angle (D) 0.0000 3 Y 5205 [pix] ) Spot Mumber o= =]
— T &nmn;}
[] Divergence 0.0000 5 Width 104075 [pix] O Enabled
D4Sigma Radius Type Height | 10403 [pix] ,
L) Efiptick : Angle Type [ visible
4 peak 4094.0/5 [cnts] Type Tilt Angle v
Log File e
| ] Oimage [ Raw [ Threshold 1002
Full Color  ~ PNG ~
]
| Options Seect ||

OptGauge Option screen

(D Option tabs

Each option screen is displayed by selecting the tabs.

(2 Various Settings

Measurement criteria can be changed.

(3 Option Select

Option lists can be created and operated while switching between them.

(See "Option List")

(@ Save/Cancel

The button is enabled when the option is changed.
Clicking the "Save" button after changing the settings saves the changes.

To cancel the changes, press "Cancel" button.
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3.4.1

3.4.1.1 Angle

Measurement Option Settings Details

®

526 Ver.1,1.3 Options

Angla  profile Communication @
Camera Settings Cross Section Beam Centroid Decimal Points
Exposure Time 1.000% [ms] Point  Origin Cursor Method  Intensity Angle X 8k
100.000 3 - Angle Y 85
1 TR [fps] Moving Average Dasigma =
= Rotation 0 [deg] [ Averaging [ orientation :n:_m d Angle D 8=
Mirroring [ Horizontal — -C]j} D4sigma =
: Auto Aperture Angle Unit =
[ vertical 5 D4Sigma X 815
Method Intensity ¥ Degree i
Origin Offset Enabled - D4sigma ¥ 8
1 Multi Spat 5 o
7 X 0.0000 % [deg] a) +
I:,_\ ROL 8" Order Area ~ o
¥ 0.0000 3 [deg] Ellipticity 5
FEEEE Spot Count 1E
< x “5205] [pix] Min Spot Area 1% e @
O angle (D) 0.0000 - ¥ 52017 [pix] — Spot Number 05 -]
Binning @
Divargenca 0.0000 - 10405
_ mrE width (pix] [ Enabled
':,_\ D4Sigma Radius Type Height 10405 [pix]
Adaptive Cal ﬁ
[ Elipticity ).0000 © Angle Type [] visible =2
£ peak 409403 [cnts] Type Tilt Angle v
Log File Denoising
@) [l g Threshold 100F2
-~ Full Color  +| [PNG ~
i
@/’ Options Select
v

@ Camera Settings

' Exposure time to the sensor camera (def.=1.0)
Exposure Time ]
Setting range : 0.027~2000
Frame rate of the sensor camera (def.=100)
Frame Rate )
Setting range : 0.1~100
Rotation of captured image
0 (def.) No rotation,
Rotation 90 90° clockwise rotation at the center of the camera as origin.
180 180° clockwise rotation at the center of the camera as origin.
270 270° clockwise rotation at the center of the camera as origin.
Horizontal Vertical Mirroring of an image
Blank(def.) Blank(def.) | No mirroring
Mirroring Check Blank Horizontal mirroring
Blank Check Vertical mirroring
Check Check Horizontal and vertical mirroring




@ Origin Offset

Offset the coordinate center position (cross(white))

*See “Origin Offset” in the Function Details

X (offsets) white cross position in X direction.

Setting range: -10.0000 to 10.0000

With the sensor camera center as "0.0000 (def.)", adjusts

With sensor camera center as "0.0000 (def.)", adjusts

Y (offsets) cross (white) position in Y direction.

Setting range: -10.0000 to 10.0000

® Judgement Settings

Angle

Sets the Angle (D) OK/NG judgement for Tilt Angle or Beam Angle.
Setting range: 0.0000 to 10.0000 (def. 0.0000)

*See “Judgement” in the Function Details

Enabled Enables the Judgement.

Disabled (def.) | Disables the Judgement.

Divergence

Sets the D4Sigma or D86 OK/NG judgement for beam divergence.
Setting range: 0.0000 to 1,000.0000 (def. 0.0000)

*See “Judgement” in the Function Details

Enabled Enables the Judgement.

Disabled (def.) | Disables the Judgement.

Radius Type

D4Sigma Sets D4 Sigma for the divergence to be judged.

D86 Sets D86 for the divergence to be judged.

Ellipticity

Sets the ellipticity OK/NG judgement for beam ellipticity.
Setting range: 0.0000 to 1.0000 (def. 0.0000)

*See “Judgement” in the Function Details

Enabled Enables the Judgement.

Disabled (def.) | Disables the Judgement.

Peak

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

*See “Judgement” in the Function Details

Enabled Enables the Judgement.

Disabled (def.) | Disables the Judgement.
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@ Log File

To specify outputs and where to save the measurement results(CSV).

Enabled

Outputs image data at the Angle View (.png) along with the

measurement results (.csv).

Disabled (def.)

No output image data at Angle View (.png).

Full Color Outputs image data in 24-bit full color.
Image (def.)
Gray Scale Outputs image data in 8-bit grayscale.
PNG(def.) Outputs image data in PNG format.
BMP Outputs image data in BMP format.
TIFF Outputs image data in TIFF format.
Outputs Angle View raw image data (CSV)* with
R Enabled measurement results (CSV) * Outputs luminance values per
aw

pixel

Disabled (def.)

No output raw image data at Angle View (.png).

® Cross Section

Sets display locations for beam strength distribution.

Origin Cursor

Displays coordinate center position beam strength

distribution.

Beam Cursor

Displays the centroid of a beam strength distribution.

® Moving Average

Sets averaging process (moving average) for measurement values.

Setting range: 2 to 262,144 (def. = 2)

Enabled

Enables averaging setting.

Disabled (def.)

Disables averaging setting.

@ Auto Aperture

Sets Auto Aperture. *See "Aperture” in the Function Details

Enabled

Enables Auto Aperture setting.

Disabled (def.)

Disables Auto Aperture setting.

Area

Sets Auto Aperture from the centroid position calculated

with the Area Centroid process.

Intensity(def.)

Sets Auto Aperture from centroid position calculated with

intensity weighed process.
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ROI

Sets ROL. *See "Aperture" in the Function Details

Enabled

Enables ROI setting.

Disabled (def.)

Disables ROI setting

Sets ROI X direction setting position.

X
Range: -3,000 to 3,000 (def. = - 520)
v Sets ROI'Y direction setting position.
Range: -3,000 to 3,000 (def. = +520)
Sets ROI horizontal width.
Width )
Setting range: 0 to 3,000 (def. = 1040)
] Sets ROI vertical width.
Height

Setting range: 0 to 3,000 (def. = 1040)

Sets targets for the angle measurement

Sets for the reflection angle measurement.

Tilt Angle .
Sets a half of the angle of an incident beam as the measured
@ Angle Type (def) target angle.
Sets for the external light angle measurement.
Beam Angle Sets the angle of an incident beam as the measured target
angle.
Sets thresholds.

@ Denoising

When enabled, it derives the measurement values by using the pixels with the pixel

values higher than the set value.
Setting range: 1 to 4,095 (def. = 100)

Enabled

Enables denoising setting.

Disabled

Disables denoising setting.

@ Beam Centroid

Sets the calculation method for the Intensity Centroid position.

Area

Calculates the centroid position with the area of centroid

process.

Intensity (def.)

Calculates the centroid position with the intensity weighing

process.

@ D4Sigma

Orientation Enabled

Switches "Beam Divergence" measurement content and "Beam Ellipticity"

enabled/disabled.

Enabled

Displays D4 Sigma M (major) and D4 Sigma m (minor)
beam divergence.

Enables Beam Ellipticity.

Disabled (def.)

Displays D4 Sigma X and D4 Sigma Y beam divergence.
Disables Beam Ellipticity.
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@ Angle Unit

Sets angle unit display for measurement values.

Degree (def.) Sets for decimal degree unit.
DegMinSec Sets for degrees-minutes-seconds unit.
Milliradian Sets for milli-radian unit.

@ Multi Spot *See

“Multi Spot”in the Function Details

Order

Sets the sorting type of the measurement results displayed when detecting

multiple beams.

Area (def.) Sorts beam area from the largest size.

Angle Sorts beam area from the smallest angle.

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 : 1~1023(def.=1)

® Binning

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

size by 1/4 and reducing the data volume.

Enabled Enables binning function.

Disabled (def.)| Disables binning function.

Adaptive Cal

Sets "Adaptive Cal" button show/hide.

Enabled Displays the "Adaptive Cal" button.

Disabled (def.)| Hides the "Adaptive Cal" button.
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Designates the number of decimal places when outputting measurement results.
Setting range: 0 to 8 (def. = 8)
*Measurement results output indicates the results (.csv) output with the
[Output Once] button and the output from communication controlled from
external devices.
Sets the number of decimal places for Angle X measurement
Angle X
results output.
Sets the number of decimal places for Angle Y measurement
Angle Y
results output.
Sets the number of decimal places for Angle D measurement
Angle D
@ Decimal Points results output.
_ Sets the number of decimal places for D4Sigma measurement
D4Sigma
results output.
_ Sets the number of decimal places for D4SigmaX (M)
D4SigmaX (M)
measurement results output.
_ Sets the number of decimal places for D4SigmaY (m)
D4SigmaY (m)
measurement results output.
D36 Sets the number of decimal places for D86 measurement
results output.
o Sets the number of decimal places for ellipticity measurement
Ellipticity
results output.
Display
Sets the maximum number of beam numbers to be displayed in the Angle view.
Spot Number The numbers are sorted according to "Order" of "Multi Spot".

Setting range: 00 to 100 (def.= 0)
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3.4.1.2 Profile

= P
)] vy
Angle Profile  Communication
r: in Dasigma
Exposure Time 1.0003 [ms] ] Orientation Enabled
Py
a 12
@ Frame Rate 100.00055 [fps] Lenath Unit 12
L/ )
Rotation o ~ [deg] Millimeter k4
Mirroring [ Horizontal -
Auto Aperture Multi Spat
[ vertical ;
Method Intensicy Order Ares o
rigin =
£ Enabled Spot Count 1] [-]
Ifi\l ® 0.0000< [mm] ) -
£/ ROI Min Spot Area 15 [pix]
¥ 0.0000°2 [mm]
|
(4 Enabled — ~—
Judgement X -5201% [pix] O Enabled N
[ Beam Centroid (O} ] ¥ 5205 [pise]
Adaptive Cal o=
[] Beam Diameter Width 10403 [pix] & visible 13
=
p=2 D4Sigma Height | 10403 [pit
[ Ellipticity 0.0000 2 Denceng
B4 peak 4094.07H [ents] [A Threshald 1005
Log File m Centroi
@) | Dmage [ Raw Method  Intensity v
. ¥
Full Color v PNG v
Options Select

Decimal Points
Centroid X &
Centraid ¥ B3
Centroid D B
D4Sigma Bl
D4Sigma X &8s
D4sSigma ¥ B
D86 B
Ellipticity 85

Display
Spat Number 0

@® Camera Settings
) Sets the sensor camera exposure time. (def. = 1.0)
Exposure Time .
Setting range: 0.027 to 2000
Sets the sensor camera frame rate. (def. = 100)
Frame Rate )
Setting range: 0.1 to 100
Sets image rotation.
0 (def.) No Rotation.
90 Rotate 90°  clockwise with the center of the sensor camera as
) the origin.
Rotation
180 Rotate 180°  clockwise with the center of the sensor camera as
the origin.
270 Rotate 270°  clockwise with the center of the sensor camera as
the origin.
Horizontal | Vertical Sets mirroring
Disabled Disabled o
No mirroring
. (def.) (def.)
Mirroring - - —
Enabled Disabled | Horizontal mirroring
Disabled Enabled Vertical mirroring
Enabled Enabled Vertical and horizontal mirroring
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Offsets coordinate center position (white cross).
*See “Origin Offset” in the Function Details

With the sensor camera center as "0.0000 (def.)", adjusts
@ oo * |1 b it K
With sensor camera center as "0.0000 (def.)", adjusts (offsets)
Y cross (white) position in Y direction.
Setting range: -20.0000 to +20.0000
® Judgement Settings

Sets OK/NG judgement on the Beam Centroid->Beam Centroid(D) in the
Beam Centroid.
Setting range : 0.0000~20.0000(def.0.0000)

Beam . . .
*See “Judgement” in the Function Details
Centroid(D)
Enabled Enables the Judgement.
Disabled )
Disables the Judgement.
(def.)
Sets OK/NG judgement on the D4Sigma in the Beam Diameter
Setting range : 0.0000~20.0000(def.0.0000)
Beam *See “Judgement” in the Function Details
Diameter Enabled Enables the Judgement.
Disabled )
Disables the Judgement.
(def.)
Sets the ellipticity OK/NG judgement for beam ellipticity.
Setting range: 0.0000 to 1.0000 (def. 0.0000)
*See “Judgement” in the Function Details
Ellipticit
e Enabled Enables the Judgement.
Disabled .
Disables the Judgement.
(def.)
Sets the Peak OK/NG judgement for the Power.
Setting range: 0.0 to 4095.0 (def. 4094.0)
*See “Judgement” in the Function Details
Peak
e Enabled Enables the Judgement.
Disabled )
Disables the Judgement.
(def.)
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@ LogFile

To specify outp

uts where to save the measurement results(CSV).

Outputs image data at the Profile View (.png) along with the
Enabled
measurement results (.csv).
Disabled
Outputs only measurement results (.csv).
(def.)
Full Color Outputs image data in 24-bit full color.
Image (def.)
Gray Scale Outputs image data in 8-bit grayscale.
PNG(def.) Outputs image data in PNG format.
BMP Outputs image data in BMP format.
TIFF Outputs image data in TIFF format.
Outputs Profile View raw image data (CSV)* with
Enabled measurement results (CSV) * Outputs luminance values per
Raw pixel
Disabled ) S
(def) No output raw image data at the Profile View.
ef.

® Cross Section

Sets the section

al view display location.

Origin Cursor

Displays a cross-sectional view of the center of the

coordinates.

Beam Cursor

Displays a cross-sectional view of the centroid of a beam

Sets averaging process (moving average) for measurement values.

Setting range: 2 to 262,144 (def. = 2)

® Moving Average Enabled Enables the averaging process.
Disabled ) )
Disables the averaging process.
(def.)
Sets the Auto Aperture. *See "Aperture” in the Function Details
Enabled Enables the Auto Aperture setting.
@ Auto Aperture
Disabled ) .
Disables the Auto Aperture setting.
(def.)
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Sets the ROL. *See "Aperture” in the Function Details

Enabled Enables ROI setting
Disabled
Disables ROI setting
(def.)
X Sets ROI X direction setting position.
ROI Range: -3,000 to 3,000 (def. = -520)
v Sets ROI'Y direction setting position.
Range: -3,000 to 3,000 (def. = +520)
Sets ROI horizontal width.
Width )
Setting range: 0 to 3,000 (def. = 1040)
] Sets ROI vertical width.
Height )
Setting range: 0 to 3,000 (def. = 1040)
Sets thresholds.

® Denoising

When enabled, it derives the measurement values using the pixels of the pixel
values higher than the set value.
Setting range: 1 to 4,095 (def. = 100)

Enabled Enables denoising setting.

Disabled Disables denoising setting.

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

Calculates the centroid position with the Area of Centroid

Area

Beam Centroid process.
Intensity Calculates the centroid position with the intensity weighing
(def.) process.

@ D4Sigma
Switches "Beam Divergence" measurement content and "Beam Ellipticity”"
enabled/disabled.

. . Displays D4 Sigma M (major) and D4 Sigma m (minor)

Orientation i
Enabled beam divergence.

Enabled

Enables Beam Ellipticity.

i Displays D4 Sigma X and D4 Sigma Y beam divergence.
Disabled (def.) , o
Disables the Beam Ellipticity.
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@ Length Unit

Sets the unit of distance for measurement values.

Millimeter(def.)

Unit of mm

Micrometer Unitof gm

@ Multi Spot *See

“Multi Spot”in the Function Details

Order

Sets the sorting type of the measurement results displayed when detecting

multiple beams.

Area(def.) Sorts by beam area from the largest size.

Centroid Sorts by Centroid values closest to the center to outers.

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)

Binning

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

size by 1/4 and reducing the data volume.

Enabled Enables binning function.

Disabled (def.) Disables binning function.

® Adaptive Cal

Sets "Adaptive Cal" button show and hide.

Enabled Shows the "Adaptive Cal" button.

Disabled (def.) Hides the "Adaptive Cal" button.
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Designates the number of decimal places when outputting measurement results.
Setting range: 0 to 8 (def. = 8)
*Measurement results output indicates the results (.csv) output with the
[Output Once] button and the output from communication controlled from
external devices.
Sets the number of decimal places for Angle X
Angle X
measurement results output.
Sets the number of decimal places for Angle Y
Angle Y
measurement results output.
) Sets the number of decimal places for Angle D
Decimal Angle D
) measurement results output.
Points . -
) Sets the number of decimal places for D4Sigma
D4Sigma
measurement results output.
] Sets the number of decimal places for D4SigmaX (M)
D4SigmaX(M)
measurement results output.
. Sets the number of decimal places for D4SigmaY (m)
D4SigmaY(m)
measurement results output.
D86 Sets the number of decimal places for D86 measurement
results output.
o Sets the number of decimal places for ellipticity
Ellipticity
measurement results output.
@ Display
Sets the maximum number of beam numbers to be displayed in the Angle view.
Spot Counter | The numbers are sorted according to "Order" of "Multi Spot".
Setting range: 00 to 100 (def.= 0)
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3.5 Option List

This software can store multiple option lists and switching among them.

If you want to apply different option settings to different measurement objects or different measurement

wavelengths, you can switch option lists while the application is running.

This chapter explains how to switch, register, and delete multiple option lists.

3.5.1 Switching Option Lists

This section explains 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

Camera Settings

Exposure Time 1,000 [ms)
Frame Rate 5,000 [fps]
Rotaticn o - [deg]
Mirroring [ Herizontal
[ vertical
Moving Average
[ Averaging 215
igin OF
® 0.0000 > [deg]
¥ 0.0000 3 [deg]
Autg Aperfure
B Enabled

ROI
[ Enabled

Angle T

Type |Tilt Angle -
P—

B4 Threshald 1005
Divergance

Focal Length | 15000.0%

Eeam Centroid
Method  Intencity bl

[mm]

Judgement Settings Log File
[ Angle (D) 0.0000 % [
0,0000 %
[ Divergence [mrad] Worki istan
[ Peak 4004.0 -
DaSigma W.D. = 30mm
O orientation Enablad | Pain
o Angle X
Degrea e Angle ¥
) Angle D
Multi Spot
D45
Order Area bl S
= D4Sigma X
Spot Count sl [
= D4Sigma ¥
Min Spot Area Ll ?
[al:1.)
Binning
Ellipticil
[ enabled o
A iy |
[ visible

Cli ions Selact

[ Image

Cancel

OptionFilel
OptionFileX
OptionFile3
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3.5.2 Registering Option Lists

This section explains how to register option lists. Up to 31 option lists can be registered.

1. Click the [...] button.

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

2.

OptionFilel Judgement Settings Log Filz
prem—— nabled [ Angle (D) 0.0000 % - | O 1mage
0% -] Divergence 0.0000 3| [mrad] —_—
Working Distance:
0% [ Peak 4094.0 5 3 o mm)
1 0 Dasigma W.D. = 30mm
b LIS [ Orientation Enabled Datmalveints
ETvpe Angle Unit Angle X 4
Tilt Angle v [Gegres = Angle Y 42]
S Remove 'ﬁ-ﬂﬂ mm Aﬂg'E = 4%
X e wrrhreshold 1007 — P - Dasigma afg]
0.0000/2 E
¥ [deg] s EERE D4sigma X af
Auto Aperture Focal Length | 15000.0/3] [mm]  win Spot Area salz Dasigma ¥ hic
Enabled DBs 4
Binning . 4=
Beam Cantroid O Enabled S =
Method | [EEERTR Adaptive Cal
O visible
Cancel
3. Click the [X] button.
4. Click the [Save] button.
Judgement Settings Log File
habled [ Angle (D) 0.0000 3] (dea] [ | [] Dimage
Of [4 Divergence 0.0000(3 [mrad] B
- Working Distance
0 =
[ Peak 400403 3E o gmm)
4 - Dasigma W.D. = 30mm
he | 0 0 orientation Enabled e
£ Tpe Angle Unit Angle X hic
Tilt Angle » Dagree - Angle Y 4
g Remove Rising Multi Spot Angle D El=
- = 100§ Order Area EEID hlo
N 0.0000F] [<es) Oivergence Spot Count Eofy] DiSHma X hlc
Auto Apertur Focal Langth | 15000.012] [mm]  in spot Area 4l Désigma ¥ hic
E4 Enabled D86 a5
Binning . -
Beam Centroid [ Enabled N .
Method [Intencity Adaptive Cal
[ visible

5. The list is now registered in "Options Select" for selection. (*See "Switching Option Lists")



https://misumig.sharepoint.com/sites/SSXA_SSN-120LACSmartLAC/Shared%20Documents/設計/SG24-373-001E_H420_Users_Manual_EN.docx#_オプションリストの切り替え

3.5.3 Deleting Option Lists

This section explains how to delete option lists.
1. Select all but the option name to be deleted and click the [...] button.

2. Select the option name to be deleted and click the [Remove] button.

o o
Judgement Settings Log File
O Angle (D) 0.000013] [deg [-] O 1mage
0% [ Divergence  0.00005 [mrad] -
Working Distance
0f O -
: [ Pesk 4094.0% FIC—
2 DSigma W.D. = 30mm
2 [ Crientation Enablad Decima) Points
Angle unit Angle X 4
Tilt Angle: - Degree = Angle Y 4]
: Angle D 45
Multi Spot 2
Ty 10012 O e > Dasigma 45
D.DEDD%. n =
¥ (dec] Divergence Spot Count 55 -1 Dasigma X <
Auto Aperture Focal Length | 15000.0( [mm]  in spot Area 642] E=hrel i
[ Enabled o DEs 47
Binning ot o
Beam Centroid [ Enabled ity -
Method [ Adaptive Cal
[ visible
Options Select E
~ Save Cancel
Click the [X] button.
Click the [Save] button.
Judgement Settings Log File
G e Ik S ] — T
0% [pix Divergence 0.0000% [mrad] .
Working Distance
OptionFilel 0% ] Paak 4094.0/2 =
OptionFile2 = 35 0 [mm]
o Dasigma W.D. = 30mm
o [ Orientation Enabled Decimal Points
angle unis S 45
[Tilt Angle v i = Angle Y 45
o Angle D 4
— = 1005 e = 7l Dasigma 4
v 0.0000/% ) ! 4]
[deg] Divgrgence Spot Count S [-] Dacioma x .
Auto Aparturg Focal Length = 15000.0/3] [mm] Min Spat Area 6412 Dasigma Y 4
] Enabled D86 4
Binning » ais
Beam Centroid O Enabled St -
Method Intencity Adaptive Cal
0 visible




4. Measuring
4.1. Overview of Measurement Methods

4.1.1 Angle

4.1.1.1 Angle Measurement using the Reflection Angle Measurement

See "Tilt Angle/Beam Angle" at the reflection angle measurement in the Function Details

4.1.1.2 Angle Measurement Using the External light angle Measurement

See "Tilt Angle/Beam Angle" at the external light angle measurement in the Function Details

4.1.1.3 Beam Divergence Measurement

See "Beam Divergence" in the Function Details

4.1.1.4 Multi Spot Measurement
See "Multi Spot" in the Function Details

4.1.2 Profile

4.1.2.1 Beam Diameter Measurement

See “Beam Diameter” in the Function Details
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5. Cntrolling from External Devices

The Products can send and receive data through command communication with external devices via serial

communication (or TCP/IP communication).

5.1 RS232C

There are two general patterns of RS232C connection. After connection, serial communication is used to

send and receive data through terminal software” which exchanges commands with OptGauge.

*The customer is asked to provide their own terminal software.

5.1.1 Communication Specifications

Item

Details

Synchronization method

Start-stop synchronization

Transmission code UTF-8
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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5.1.2 The Connections Illustrated

Using external devices for communication

1

2.
3.
4

Set up two computers and connect with an RS232C cable.

Connect this product to one of the computers, launch OptGauge, and start measurement.

Prepare terminal software on the other computer.

Set command communication and begin communication.

|

‘ = —

PC2

cm— ) e,

aAwx»FF—4
EEE

Using the same computer for communication

1.

Connect this product to one computer and then connect the RS232C cable to your own
computer.

Launch OptGauge and start measurement.

Prepare terminal software on the computer.

Set command communication and begin communication.

PC1

UsB3or—7 4

ts2320r =7 Y,

PC1 : OptGauge PCl:&—IFnv7h

b= Qe EF—&
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5.1.3 Command communication setting method

Settings for OptGauge and terminal software to conduct command communication are indicated here.

OptGauge

1. Select the [Communication] tab in option settings.

2. Set "Communication Type - Interface" to "COM".
3. Set"Port" and "Baud Rate" (arbitrary) in COM settings.

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

Angle Communcation

_
Communication Type

Interface COM

COM Settings

Baud Rate

Port COoM1

115200

| 1)
~| [bps]

Terminal Software

The terminal software, to be provided by the customer, is to be set as below.
1. Setthe COM port which matches the "Port" setting in OptGauge
2. Set the same baud rate as the "Baud Rate" setting in OptGauge

3. For settings other than the above, see the "Communication Specifications"
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5.2 TCP/IP

Generally, there are three patterns of TCP/IP connection. After connection established, TCP/IP

communication is used to send and receive data through terminal software” which exchanges commands

with OptGauge.

*The customer is asked to provide their own terminal software.

5.2.1 Communication Specifications

Ttems

Details

Protocol

TCP

IPv4 address

Subnet mask

Default gateway

DNS server address

See "Command Communication Setting Method"

Port number

Private port (49152-65535) range
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5.2.2 Connections [llustrated

Using External Devices for Communication: Ethernet

1.

2.
3.
4

Set up two computers and connect them with an Ethernet cable.
Connect this product to one of the computers, launch OptGauge, and start measurement.
Prepare terminal software on the other computer.

Set command communication and begin communication.

0

PC2: 4—SFav 7k

=

AwvF5—4
EEE

Using External Devices for Communication: Wireless Router

1.

2
3.
4

Set up two computers and connect with a wireless router.
Connect this product to one of the computers, launch OptGauge, and start measurement.
Prepare terminal software on the other computer.

Set command communication and begin communication.

~ | usBaosr

PC1 : OptGauge PC2: &—ZFnvTF

dw»FF—4
EEE

<>
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Using the Same Computer for Communication

1.

Connect this product to one computer

(there is nothing to connect, as the local host address is used).
Launch OptGauge and start measurement.

Prepare terminal software on the computer.

Set command communication and begin communication.

PC1

A=ANFAFTF LR ’ '
%,

127.0.01 %,

PCl:&—ZFa¥Y7

aw»EF5y—4%
ERE

>
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5.2.3 Command Communication Setting Method

Settings for a computer, OptGauge and terminal software to conduct command communication are

indicated here.

Using external devices for communication

Computer Setting

1. Click the [Start] button on the computer to which this product is connected and select [Settings]

from the start menu.

2. Click [Network and Internet] and select [Change adapter options].

| Find a setting o |
g System | ' Devices D Phone @ Network & Internet.
Display, sound, notifications, 2l Bluetooth, printers, mouse Link your Android, iPhone — Wi-Fi, airplane mode, VPN
power
@ Personalization E —  Apps R Accounts (D$ Tir{
Background, lock screen, colors = Uninstall, defaults Your accounts, email, syne, A S Sta t us
work, ather people
Network status
(=) Gaming (’17. Ease of Access p Search El Pri
Game Bar, captures, Game ~="" Narrator, magnifier, high Find my files, permissions Lo
Mode contat g @ @
Ethernet
/TN Update & Security Privats netwark
R—’ Windows Update, recovery,
backup You're connected to the Internet

If you have a limited data pla u can make this network a
metered connection or change other properties.

@ Ethernet 11 GE

Properties Data usage

ilable networks

@ Sho

Advanced network settings

—> @ Change adapter oplions

% MNetwork and Sharing Center

A Metwork trousleshooter




3. Select Wi-Fj, if using a wireless router, or right-click Ethernet and select Properties, if using an

Ethernet cable.

4 | B Control Panel » Networkand Internet > Metwork Connections >

Organize ~ Disable this network device Diagnose this connection Rename this connection
=L/ Wi-Fi “L| Ethernet
L\,E& FBE0A-A L Metwork cable unplugged

s
dﬂ‘ﬂ Intel(R) Wireless-AC 9360 160MHz | 3§ 2 Intel(R) Ethernet Connection (7) ..

»l ® Properties |

®,) Disable

Diagnose
®, Bridge Connections

Create Shortcut

Click Internet Protocol Version 4 (TCP/IPv4) and select [Properties].

4. Select [Use the following IP address:] and enter [IP address:] and [Subnet mask:].
Ex. IP address: 192.168.1.100
Subnet mask: 255.255.255.0
Default gateway: Not required.
5. Select [Use the following DNS server addresses:] (Not required).
6. Click [OK].
7. Follow steps 1 to 7 of this procedure for the other computer.

However, do as follows to make sure that in step 5 the IP address settings are not duplicated.

Ex. IP address: 192.168.1.101 (*change only the last number)

Subnet mask: 255.255.255.0

] Ethernet Properties
Networking = Sharing

Connect using:

Ijl Intel(R) Ethemet Connection (7) 1213V

This connection uses the following items:

Internet Protocol Version 4 (TCP/IPv4] Properties
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(C) Obtain an IP address automatically

O Use the following IP address:

H?C\ient for Microsoft Networks ~

ElFile and Printer Sharing for Microsoft Networks IP address: 192 .168 . 1 . 100)
QoS Packet Scheduer Subnet mask: 255 .255 .255 . 0
IR Intemet Protocol Version 4 (TCP/1Pv4)
O 2. Microsoft Network Adapter Multiplexor Protocol Default gateway:
. Microsoft LLDP Protocol Driver
& Intemet Protocol Version 6 (TCP/IPvE) L Obtain DMNS server address automatically
5 5 O Use the following DNS server addresses:

Install... Uninsta Properties Preferred DNS server:
Description Alternate DNS server:

Transmission Control Protocol/Intemet Protocol. The defautt
wide area network protocel that provides communication
across diverse interconnected networks.

0K Cancel

[ validate settings upon exit Advanced...

OK J Cancel
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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.

Argie Ayl Lommurssaton

Coimimurscatom Type

Interfsce TLCFSIF

TCRTP Settings

Timrt H0 %5 -2

Terminal Software

The terminal software, to be provided by the customer, is to be set as below.
- Designate the IP address set on the computer to which this product is connected, in "Computer
settings - When using external devices for communication," as the connection destination

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

*This is the minimum setting required for command communication using TCP/IP communication. For

network communication

The customer is asked to set as needed with consideration for applications such as security.
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Using the Same Computer for Communication

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  Resylk  Communcation

Comimurscabon Typa

Interisce TCR/P

TCR{IP Sathngs

o 493305 |

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 OptGauge.
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5.3 Command List

5.3.1 Read Commands List

5.3.1.1 Common Commands

<Common Read Commands>

Command | Command Command .
Type Parameter Parameterl Command Details
VS Read Version information
KD OL Read Option List information
5.3.1.2 Angle
<Read Commands>
Command | Command Command )
Type Parameter Parameterl Command Details
Reads measurement results
AR MLT Reads Angle Multi Spot measurement results
ASC Reads Angle Multi Spot Count
EXT Reads sensor camera exposure time
FRA Reads sensor camera frame rate
ROT Reads Rotation setting information
MHE Reads Mirroring horizontal setting information
MVE Reads Mirroring vertical setting information
MAV Reads number of averaging times setting information
RD MAE Reads averaging processing enabled setting information
A0 CSP Reads Cross Section Point setting information
00X Reads Origin Offset X value setting information
0]0) ¢ Reads Origin Offset Y value setting information
AAM Reads Auto Aperture method setting information
AAE Reads Auto Aperture enabled setting information
ROE Reads ROI enabled setting information
RAX Reads ROI X value setting information
RAY Reads ROI Y value setting information
RAW Reads ROI width setting information
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Command | Command Command .
Type Parameter Parameterl Command Details
RAH Reads ROI height setting information
ANT Reads Angle Type setting information
AJE Reads Judgement Angle enabled setting information
AJV Reads Judgement Angle Judgement value setting
information
DJE Reads Judgement Divergence enabled setting
information
DIV Reads Judgement Divergence Judgement value setting
information
BRT Reads Judgement Radius type setting information
EJE Reads Judgement ellipticity enabled setting information
BV Reads Judgement ellipticity judgement value setting
information
PJE Reads judgement peak enabled setting information
PIV Reads judgement peak judgement value setting
information
RD AO
RFP Reads log file output path setting information
IOE Reads image file output enabled setting information
RAE Reads raw data output enabled setting information
10C Reads image file output color setting information
IOF Reads image file output format setting information
CNM Reads beam centroid setting information
ANU Reads angle unit setting information
DNE Reads denoising enabled setting information
DNT Reads denoising threshold value setting information
DAX Reads angle X decimal place setting information
DAY Reads angle Y decimal place setting information
DAD Reads angle D decimal place setting information
DS (Beam divergence)
Reads D4Sigma decimal place setting information
DDX (Beam divergence)

Reads D4Sigma X(M) decimal place setting information
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Command | Command Command .
Command Details
Type Parameter Parameterl
(Beam divergence)
DDY . . . . .
Reads D4Sigma Y(m) decimal place setting information
(Beam divergence)
DDS - o
Reads D86 decimal place setting information
DEL Reads ellipticity decimal place setting information
(Multi Spot)
MSO P o )
Reads order setting information
(Multi Spot)
MSC P o )
RD AO Reads spot count setting information
(Multi Spot)
MSM > o
Reads minimum spot area setting information
ACE Reads "Adaptive Cal" execute button display enabled
setting information
(Multi Spot)
DOE P o ,
Reads spot count setting information
BIE Reads binning enabled setting information
DSN Reads display spot number setting information
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5.3.1.3 Profile

<Read Commands>

Command | Command Command )
Type Parameter Parameterl Command Details
Reads measurement results
PR MLT Reads Profile Multi Spot measurement results
PSC Reads Profile Multi Spot Count
EXT Reads exposure time of sensor camera
FRA Read frame rate of sensor camera
ROT Read Rotation information
MHE Read Mirroring Horizontal setting
MVE Read Mirroring Vertical setting
MAV Reads number of averaging times setting information
MAE Reads averaging processing enabled setting information
CSP Reads Cross Section Point setting information
00X Reads Origin Offset X value setting information
0]0) ¢ Reads Origin Offset Y value setting information
AAM Reads Auto Aperture method setting information
RD AAE Reads Auto Aperture enabled setting information
PO ROE Reads ROI enabled setting information
RAX Reads ROI X value setting information
RAY Reads ROI Y value setting information
RAW Reads ROI width setting information
RAH Reads ROI height setting information
CJE Reads Auto Aperture method setting information
CJv Reads Auto Aperture enabled setting information
JDE Reads ROI enabled setting information
DJv Reads ROI X value setting information
DJT Reads ROI'Y value setting information
EJV Reads Judgement ellipticity enabled setting information
EJE Reads Judgement ellipticity judgement value setting
information
PJE Reads judgement Peak enabled setting information
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Command | Command Command .
Command Details
Type Parameter Parameterl
PV Reads judgement Peak judgement value setting
information
RFP Reads log file output path setting information
I0E Reads image file output enabled setting information
RAE Reads raw data output enabled setting information
10C Reads image file output color setting information
I0F Reads image file output format setting information
CNM Reads beam centroid setting information
LNU Reads angle unit setting information
DNE Reads denoising enabled setting information
DNT Reads denoising threshold value setting information
DCX Reads angle X decimal place setting information
DCY Reads angle Y decimal place setting information
DCD Reads angle D decimal place setting information
(Beam divergence)
DDS . . .. .
RD PO Reads D4Sigma decimal place setting information
(Beam divergence)
DDX e | L |
Reads D4Sigma X(M) decimal place setting information
(Beam divergence)
DDY e | o |
Reads D4Sigma Y(m) decimal place setting information
(Beam divergence)
DDS g' . .
Reads D86 decimal place setting information
DEL Reads ellipticity decimal place setting information
(Multi Spot)
MSO P .
Reads order setting information
(Multi Spot)
MSC P o ,
Reads spot count setting information
(Multi Spot)
MSM P - |
Reads minimum spot area setting information
ACE Reads "Adaptive Cal" execute button display enabled

setting information
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Command | Command Command i
Command Details
Type Parameter | Parameterl
Reads Orientation Enabled setting informationReads
DOEACE "Adaptive Cal" execute button display enabled setting
information
RD PO Reads Binning enabled setting informationReads
BIEDOE ) ) o )
Orientation Enabled setting information
Reads display spot number setting informationReads
DSNBIE

Binning enabled setting information
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5.3.2 List of Write Commands

5.3.2.1 Angle

<Write Commands>

Command | Command Command )
Type Parameter Parameterl Command Details
EXT Writes sensor camera exposure time
FRA Writes sensor camera frame rate
ROT Writes Rotation setting information
MHE Writes mirroring horizontal setting information
MVE Writes mirroring vertical setting information
MAV Writes number of averaging times setting information
MAE Writes averaging processing enabled setting information
CSP Writes cross section point setting information
00X Writes Origin Offset X value setting information
0O0Y Writes Origin Offset Y value setting information
AAM Writes Auto Aperture method setting information
AAE Writes Auto Aperture enabled setting information
ROE Writes ROI enabled setting information
WR AO RAX Writes ROI X value setting information
RAY Writes ROI 'Y value setting information
RAW Writes ROI width setting information
RAH Writes ROI height setting information
ANT Writes angle type setting information
AJE Writes Judgement Angle enabled setting information
AJV Writes Judgement Angle judgement value setting
information
DJE Writes Judgement Divergence enabled setting
information
DIV Writes Judgement Divergence judgement value setting
information
BRT Writes Judgement Radius Type setting information
EJE Writes Judgement Ellipticity enabled setting information
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Command | Command Command .
Type Parameter Parameterl Command Details
BV Writes Judgement Ellipticity judgement value setting
information
PJE Writes Judgement Peak enabled setting information
PJV Writes Peak Judgement value setting information
RFP Writes Log File output path setting information
IOE Writes Image File output enabled setting information
RAE Writes Raw Data output enabled setting information
10C Writes Image File output color setting information
IOF Writes Image File output format setting information
CNM Writes Beam Centroid setting information
ANU Writes Angle Unit setting information
DNE Writes Denoising enabled setting information
DNT Writes Denoising threshold value setting information
DAX Writes Angle X decimal place setting information
DAY Writes Angle Y decimal place setting information
DAD Writes Angle D decimal place setting information
WR AO DDS (Beam divergence)
Writes D4Sigma decimal place setting information
DDX (Beam divergence)
Writes D4Sigma X(M) decimal place setting information
DDY (Beam divergence)
Writes D4Sigma Y(m) decimal place setting information
DDS8 (Beam divergence)
Writes D86 decimal place setting information
DEL Writes ellipticity decimal place setting information
MSO (Multi Spot)
Writes Order setting information
MSC (Multi Spot)
Writes Spot Count setting information
MSM (Multi Spot)
Writes minimum spot area setting information
ACE Writes "Adaptive Cal" execute button display enabled
setting information
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Command | Command Command )
Command Details
Type Parameter Parameterl
WR AO DOE Writes Orientation enabled setting information
BIE Writes Binning enabled setting information
DSN Writes Denoising threshold value setting information
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5.3.2.2 Profile

<Write Commands>

Command | Command Command )

Type Parameter Parameterl Command Details
EXT Writes sensor camera Exposure Time
FRA Writes sensor camera Frame Rate
ROT Writes Rotation setting information
MHE Writes Mirroring horizontal setting information
MVE Writes Mirroring vertical setting information
MAV Writes number of averaging times setting information
MAE Writes averaging processing enabled setting information
CSP Writes cross section point setting information
00X Writes Origin Offset X value setting information
0O0Y Writes Origin Offset Y value setting information
AAM Writes Auto Aperture method setting information
AAE Writes Auto Aperture enabled setting information
ROE Writes ROI enabled setting information
RAX Writes ROI X value setting information

WR PO RAY Writes ROI'Y value setting information
RAW Writes ROI width setting information
RAH Writes ROI height setting information
CJE Writes Judgement Centroid enable setting
CJv Writes Judgement Centroid judgement value setting
DJE Write Judgement Diameter enable setting
DJv Write Judgement Diameter judgement value setting
BRT Writes Judgement Radius Type setting
EJE Writes Judgement Ellipticity enable setting
EJV Writes Judgement Ellipticity judgment value setting
PJE Writes Judgement Peak enable setting information
PV Writes Judgement Peak judgement value setting

information

RFP Writes Log File output path setting information
IOE Writes Image File output enabled setting information
RAE Writes Raw Data output enabled setting information
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Command | Command Command .
Type Parameter Parameterl Command Details
I0C Writes Image File output color setting information
IOF Writes Image File output format setting information
CNM Writes Beam Centroid setting information
LNU Writes Length Unit setting information
DNE Writes Denoising enabled setting information
DNT Writes Denoising threshold value setting information
DCX Writes Centroid X decimal place setting information
DCY Writes Centroid Y decimal place setting information
DCD Writes Centroid D decimal place setting information
DDS (Beam Diameter)
Writes D4Sigma decimal place setting information
DDX (Beam Diameter)
Writes D4Sigma X(M) decimal place setting information
DDY (Beam Diameter)
WR PO Writes D4Sigma Y(m) decimal place setting information
DD8 (Beam Diameter)
Writes D86 decimal place setting information
DEL Writes Ellipticity decimal place setting information
MSO (Multi Spot)
Writes Order setting information
MSC (Multi Spot)
Writes Spot Count setting information
MSM (Multi Spot)
Writes minimum Spot Area setting information
ACE Writes Adaptive Cal execution button display enabled
setting information
DOE Writes Orientation enabled setting information
BIE Writes Binning enabled setting information
DSN Writes Display Spot number setting information
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5.3.3 List of Execute Commands

<Execute Commands>

Command | Command Command )
Command Details
Type Parameter Parameterl
SV Executes Option save
X AR MSN Executes Angle Main Spot Number Switching
PR MSN Executes Profile Main Spot Number Switching
RO Executes Measurement Result Log Output

5.4 Read Commands

5.4.1 Command Formats

5.4.1.1 Common Formats

[Read version information]

[R[p]. [v[s[ cr | LF |
External | Suruga
Device |R‘D‘, =h o 3‘ CR | LF | Opt Gauge
*1: Major number
*2: Minor number
*3: Build number
[Read option list information]

[R[D]. JofL] cR | LF |
External i Suruga
Device ‘R|D|, #y | > | 3| CR ‘ LF | Opt Gauge

*1: Number of option lists

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

*3: Index indicating selected options
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5.4.1.2 Angle

[Read measurement results]

[R[p].Ja[r] e’ [ tF ]

External Suruga
59| el L L L LT T Tl T L Ts L [ L a7 | oo

*1: Tilt Angle/Beam Angle: Angle X measurement value

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

*3: Tilt Angle/Beam Angle: Angle D measurement value
*4: Beam Divergence: D4Sigma measurement value

*5: Beam Divergence: D4Sigma X(M) measurement value
*6: Beam Divergence: D4Sigma Y (m) measurement value
*7. Beam Divergence: D86 measurement value

*8: Beam Ellipticity measurement value

*9: 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/milliradian)

[Read Multi Spot measurement results]

[r[o[. [a[R] [MIc]7] [ [

External Suruga
Device [RIo[L 3l [Pl sl el [Fo el [Fe] [ o [ [P [ 52 ] [Fus] [F1a] [*1s] [ %6 [ "ir[*8[ cR [ LF | | OotGauee

*1: Acquisition Start Spot Number (1 to 100)

*2: Consecutive Spot Count to Read from*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: Beam Divergence: D4Sigma measurement value

*7: Beam Divergence: D4Sigma X(M) measurement value
*8: Beam Divergence: D4Sigma Y (m) measurement value
*9: Beam Divergence: D86 measurement value

*10: Beam Ellipticity measurement value

*11: Beam: Total count value

*12: Beam: Peak value

*13: Judgement: Tilt angle (D) judgement result (OK/NG)
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*14: Judgement: Beam divergence judgement result (OK/NG)

*15: Judgement: Ellipticity judgement result (OK/NG)

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

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

*18: Measurement Results of *3 to *17 for the Number Specified in *2 (The specified number of results will

be included, separated by “,”)

< Read Angle Multi Spot Count >

(RIo[ . [a[r] [als[c]
External Suruga
Device [R[D] T cR | LF ] OptGauge

o

&

*1 : Spot Count (1 to 100)

[Read sensor camera exposure time]

(R[D] [afof [E]X[T[ R | LF | _
External “|  Suruga
Device [R]D] . [71] cR [ LF | | OptGauge
*1: Exposure time (0.027 to 2000)
[Read sensor camera frame rate]

(R[O] [aJo[ [FIRJA[ CR | LF | _
External "l Suruga
Device [R]o], [F1i] cR [ LF | | oetGauge
*1: Frame rate (0.1 to 100)
[Read Rotation setting information]

[R[p] [afo]. [RIofT[ cR | LF | -
External | Suruga
Device [R]o] [71] cR [ LF | | OotGauge

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

IrR|D|.|a|o|. [m|[H|E] crR | LF

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

External
RIo[ [A[ [ F |
*1: Mirroring (“0” = OFF, “1” = Horizontal mirroring display)
[Reads mirroring vertical setting information]

[R[o]. [alof [w[v[E] CR| LF |
External g
[RIo[ [ ]
*1: Mirroring  (“0” = OFF, “1” = Veertical mirroring display)
[Read number of averaging times setting information]

[R[o] [afo] [mjafv][cR] LF |
External i
Devie [RIo[. [ = [ & |
*1: Number of averaging times (2 to 262,144)
[Read averaging processing enabled setting information]

(R[] [afo] [m]a[E[ CR | LF |
External i
[RIo[ [ [ ]
*1: Averaging processing (“0” = disabled, “1” = enabled)
[Read Cross Section point setting information]

[R[p]. [alo] [cfs[P] CR| LF | ‘
External g
[RIo[ [ cr [ ]

i
*

*1: Cross section point (“0” = origin cursor, “1” = beam cursor)

Suruga

Opt Gauge
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[Read Origin Offset X value setting information]

[R[o] [afo[. [ofox] R | LF | -
Ext | - Suruga
Device. |R[D|.[*1] cR | LF | | OotGauge
*1: Origin Offset X (-10 to 10)
[Read Origin Offset Y value setting information]

(R[o] [afof. [o]of¥[ R | LF | .
External Suruga
Device [R]p] . J71] cR [ LF | | ootGauge
*1: Origin Offset Y (-10 to 10)
[Read Auto Aperture method setting information]

[R[p[.[afo] . [A]a[m] CR] LF | ‘
Ext | " Suruga
Device [R]o]. [ crR [ LF | | optGauge
*1: Auto Aperture method (“0” = area, “1” = luminance)
[Read Auto Aperture enabled setting information]

(R[o] [afof [a]a[E[ R | LF | .
External Suruga
Device [R[D[ . [f1] cR [ LF | | OotGauge
*1: Auto Aperture (“0” = disabled, “1” = enabled)
[Read ROI Enabled setting information]

[R[p] [afo[.[R]O[E[ R | LF | -
Bevics || Suree

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

*1: ROI (“0” = disabled, “1” = enabled)
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[Read ROI X value setting information]

[R[p]. [alo [Rfa[x] CR| LF | ‘
Bovics' o Surues
|rR[D].["1] crR | tF Opt Gauge
*1: ROI X value (-3,000 to 3,000)
[Read ROI'Y value setting information]
(R[o[.[afo]. [RIAJY[ CR | LF | ‘
iy | e
|[R[D].[*1] cr | LF Opt Gauge
*1: ROI Y value (-3,000 to 3,000)
[Read ROI Width setting information]
[R[p[.[alo] [R[a[w] CR | LF |
External "I Suruga
Device \R | D| , \1| CR \ LF Opt Gauge
*1: ROI width (0 to 3,000)
[Read ROI Height setting information]
(R[p[.[alo] [R[A[K] CR | LF | -
Bovics " || Sume
[rR|D] . [*1] crR| LF Opt Gauge
*1: ROI height (0 to 3,000)
[Read Angle Type setting information]
[R[o] . [aJof. [a[n[T][ CR] LF | h
External “|  Suruga
Device [R]D] . [F1] crR | LF Opt Gauge

”l
*

*1: Angle Type (“0” = Tilt Angle, “1” = Beam Angle)
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[Read Judgement Angle enabled setting information]

(R[o] [afof [a]ufE[ R | LF | -
External 7| Suruga
Device [R]D] . [F1] cR [ LF | | OotGauge
*1: Judgement Angle (“0” = disabled, “1” = enabled)
[Read judgement value setting information at the Judgement Angle]
[R[D] [afof. [a]s]v]cR | LF | -
External o Suruga
Device [R]D[, [F1] CR | LF | | OotGauge
*1: Judgement Angle judgement value
[Read judgement value setting information at the Judgement Angle]
[R[D] [afof. [a]s]v]cR | LF | -
External o Suruga
Device [R]D[, [F1] CR | LF | | OotGauge
*1: Judgement value (0 to 10) at the Judgement Angle
[Read Judgement Divergence enabled setting information]
] [FIe[ Aol D[e[ i [ 7] -
xterna "l Suruga
Device |[R[D].[*1] cR | LF | | OotGauge
*1: Judgement Divergence (“0” = disabled, “1” = enabled)
[Read judgement value setting information at the Judgement Divergence]
| [ Aol e[V &[] X
xterna “|  Suruga
Device [R[D].["1] crR | LF | | OptGauge

*1: Judgement value (0.0000 to 1,000.0000) at Judgement Divergence
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[Read Judgement Radius Type setting information]

[Rlo[ . Jafol [eR|T] CR [ \F |

Bovics' 1| sues
|rR[D].["1] crR | tF Opt Gauge
*1: Judgement Radius Type (“0” = D4Sigma, “1” = D86)
[Read Judgement Ellipticity enabled setting information]
[R[o]. [afof [e[s[E] CR[ LF | X
Bovics' o| Surues
[rR]D] . ]71] cr | LF Opt Gauge
*1: Judgement Ellipticity (“0” = disabled, “1” = enabled)
[Read Judgement Ellipticity judgement value setting information]
[RIo] . [alof Je[s]v] CR] LF | -
External "l Suruga
Device IR|D].[f1] crR | LF Opt Gauge
*1: Judgement Ellipticity judgement value (0.0000 to 1.0000)
[Read Judgement Peak enabled setting information]
[R[o] |afof. [P]J[E] CR | LF | -
iy 7| sue
. |R|D\ , |1| CR | LF Opt Gauge
*1: Judgement Peak (“0” = disabled, “1” = enabled)
[Read judgement value setting information at the Judgement Peak]
[R[p] [afof. [P]Ufv][cR | LF | -
Exte_rnal "l SBuruga
evice |F€ | D\ , |1| CR | LF Opt Gauge

"
-

*1: Judgement Peak judgement value (0.0 to 4,095.0)
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[Read Log File output path setting Information]

[R[p[.[a]o] |R[F[P[CR | LF | -
External "l Suruga
Device [R]D[. [i] cR [ LF | | OptGauge
*1 : Log File Path String
[Read Image File output enabled setting Information]

[R[p]. [alo] [r]ofE[ CR | LF | -
External “|  Suruga
Device [R]D[.[1] cR [ [F | | OptGauge
*1 : Image File Output (“0” = disabled, “1” = enabled)
[Read RAW Data output enabled setting Information]

[R[p][. [afo] |R[A[E[ CR [ LF | ‘
Bovies: | Suwes

‘R|D‘,|'3‘1| CR | LF | OptGauge

*1 : RAW Data Output (“0” = disabled, “1” = enabled)
[Read Image File output color setting Information]

[R[p].[alo[ [r]ofc] CR | LF | -
External - Suruga
Device [R]D]. [ cR [ LF | | OptGauee
*1 : Image File Output Color (“0”= Full Color, “1”= Grayscale)
[Read Image File output format setting information]

(R[p[.[afo] [I]ofF[ cR | LF | -
External o Suruga
Device [R]p[.[Fi] CR | LF | | OptGauge

*1 : Image File Output Format (“0”= png. “1”=bmp. 72”= tiff)
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[Read Beam Centroid setting information]

(Rlo] Jafof. Jc n]u] c& | F |
External Suruga
Device |F€|D| ] |1 Opt Gauge

[
A
—
T

i
*

*1: Beam Centroid (“0” = Area, “1” = Intensity)

[Read Angle Unit setting information]

[R[o] [afof. [A[NJU[ CR | LF | .
External Suruga
Device |R[D|.[*1] cR | LF | | OotGauge
*1: Angle Unit (“0” = degree, “1” = DegMinSec, “2” = Milliradian)
[Read Denoising enabled setting information]

(R[] [afo] [o[N[E[ CR ] LF | .
External Suruga
Device [R]D[.[Fi] R [ LF | | OptGauee
*1: Denoising function (“0” = disabled, “1” = enabled)
[Read Denoising threshold value setting information]

[R[p]. [alo] [o[N[T] CR | LF | ‘
External "l Suruga
Device [R]D]. " cR [ LF | | OotGauee
*1: Denoising threshold value (1 to 4,095)
[Read Angle X decimal place setting information]

(R[] [afo] [oaf[x[ CcR] LF | .
External ” Suruga
Device [R]p[.[f1] crR [ LF | | optGauge

*1: Angle X decimal place (0 to 8)
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[Read Angle Y decimal place setting information]

External
Device

[Rlo[. Jafol [Dlafv] CR [ LF |

External
Device

Suruga
Opt Gauge

External
Device

Suruga
Opt Gauge

External
Device

Suruga
Opt Gauge

External
Device

|rR|D|.[|"1] cr | LF
*1: Angle Y decimal place (0 to 8)
[Read Angle D decimal place setting information]
[R[o] [afo[. [D]a[D] CR | LF | .
(rR|D|.[*1] cr | LF
*1: Angle D decimal place (0 to 8)
[(Beam Divergence) Read D4Sigma decimal place setting information]
(R[p[.[afo] [ofo[s[ R | LF | .
(r|D|.[*1] cr | LF
*1: D4Sigma decimal place (0 to 8)
[(Beam Divergence) Read D4Sigma X(M) decimal place setting information]
[R[p] [afo[.[D]D[X] CR | LF | .
IR|D|.[*1] cr | LF
*1: D4Sigma X(M) decimal place (0 to 8)
[(Beam Divergence) Read D4Sigma Y(m) decimal place setting information]
[R[p]. [aJof [ofp[v] CR] LF | .
(r|p|. |71 cr | IF

~
.

*1: D4Sigma Y(m) decimal place (0 to 8)

Suruga

Opt Gauge

Suruga
Opt Gauge
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[(Beam Divergence) Read D86 decimal place setting information]

[Rlo[ . |afo] [o]ofs] cR| LF |

Suruga
Opt Gauge

Suruga

Opt Gauge

Suruga

Opt Gauge

Suruga
Cpt Gauge

External >
Device
[R[o[ [ " [ iF
*1: D86 decimal place (0 to 8)
[Read Ellipticity decimal place setting information]
[R[p] [afof.[D]EJL] R | LF | -
External "
Device | R | D‘ : |1| CR LE
*1: Ellipticity decimal place (0 to 8)
[(Multi Spot) Read Order setting information]
[R[p] [afof.[m]s[of cR | LF |
External >
Device
Fo[ [ R ]
*1: (Multi Spot) List sort type (“0” = area, “1” = angle)
[(Multi Spot) Read Spot Count setting information]
(R[o] [afof. [m]s[c[ R | LF |
External >
Device
|[R[D[.[*1] cr | LF
*1: Spot count (1 to 100)
[(Multi Spot) Read Minimum Spot Area setting information]
(rR|D|. |a]of.|m]|s|m] crR | LF |
External g
Device [R]D[.JF1[ crR ] LF

l
-

*1: Minimum spot area (1 to 1023)

Suruga
Opt Gauge
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[Read Adaptive Cal execute button display enabled setting information]

External
Device

[Rlo[. Jafol [alcle] R [ \F |

HEINE

[
e

-
-

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

[Read orientation enabled setting information]

[Rlof. |afo] [DJofE] CR | LF |

Suruga
Opt Gauge

Y

External
Device
) IR|D|.[*1] cR| LF
*1: Orientation enabled (“0” = disabled, “1” = enabled)
[Read Binning enabled setting information]
(R[o] [afof. [B]1[E[ R | LF | .
External
Device ) |R|D‘ : |°ﬁ1| CR | LE
*1: Binning setting (“0” = disabled, “1” = enabled)
[Read Display Spot Number setting information]
[R[p] [afof. [ols[N[CR] LF | ‘
External g
Device
IR|D|.[#1] crR | LF

i
*

*1: Display Spot Number (0 to 100)

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge
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5.4.1.3 Profile

[Read measurement results]

[R]o] . [P[R] cR [ LF ]

External Suruga
Device [RIoT. TPa TPl ol TPl sl TPl Tl [Pel TPl T Pwo [ [P [ P2 [ ]73] [P . ["1s[ CR] LF | | OptGauge

*1: Beam Centroid : Centroid X measurement value

*2: Beam Centroid : Centroid Y measurement value

*3: Beam Centroid : Centroid D measurement value

*4: Beam Diameter : D4Sigma measurement value

*5: Beam Diameter : D4Sigma X(M) measurement value
*6: Beam Diameter : D4Sigma Y(m) measurement value
*7: Beam Diameter : D86 measurement value

*8: Beam Ellipticity measurement value

*9: Beam : Total Count value

*10: Beam : Peak value

*11: Judgement : Centroid(D)judgement result (OK/NG)
*12: Judgement : Diameter judgement result (OK/NG)
*13: Judgement: Ellipticity judgement result (OK/NG)
*14: Judgement: Peak judgement result (OK/NG)

*15: distance unit(Millimeter / Micrometer )

[Read Multi Spot measurement results]

[R[o[. [p[R] [M[L]7] [T1f [

Suruga
External
5% | R L T L P Tl o [Fal [ o] [ul 6] [Fe] [ a] R F] | orceus

*1: Acquisition Start Spot Number (1 to 100)

*2: Consecutive Spot Count to Read from*1 (1 to 100)
*3: Beam Centroid : Centroid X measurement value

*4: Beam Centroid : Centroid Y measurement value

*5: Beam Centroid : Centroid D measurement value

*6: Beam Diameter : D4Sigma measurement value

*7: Beam Diameter : D4Sigma X(M) measurement value
*8: Beam Diameter : D4Sigma Y(m) measurement value
*9: Beam Diameter : D86 measurement value

*10: Beam Ellipticity measurement value

*11: Beam: Total count value

*12: Beam: Peak value
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*13: Judgement : Centroid(D)judgement result (OK/NG)

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

*15: Judgement: Ellipticity judgement result (OK/NG)

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

*17: distance unit(Millimeter / Micrometer )

*18: Measurement Results of *3 to *17 for the Number Specified in *2 (The specified number of results

will be included, separated by “,”)

< Read Profile Multi Spot Count >

[R[o[.[r[r] [rls]c]
External Suruga
Device | R | D‘ 1] cr | LF ‘ OptGauge

Y

*1 : Spot Count (1 to 100)

[Read sensor camera Exposure Time]

[RIo[ [pfol Jefx][T] Cr | LF |
External Suruga
Device |F€|D|_. #] CR ‘ LF | Opt Gauge

Y

&

*1: Exposure Time (0.027 to 2000)

[Read sensor camera Frame Rate]

[R[o] [Plo] [F[R]A] CR [ LF ]
External Suruga
Device |R‘D‘ 1] cr ‘ LF | Opt Gauge

Y

*1: Frame Rate (0.1 to 100)

[Read Rotation setting information]
[R[p]. [r[of.[Rlo]T] cR [ LF |

External Suruga
Device |F€|D‘, “1| CR | LF | Opt Gauge

“1

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

[R[D|. |Plof [m[H]E] CR] LF |
External - Suruga
Device [R[D[ . [*1] cR | LF | | OotGauge
*1: Mirroring (“0” = OFF, “1” = Horizontal Mirroring display)
[Reads Mirroring Vertical setting information]

[R[o] [Pfof. [m]v[E[ cR | LF |
External | Suruga
Device [RID].["1] cR [ LF | | OptGauge
*1: Mirroring  (“0” = OFF, “1” = Veertical Mirroring)
[Read number of Averaging Times setting information]

[R[p].[PJof [m[afv] cR] LF |
External “|  Suruga
Device |[rR]D].[]*1] crR | LF | | OotGauge
*1: Number of Averaging Times (2 to 262,144)
[Read Averaging Processing enabled setting information]

[R[p].[rlof [m[alE] CR| LF |
External " Suruga
Device \R|D| ] |1| CR \ LF | Opt Gauge
*1: Averaging Processing (“0” = disabled, “1” = enabled)
[Read Cross Section Point setting information]

(R[o] [Pfof. [c]s[P[ R | LF ] .
External 7| Suruga
Device IrR|D|.[*1] cr | LF | Opt Gauge

*1: Cross Section Point (“0” = Origin Cursor, “1” = Beam Cursor)
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[Read OriginOffset X value setting information]

[R[o].[rlof. Jo[o[x] CR] LF | .
External Suruga
Device ) |R | D| , |°‘1| CR | LF | QOpt Gauge
*1 : OriginOffset X (-20 to +20)
[Read OriginOffset Y value setting information]

[R[p].[rJof Jofofv] CR] LF | X
External | Suruga
Device [RTD[.]"1] cR | LF | | oOptGauge
*1 : OriginOffset Y (-20 to +20)
[Read Auto Aperture method setting information]

[R[o] [Pfof. [ala[m[ cR | LF |
External 7| Suruga
Device |r|p|.[*1] cr | tF | Opt Gauge
*1 : Auto Aperture Method (“0"= Area. “1”= Luminance)
[Read Auto Aperture enabled setting information]

[R[o].[rlof. [a[afe] cR] LF | X
External 7| Suruga
Device |[R]D].[]*1] crR | LF | | oOptGauge
*1 : Auto Aperture (“0"=Disabled, “1’= Enabled)
[Read ROI enabled setting information]

[R[p].[pJof [R[o[E] CR] LF | .
External Suruga
Device | R | D| . |°‘1| CR | LF | Opt Gauge

*1: ROI (“0” = disabled, “1” = enabled)
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[Read ROI X value setting information]

[R[p].[P[o]. [RIA[X] CR| LF | .
External Suruga
Device |[rR]D].[*1] crR | LF | | OotGauee
*1: ROI X value (-3,000 to +3,000)
[Read ROI'Y value setting information]

(R[o] [Po] . JRIA[Y[ R | LF | .
External Suruga
Device [R[D] . [*1] cR | LF | | OptGauge
*1: ROI Y value (-3,000 to +3,000)
[Read ROI Width setting information]

[R[p].[P[o]. [R]AJwW] CR | LF |
External . Surugs
Device Ir|D|.|#1] crR | LF | Opt Gauge
*1: ROI Width (0 to +3,000)
[Read ROI Height setting information]

(R[p[.[P[O]. [RIA[H] CR | LF | .
External Suruga
Device j ‘ R | D| . |1‘ CR | LF | Opt Gauge
*1: ROI height (0 to +3,000)
[Read Judgement Centroid enabled setting information ]

(R[p[.[P[o].[C[J[E[ CR | LF | ‘
External 7| Suruga
Device (rR|D|.[|"1] crR | LF | Opt Gauge

*1 : Judgement Centroid (“0” = disabled, “1” = enabled)
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[Read Judgement Centroid judgement value setting information]

[Riof.Jpfof. Jefujv] R \F |

Suruga
Cpt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

External
Device R[D].]"1] crR | LF
*1: Judgement Centroid judgement value (0 to +20)
[Read Judgement Diameter enabled setting information]

[R[p].|rlof . [J[p[E[ CR| LF | X
External -
Device \ R | D| ] |1| CR | LF
*1 : Judgement Diameter (“0” = disabled, “1” = enabled)
[Read Judgement Diameter judgement value setting information]

[R[o] [rfof . Jojsv[cR ] LF | X
External -
Device ‘ R | D| ] |1| CR | LF
*1 : Judgement Diameter judgement value (0 to +20)
[Read Judgement Diameter Type setting information]

[R[o].[rlof [of[s[T] CR] LF | .
External
Device | | R | D| . |1| CR LF
*1 : Judgement Diameter Type (“0” = D4Sigma. “1"= D86)
< Judgement Ellipticity enable setting information]

(R[o] [Pfof [E]UE[ R | LF ] .
External
Device IrR|D|.[*1] cr | LF

-
-

*1 : Judgement Ellipticity (“0” = disable, “1” = enable)

Suruga

Opt Gauge
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[ Read Judgement Ellipticity judgement value setting information]

External
Device

External
Device

External
Device

External
Device

*1 : Log File Path String

External
Device

(R[o].[p[o] . [E[J]V] CR] LF | .
Suruga
[rR]p].[*1] cr | LF Opt Gauge
*1 : Judgement Ellipticity judgement value (0.0000~1.0000)
[ Read Judgement Peak enable setting information]
(R[] [pfo] . JP[s[E[ CR[ LF | .
Suruga
IR[D] . [#1] crR | tF Opt Gauge
*1 : Judgement Peak (“0”= disable. “1”=enable)
[ Read Judgement Peak judgement value setting information]
[R[p[.[plo].[P]J]v] CR] LF | ‘
" Suruga
[rR|D| . [F1] crR | LF Opt Gauge
*1 1 Judgement Peak judgement value (0.0~4,095.0)
[Read Log File output path setting Information]
[R[o[.[p[o] . [RIF]P].[*1] CR [ LF | -
o Suruga
|w|[RrR| cr | LF OptGauge
[Read Image File output enabled setting Information]
[R[o[ . [P[o] [1[o[e] [ cr | iF | =
Suruga
|W|F€| CR | LF OptGauge

*1 : Image File Output (“0” = disabled, “1” = enabled)
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[Read RAW Data output enabled setting Information]

R[5 [F[o[ Tr[A[e[ T F [ F]

Suruga
OptGauge

Suruga
OptGauge

External
Device (w]r] crR | LF |
*1 : RAW Data Output (“0” = disabled, “1” = enabled)
[Read Image File output color setting Information]

[RIo[ [Po] o]l [a[ cR [ & ] ‘
External g
Device (w[RrR| crR | LF |
*1 : Image File Output Color (“0”= Full Color. “1”= Grayscale)
[Read Image File output format setting information]

[RIo[ [Po] T Jo FI [ cR [ & ] =
External
Device (w[R] crR | LF |
*1 : Image File Output Format (“0”= png. “1”=bmp. ”2”= tiff)
[ Read Beam Centroid setting information ]

[R[p].[plof. [c[n[m] cR| LF |
External ]
Device | ‘R|D||1| CR ‘ LF |
*1 : Beam Centroid (“0"= Area. “1”= Intensity)
[ Read Length Unit setting information ]

[R[p[.[P[o] [L[NJU] CR | LF | .
External
Device IR|D|.|71] crR | LF |

i
&

*1 : Distance Unit (“0"= Millimeter. “1”= Micrometer)

Suruga
OptGauge

Suruga
Opt Gauge

Suruga
Opt Gauge
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[ Read Denoising enable setting information ]

External
Device

[Rlo[.|Pfo] [DIN[E] cR | LF

External
Device

Suruga
Opt Gauge

External
Device

External
Device

External

Suruga

Opt Gauge

Suruga
Opt Gauge

Suruga
Cpt Gauge

|r|D|.|#1] cr | LF
*1 : Denoising function (“0”= disable, “1”= enable)
[ Read Denoising setting information ]
[R[p].[P]o] |D[N[T[ CR | \F | .
[R[D] [*1f R | LF
*1 : Denoising threshold (1~4,095)
[ Read Centroid X decimal place setting information ]
[R[o].[rlof. [ofc[x] CR | LF | .
(rR|D|.[|"1] cr | LF
*1 : Centroid X decimal place (0~8)
[ Centroid Y decimal place setting information ]
[R[p].|rlof.[ofc[Y[ CR| LF | .
IrR|D|.[#1] cr | LF
*1 : Centroid Y decimal place (0~8)
[ Read Centroid D decimal place setting information ]
[R[p].[rlof.[ofc[p] CR| LF | .
IrR|D|.[*1] CR | LF

Device

*1 : Centroid D decimal place (0~8)

Suruga
Opt Gauge
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[ Read (Beam Diameter) D4Sigma decimal place setting information ]

External
Device

HEINRCNEIEE NS

External
Device

Suruga
Opt Gauge

External
Device

Suruga
Opt Gauge

External
Device

External

Suruga

Opt Gauge

Suruga
Opt Gauge

) [RID]. [*1] cr [ LF |
*1 : D4Sigma decimal place (0~8)
[ Read (Beam Diameter) D4Sigma X(M) decimal place setting information ]
[RID|.[Plof [DfDfx] CR | LF | X
) [RIo]. [*1] cr | LF ]
*1 : D4Sigma X(M) decimal place (0~8)
[ Read (Beam Diameter) D4Sigma Y(m) decimal place setting information ]
[R[p[. [rfo] [p|pfy] cR | LF | .
) [RID]. [*1] cr | LF ]
*1 : D4Sigma Y(m) decimal place (0~8)
[ Read (Beam Diameter) D86 decimal place setting information ]
[RID].[Plof. [DfDf8] CR | LF | .
) [Rlo]. [*a] cr [ LF |
*1 : D86 decimal place (0 to 8)
[ Read Ellipticity decimal place setting information ]
[rR|o] . [plof |ofefL] cr | LF | .
[RID]. [*1] cR | LF |

Device

~
.

*1 : Ellipticity decimal place (0 to 8)

Suruga
Opt Gauge
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[ Read (Multi Spot) Order setting information]

[Rlof. |Pfo]. [mlsfo] cr | LF |

Y

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

External
Device | |R[D].[*1] crR | LF |
*1 : (Multi Spot) List Sort type (“0"= Area. “1"= Centroid)
[ Read (Multi Spot) Spot Count setting information ]
[R[D] |P[of.[m]s[c[ cR | LF |
External !
Device | IR|D|.|"1] crR | LF |
*1 : Spot Count (1 to 100)
[ Read (Multi Spot) Min Spot Area setting information ]
|[rR|p|.|p|o]|. [m|s|m] crR | LF |
External !
Device | |rR[D[.[*1] cr | LF |
*1 : Min Spot Area (1 to 1023)
[ Read Adaptive Cal execution button display enabled setting information]
[R[p].[p[o]. [A]c]E] CR| LF | .
External
Device | |R|D||1| CR | LF |
*1: Adaptive Cal execute button display (“0” = disabled, “1” = enabled)
[ Read Orientation Enabled setting information ]
[R[p|.[P[o].[DJOJE] CR| LF | .
External
Device |R|D||1‘ CR ‘ il ‘

i
*

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

Suruga
Opt Gauge

Suruga
Opt Gauge
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[ Read Binning enabled setting information ]

(R[o] [Pfof. [B]I[E] R | LF | .
External Suruga
Device | R | D‘ . |°‘1| CR | LF ‘ Opt Gauge
*1: Binning setting (“0” = disabled, “1” = enabled)
[ Read Display Spot Number setting information]

(R[p[.[P[o] . [D][S|N] CR | LF | .
External SUruga
Device [R]D] . [F1] crR | LF | | OptGauge

i
*

*1: Display Spot Number (0 to 100)
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5.5 Write Commands
5.5.1 Command Formats

5.5.1.1 Angle

[ Write sensor camera Exposure Time |

IR [aTo] Te[x[7] [ & [ 7]

External
Device | (wW[R] CR [ LF |
*1: Exposure time (0.027 to 2000)
[ Write sensor camera Frame Rate ]

[w[RL [ATol [F[r[AL [Fa] &R ] & | )
External i
Device | w|r| CR | LF |
*1: Frame Rate (0.1 to 100)
[ Write Rotation setting information ]

[W[R[ TA[o] TR[o[T] 2 R [ ] )
External !
Device | (w|r| crR | LF |

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

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

[ Write mirroring horizontal setting information ]

[WR]ATe] W[l [ & [ ]

External

Device | W | R |

CR\LF|

”l
*

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

Suruga
Opt Gauge
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[ Write Mirroring Vertical setting information ]

[W[RL TATol [v[VIE[ [Fa] & [ i |
External > Suruga
Device |ﬁ.-".|'| R | CR | LF | Opt Gauge
*1: Mirroring (“0” = OFF, “1” = vertical mirroring)
[ Write number of Averaging Times setting information ]

(wR[ JA[o] IW[A[V[ 2 R [ iF ]
External | suruga
Device |lW|R| CR | LF | | OptGauge
*1: Number of Averaging Times (2 to 262,144)
[ Write Averaging Processing enabled setting information ]

WIR[ ATl M[A[E[ [ &R ] ¥ ]
External ¥ Suruga
Device lw|rR| crR | tF | | OptGauge
*1: Averaging Processing (“0” = disabled, “1” = enabled)
[ Write Cross Section Point setting information ]

(w[R[ . JAo] Jc[s[P] [a R [ i |
Extgrnal > Suruga
Device ‘w| R | CR | LF ‘ Opt Gauge
*1: Cross Section Point (“0” = Origin Cursor, “1” = Beam Cursor)
[ Write OriginOffset X value setting information ]

[w[r[ TATo] To[o[x] [af cr [ iF |
External > Suruga
Device lw|r| cR | LF | | OptGauge

i
-

*1: OriginOffset X (-10 to +10)
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[ Write OriginOffset Y value setting information]

Suruga

Opt Gauge

Suruga

Opt Gauge

Suruga
Opt Gauge

[w[r[ . T~[o[ Jo[o[*] 2 e’ [ i ]
External >
Device (WIrR] R | LF |
*1: OriginOffset Y (-10 to +10)
[ Write Auto Aperture method setting information]

[W[R] T[]0 JA[A[V[ 1 &R ¥ | )
External i
Device lw[rR[ crR | LF |
*1: Beam Centroid (“0” = area, “1” = luminance)
[ Write Auto Aperture enabled setting information]

[W[RL TATol [A[Ae[ [Fa] & [ i | )
External i
Device lw|r| crR | LF |
*1: Auto Aperture (“0” = disabled, “1” = enabled)
[ Write ROI enabled setting information ]

[W[RT TATo] Tr[o]E] [1] R [ i |
External >
Device |w|rR| cr | LF |
*1: ROI (“0” = disabled, “1” = enabled)
[ Write ROI X value setting information ]

[W[RL TATo[ [RIAA [ = [ 7 ]
External "
Device (wlr] cr | LF |

-
-

*1: ROI X value (-3,000 to +3,000)

Suruga
Opt Gauge

Suruga
Opt Gauge
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[ Write ROI Y value setting information ]

Suruga
Opt Gauge

[w[R [ Ao JR[AI] Jaf ¢’ [ ¥ |
External >
Device lw|r| cR | LF |
*1: ROI Y value (-3,000 to +3,000)
[ Write ROI Width setting information ]

[W[RL TATo] TRIAW] i & [ i ]
External g
Device |w|r| crR | LF |
*1: ROI width (0 to 3,000)
[ Write ROI Height setting information ]

[W[R[-ATo TR[A[H] [a] cr [ iF |
External >
Device [W[R] cR [ LF |
*1 : ROI Height (0~3,000)
[ Write Angle Type setting information ]

[W[RL TAToL TAIN[T[ [ R 7]
External >
Device lwlr] cr | LF |
*1: Angle Type (“0” = tilt angle, “1” = beam angle)
[ Write Judgement Angle enabled setting information ]

[W[R[ AT TAD el [ R [ IF ]
External >
Device [(WR] cR | LF |

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

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

Suruga
Opt Gauge
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[ Write judgement value setting information at Judgement Angle ]

W[R[TA[ol A [V [a[ R [ 7]

Suruga

Opt Gauge

Suruga
Opt Gauge

External
Device lw[rR[ crR | LF |
*1: Judgement Angle judgement value (0 to 10)
[ Write Judgement Divergence enabled setting information ]

WIR[ TATo] o[ [e[ [ R i |
External i
Device (w]r] cr | LF |
*1: Judgement Divergence (“0” = disabled, “1” = enabled)
[ Write judgement value setting information at Judgement Divergence ]

[WR[ TATo] oD VI 1] R [ IF ]
External i
Device (w[RrR[] crR | LF |
*1: judgement value (0.0000 to 1,000.0000) at Judgement Divergence
[ Write Judgement RadiusType setting information ]

[W[R TATol Te[R[T[ [ R ¥ ]
External >
Device lwlr] cr | LF |
*1: Judgement RadiusType (“0” = D4Sigma, “1” = D86)
[ Write Judgement Ellipticity enabled setting information ]

WIR[ T[] TeD e[ [ R ] iF ]
External -
Device lw|r] crR | LF |

-
*

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

Suruga
Cpt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge
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[ Write judgement value setting information at Judgement Ellipticity ]

IR Ao Je[ V[ T * [ 7]

Y

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
OptGauge

External
Device [(WIrR] crR [ LF |
*1: Judgement Ellipticity judgement value (0.0000 to 1.0000)
[ Write Judgement Peak enabled setting information ]

WR[ TAo] [P e[ [ R 7]
External >
Device lW[R] CR | LF |
*1: Judgement Peak (“0” = disabled, “1” = enabled)
[ Write judgement value setting information at Judgement Peak]

[WR[JATo] TP IV Ta] SR [ &
External i
Device lw[r[ crR | LF |
*1: Judgement Peak judgement value (0.0 to 4,095.0)
[Write Log File output path setting Information]

(wirl. [alo] [R{F[P]. ["1] CR] LF |
External >
Device [WIrR] cR | LF |
*1 : Log File Path String
[Write Image File output enabled setting Information]

[W[RL [ATo [ Jo[e[ [ =] ¥ |
External "
Device [W[R] R [ LF |

-
-

*1 : Image File Output (“0” = disabled, “1” = enabled)

Suruga
OptGauge
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[Write RAW Data output enabled setting Information]

External
Device

WRL[ATo[ [RIA[E[ [ * [ 7

External
Device

External
Device

Suruga
OptGauge

Suruga
OptGauge

External
Device

Suruga
OptGauge

External

Suruga
Opt Gauge

) |w[RrR] crR | LF |
*1 : RAW Data Output (0" = disabled, “1” = enabled)
[Write Image File output color setting Information]
W= TA[o] [ [o[c] [ & [ ] =
) lwlr] cr | LF |
*1 : Image File Output Color (“0"= Full Color, “1"= Grayscale)
[Write Image File output format setting information]
(wir|.[ajo] JIJofF[. [F1] CR | LF | X
) (w|r] crR | LF |
*1 : Image File Output Format (“0"= png, “1"= bmp, "2"= tiff)
[ Write Beam Centroid setting information ]
(wIr]. [ajof Je[n[m]. [f1] cR] LF | ‘
) lw|r|] crR | LF |
*1: Beam Centroid (“0” = area, “1” = Intensity)
[ Write Angle Unit setting information |
(wirl [afo] [a[n[ul. [*af cR | LF ] X
lw|RrR] cr | LF |

Device

i
&

*1: Angle Unit (“0” = degree, “1” = DegMinSec, “2” = milliradian)

Suruga
Opt Gauge
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[ Write Denoising enabled setting information ]

[w[R[JATo] [o[n[e[ [a] cr [ iF |
External > Suruga
Device |w| R \ CR | LF | Opt Gauge
*1: Denaising function (“0” = disabled, “1” = enabled)
[ Write Denoising threshold value setting information ]

[W[R[ TATol To[n[T[ [ R 7]
External *|  suruga
Device lw|r| crR | LF | | OptGauge
*1: Denoising threshold value (1 to 4,095)
[ Write Angle X decimal place setting information ]

[w[R[ TA[o] Jo[A[x[ 2 & [ iF ] i
External 7| Suruga
Device \w| R | CR | LF ‘ Cpt Gauge
*1: Angle X decimal place (0 to 8)
[ Write Angle Y decimal place setting information ]

[w[R [ JAo] . Jo[A[v] [ cr [ ¥ |
External > Suruga
Device |w| R | CR ‘ LF | Opt Gauge
*1: Angle Y decimal place (0 to 8)
[ Write Angle D decimal place setting information ]

[W[RT Ta]o] [o[a[o] [a] cr [ ¥ ] )
External 7| Suruga
Device lw|r| cR | LF | | OptGauge

*1: Angle D decimal place (0 to 8)
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[ (Beam divergence) Write D4Sigma decimal place setting information ]

[W[R[ TATol [o[o[s[ . [ &R i |
External > Suruga
evice WIR| CR LF Opt Gauge
Devi (WIR[ CR [ LF |

*1: D4Sigma decimal place (0 to 8)

[ (Beam divergence) Write D4Sigma X(M) decimal place setting information ]

[w[R - ATo] Jo[o[x] [ ¢’ [ ¥ |
External > Suruga
Device |w| R | CR ‘ LF | Opt Gauge
*1: D4Sigma X(M) decimal place (0 to 8)
[ (Beam divergence) Write D4Sigma Y(m) decimal place setting information ]

(w[rR[ JaJo] To[o[v] [ & [ i ] )
External | Suruga
Device |lW|R| CR | LF | | OptGauge
*1: D4Sigma Y(m) decimal place (0 to 8)
[ (Beam divergence) Write D86 decimal place setting information ]

(WIR[ . JA[o] To[o[s[ 1] R [ I ]
External > Suruga
Device |w‘ R | CR ‘ LF | Opt Gauge
*1: D86 decimal place (0 to 8)
[ Write Ellipticity decimal place setting information ]

[w[R[ . TATo] To[e[] [af cr [ iF | )
External 7| Suruga
Device |w| R ‘ CR | LF | Opt Gauge

*1: Ellipticity decimal place (0 to 8)
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[ (Multi Spot) Write Order setting information ]

WA [0l W[s[o] [a[ R [ ¥ ]

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

External
Device (w|r] crR | LF |
*1: (Multi Spot) list sort type (“0” = Area, “1” = Angle)
[ (Multi Spot) Write Spot Count setting information ]

[w[r [ [Ao] [u[s[c] [F1] & ] i ]
External >
Device [(W[R] crR [ LF |
*1: Spot Count (1 to 100)
[ (Multi Spot) Write Minimum Spot Area setting information ]

(wlr|.[alo] [m]|s]|m].[*1] cr | LF |
External >
Device [Wlr] crR | LF |
*1: Minimum Spot Area (1 to 1023)
[ Write Adaptive Cal execute button display enabled setting information ]

[W[R[ TATol TAlc[e[ ] cr [ 7|
External >
Device [wir[ cR | LF |
*1: Adaptive Cal execution button display (“0” = disabled, “1” = enabled)
[ Write Orientation Enabled setting information ]

[W[R] TTo] [o[oe[ [ = [ ¥ |
External "
Device [WR] crR [ LF |

-
&

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

Suruga
Opt Gauge
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[ Write Binning enabled setting information ]

(wlr[ [aJof [e[1]e] [*a] cr | LF |
External Suruga
Device |w|re| CR \ LF | Opt Gauge

i
*

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

[ Write Display Spot Number setting information ]

W[R[TA[o] [o[s[n[ [ & [ |

Y

External Suruga
Device |W|R| CR | LF ‘ Opt Gauge

i
*

*1: Display Spot Number setting value (0 to 100)
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5.5.1.2 Profile

[ Write sensor camera Exposure Time |

[w[R[ TPTo] Te[x[T[ 2 r [ I ] )
External -
Device | \w| R| CR | LF ‘
*1: Exposure time (0.027 to 2000)
[ Write sensor camera Frame Rate |

(WRrR[.[Plo] JFIRIA] [1] CR | LF | -
External i
Device | (w[r] crR | LF |
*1: Frame Rate (0.1 to 100)
[ Write Rotation setting information ]

(W[ TPTo [R[o[T[ [ = [ ¥ | )
External -
Device |lw|[r] cr | LF |

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

i
*

[ Write Mirroring Horizontal setting information ]

External
Device

Suruga
Cpt Gauge

Suruga
Cpt Gauge

Suruga
Opt Gauge

3” = Rotation right 270°)

External

IR TP[o] W[ E[ [ [ 7] ‘
) (wW|[Rr] crR | LF |
*1: Mirroring (“0” = OFF, “1” = horizontal mirroring)
[ Write Mirroring Vertical setting information ]
IR TF o] [W[v]e[ T & [ F] ‘
lw]r] cr | LF |

Device

o
&

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

Suruga
Opt Gauge

Suruga
Opt Gauge
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[ Write number of Averaging Times setting information ]

[W[RLTPTo] M[A[V]. [ e* [ 1|

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Cpt Gauge

Suruga
Opt Gauge

External
Device | lw|Rr| CR | LF |
*1: Number of Averaging Times (2 to 262,144)
[ Write Averaging Processing enabled setting information ]
[W[RL TPTo] M[A[E[ [ R 7 ]
External i
Device | lw|r| CR | LF |
*1: Averaging Processing (“0” = disabled, “1” = enabled)
[ Write Cross Section Point setting information ]
[W[R[TPTol Tc[s[F[ [ R 7]
External i
Device | lw|r| CR | LF |
*1: Cross Section Point (“0” = Origin Cursor, “1” = Beam Cursor)
[ Write OriginOffset X value setting information ]
[W[RLTPTo] [o[o[<[ [ = [ ¥ |
External ]
Device | |lw|r| cr | LF |
*1 : OriginOffset X (-20 to +20)
[ Write OriginOffset Y value setting information]
wirl.[rof.[ofof¥[.[1] cR [ LF |
External .
Device lW]rR] cR | LF |

i
-,

1 : OriginOffset Y (-20 to +20)

Suruga
Opt Gauge
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[ Write Auto Aperture Method setting information]

(WIR[[PJo] JA[ATW] [a] R [ & ]
External i Suruga
Device | (W[R[ CR | LF | | OptGauge
*1: Auto Aperture Method (“0” = area, “1” = luminance)
[ Write Auto Aperture enabled setting information]

[W[RLTPTo] TA[A[E[ [ &R 7]
External ! Suruga
Device [W[R] cR | LF | | OptGauge
*1: Auto Aperture (“0” = disabled, “1” = enabled)
[ Write ROI enabled setting information ]

(W[ TPTol JrIo[e] [ R ] ¥ |
External ! Suruga
Device [W[R] CR | LF | | OptGauge
*1: ROI (“0” = disabled, “1” = enabled)
[ Write ROI X value setting information ]

[W[RL TPTo] TRIAIX] [ SR &7 ]
External "l Suruga
Device |w| R | CR ‘ LF | Opt Gauge
*1: ROI X value (-3,000 to +3,000)
[ Write ROI'Y value setting information ]

[W[R[ TPTol [R[A[V] T[] cR [ IF ]
External “|  Suruga
Device (W[R[ CR | LF | | OptGauge

*1 : ROI'Y value (-3,000 to +3,000)

143



[ Write ROI Width setting information ]

Suruga

Opt Gauge

Suruga

Opt Gauge

Suruga

Opt Gauge

Suruga

Opt Gauge

[W[RL TPTol [R[AW] [ R [ ¥ |
External ]
Device | lw|RrR| cr | LF
*1: ROI Width (0 to 3,000)
[ Write ROI Height setting information ]
[w[r ] [p[o] [r[A[A] 1] cr | iF |
External i
Device lW]R] cr | IF
*1 ¢ ROI Height (0 to 3,000)
< Judgement Centroid enabled setting information ]
WIr[.[P[o] Jc[J e[ [9] R [ F ]
External ]
Device ~ |w| R ‘ CR LF
*1 : Judgement Centroid (“0” = disabled, “1” = enabled)
< judgement value information at Judgement Centroid >
[WIR[ TP[o[ JcD V[ [ R [ iF]
External !
Device (\w|R| cr | LF
*1 : judgement value (0 to 20) at Judgement Centroid
< Judgement Diameter enabled setting information >
[W[R[ TPTol 7 o[ e[ Ta] cr [ IF ]
External !
Device \w| R | CR LF

i
&

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

Suruga
Opt Gauge
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[Write judgement value setting information at Judgement Diameter ]

[WRTPTo] [o[i V][] & [ 7]

Suruga
Opt Gauge

Suruga

Opt Gauge

Suruga

Opt Gauge

Suruga
Opt Gauge

External
Device ~ \w| R | CR LF
*1 : Judgement Diameter judgement value (0 to 20)
[Write Judgement Diameter Type setting information ]
[W[R[ [P0l JoD [T [ R iF]
External i
Device | \w| R | CR LF
*1 : Judgement Diameter Type (“0”= D4Sigma. “1”= D86)
[Write Judgement Ellipticity enable setting information ]
WIR[ P[0l TeD el [a R [ i ]
External
Device | |w| R | CR LF
*1 : Judgement Ellipticity (“0” = disabled, “1” = enabled)
[Write judgement value setting information at Judgement Ellipticity ]
[w[r[ [P0l [E[I[V] [ & [ i ] h
External .
Device | |w| R | CR LF
*1 : judgement value (0.0000 to 1.0000) at Judgement Ellipticity
[Write Judgement Peak enable setting information ]
wie [p[o [p[y]e] [1 cr | 17 |
External
Device ‘W| R | CR LF

*

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

Suruga
Opt Gauge
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[ Write judgement value setting information at Judgement Peak ]

WR[.[P[o[ [PV 4] R [ iF ] h
External ! Suruga
Device | [W[R] CR | LF | | OptGauge
*1 : Judgement Peak judgement value (0.0 to 4,095.0)
[Write Log File output path setting Information]

(wr[.[plo] [R[F[P[.[*] CR | LF |
External > Suruga
Device [W[R] CR | LF | | OptGauge
*1 @ Log File Path String
[Write Image File output enabled setting Information]

w]r[ [P[o[ T o] e[ [ R [ ]
External > Suruga
Device |W‘ R | CR | LF | COptGauge
*1 : Image File Output (“0” = disabled, “1” = enabled)
[Write RAW Data output enabled setting Information]

[w[R [ [PTo] JR[A[E [ R [ & | -
External | Suruea
Device (W[R] CR | LF | | OptGauge
*1 : RAW Data Output (“0” = disabled, “1” = enabled)
[Write Image File output color setting Information]

wlr[ [PTo[ T o] [ R ¥ ] ‘
External " Suruga
Device |W‘ R | CR | LF | OptGauge

*1 : Image File Output Color (“0”= Full Color. “1”= Grayscale)
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[Write Image File output format setting information]

[WIRL [P[o[ [ JolF[. [ cR] iF]
External ! Suruga
Device (W[R] CR | LF | | OptGauge
*1 : Image File Output Format (“0"= png. “1”=bmp., "2"= {iff)
[ Write Beam Centroid setting information ]
(WR] TPTo] [NV 1] &R ] 7 |
External i Suruga
Device | [W[R] CR [ LF | | OptGauge
*1 : Beam Centroid (“0"= Area. “1”= Intensity)
[ Write Length Unit setting information ]
[W[RL TPTo] [ L[N0 Ta] R [ IF ]
External i Suruge
Device _ ‘W| R| CR | LF ‘ Opt Gauge
*1 : Length Unit(“0”= Millimeter, “1”= Micrometer)
[ Write Denoising enabled setting information ]
[W[R[TPTo] Jo[N[e] 1] R ] ¥
External ] Suruea
Device |"."'J‘ R ‘ CR | LF | Opt Gauge
*1 : Denoising function (“0” = disabled, “1” = enabled)
[ Write Denoising Threshold setting information ]
[W[R[ TPTol To[N[T[ [ R 7]
External i Suruga
Device lw|r| CR | LF | Opt Gauge

*1 : Denoising Threshold (1 to 4,095)
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[ Write Centroid X decimal place setting information ]

=] T Lol [o]elx ][] & [ ¥ |

Suruga
Opt Gauge

Suruga
Opt Gauge

Suruga
Opt Gauge

External
Device ) |w\ R ‘ CR LF
*1 : Centroid X decimal place (0 to 8)
[ Write Centroid Y decimal place setting information ]
(W[R[ TPTol Io[c[¥] [a] R [ ]
External !
Device j |w| R ‘ CR LF
*1 : Centroid Y decimal place (0 to 8)
[ Write Centroid D decimal place setting information ]
(w[r].|Plof.[ofc[o]. [1] CR[ LF |
External .
Device |w| R | CR LF
*1 : Centroid D decimal place (0 to 8)
[ Write (Beam Diameter) D4Sigma decimal place setting information ]
[w[r[.TPTo] Jo[o]s[ [af cr [ i |
External i
Device lW|rR] cr | LF
*1 : D4Sigma /NI LA T HTE (0 to 8)
[ Write (Beam Diameter) D4Sigma X(M) decimal place setting information ]
(wir].|rJof [o[p[x] [*1] cR [ LF |
External !
Device |w| R | CR LF

i
-

*1 : D4Sigma X(M) decimal place (0 to 8)

Suruga
Opt Gauge

Suruga
Opt Gauge

148



[ Write (Beam Diameter) D4Sigma Y(m) decimal place setting information ]

(W[R[_TPTol Io[o[¥] [a] cr [ I
External Suruga
Device |w| F«!‘ CR | LF | Opt Gauge
*1 : D4Sigma Y(m) decimal place (0 to 8)
[ Write (Beam Diameter) D86 decimal place setting information ]

[w[r[.TPTo] Jo[os] [af cr [ i | )
External . Suruga
Device |W| R | CR ‘ LF | Opt Gauge
*1 : D86 decimal place (0 to 8)
[ Write Ellipticity decimal place setting information ]

[w[RTPTol Jo[E[i] [ R ] ¥ ‘
External i Suruga
Device | [W[R] CR | LF | | OptGauge
*1 : Ellipticity decimal place (0 to 8)
[ Write (Multi Spot)Order decimal place setting information ]

[WR[-TPTo] Jw[s[o] T R [ i | )
External | Suruge
Device |Ww[R| crR | LF | | OptGauge
*1 : (Multi Spot) List sort type (“0"= Area. “1”"= Centroid)
[ Write (Multi Spot)Spot Count decimal place setting information ]

[w[R[.[P[o] [w[s[c] [ e’ [ iF | X
External ] Suruga
Device | [W[R] CR | LF | | OptGauge

*1 : Spot Count (1 to 100)
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[ (Multi Spot) Write Minimum Spot Area setting information ]

(wir[.[P]o].[m[s[m].[*1] crR | LF |
External ! Suruga
Device \w| R | CR LF Opt Gauge
*1: Minimum Spot Area (1 to 1023)
[ Write Adaptive Cal execution button display enabled setting information ]
[w[r[ . TPTo] [a[c[e] . [2 R [ i ] )
External ! Suruga
Device \w|RrR| crR | LF Opt Gauge
*1: Adaptive Cal execution button display (“0” = disabled, “1” = enabled)
[ Write Orientation Enabled setting information ]
[w[r[ . T?]o] To[e[e[ [ & [ iF ] ‘
External . Suruga
Device (W|R] CR | LF Opt Gauge
*1: Orientation Enabled (“0” = disabled, “1” = enabled)
[ Write Binning enabled setting information ]
[w[R[.[PTo] Te[ 1 [e[ [af cR [ iF | )
External 7| Suruga
Device |w|[RrR| cr | LF Opt Gauge
*1: Binning setting (“0” = disabled, “1” = enabled)
[ Write Display Spot Number setting information ]
(WR[ . T7o] To[s[N[. 1] &R [ I ] X
External | Suruga
Device |ﬁ.-".-'| R | CR LF Opt Gauge

*1: Display Spot Number setting value (0 to 100)
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5.6 Execution Commands

5.6.1 Command Formats
[ Save Option ]

[Elx] . [s|v]cR] \F ]

Y

Suruga
Opt Gauge

Suruga
OptGauge

Suruga
OptGauge

External
Device | [E[x] crR | LF |
[Angle Main Spot Number Switching]

[E[X[JA[R]_[W[S[N] [ & [ F ] h
External "
Device |e]x] crR | LF |
*1 : Main Spot Number(1~100)
[Profile Main Spot Number Switching]

] [PIR[_W[s[N] [ R [ i )
External "
Device |E|>(|CF€| LF ‘
*1 : Main Spot Number(1~100)
< Measurement Result Log Output >

[E[x[.[R[of c’ [ LF |
External >
Device |E[x] cr | LF |

Suruga
OptGauge
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5.7 Communication Eror
When a command cannot be normally received or executed, the Products will return error information in

the following format.

o] o] o] o]

CR|LF|

Y

Suruga

External
CR | LF | Opt Gauge

Device |E|F€| ,

i
-

Fo

“1

The error codes below appear in 1.

"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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6. System Log

6.1 System Log List

System Log

Details

Angle view initialize succeeded

Angle view initialization was successful.

Measurements start normally.

Profile view initialize succeeded

Profile view initialization was successful. Measurements

start normally.

Angle view initialize failed. Please check

the connection with SurugaOptGauge

Angle view initialization failed.

Check the sensor head and computer connection.

Profile view initialize failed. Please check

the connection with SurugaOptGauge

Profile view initialization failed.

Check the sensor head and computer connection.

Angle result output succeeded

Angle measurement results output with [Output Once]

button was successful.

Profile result output succeeded

Profile measurement results output with [Output Once]

button was successful.

Angle result output failed

Angle measurement results output with [Output Once]

button was failed.

Profile result output failed

Profile measurement results output with [Output Once]

button was failed.

Adaptive Cal succeeded

Adaptive calibration with [Adaptive Cal] button was

successful.

Adaptive Cal failed

Adaptive calibration with [Adaptive Cal] button was failed.

It is necessary to block the light

Adaptive Cal failure: Block the light.
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6.2 Error Messages and Countermeasures

Error Message

Cause

Countermeasure

Angle view initializing failed.
Please check the connection
with SurugaOptGauge.

Profile view initializing failed.
Please check the connection
with SurugaOptGauge.

Sensor head and computer

are not connected.

Check that sensor head and computer

are connected and restart OptGauge.

If this error is repeatedly generated,
the sensor head interior camera may

not be working properly.

Contact the Suruga Seiki Optical
Device Business Division Sales
Section.

Angle result output failed.

Profile result output failed.

Measurement results output
file (.csv) is open.

Output destination file path or
file cannot be found.

If the measurement results output file
(.csv) is open, close it and output
measurement results.

Check that the output destination file
path or file exists.

Adaptive calibration 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 sensor head.

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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7. Specifications for H650 Series Sensor Head and Accessories

7.1 Sensor Head Specifications

Item Specifications
Model No. H650VL-13506R2-30-200A | H650NL-13506R2-30-200A
Wavelength VIS: 400 to 700 nm NIR: 700 to 1000 nm
Measurable
External Light Mix. Diameter | 6 mm
Source
Light Intensity | 0.05 to 1.0 mW
Wavelength 660 nm
Diameter O3 mm
Internal Light Ermiss:
Source mission 1 mW orless (Class2)
Intensity
Emission 16 mm X 25 mm (Distance from the reference plane)
Position (See "H650 Series External Dimensions”)
Range"! +/-1.5° (circular range)
Angle . - o
Measurement Linearity +/-0.45% of F.S. (F.S.=3.0° )
Repeatability™ | 1s(60)
) Range 20 mrad or less
Divergence
Linearity 5% of F.S. (F.S.=20 mrad)
Viewing Range | ®6 mm
Location -
Measurement Repeatability lum (60)
Linearity +/-0.5% of F.S. (F.S.=3 mm)
Beam Diameter A.ctlial Spot 0.06 mm tod 6mm
Measurement Size™
Working Distance 200 mm +/- 4 mm
Frame Rate 8~10Hz (@ recommended PC spec.)
Operating 0 to +40°C. 35 to 85% RH
Condition™
Environment Storln.g. -10 to +60 °C
.. Condition
Conditions —
Vibration
Resistance Frequency range: 10 Hz to 500 Hz
Max. acceleration: 2 G in X,Y,Z 3 directions @10 sweeps
Weight 1.0 kg

*1 When measuring with @3 mm external laser beam

*2 When measuring with wavelength at 660 +/- 10 nm

*3 When measuring with an averaging number of 256 times
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*4 With Auto Aperture, we recommend that measuring SPOT diameter at 1/2 or less of the field of view
*5 Factory Inspection Environment: 22 to 24° C, 35 to 85% RH

7.2 AC/DC Converter Electrical Specifications

AC / DC Converter Specifications Overview

Rated Input (AC) AC100~240V

Rated Output (DC) 12V/3.0A

Acquired Industrial Standards | PSE, BSMI, cUL, FCC, KC, CE, GS, RCM, CCC

short-circuit protection, overcurrent protection,

Protective Functions )
overvoltage protection

RoHS RoHS10

AC Side Plug Shape Type-A

Product Dimensions (mm) 99mm x 50mm x 33mm
DC Cable Length 1.5m +/-30 mm

DC Plug Polarity Center Positive

7.3 Sensor Head and Cable Electrical Specifications

Sensor Head and Cable Specifications Overview

Rated Input (power consumption) DC12V /3 A (5 W or below)
USB cable compliant with USB3.0 (5Gbps)
Cable Type
standard
Connector USB3.0 Type A
Cable Length 3.0m
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8. Failures? Frequently Asked Questions

Symptoms and Countermeasures

Below is information useful for troubleshooting.

Check whether the issue at hand is listed below.

Symptom Cause Countermeasure
Internal light AC adapter or power cable ) )
) ] 12VDC is not supplied.
source power is is not correctly connected.
not turn on. 12VDC is not supplied. Correctly connect the 12VDC power source.

USB cable is not correctly

Connect the USB cable to the USB3.0 port.

Application does connected.
not start up. Device authentication file is not | Read the device authentication file (.suruga)
being read. corresponding to the purchased sensor head.

Application stops .
) USB cable disconnected.
during startup.

Close the application, connect the USB cable

correctly, and restart the application.

Exposure Time is too short.

Adjust exposure time to the optimal speed.

Beam is not

Adjust the measurement target tilt so that the

connected

displayed on _ _ o

Large tilt on the target. reflectance light enters within +/- 1.5°  of the
screen.

visual angle.
Measurement o ) )
o o ) ) Enable denoising setting threshold and adjust
target centroid is Noise is causing serious effects
threshold value.

unstable.

RS232C cable is not correctly
RS232C Correctly connect RS232C cable.

communication is —
. Computer communication
not working. o
conditions are not set correctly.

Set the computer communication settings

correctly.

Ethernet cable is not correctly
TCP/IP
connected.

Correctly connect Ethernet cable.

communication is —
. Computer communication
not working.
conditions are not set correctly.

Set the computer communication settings

correctly.
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9. Warranty - After-Sales Service

9.1 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.

9.2 After-Sales Service

Before requesting repair, please check "8. Please check the items in "8. 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, a repair is done for free. For any damages out of warranty period mentioned above, a fee is required

for such repair.

<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 URL<https://eng.surugaseki.com/>

159



	Preface
	1. For your Safety – Precautions of Use
	1.1 Warning labels addressed in this Manual
	1.2 Handling this Product
	1.3 Precautions
	1.3.1 Ambient Temperature and Illuminance
	1.3.2 Power Supply
	1.3.3 Disassembly/Modification
	1.3.4 Effects of Dust and Dirt
	1.3.5 Influence of Vibration
	1.3.6 Disturbance by the air fluctuation
	1.3.7 Waterproof and Explosionproof
	1.3.8 Actions in case of abnormality
	1.3.9 Repair
	1.3.10  Disposal of this Product
	1.3.11 Residual Risks
	1.3.12 CE Marking

	1.4 Use of Laser Products for Your Safety
	1.4.1 Corresponding laser classes for Autocollimator H650 series
	1.4.2 Laser Class Identification Labels on the Products
	The Laser Label Attaching Positions Common to All Models



	2. Preparing
	2.1 Functions and Features
	2.2 Checking the Package
	2.3 H650 Series Specifications
	2.4 The Products Dimensions
	2.5 Names and Functions: Parts of the Products
	2.6 System Configuration Example
	2.7 Components Required for the Configuration
	2.8 The Products Installation (example)
	2.9 How to Connect the Power Supply for the Internal Light Source
	2.10 Connecting to PC
	2.11 Software‐Suruga OptGauge Installation
	2.11.1 Software License Agreement
	2.11.2 Recommended Installing PC Environment
	2.11.3 Installing the Software
	2.11.3.1 Installing the USB Driver
	2.11.3.2 By Download
	2.11.3.3 Installing the Software
	2.11.3.4 Copy of Device Authentication File
	2.11.3.5 OptGauge Startup / Shutdown


	2.12 Power UP

	3. Settings
	3.1 This section describes how to set the sensor head using the software - Suruga OptGauge - for the Products. Precautions for Handling the Sensor Head and Setting (installation) Method
	3.1.1 The Reflection Angle Measurement
	3.1.2 Measuring an External Incident Light Beam

	3.2 The Software – Items and Functions on the Main Screen of the Software
	3.2.1 OptGauge Main Display Details
	3.2.1.1 Angle View
	3.2.1.2  Profile View


	3.3 Function Details (and Parameters Detail Setting Details)
	3.3.1 Angle View
	3.3.1.1 Tilt Angle/Beam Angle
	3.3.1.2 Divergence
	3.3.1.3 Beam Centroid
	3.3.1.4 Beam Ellipticity
	3.3.1.5 Judgement
	3.3.1.6 Adaptive Cal
	3.3.1.7 Aperture
	3.3.1.8 Origin Offset
	3.3.1.9 Zoom In
	3.3.1.10 Multi Spot

	3.3.2 Profile View
	3.3.2.1 Beam Centroid
	3.3.2.2 Beam Diameter
	3.3.2.3 Beam Ellipticity
	3.3.2.4 Judgement
	3.3.2.5 Adaptive Cal
	3.3.2.6 Aperture
	3.3.2.7 Origin Offset
	3.3.2.8 Zoom View
	3.3.2.9 Multi Spot


	3.4 Names and Functions in the Option screen
	3.4.1 Measurement Option Settings Details
	3.4.1.1 Angle
	3.4.1.2 Profile


	3.5 Option List
	3.5.1 Switching Option Lists
	3.5.2 Registering Option Lists
	3.5.3 Deleting Option Lists


	4. Measuring
	4.1. Overview of Measurement Methods
	4.1.1 Angle
	4.1.1.1 Angle Measurement using the Reflection Angle Measurement
	4.1.1.2 Angle Measurement Using the External light angle Measurement
	4.1.1.3 Beam Divergence Measurement
	4.1.1.4 Multi Spot Measurement

	4.1.2 Profile
	4.1.2.1 Beam Diameter Measurement



	5. Cntrolling from External Devices
	5.1 RS232C
	5.1.1 Communication Specifications
	5.1.2 The Connections Illustrated
	5.1.3 Command communication setting method

	5.2 TCP/IP
	5.2.1 Communication Specifications
	5.2.2 Connections Illustrated
	5.2.3 Command Communication Setting Method
	Using external devices for communication
	Using the Same Computer for Communication


	5.3 Command List
	5.3.1 Read Commands List
	5.3.1.1 Common Commands
	5.3.1.2 Angle
	5.3.1.3 Profile

	5.3.2 List of Write Commands
	5.3.2.1 Angle
	5.3.2.2 Profile

	5.3.3 List of Execute Commands

	5.4 Read Commands
	5.4.1 Command Formats
	5.4.1.1 Common Formats
	5.4.1.2  Angle
	5.4.1.3 Profile


	5.5 Write Commands
	5.5.1 Command Formats
	5.5.1.1 Angle
	5.5.1.2 Profile


	5.6 Execution Commands
	5.6.1 Command Formats

	5.7 Communication Eror

	6. System Log
	6.1 System Log List
	6.2 Error Messages and Countermeasures

	7. Specifications for H650 Series Sensor Head and Accessories
	7.1 Sensor Head Specifications
	7.2 AC/DC Converter Electrical Specifications
	7.3 Sensor Head and Cable Electrical Specifications

	8. Failures? Frequently Asked Questions
	Symptoms and Countermeasures

	9. Warranty - After-Sales Service
	9.1 Warranty Terms, Conditions and Coverage
	9.2 After-Sales Service


