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Thank you very much for purchasing this product. Read

this manual carefully before using the product.

After done reading this manual, store in a safe place for easy
reference.




Safety Cautions

Introduction

This documentisa i Us eMabnsu af Madel H410 laser autocollimator (hereinafter, referredtoasiit hi s

product o) .
Inthis i Us eMabnsu @nfortnation and basic operation methods on this product are described. Read
this document carefully to use this product effectively and safety, and sufficiently understand its contents.

Version
Date December 2025
Manual version 011E
Firmware version Ver.0.1.2.2

Symbols and Meaning
In this document, items to be followed to avoid injuries of the operators who use this product and other
people, and damage to physical properties are indicated with the following symbols.

A\ Danger

If not followed, it indicates that fi lighighly possible to cause death or seriousi nj ur i es 0.

A\ Warning

If not followed, it indicates that i lis possible to cause death or seriousi nj ur i es 0.

A\ Caution

If not followed, it indicates that fi ligpossible to cause light injuries or only physical property
damageso.

It describes items to pay attention when operating and handling this product.

Info
It describes reference items useful when operating and handling this product.



Safety Cautions

Handling of this Product

= Before starting or operating this product, please check the functions and performance of this product
are operating correctly.

= |f this product is not working properly, take sufficient safety measures to prevent various damages, and
contact our sales office.

= When this product is used out of standards indicated in the specifications or in a modified state, be
cautious that we cannot cover the functions and performance under the warranty.

= When this product is used by combining with other devices, please consider carefully, because its
functions and performance may not be satisfied due to the use condition and environment.

= Do not use this product to protect human bodies and a part of human bodies.

= This product is not designed to be used in areas where explosion proof is necessary. Do not use this
product in areas where explosion proof is necessary.

= Including external devices, do not apply rapid temperature changes to each device. Condensation may
cause the device to fail.

= |PU (Image Processing Unit) to connect to this product should be placed vertically. Do not place is
horizontally.

= Do not wipe this product with wet cloth, benzine, and thinner. It may cause discoloration and
deformation of this product. When heavy soll is present, soak a cloth to a diluted neutral detergent,
wipe it by squeezing off the detergent well, and wipe it dry with a soft cloth.

Caution on Installation Environment
/\ Caution

Do not install this product in the following places in order to use this product normally or
safely.

- Highly humid place, dusty place, and place with bad ventilation.

- Places where temperature gets high such as by direct sunlight.

- Near flammable locations.

- Places where there are corrosive gases and flammable gases.

- Places where vibration and shock are directly applied.

- Places where splash from water, oil, and drugs gets on this product.

- Places where static electricity is likely to be generated.

- Tilted and unstable places.

V Measures Against Electrical Noise
/\ Caution

When installing this product near electrical noise sources such as a power source and high-
voltage lines, the electrical noise may cause malfunction and damage. Take measures such as
use of electrical noise filters and a separate piping of various cords.

To prevent equipment malfunction, connect the ground wire to the frame ground FGND
terminal.



Safety Cautions

V Ambient Temperature
/\ Caution

Changes of ambient temperature may cause measurement errors. Keep it constant. The
use environment temperature of this product is 0 to 40°C, and the performance guarantee
temperature is 23°C + 5°C.

V Ambient Lighting
/\ Caution

Do not use this product near a lighting facility where ON/OFF in a high frequency is repeated.
When it cannot be avoided, install a shielding plate to minimize its effect.

Caution When Using

/A Warning

= Use with a correct power source voltage. It may cause fire, electric shock, and damage.
= Do not disassemble/modify the unit. It may cause fire and electric shock.

/\ Caution

= Be sure to turn off the power of the product and the devices connected to the product when connecting or
disconnecting the cord. It may cause damage.

= Do not turn the power source OFF while setting the items. A part or all of setting data may be lost.

= Do not block the ventilation hole of the main body. Inside temperature increases and it may result in
damage.

V Dirt and Dust
/\ Caution

In the following cases, measurement errors may be generated due to the effect of dirt, dust, or
water and oil.
- Adhesion of the dust to the cover glass: Blow a clean air to remove the dirt on the cover glass. If
it is extremely dirty, wipe off with a soft cloth soaked in alcohol.
- Adhesion to a measurement target surface: Blow with a clean air, and wipe off the dirt.

- Penetration from floating to the optical axis region and by splash: Take measures by installing a
protection cover and air purge.

V Measured Target

When the shape of measured target and surface state are different, measurement errors may be gener-
ated. In the case, use a known target object, and correct with the angle correction function.



Safety Cautions

V Vibration
If a measurement target object is vibrating, the measured values may vary. In the case, a more precise
measurement is possible by increasing the number of measurement values to calculate an average.

V Heat shimmering

A slow heat shimmering may cause measured values to vary.
In such a case, the following measure is effective.

- Cover the measurement part with a wind cover.

Measures for Errors

A\ Warning

In the next case, promptly turn the power source OFF. If this product is kept using in an
abnormal state, it may cause damage.
Please contact our sales agency for repair.

- When water and foreign objects enter inside.
- This product is dropped and the case is damaged.
- Smoke comes from the controller and it smells strange.

CE Marking

This product complies with CE marking for the following 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: EN IEC 61000-6-1:2019
* All cable lengths for input and output containing the power source cable to connect IPU are less than 30 m.



Safety Cautions

Safe Use of Laser Product

This product is laser class 1 product.

Use this product paying attention to the following items.
= Do not look laser light directly for a long time.
= Do not disassemble this product.

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

~

V Warning Label

Display contents of thisp r o d warhirg $abels and their pasting positions are shown next.

= Display contents of laser label.

s ™
2S5 L—YE 5
Class 1 Laser Product
( IEC60825-1: 2014 )
* Output : 0.39mW

* Wavelength : 655nm
* Duration : CW
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:= Laser label location.
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O Introduction

What are Laser Autocollimators?

Laser autocollimators are measuring instruments which use laser light for non-contact measurement in
real time of minuscule angles on the target object or minuscule angle relations on multiple target objects.
Below are examples of the use of laser autocollimators.

~

A Measuring Angles

Laser autocollimators measure minuscule angles of the target object or ofthec u s t o taserlighs
An internal light source is used when measuring the target object; the angle of its reflected light is
measured.

With an external light source, the laser or LED luminous flux is directly measured to calculate the angle.

AFor internal light source AFor external light source

Laser/LED ‘

With an internal light source, the angle of 2 ds measured and the value of d shown through calculation.
With an external light source, the value of d is shown as is.

With an external light source, when different fromthe lasera ut o ¢ o | Ispecifiad waveléngth, errors
are generated due to chromatic aberration, rendering precision impossible to guarantee.

PN

Be careful with the equipmentds external and inter|

12



O Introduction

A Comparing 2 or more Target Objects

By using a dedicated adapter, the difference in minuscule angles on two or more target objects or their
parallelism can be easily measured.

Example 1: Height difference

The laser autocollimator can measure thetargeto b j ect 6 s
angles regardless of differences in working distance.

By using a beam split adapter, the minuscule angles

(parallelism) of parts with different heights can be

measured.

Usable for machining accuracy judgments of precision

press parts, etc.

Example 2: Multi-beam split

Angles can be measured simultaneously on two or
three different target objects. Usable for adjustment of
assembly and light paths on precision motors.

T Example 3: Parallelism adjustment

The parallelism of two facing target objects can be
measured.

Usable for adjustment in parallelism measurement, such
as adjustment of precision presses or devices on an
optical surface plate.

13



O Introduction

~

A Measuring in R, G, B, and Infrared Wavelengths

Wave length
R: 655 nm
G: 520 nm
B: 450 nm
Infrared: 852 nm

The laser autocollimator offers four internal light source types.

Select the wavelength in accordance with the reflectance wavelength properties of the target object or
the wavelength used by the optical device at hand.

Use with an external light source is also possible, but when the internal and external light sources use
different wavelengths, errors are generated due to chromatic aberration, rendering precision impossible
to guarantee.

A Single Spot and Multi-spot Measurement

Two types of image processing units are available: single spot measurement, which measures the angles
of one luminous point at once, and multi-spot measurement, which measures up to five luminous points
at once.

Image processing unit Function
HPU-500 Measurement of one luminous point from up to five luminous points
HPU-1000 Simultaneous measurement of up to five luminous points as well as measurement of the relative
angles between them

A H410 Series Models

Characteristics:(1) Select from four wavelength types
(2) Select from single spot and multi-spot measurement
(3) Sensor head compatibility
With calibration data inside the sensor head, connection of multiple sensor heads to one
image processing unit is possible without adjustment

Wavelength Sensor head Image processing unit
655 nm H410-175R HPU-500
520 nm H410-175G1, HPU-1000
H410-175G1-30B
450 nm H410-175B1
852 nm H410-175S1

Select a model in accordance with the wavelength and type of measurement (single spot/multi-spot)
used.

Note that HPU-500 is sold as a set with the sensor head.

B : Production ended at the end of October 2025.

14



1. Preparations
-

Preparations such as system configurations and function
overview of this product that are necessary before using this
product are explained.

15



1 Preparations

System Configurations

This product can be used for measurement alone or in combination with commercially available
equipment.

IPU

(Image Processing Unit)

Sensor Head
Ethernet cable

—
T 0
@
| —
! = |
g@ RS232C ]
PC Cross cable
Control and measurement values Sensor head Q
can be loaded from PC with Touch panel connection cable
RS232C communication and Connection cable
Ethernet communication. | )
Monitor I/O cable
Cable
N = ]
o gy
H [
: Monitor power source
! ] Connection cable
| PLC
—
| (Programmable Logic Controller)
Touch panel monitor Measurement control and measurement
Measurement display and input DC 24 V power source values can be loaded.

operation can be performed. ) . .
A frame ground to reduce electrical noise and to prevent malfunction.

16



1 Preparations

Each Partds Name and Funct.i

Each p a r rfaesand function are described.
A IPU

n State display lamp

Turns on in green when the power is ON. )
Turns on in red when there are problems like errors.

o Ethernet connector

Connects to external devices like PC.
% Head connector ‘2
Connects with the sensor head. 3 \
~ USB connector
Connects the touch panel connection cable (USB cable). J ﬂ .
v Monitor connector @ ‘ ; ©
Connects the monitor cable (VGA cable D-sub 15-pin). (5)
P Monitor power source connector L
Connects the monitor power source cable. ©

t RS232C connector

Connects to external devices like PC.

u 12-core connector

Connects to a device that operates input/output signals such as PLC.

5 DC 24 V power source connector

Connects to the DC 24 V power source.

17



1 Preparations

V Sensor Head

IPU connection connector
Connects to IPU.

State display lamp

Turns on in green when the power is ON.
Turns on in red when there are problems
like errors.

Laser emission port
Emits laser.

/A Warning

Do not point the laser emission port to
eyes.

18



1 Preparations

IPU Installation

IPU should be installed in the following environment.

INOTE_

Do not place it horizontally.

A
30 mm
or more

7_/
10 mm 10 mm
Cable
Clearance
80 mm
]
’ or more R 0
S S S S S S

Connecting Each Part

~

V Connecting the sensor head

Connect by using the sensor head connection cable.

19



1 Preparations

V Mount the sensor head to the stand (HA14)

When using the stand (HA14), install by following the next steps.

1 Assemble the stand.
Mount the rod on the base of the stand.

\

= =

/

Mount the tilt stage to the stand.
Fix the tilt stage with the bolts (M3x12, 4pcs) attached to the stand.

—

= 0
o~ R | amg

o0
o

N

20



1 Preparations

3 Mount the sensor head to the tilt stage.
Fix the sensor head with the bolts (M3x8, 3pcs) attached to the tilt stage.

=

9 Pl

©

S .

J J

~

V Connecting Touch Panel Monitor

Connect the monitor cable, touch panel connection cable, and power source connection cable to the
connector respectively.

=
oo‘@

E 2@@@2} |000000000000| @( ooooo)
<

oo

A _4
2R A )\

21



1 Preparations

V Connectingto External Devices

= Connectingto PC

Connect by using the RS232C cable or the Ethernet cable.

For details, see ib Control from External Devicesa

= Connectingto PLC

Connect to the 12-core connector by using the 1/0 cable.

For details, see it Using Input/Output Terminala

Applying Power Source

Connect to the power source by using customer-provided DC 24V power supply or the AC adapter as

below. See 7 Specification

To prevent equipment malfunction, connect the ground wire to the frame ground FGND terminal.

0\

(50

82

©

O

O

[e]

O

[}

O

[e]

O

O

[e]

ol =

mu" [—

ISE) ] 0

G [ L

O} =

Ll woay

ov

FGND

oldloo

O

+24Y
ov
FGND

A 4

To the outlet

@mﬁ@

Connect the ground wire to the frame ground (FGND) terminal.

Ground wire

Applicable wire size: AWG16(1.5mm2)
Stripping length: 7mm

22



1 Preparations

Function Overview

This product is an autocollimator that measure tilting of the target object from the laser light entered to

the CMOS (Complementary Metal Oxide Semiconductor) sensor.
It mainly has the following features.

Q

Able to measure five spots at maximum simultaneously.
External laser can be used for tilting measurement.

Q

i

setting.
Autocollimator can be controlled from external device such as PC.

i

V List of Functions

Operation can be performed with the touch panel monitor. External device is not necessary for various

Function

HPU-500/1000

Angle measurement Single spot  *1

3

Multi-spot *2

Xlr *3

Angle analysis luminous area centroid

3

Luminance centroid

Luminance peak

w

Convenient function Luminance value display

w

Zoom function

Image rotation (XY axis switching)

Image inversion

Pass/fail judgment Circle

Judgment range Square (Rad/Tan)

Pass/fail judgment Offset judgment

Judgment condition Multi-spot Specified spot

[el N el Nl N el Nl el N o]

Multi-spot All spots

U

DIGITAL I/O No. of output/input points

Output 4/ Input 8

Output 1 Common for output signal

U

Output 2 Judgment result strobe

Output 3 Judgment result

Output 4 Trigger busy

Input 1 Common for input signal

Input 2 Result hold

Input 3 Zero set

Input 4 Measurement start trigger (24V)

Input 5 Laser ON (+)

Input 6 Laser ON (-)

Input 7 Measurement start trigger (+)

Input 8 Measurement start trigger (-)

Co Oy |G [y | | [y | | [ Sy | &

Ethernet Interface

—
(@)
o

Command control

U

Data output

CSV format

23



1 Preparations

Function HPU-500/1000
Serial communication Interface RS-232C

Command control 3

Data output CSV format

*1: Measure the angle of one specified light spot out of a maximum of 5 light spots.
*2: Measure the angles of all 5 light spots and the relative angles between light spots
*3: HPU-500 is an image processor for single spot measurement only. Sold as a set with the sensor head.

24



1 Preparations

Flow of Measurement

Measurement Procedure

Start-up

Initial start After initial start
N N
Automatically load the setting file Automatically load the setting file
at factory shipping at previous measurement

Display of measurement screen

Not change the setting Change the setting

N 4 9
Display of setting screen
N

Change the measurement
condition and setting

Measure as is

Set the measurement center
position as necessary
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2. Setting

Various settings can be performed and measurement conditions

can be changed on the screen by using the touch panel monitor of this
product.

In this section, the setting method utilizing the GUI is explained.
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2 Setting

Setting Method

This section describes the basic steps to change the settings and measure after the power is turned on
and the outline of the setting items.

V Basic Flow of Setting

1 Touch % (Settings) in the measurement screen.

The [Settings] screenis displayed. (A Y [ S e t SdrernDetdils 0 )
*Note 1: The change commands are executable only when the Settings screen is up.
*Note 2: The Settings screen sets sampling freq. to 200 ms and halts current data stream.

2 Touch asettingi t e @b i the menu area to change.

Touch the tab to display the setting content. (A Yy L i0o&Settings Menuo )

Enter setting values.
Enter necessary information in each setting content.
For details, seei ¥V Nu me rValue énput Methoda
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2 Setting

4 After entry is done, touch the [Save] button.

The changed content is saved in the selected setting file.

5 Touch the [Run] button, and measure with the changed content.

The measurement screen is displayed, and a measurement with the changed content is performed.

Info
AWnhen the setting content is not saved, the confirmation pop-up is displayed to confirm saving.
AThe saved setting content can be loaded by reading the setting file. (i Yy L o a d i Beiting Filed)
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2 Setting

V [Settings] Screen Details

Trigger Mode

External Internal 7=\

- Interval “[mse(} _®I
2 Light Source
External
[ B Save ][ D Run ]
| |
® @

Setting file name
The currently selected setting file name is displayed.

@ (Select File) button
Touch to bring up the dialog and load a setting file.

Menu area

The setting item tabs are displayed.

Touch the item to display to display the setting contentin  Setting area.
£¥ Tab: Basic setting

9 Tab: Detail setting

1T Tab: System setting

Image display area
Displays the measurement target.

Setting area
Displays the setting content.
Touch a numeric input area to display the software keyboard, and the user can enter a value.

[Save] button
Touch to save the changed content.

[Run] button
Touch to return to the measurement screen and start measurement.
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2 Setting

V List of Settings Menu

Overview of the setting items and each setting item are shown.

Tab Group Item Overview Reference
LD Adjustment Set the laser strength. .
" . Setting of
i Trigger Mode Set the measurement timing. i
(Basic condition ! - 99 - g Ba3|c_ .
setting) Light Source Set the light source of the laser. Conditions
Mode Select Single-Spot or Multiple-Spot N d
measurement mode U Mode
Spot Sorting Rules Set a number assignment method of w Light
Measurement the light spot labels. Spot Sortin
i Rules
(Setting of measurement Tolerance Set the judgment standard area v
conditions) Juag . A & Toleranc
Detect Mode Set a detection method of the light wr Detect
ﬁ spot. Mode
. nﬁ” . Moving Average Set the number of averaging process r Moving
(Detail condition . .
setting) for spots intensity. Average
g Camera Shutter Speed Set the exposure time. E Settings
(Sets the camera) lof Camera
Mirroring Set the mirroring an image.
Rotation Set the rotation an image.
Unit Set the unit for an measurement angle = i
Display : E Settings
' dicol as Degree, Min Sec and m rad of Display
(Sets the display) Light Spot Pointer On/Off the screen pointer. State
Viewing Angle Set the display field angle
Auto Zoom Set the display magnification.
Configuration Output Set the output method of an
(Settings of system measurement result.
configuration) Ethernet Set Ethernet connection details £ Set
- - — E Settings.
Serial Port Set the serial communication speed. of System
HT Command Mode Set a command mode Configuration
robe et the strobe time.
(Syst Strob Set the strobe t
stem — -
se)t/tings) Image Output (FTP) | Sets the destination FTP of an image.
Calibration Select Calibration Sets a calibration mode. E Settings
(Settings of angle calibration) | Mode of Angle
Calibration
Information i Verifies system information. E Verificati
(Verification of system on of System
information) Information
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V Numerical Value Input Method

An input method for entering values as the setting values is explained.

1 Touch the numerical entry field.

The value input screen is displayed.

2 Select a numerical number input method.
Every time you touch the Jf~o4 icon in the bottom part of the screen, the input method switches.

Slider entry Value input

3 Enter a number.

Slider entry
Touch +/- button or touch the slider.

Value entry
Enter a value with the numeric keyboard.

4 Touch the [OK] button.
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Use of Setting File

The settings can be changed by reading the settings file in which the measurement conditions are saved.

V Loading of Setting File

1 In the [Settings] screen, touch the fmw (Select File) button.

ar- K
4

The [Select File] screen is displayed.

[Select File] screen details

Select parameter File. 1. Default

2. Default

3, DreFaulk

4. DefFault

5. Default

6. Default

| Cancel ” OK J

|—|
® ®

I (Copy) button
Touch to bring up the dialog and copy a file.

% (Reset) button
Touch to bring up the dialog and initialize a selected file.

Ll, (Rename) button
Touch to bring up the dialog and change a file name.

File name area
The file numbers and file names of the setting files are displayed, and the user can select a
setting file.

[Cancel] button
File selection is canceled

[OK] button
Execute a setting file loading.
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2 Setting

2 Touch a setting file to use.

3 Touch the [OK] button.

The selected setting file is loaded.
When [Cancel] is touched, the setting file is not changed.

When loading a setting file while the setting changes are not saved, [Setting Changed] dialog is displayed.
To save the setting and load other file, touch [YES]. Touch [Discard] to cancel changes and load a file.
When [Cancel] is touched, loading is canceled.

Settings Changed:

e setting has been changed.
You want to save?

Info
When the power source is applied, it starts with the immediately previous settings.
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V Copying Setting File

A setting file can be copied.

In the [Settings] screen, touch the @ (Select File) button.
The [Select File] screen is displayed.

2 Touch afile to copy.

3 Touch the il (Copy) button.

[File Copy Dialog] is displayed.

4 Select a file number to copy to.

Touch the number part in [to], and touch the number applicable in the list.

CopyFile
Please select the destination
il

.
from ; —
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2 Setting

5 Touch the [OK] button.

CopyFile
Please select the destination
File

from

The confirmation screen is displayed.

6 Touch the [OK] button.

CopyFile

The destination settings will be
overwritten.
Are you sure you want to copy?

The original settings are copied to the selected file number.
Touch the [Cancel] button to stop copying.

~

V Resetting Setting File

The setting file can be reset to the factory setting.

1 In the [Settings] screen, touch the @ (Select File) button.
The [Select File] screen is displayed.

2 Touch afile to reset.

Some of setting data may not reset automatically, please refer system settingonfi Set t i ngo
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3 Touch the B8 (Reset) button.

[File Reset Dialog] is displayed.

4 Touch the [OK] button.

The selected file setting is reset to the factory setting.
Touch the [Cancel] button to cancel resetting.

V Name Change of Setting File

The name of a setting file can be changed to your choice.

1 In the [Settings] screen, touch the lmr (Select File) button.
The [Select File] screen is displayed.

2 Touch afile to rename.

36



2 Setting

3 Touch the o (Rename) button

The text input screen is displayed.

4 Enter a file name.
Use the software keyboard to enter.
After entry is done, touch the [Enter] button.

x Cancel

Default

AThe maximum number of characters that can be entered is 24.
Alf no file name is entered, the file cannot be saved.

5 Touch the [OK] button.

Change File Name

The setting name will be

The name of the selected setting file is changed to the entered content.
When [Cancel] is touched, file name change is canceled.
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£¥ Setting of Basic Conditions

In the £¥ tab, measurement basic conditions such as laser

iower and laser light source can be set.

Settings 1. Default e
R
3670
@ LD Adjustment
@ LD Adjustment — ‘
- Logic Type LogicType
Andar v
- Reflectance
- Reflectance
T t Brightness
Target Brightness Ltdadiallilals
LD Power Limit
LD Power Limit
Min
-Min !
Max
\\ - . 7
‘;2 Sa D RuU \\ e LD Power
N
\\ Trigger Mode
External
N
terval 2 ns
. el e
N
\\ Jo-Light Source
\\ External Internal
Setting item Descriptions
LD Adjugtm ent Auto Adjusts the Laser power automatically.

Sets the laser power.

Adjustable range: LDPW :400to 40953 1,8 2 , Shutter Speed 1to8

3 1 During the Reflectance Optimize is selected in the Logic Type, the auto mode
respects the LD Power Limit settings.

B 2 During the Legacy is selected in the Logic Type, the auto mode respect upper limit
of the LD Power Limit to be 3600.

Info

[Shutter Speed] is changed automatically by [Auto] Mode and cannot be set
manually. The automatically set value is a reference value and may not

be the optimum value. Also, in cases like the reflectance of the measured object
is too high or too low, automatic adjustment may reach its limit and not
converge. In that case, please adjust by using [Manual] Mode.

Manual (def.)

Sets the power with a value.
Enter a value in the [LD Power] field to set the power.
Touch [Tune] to automatically adjust the power once.

Info

For details on how to enter numbers, see
i E Numerical Value Input Method®.

Logic Type

Standard (def.)

Perform standard LD adjustment.

Reflectance
Optimize

You can set each parameter when performing LD Adjustment. If you enter appropriate
settings, it will operate at the fastest speed.

Set the reflectance of the workpiece in Reflectance. If the reflectance is not set
appropriately, performance may decrease.

Set the brightness value to be adjusted automatically in Target Brightness.
Set the LD power range to be used for automatic automatically in LD Power Limit.

Setting range
Reflectance: 0.01% to 100% (def.=100%)
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Target Brightness: 1000 to 3600 (def.=3480)
LD Power Limit Min: 1 to LD Power Limit Max - 1(def.=400)
LD Power Limit Max: LD Power Limit Min + 1 to 4095(def.=4095)

Sets the

measurement timing.

Red Only It operates at high speed when the LD wavelength of the sensor head is 650nm (Red).
If used with a sensor head of another wavelength, LD Adjustment may fail.
3 The operation will be the same as IPU software up to Ver1.0.12.
Legacy It performs the same LD Adjustment function as IPU software Ver.1.1.9.
LD Adjustment may take longer than Standard.
Trigger Mode External The measurement is synchronized by start trigger signal from a external device.

Info

For DIO signal timing, seefi Timing Charto .

Internal (def.)

The measurement is synchronized by the internal timer and measures continuously.
Selects a sampling period from the list.

Light Source
Sets the light source
of the laser.

External

When [External] is selected, turn off the internal light source and measure the external
incident light angle.

Internal (def.)

When [Internal] is selected, turn on the internal light source and measure the object
tilting angle.

def. = default setting

When automatic adjustment fails by selecting [Manual] in [LD Adjustment] and touching [Tune], the
Warning dialog is displayed. Push the [OK] button to set the value again.

Warning

Light brightness adjustment
has Failed.

A
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% Setting of Detail Conditions

Setting of the Camera [Camera]

With the % tab, the following contents can be set.

Setting of Measurement Conditions [Measurement]

Setting of Display State [Display]

Settings 1

Default

- -7 Measurement
=T - Mode Smgle v
Measurement - Max Spot Number
- Max Spot Number
& @ Light Spot Sorting Rules
@L\ghtSpot Sorting Rules SkaldLighESpogsize
— off
-Valid Light Spot Size MAX: 10000 [pixel]
OFf MIN: 5 [pixel]
7S T Frival
Tolerance
v
B Save > Ru \ 3 ok off
\ - Area Shape
\
\
\
\ :
\ Offset Tilt Mode
\
\
\ . :
\ Unit:[deg]
\ XH
\
\ XL
\
! YH
\
\ YL
\
\ D1
\
\ D2
\
\ Offset-X
\
\ Offset-Y
\
\
\ LR Centroid(GRAY) v
\
\ - Binarization Threshold
\
\ - Noise Level @ 600
\
\ - Valid Luminance Range
\
‘\ On Off
\‘ - Lower Limit
\‘ - Higher Limit &
\
\
\
\
\
\ M /
\ oving Average
\
\ Camera
\
\ O -Shutter Speed 4:0.93msv
\
“ Display
\ l» - Mirroring
“ <) - Rotation
\ Off L90 R90
‘\ - Unit
“ m min+sec mrad
\‘ - Light Spot Pointer
\
\ off
\
\ -Viewing Angle 1.75degv [0
\
\
\ Auto Zoom
\
\ Off Coarse Fine
¥
\ - Coarse 0.88deg
\ .
B -Fine
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V Setting of Measurement Conditions [Measurement]

In [Measurement], the measurement mode and light spot label assignment can be set.

Mode

5

Sets the measurement mode.
For the display of measurement results per measurement mode, see fi

Judgment Resultsa

Setting procedure
Select a measurement mode with [Mode].
Set the number of measurement spots (receiving light spot number) with [Max Spot Number].
Select a spot to be the measurement target (label No.) with [Target].

Item description

Verification of Measurement and

Measurement

Mode
- Max Spot Number
- Target Spot-1vw

Setting item

Setting value

Mode

Single (def.)

Perform measurement and judgment of the selected label No.

Setting conditions

Max Spot Number: Simultaneously display 3 or more points.
Select the display number at this time from 3, 4, or 5.

However, if there are less than 3 light spots, only the number of
light spots will be displayed.

Numbers are assigned to light spots as many as Max number.
Target: Select one light spot to measure from Spotl to Spot5.

Info

The upper limit of [Target] label No. is the value set in Max
Spot Number.

Offset Tilt

When Offset Tilt is selected, OK/NG judgment can be performed
in two different judgment areas by external control (either
Ethernet, RS232C, or DIO).

For example, if one DUT (Device under test) has two
measurement areas, Judgment location can be set individually.

Each area can be set using the DIO zero set terminal or
command control (RS232C, Ethernet).

For setting Offsetffievoded, see i
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Setting item

Setting value

Mode

Multi Relative

The 2 or more receiving light spots (Up to 5 points) are detected,
and the relative angle between each spot is measured and judged.

Setting range

Max Spot number: Simultaneously display 3 or more points.
Select the display number from 3, 4, or 5.

However, if there are less than 3 light spots, only the number of
light spots will be displayed.

Spotl to Spot5 are displayed as many as Max Number.

Specify the light points (Spotl to Spot5) or all light points (All) for
angle measurement.

Info

AThe measurement results are the inclination about the X axis, the
inclination about the Y axis, the inclination with respect to the
measurement center, and the relative angle between the receiving
light spots.

AThe determination is made based on the absolute angle value of
the specified target, and ERROR is determined when the specified
target cannot be received, and NG is determined when the specified
target can be received but is outside the determination range. It is

NG when designated tewxangretpointis ouiskle L

the judgment area.

Multi Absolute

The 2 or more light spots (Up to 5 points) are detected, and each
absolute angle is measured and judged.

Setting range

Max Spot number: Simultaneously display 3 or more points.
Select the display number from 3, 4, or 5.

However, if there are less than 3 light spots, only the number of
light spots will be displayed.

Spotl to Spot5 are displayed as many as Max Number.

Specify the light points (Spotl to Spot5) or all light points (All) for
angle measurement.

Info

AThe measurement results are the inclination around the X axis, the
inclination around the Y axis, and the absolute angle of inclination
with respect to the measurement center for each light receiving
spot.

Alf the specified target is not in the judgment area, an error occurs. If
the target is ALL, even one point outside the judgment area is NG.

def. = default setting
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. Light Spot Sorting Rules

Sets a number assignment method of the light spot labels.

Setting procedure

In [Spot Sorting Rules], select [Size]/[Angle].
In [Valid Light Size], select [On]/[Off].

When [On] is selected, the maximum value [MAX] and minimum value [MIN] of the effective light spot

size are set.
@ Light Spot Sorting Rules
Angle
- Valid Light Spot Size
Off
MAX: 10000 [pixel]
MIN: 5 [pixel]

Item description

Setting item Setting value

Light Spot Sorting Rules |Size (def.) Numbers are assigned based on the area size of a light spot (area

descending order).

Angle Numbers are assigned in ascending order of angles from the
measurement center (angle ascending order).
Peak Numbers are assigned in descending order of light spot
peaks(Maximum brightness descending order).
TotalCount

Numbers are assigned in descending order of the integrated

brightness of the light spots(integrated brightness descending
order).

def. = default setting
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Item description

Setting item

Setting value

Valid Light Spot Size

Sets if the size of a light spot is
used for valid/invalid judgment.

On (def.)

Uses the size of a light spot for judgment.
The size of the light spot is set with [MAX] and [MIN]. If the size is
within the range, it becomes valid.

Setting range
MAX:MIN+1 to 32767 (def.=10000)
MIN:1 to MAX-1 (def.=5)

Info

For the value input method, seefi E Numerical Value Input
Methodo.

Off

Do not use the size of a light spot for judgment.

def. = default setting
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5

Set the judgment area(OK/NG).

Setting procedure

In [Tolerance], select [On]/[Off].
In [Area Shape], select [Rectangle]/[Circle].
When [Rectangle] is selected, set XH/XL/YH/YL.

X-direction maximum value XH, X-direction minimum value XL
Y-direction maximum value YH, Y-direction minimum value YL

When [Circle] is selected, set the angle of the judgment circle with the radius D1.

Item description

Tolerance (Incase of Single, Multi Absolute, Multi Relative)

Tolerance

- Area Shape

On Off

Offset Tilt Mode

Unit:[deg]

XH
XL
YH
2L
D1

D2
Offset-X
Offset-Y

(Offset Tilt Only)
)0 (OffsetTilt Only)

(Offset Tilt Only)

Setting item Setting value
Tolerance On Enable the judgment area.
Set the area in [Area Shape].
Off (def.) Disable the judgment area.

def. = default setting
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Item description

Setting item Setting value *1

Area Shape Rectangle Set the judgment criteria area to rectangle.

Sets the angle to the X and Y direction from the measurement
center. Enter values in XH (right direction)/XL (left direction)/YH
(upper direction)/YL (lower direction).

Sets the judgment standard area.

Setting range (Unit: deg)

XH: XL+0.001 to 1.75 (def.=0.875)
XL:-1.75 to XH-0.001 (def.=-0.875)
YH: YL+0.001 to 1.75 (def.=0.875)
YL:-1.75to YH-0.001 (def.=-0.875)

Setting range (Unit: mrad)

XH: XL+0.01 to 30.54 (def.=15.27)
XL: -30.54 to XH-0.01 (def.=-15.27)
YH: YL+0.01 to 30.54 (def.=15.27)
YL:-30.54 to YH-0.01 (def.=-15.27)

Setting range (Unit: min+sec)

XH: XL+O0ONj 010 to 105Nj 000 (def
XL:-105Nj OOM®MNjt®m1 oxH2 Nje 80 &)

YH: YL+ON 010 to 105Nj 000 (def
YL:-1 0 5 Nfo 9HD®Nj 01 0-52 Nje 80 &)

Circle (def.) Set the judgment criteria area to round.

Sets the radius relative to the angle from the measurement center.

Enter a value in D1.
.

Setting range (Unit: deg)

D1:0.001 to 1.75 (def.=0.875)

Setting range (Unit: mrad)

D1: 0.01 to 30.54 (def.=15.27)

Setting range (Unit: min+sec)

D1: ONj 016 to 105Nj 000 (def . =

def. = default setting
*1: When External is selected in fi  Light Sourceo0 the range of setting values become doubled as below.

Example: Setting range
For Internal: XH XL + 0.001 to 1.75 (def.=0.875)
For External: XH XL + 0.002 to 3.5 (def.=1.75)
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Offset Tilt Mode

Set the measurement criteria when the Mode is set to the Offset Tilt mode.

Setting procedure

In Offset Tilt Mode, can be set two different judgment criteria.

For the second criterion, the judgment area and offset position can be changed with respect to the first
criterion.

For example, for the first point, the origin is set to 0 degrees and the judgment area is set to a radius of

D1.

At the second point, the origin can be offset while maintaining the radius of D1.

Also change the radius of the second judgment area to D2 or square the area.

If offset is not required, set Offset-X and Offset-Y t o A00. Al so, offset cannot

In [Offset Tilt Mode], select [D1/D1}/[D1/D2)/[D1/X-Y].

When [D1/D1] is selected, set D1/Offset-X/Offset-Y.

When [D1/D2] is selected, set D1/D2/Offset-X/Offset-Y.

When [D1/X-Y] is selected, set XH/XL/YH/YL/D1/Offset-X/Offset-Y.

Tolerance

- Area Shape

Offset Tilt Mode
D1/D2 D1/X-Y
Unit:[deg]
XH
XL 2
YH 375
YL -0.875
D1 0.875
D2 0.875 (OffsetTilt Only)
Offset-X 0.000 | (OffsetTiltOnly)
Offset-Y 0.000 (OffsetTilt Only)
Item description
Setting item Setting value *1
Offset Tilt Mode D1/D1 (def.) As the judgment area, use the circle with its radius D1 for both first

and second DUT(Device Under Test).

Enter the offset value of the second measurement center.

If you do not want to change it, enter "0".

If you want to change it, enter an offset value.

Setting range (Unit: deg)

D1: 0.001 to 1.75 (def.=0.875)

Offset-X: -1.75 to 1.75 (def.=0)

Offset-Y: -1.75 to 1.75 (def.=0)

Setting range (Unit: mrad)

D1: 0.01 to 30.54 (def.=15.27)

Offset-X: -30.54 to 30.54 (def.=0)

Offset-Y: -30.54 to 30.54 (def.=0)

Setting range (Unit: min+sec)

D1: ONj 010 to 105Nj 000 (def . =
Offset-X:-1 0 5(0Np Ot o 105Nj 000 (def . =0)
Offset-Y:-105Nj) 000 to 105N) 000 (def .
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Setting item

Setting value *1

Offset Tilt Mode D1/D2

As the judgment area, use the circle with its radius D1 for the first
DUT and the circle with its radius D2 for the second DUT.
Enter the offset value of the second measurement center.

If you do not want to change it, enter "0".
If you want to change it, enter an offset value.

Setting range (Unit: deg)

D1: 0.001 to 1.75 (def.=0.875)
D2: 0.001 to 1.75 (def.=0.875)
Offset-X: -1.75 to 1.75 (def.=0)
Offset-Y: -1.75 to 1.75 (def.=0)

Setting range (Unit: mrad)

D1: 0.01 to 30.54 (def.=15.27)
D2: 0.01 to 30.54 (def.=15.27)
Offset-X: -30.54 to 30.54 (def.=0)
Offset-Y: -30.54 to 30.54 (def.=0)

Setting range (Unit: min+sec)
D1: ON 010 to 105N 000 (def . =
D2: ON 010 to 105N 000 (def . =

Offset-X:-1 05Nj 000 to 105Nj 000 (def .
Offset-Y:-1 05 Nj 000 to 105N 000 (def.

D1/X-Y

As the judgment area, use the circle with its radius D1 for the first
DUT and the rectangular with XY for the second DUT.
Enter the offset value of the second measurement center.

If you do not want to change it, enter "0".
If you want to change it, enter an offset value.

Setting range (Unit: deg)

XH: XL+0.001 to 1.75 (def.=0.875)
XL: -1.75 to XH-0.001 (def.=-0.875)
YH: YL+0.001 to 1.75 (def.=0.875)
YL: -1.75 to YH-0.001 (def.=-0.875)
D1: 0.001 to 1.75 (def.=0.875)
Offset-X: -1.75 to 1.75 (def.=0)
Offset-Y: -1.75 to 1.75 (def.=0)

Setting range (Unit: mrad)

XH: XL+0.01 to 30.54 (def.=15.27)
XL: -30.54 to XH-0.01 (def.=-15.27)
YH: YL+0.01 to 30.54 (def.=15.27)
YL: -30.54 to YH-0.01 (def.=-15.27)
D1: 0.01 to 30.54 (def.=15.27)
Offset-X: -30.54 to 30.54 (def.=0)
Offset-Y: -30.54 to 30.54 (def.=0)

Setting range (Unit: min+sec)

XH: XL+ONj 010 to 105Nj 00o(def .

XL:-1 05 Nj 0 O®Nj@ 100 (XcHe f . =52 Nj3 0 0 )

YH: YL+ONj 010 to 105Nj 00o(def .

YL:-1 05 Nj 0 O®Nj@ 100 (YcHe f . =52 Nj3 0 0)
D1: ONL®SN Q®O (def.= 52Nj300)

Offset-X:-105Nj 000 to 105N 000 (def .
Offset-Y:-105Nj 000 to 105N 000 (def.

def. = default setting

*1: When External is selected in i Light Sourceo the range of setting values become doubled as below.

Example: Setting range
For Internal: XH XL + 0.001 to 1.75 (def.=0.875)
For External: XH XL + 0.002 to 3.5 (def.=1.75)
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Detect Mode

5

Select the centroid position from the center of the light spot area, the luminance centroid, and the peak

position.

Setting procedure

In [Detect Mode], select [Center (BIN)]/[Centroid (GRAY)]/[Peak].
When [Center (BIN)] is selected, Binarization Threshold can be set.
When [Centroid] is selected, Noise Level and Valid Luminance Range can be set.

&M Detect Mode  |NGRIIEI(INYES

- Binarization Threshold
-Noise Level @ 600

- Valid Luminance Range

On Off

- Lower Limit
- Higher Limit G
ERR oK

0
[Valid Luminance Range] is [Off]

. ERR

4094 4095

Item description

P ABE VI E  Centroid(GRAY)y

- Binarization Threshold

-Noise Level [ 600
- Valid Luminance Range
off
- Lower Limit 2400
- Higher Limit B 4094
ERR OK . NG ERR |

4094 4095

0 o

[Valid Luminance Range] is [On]

Setting item

Setting value

Detect Mode Center (BIN)

from pixel values higher than the threshold and displayed as an
angle.

Increasing the threshold can reduce the effect of the peak profile
tail.

Enter a binary threshold to [Binarization Threshold)].

y Detection example
o |

= Areads |

area center of \‘:

Yy Recommended measurement target
Objects that do not blur due to
reflection with a uniform surface

such as the mirror surface.
The blur refers to things such as the

gravity ; - Mirror
Threshold j ———
- Glass

In the case of area centroid, the area centroid position is calculated

profile being uneven and not smooth.
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Setting item

Setting value

Detect Mode

Centroid (GRAY)
(def.)

An angle is calculated based on the luminance weighed centroid
formula of valid pixels that luminance is higher than the noise
level.

Enter a noise level in [Noise Level] that becomes valid.

y Detection example Yy Recommended measurement target
. When the light point is blurred due
e to reflection from an object Wl.th an
| uneven surface such as a resin
NAT e \ surface.
|
luminance center - Lens (on horizontal surface part)
X I
of gravity : -
|
Threshold J\u‘ﬂ '

Peak

The position of maximum luminance is detected.

y Detection example Yy Recommended measurement target

- Lens (on horizontal surface part)

i

|
Luminance peak |

(Unit: Pixel) |

Threshold
T

When the pixel of the maximum luminance is continuous, its area
centroid is detected. (*1)

In case of *1

4095 Level *2
Luminance peak

Area centroid
processing

0 level

Detection position
*2 Measurement is done in 12bit. So the maximum value is 4095.

When there are multiple pixels of the maximum luminance and
they are not continuous, it becomes an error. (*3)

In case of *3 (Error)

4095 level
Luminance peak

0 level

Detection Detection
position position

It supports when the Mode is Single Spot.

def. = default setting
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2 Setting

Item description

Setting item Setting value
Binarization Threshold i Setting range
When [Center (BIN)] is selected, 600 to 4095 (def.=1000)
the binary threshold is set. NOTE
When the number of valid pixels exceeds 32767, it becomes
an error.

To reduce measurement error, pixels with a measured
luminance below 600, which are expected to contain significant
noise, are not used.

Please enter a threshold greater than 600.

Noise Level T It becomes invalid when it is less than the set noise level.

When [Centroid (GRAY)] is
selected, set the noise level that
becomes a reference.

Setting range
600 to 4094 (def.=600)

To reduce measurement error, pixels with a measured
luminance below 600, which are expected to contain
significant noise, are not used.

Also, please enter a noise level value less than the maximum
value of 4095.

Valid Luminance Range *1|0On Enables maximum intensity judgment.
When [Centroid (GRAY)] is The range is set with [Lower Level] and [Higher Levell].

selected, it is set to make the
maximum luminance judgment
valid.

Setting range
Lower Limit: Noise Level+1 to Higher Limit-1 (def.=2400)
Higher Limit: Lower Limit+1 to 4095 (def.=4094)

Off (def.) Set the maximum luminance judgment to invalid

def. = default setting

*1: The luminance intensity range can be set when measuring the spot.
For example, when the intensity of the target spot is unstable, both upper and lower limit intensity can be set.
Then this eliminate both too strong and too week intensities spots.

Info
Judgment image when [Valid Luminance Range] is [On].

NG = OK
0 [N ] 4094 4095

When the maximum luminance judgment is valid, the setting range of N, L, and H are as follows.
Luminance vadlLke H6 @0 4® 9Nk N,(chdhge N to L-1)

Judgment image when [Valid Luminance Range] is [Off].

0 [N 4094 4095

When the maximum luminance judgment is invalid, the setting range of N is as follows.
Luminance value 600 O N O 4095
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2 Setting

. Moving Average
Set judgment value for number of averaging (moving average).

Moving Average

Item description

Setting item Setting value

Moving Average *1 T Set judgment value for number of averaging.

Setting range
2/4/8/16/0ff (def.)

Info

When a measurement becomes Error, the number of
processes is set to 1, and it is counted again.

def. = default setting
*1: If the measured luminance is unstable, the average value over n measurements shall be taken as the measured value.

V Settings of Camera [Camera]
Perform settings of camera.

Camera

@ - Shutter Speed 4:0.93msv

Item description

Setting item Setting value

Shutter Speed *1 i Sets the exposure time.

he ex re time. .
Sets the exposure time Setting range

NOTE 1 to 8 (def.=4)
It is invalid when LD output
auto-adjustment.

Info

Each exposure time of 1 to 8 is as follows.
1:0.09ms/2:0.20ms /3:0.43ms /4:0.93ms /5: 200 ms /
6:4.31ms/7:9.28 ms/8:20.00 ms

def. = default setting
*1: When the luminance intensity is too strong or too weak, the appropriate brightness can be obtained by changing the
exposure time of the camera.
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2 Setting

V Settings of Display State [Display]

Display settings such as the display method and unit are set.

Display
-/\g—Mirroring
<P - Rotation
Off L90 RS0
- Unit

m min+sec mrad

- Light Spot Pointer

Off
- Viewing Angle ANET YR Al (<1.00)

Auto Zoom
Off Coarse Fine
- Coarse k (0.88deq)
-Fine
Item description
Setting item Setting value

Mirroring Off (def.) No flip

Sets the mirroring display of an X Flip horizontally

image. Y Flip upside down

XY Flip horizontally and upside down

Rotation Off (def.) No rotation display.

Sets the rotation display of an L90 Rotate 90° counterclockwise with the display coordinate origin spot
image. as the center.

R90 Rotate 90° clockwise with the display coordinate origin spot as the
center.

Unit deg (def.) Use degree unit.

Sets the display unit of an min+sec Use minutes and seconds units.

measurementv a | waegke.s mrad Use milliradian unit.

Info

The data to send the host

device also use same unit.

Light Spot Pointer On (def.) A cross line is displayed on the light spot.

Sets the display method of the Off No cross line is displayed.

pointer.

Viewing Angie ) Setting range (Unit: deg)

Sets the pseudo vision field angle 1.75 (def.)/1.00/0.50/0.25

display. Info

According to the selected angle, an image is zoomed in.
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2 Setting

Setting item Setting value
Auto Zoom Off (def.) No zoom in display is performed.
Sets the display magnification. Coarse Set the magnification from the specified choices.

Inf .
— Setting range

The data to send the host x 2 (def.)/x4/x8

device also use same unit. - o .
Fine Set the magnification of your choice.

Setting range
1.1 to 8.0 (def.=1.1)

def. = default setting

Info

When zoom is valid, the following functions are performed.

AWnhen alabel No. is selected, automatically zoom in if the applicable label light spot is in the zoom-in
range.

AWhen alabel All is selected, automatically zoom in if all target light spots are in the zoom-in range.

AWnhile zooming in, i Z O O Msidisplayed on the monitor screen.

AWhen the judgment range is outside (wide) the zoom-in display range, no judgment frame display since it
is judged as within all screen judgment range.

A Display the judgment range center with a light blue line.

AWhen ajudgment range is a rectangle, zoom-in with the centroid in the rectangle area ( |
judgment center) as reference.

A According to the zoom-in magnification, the zoom-in display size is displayed with a yellow lined
rectangle.
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2 Setting

{iT System Settings

With the 1IT tab, the following items can be set.
- Settings of System Configuration [Configuration]
- Settings of angle calibration [Calibration]
- Verification of system information [Information]

Settings 2. Default

Configuration

Output

Mode Off v
Ethernet
IP Address 192 168 0 100
Subnet Mask 255 255 255 O

Default Gateway 0 0 0 0

- Port Number

B Save > Run

V Settings of System Configuration [Configuration]

Able to set communication connection and command mode.

Configuration

Result Output

Mode OFf -
Interface Serial v
Data Format R108 v
Ethernet
IP Address 92 168, 0_ 100
| By “CcC -
55, 255 255 0
0 0 0 0

- Port Number
Command 8000
Data Output
Serial Port
Baudrate 115200 v
Command Mode
Normal HIP1200
Tarminal Output Strobe
Delay Time: 5 [msec]
Pulse Width 10 [msec]
Image Output (FTP)

On Off

User Name
Password

Upload Folder
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2 Setting

Item description

Sets the environments of Ethernet

Setting item Setting value
Result Output - Mode Off (def.) No output.
Sets the output method of an Stream Measurement results are always output.
measurement result. 10 Measurement results are output when the Hold command is
entered.
Result Output - Interface | Serial (def.) Measurement results are output to the serial communication.
Sets the output interface of an Ether Measurement results are output to the Ethernet communication.
measurement result.
Result Output 1 Data R106 Measurement results are output in R106 command data format.
Format
Sets the output data format of an B Please use Ether Interface as the amount of data to be sent is
measurement result large.
R107 Measurement results are output in R107 command data format.
B Cannot change from command. | (Deprecated)
B Please use Ether Interface as the amount of data to be sent is
large.
R109 Measurement results are output in R109 command data format.
Ethernet IP Address Setting range

0.0.0.0 to 255.255.255.255 (def.=192.168.0.100)

such as connection settings.

Subnet Mask

Setting range
0.0.0.0 to 255.255.255.255 (def.=255.255.255.0)

Default Gateway

Setting range
0.0.0.0 to 255.255.255.255 (def.=0.0.0.0)

Port Number -
Command

Sets the port number for command sending/receiving.

Setting range
1024 to 65534 (def.=8000)

Port Number - Data
Output

Automatically sets the port number for data output.
Sets the port number + 1 for command sending/receiving.
(def.=8001)

Serial Port

Sets the serial communication
speed.

Baudrate

Setting range
9600/19200/38400/57600/115200 (def.)

Command Mode

Normal (def.)

Uses a current mode.

Sets a command mode to use.

HIP1200

Uses the HIP-1200 command mode.

Terminal Output Strobe
Sets the strobe time.

Delay Time

Sets the time from the measurement result output start to Strobe
launching is done after an image processing is done.

Setting range
1t0 999 ms (def.= 5 ms)

Set for the Delay Time + Pulse Width is 1,000 ms or less.

Pulse Width

Sets the time from Strobe launch to Strobe powering down.

Setting range
1 to 999 ms (def.=10ms)

Set for the Delay Time + Pulse Width is 1,000 ms or less.

Deprecated: Thee x posur e

ti me

readout

value is Al to 8,0 but

R107
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2 Setting

Setting item

Setting value

data.

Image Output (FTP)

Sets the sending method of image

On

Sends image data with Ethernet.

Sets the following information of the destination FTP server.
- IP Address

- Username

- Password

- Upload Folder

Info

The format of images to be sent is as follows.

Almage format: PNG format

AOutput file name: lac_rawimage_xxxxx.png
XXXXX is a serial number and the maximum value is 99999. When it
reaches the maximum value, it returns to 00000.

B If you set the trigger interval to 25 msec and turn on Image Output,

the drawing on the measurement screen may not be updated.

Off (def.)

No image data is sent with Ethernet.

def. = default setting
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2 Setting

V Settings of Angle Calibration [Calibration]

Touch the [Calibration] button to perform angle calibration.

For details of angle calibration, see fi

4. Angle Calibrationa

Calibration

Calibration Profile

Custom

Zero Position
-X ) [pixel]

= A [pixel]
Calibration Value

-Angle : [deg/pixel]

V Verification of System Information [Information]

The model name of the head unit and IPU, and serial number can be verified.

Information
Head
Model : H410-175R
Serial Number  : 0000012814054

Software Version : 00.01.00.00

Image Processing Unit

Model : HPU 1000
Serial Number  : 21255116A020
Software Version : 00.01.00.00

MAC address T XX-XX-XX-XX-XX-XX 3
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3. Measuring
e

In this product, measurement results are displayed on the touch
panel monitor. In this section, measurement settings, and how to
view the measurement screen and measurement results are
explained.
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3 Measuring

Overview of Measurement Screen

In this product, after power source is applied, the specific data are read, which is displayed on the
measurement screen, and a measurement starts.
Here, how to view the measurement screen is explained.

* The picture shows when the
measurement mode is “Multi

Relative”.
Light quantity of light reception display
Displays the maximum brightness value of current spot.
Received light level is as follows.
Level display State Content

Under (Error)

Measurement is not possible because the brightness level set for each
Detect Mode has not been reached.

A Center (BIN): Binary threshold

A Centroid (Gray): Noise level

A Peak: Luminance value less than 600

Weak Measurement is possible, but measurement becomes unstable due to low
luminance.
Adequate Luminance adequate for measurement.
Best Luminance best for measurement.
Strong It is measurable, but the brightness is starting to saturate.

Over (Error)

Due to too many saturated pixels to measure, measurement can not be
done.

The number of pixels with 4095 or more is:

A Centroid (GRAY)/Peak: 3 pixels or more in current spot

A Center (BIN): 32768 pixels or more in all pixels
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3 Measuring

Under normal conditions, the level display, which indicates the received light level status, is displayed
continuously in both bar display and brightness. However, there are cases where only the luminance
value is displayed without displaying the bar, so the example is described below.

~
Luminan

3504 7 Luminance value

;eee [—> Normal state: Both level bar and luminance value displayed

3504

Measurement error status: Both level bar and luminance value displayed

:> AAn error has occurred, such as no light or the amount of light received
is less than the lower limit threshold set in Detect Mode.

-
2307

Measurement conditions other than maximum luminance value light spot
: When the light spot is excluded with various threshold condition,
it will be in the state of the left figure.

Display of measurement judgment

Measurement judgment results are displayed in the following contents.
In case of OK: OK (green)

In case of NG: NG (red)

In case of Error: Error (red)

Measurement mode display
A measurement mode during setting is displayed.

Cameraimage display
A camera image is displayed.
Incident light measurement result (absolute value)
The measurement center and the angle (Tilt) about the X and Y axis of each light receiving spot are
displayed.
The (06) mark indicates the selected Spot.
The display units selected in the [Unit] settings are used.

Incident light measurement result (relative value)
Thes u r f amgle that is generated with multiple spots is displayed.
The (06) mark indicates the selected Spot.

{:} (Zero set) button
Touch this button to define the light point spot position as the measurement center. Touch this button

again to revert the center point as the measurement center.

Moving the origin changes the measurement range.
For example, shifting the origin by +0.5 degrees shifts the angular range by +0.5 degrees.
eg.
-1.75to +1.75 degrees =>-1.25to +2.25 degrees
When [Detect Mode] is [Center (BIN)] or [Centroid (GRAY)], the center position may change.
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3 Measuring

Setting value display
The setting state of the following items is displayed.

LD Adjustment, Light Source, LD Power, Spot Sorting Rules, Detect Mode, Trigger Interval, Mirroring,
and Rotation

-ﬁ- (Settings) button
Touch this button to display the [Settings] screen.

Settings of the Measurement Mode

The measurement and judgment criteria differ depending on the measurement mode.
To change the measurement mode, perform the following procedure. For ' Setting of Detail Conditionsa

1 Touch % (Settings) in the measurement screen.

The [Settings] screen is displayed.

2 In the menu area, touch the %?* (Detail settings) tab.
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3 Measuring

4 Set the number of measurement spots with [Max Spot Number], and set

the judgment target spot with [Target].

5 Touch the [Run] button.

valid Ligl

= Lg)
It returns to the measurement screen.

Info

When saving the settings, touch the [Save] button before touching the [Run] button.
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3 Measuring

Settings of the Judgment Area

When setting an allowable limit for the measurement result, set a reference judgment area.
To set the judgment area, refer following the procedure as below. For details of setting contents, see
i Tolerancea

Depending on a measurement mode, the setting method of judgment standards differs.

= When the measurement mode is Single, Multi Absolute, and Multi Relative
To make a judgment, setting the judgment area can be needed.

1 Touch ¥ (Settings) in the measurement screen.

The [Settings] screen is displayed.

2 In the menu area, touch the %ﬁ (Detail settings) tab.
- KN

Tune 1000

3 In [Tolerance], select [On].
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3 Measuring

4 In [Area Shape], select [Rectangle]/[Circle].

In case of [Rectangle], judgement area is set at Center with Rectangle shape.
In case of [Circle], judgement area is set at Center with Circle shape.

-
5 [pixel]

Set the size of the judgment area.
When [Rectangle] is selected, set the right and left side with XH/XL, and top and bottom with YH/YL.

In case of [Circle], set the radius with D1.

-

0875

6 Touch the [Run] button.

0.875

It returns to the measurement screen.
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3 Measuring

= The Measurement Mode is Offset Tilt
In case of the Offset Tilt, judgment is always done.

1 Touch % (Settings) in the measurement screen.

The [Settings] screen is displayed.

2 In the menu area, touch the %?* (Detail settings) tab.

3 In [Offset Tilt Mode], select [D1/D1]/[D1/D2]/[D1/X-Y].

In case of [D1/D1], use the circle with the same radius is the judgment area for both first and second

times.
In case of [D1/D2], use the circle with the different radius for the first time and second time is the

judgment area.
In case of [D1/ X-Y], use the circle for the first time and the rectangle for the second time as the

judgment area.
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3 Measuring

4 Set the size of the judgment area.
In case of [D1/D1], set the radius with D1.
In case of [D1/D2], set the radius with D1 and D2.
In case of [D1/X-Y], set the radius with D1, the right and left side with XH/XL, and top and bottom
with YH/YL.

- Wl

5 Set the measurement center of the second time.
Set the right and left direction movement with Offset-X, and the top and bottom direction movement
with Offset-Y.

S |

6 Touch the [Run] button.

It returns to the measurement screen.
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3 Measuring

Verification of Measurement and Judgment Results

The measurement and judgment criteria differ depending on the measurement mode.

In this section, the measurement results per mode and calculation method of judgment results are

explained.

Info

In case of below, the judgment becomes A Er r or 0.

AThe light spot is not in the measurement range and a spot cannot be detected due to lack of light
quantity.

AThe number of detected spots is not less thanthe T a r g éabed No.

V Single Measurement Mode

Regardless of the number of detected light spots, only one spot with the specified label number is
detected, and the judgment results and measurement results are displayed.

Measurement results display
The result (Absolute value) is shown as below.
- X: Tilting angle from center in X-axis component
- Y: Tilting angle from center in Y-axis component
- D: Tilting angle from center

Measurement results display

When the judgment area (Tolerance) is [On], the judgment results
are also displayed.

<Display example of measurement results>

When the judgment area is set like the red frame, inside/outside the area judgment result(OK/NG) is
displayed as follows.

Target: Spot-1 Y O Klnside the area)
Target: Spot-2 Y O Klnside the area)
Target: Spot-3 Y N GOutside the area)




3 Measuring

V Multi Relative Measurement Mode

Multiple spots (5 spots at maximum) are detected, and judgment results and measurement results are
displayed.

Absolute value

Relative value

Measurement results display
The measurement result (Absolute and relative values) are shown.

Measurement results (absolute value)

- X: Tilting angle from center in X-axis component
- Y: Tilting angle from center in Y-axis component
- D: Tilting angle from center

Measurement results (relative value)
- Internal angle between each spot.

Measurement results display
When the judgment area (Tolerance) is [On], the judgment results are also displayed.

<Display example of measurement results>

In multi-spot measurement mode, 4 measurement light points are specified, and the judgment area is set

as shown in the red frame. The light spot judgment result(OK/NG) is displayed as follows.

Target: Spot-1 Y O Kinside the area)

Target: Spot-2 Y O Kinside the area)

Target: Spot-3 Y N GOutside the area)

Target: Spot-4 Y E r (Light detection not possible)

Target: Al | YNG
Since label No.3 is NG, then the judgment of All become NG.
Also, Target-4 was not measured, so it was excluded from the
judgement.
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3 Measuring

V' Multi Absolute Measurement Mode

Multiple spots (5 spots at maximum) are detected, and judgment results and measurement results are
displayed.

Measurement results display

The result (absolute value) is shown as the angle between center point to each spot.
- X: Tilting angle from center in X-axis component
- Y: Tilting angle from center in Y-axis component
- D: Tilting angle from center

Measurement results display
When the judgment area (Tolerance) is [On], the judgment results are also displayed.

<Display example of measurement results>

In multi-spot measurement mode, 4 measurement light points are specified, and the judgment area is set

as shown in the red frame. The light spot judgment result(OK/NG) is displayed as follows.

Target: Spot-1 Y O Kinside the area)

Target: Spot-2 Y O Kinside the area)

Target: Spot-3 Y N GOutside the area)

Target: Spot-4 Y E r (Light detection not possible)

Target: Al | YNG
Since label No.3 is NG, then the judgment of All become NG.
Also, Target-4 was not measured, so it was excluded from the
judgement.
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3 Measuring

V Offset Tilt Measurement Mode

In the case of external control, judgment can be made by changing the judgment criteria.

Different values can be set for each judgment , and judgment can be made under various conditions by
using different range and origin offset.

Judgment criteria can be changed by entering ZeroSet from a command.
The measurement method is Single, and measurement data is sent continuously in Single format.

D1/D2/X-Y and the judgment range label are displayed on the upper left of the monitor during Offset Tilt
measurement.
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4. Angle Calibration

This section describes the angle calibration procedure. Perform
angular calibration when changing the autocollimator or when angle
adjustment is required.

To perform angle calibration, a parallel mirror (HS-0) to be the horizontal

standard and a wedge substrate (made by Suruga Seiki or equivalent
product available commercially) to be the standard angle are necessary.
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4 Angle Calibration

Overview of Angle Calibration

Angle calibration is an operation to find the angle displacement (pixel resolution) per one pixel of the
CMOS sensor built in the autocollimator.

To perform calibration, install a parallel mirror (HS-0) to be the horizontal standard and the standard
substrate of a wedge substrate (made by Suruga Seiki or equivalent product available commercially) to
be the standard angle as shown below.

—

Guarantee condition of linearity performance
2% F.S))
A F.S.= £1.75°: Measurement distance < 120 mm
A F.S.= £1.00°: Measurement distance < 200 mm
A F.S.= £0.50°; Measurement distance < 300 mm

Parallel mirror

Wedge substrate /
HS-0
=N -
/ / !

According to the Calibration Wizard displayed on the screen, angle calibration is performed.

The correction value of angle calibration is calculated according to the following formula.

Wedge substrate angle (deq)
Light spot - measurement range center (pixel)

Angle per pixel (deg/pixel)

73



4 Angle Calibration

V' Wedge Substrate and Wedge Mirror that can be Used (made by Suruga Seiki)

= Wedge substrate = Wedge mirror
Model No. Angle Model No. Angle
HS-010 0.10 degrees HS-010AL 0.10 degrees
HS-020 0.20 degrees HS-020AL 0.20 degrees
HS-025 0.25 degrees HS-025AL 0.25 degrees
HS-050 0.50 degrees HS-050AL 0.50 degrees
HS-100 1.00 degrees HS-100AL 1.00 degrees

= Parallel mirror

Model No.
HS-0
S01-30-1/10
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4 Angle Calibration

Angle Calibration

In this section, the angle calibration procedure is explained.
Prepare a parallel mirror (HS-0) to be the horizontal standard and a wedge substrate (made by Suruga
Seiki or equivalent product available commercially) to be the standard angle beforehand.

A Set the distance from the laser emission port of the autocollimator to the parallel mirror on the target
object measurement distance shown in the catalog.

AWnhen awedge substrate is used, place a parallel mirror on the wedge substrate, and adjust by verifying
the light spot is one. When a wedge mirror is used, it can be used as it is.

1 Touch ¥ (Settings) in the measurement screen.

The [Settings] screen is displayed.

2 In the [Settings] screen, touch the 1IT (System) tab button.
- EH[EN

LD Adjustment

me

The system settings are displayed.

3 In [Calibration Profile], touch [Custom].
When the settings are not changed, select [Factory].
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4 Angle Calibration

4 Touch the [Start Calibration] button.

[Calibration Wizard] is displayed.

5 Select a calibration method, and touch the [Next] button.

[Manual]:  Select when there are value information of calibration values, and entering values
directly. Goto i W Manual is selecteda

[Measure]: Select when calibration is done by measuring a wedge mirror that wedge angle is
already known. Goto i r_Measure is selecteda

Manual is selected

5

6 Select a calibration value, and touch the [Next] button.

The confirmation dialog is displayed.
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4 Angle Calibration

8 Touch the [OK] button.

The angle calibration value is applied.
When [Cancel] is touched, it ends without calibration.

Measure is selected

6 Set a parallel mirror, and touch the [Next] button.

7 Set the measurement center, and touch the [Next] button.
Adjust to match the light spot to the displayed center line, and touch [ZeroSet] to set the
measurement center.

Enter a threshold to [Binarization Threshold].
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4 Angle Calibration

8 Set a wedge substrate, and touch the [Next] button.
Set a wedge substrate on the reference surface and a parallel mirror on the wedge substrate.

Info

Instead of the wedge substrate and parallel mirror, awedge mirror can be used.

Enter a wedge substrate angle, and touch the [Next] button.
By entering the wedge substrate angle in [Input], the calibration value is calculated.

Urrent Wiastaz Aol
Input 1.000000 Jdes)
X=
Y

[deg]

The confirmation dialog is displayed.

1 1Touch the [OK] button.

The angle calibration value is applied.
When [Cancel] is touched, it ends without calibration.
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5.  Control from External Devices

This product can be operated with commands from external

devices by using serial communication (RS232C) and Ethernet
communication.

In this section, commands and various settings used in
communication with external devices are explained.
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5 Control from External Devices

Connection Specifications with External
Devices

This product connects with external devices via serial connection (RS232C) or Ethernet connection.

~

V Connection with RS232C

Connection specifications of RS232C are explained.
Command sending is performed by using communication application. The port to connect is checked
through system information of PC.

Communication conditions

Item Content
Baud rate 9600/19200/38400/57600/115200 bps
Data length 8 hit
Parity Non
Stop bit length 1 bit
Flow control Non

RS232C connector pin assignment

Use D-sub 9-pin cross cable for the RS232C cable to connect with external devices.
4-pin and 6-pin, 7-pin and 8-pin are short circuit inside the main body.

Use inch screws (#4-40) for the connector lock screws.

Signal
name

Pin No. Remarks

RxD Receiving data

XD Sending data

DTR Data terminal ready
GND
DSR Data set ready
RTS Send request
CTS Send permission

1

O o[NP W|N| P
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5 Control from External Devices

V Connection with Ethernet

Connection specifications of Ethernet are explained.

Command sending is performed by using communication application.
connect is set with the system settings.

Communication items

= Qutput of measurement results (Data Output port)

= Control command and input/output of response (Command port)

= Raw image data output used for measurement (FTP)

Info

In Data Output Port, a number (Command Port + 1) is automatically set.

Communication specifications

= 1000base-T and 100Base-TX"?
= TCP/IP socket communication

= FTP communication
1 Atimage data output, 1000Base-T is required.

IP address and port number to
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5 Control from External Devices

Setting the PC Network and IPU (Image Processing
Unit) IP Address

This section covers the basic setting procedure for connection of the H410 model with a PC.

V Setting the PC Network IP Address

This section covers the basic setting procedure for the PC network IP address.
The supported PC operating system is Windows11.

1 Connect the PC and IPU with the Ethernet cable.
2 Connect the IPU and touch panel monitor with the monitor cable.
3 Start up the PC.

4 Open the Windows tools.
Select [Start Menu] > [All apps] > [Windows tools]

5 Open the Control Panel and click [Network and Sharing Center].

ont ems o
2 BB » Control Panel » All Control Panel ltems
Adjust your computer’s settings
e Ad Wy Au S’;
& s n o co F
Date g Deta &
= @ o
e A 5 o
@ < D 5
M B Network a /= A
& Mouse g & Phone and Mod
"; & P ,', § Feature OB Recovery

The screens displayed will be [Control Panel] > [All Control Panel Items] > [Network and Sharing
Center].

O click [Ethernet].

The [Ethernet Status] screen is displayed.
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5 Control from External Devices

7 Click [Properties].

% Ethernet Status

X
|
General
Connection
IPv4 Connectivity: Internet
IPv6 Connectivity: No network access
Media State: Enabled
Duration: 03:21:18
Speed: 100.0 Mbps
Detois..._|
Activity
Sent L\E Received
-4
Bytes: 31,918,135 137,982,137

l ©eropertes l ©pisable Diagrose
x

The [Ethernet Properties] screen is displayed.

8 Check the [Internet Protocol Version 4 (TCP/IPv4)] box and click the
[Properties (R)] button.

§ Ethernet Properties
Networking

Connect using:
(@ Resitek PCle GOE Family Controller

This connection uses the ollowing items:
¥l 900s Packet Scheduler

I nternet Protocal Version 4 (TCP/IPv4)
s, Microsoft Network Adspter Multiple>or Protocol
¥y Microsoft LLOP Protocol Driver

N

4 Internet Protocol Version 6 (TOP/IPv6)
¥l . Link-Lsver Topology Discovery Responder Y

>

Install - nstel l Properties l
Description

Transmission Control Protocol/Internet Protocol. T
wide ares network protocol that provides communic Bee
scross diverse interconnected networks.

Sult

OK Cencel

The [Ethernet Protocol Version 4 (TCP/Pv4)] screen is displayed.

9 Check the [Use the following IP address (S)] box.

Internet Protocol Version 4 (TCP/IPwd) Properties X

General

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

Obtan an [P address automatically
the following IP address:
1P address:

Subnet mask

Defauit gateway:

@ Use the folowng DNS server addresses
Preferred DNS server:

Alternate DNS server

[[Jvaidate settings upon exit A

o] ol
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5 Control from External Devices

10 With reference to the [IP address (I)], [Subnet mask (U)], and
[Default gateway [D] examples, input the setting information.

Internet Protocol Version 4 (TCP/1Pwd) Properties X
General

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

Obtain an IP address sutomaticaly
® Use the folowng 1P address:

1P address
Subnet mask:
Defauit gateway

@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server

[CJvaidate settings upon exit il

o] oo

Setting examples

IP address (I): 192.168.0.99
Subnet mask (U): 255.255.255.0
Default gateway (D): Blank

For the IP address, we recommend avoiding the use of the IPU default value (192.168.0.100).
When the IPU IP address has been changed from the default value, (192.168.0.100) can be set.

1 1Check the [Use the following DNS server address (E)] box and click
[OK].

Input is not required for [Preferred DNS server (P))] or [Alternate DNS server (A)].

Internet Protocol Version 4 (TCP/IPvd) Properties X
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.

(O Obtain an IP address automatically
(@ Use the following IP address:

1P address:

Subnet mask:

Default gateway:

u the folowing DNS server addresses:
Freferred DNS server:

Alternate DNS server:
[ valdate settings upon exit P

The IP address is set.
Click [Cancel] to cancel the IP address setting.
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5 Control from External Devices

V H410 Model System Setting

This section covers the basic setting procedure for the H410 model system.

1 Start up the H410 model.

2 Touch % [Settings] on the measurement screen.

The [Settings] screen is displayed.

3 On the [Settings] screen, touch the {|T [System] tab.

The system settings are displayed.
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5 Control from External Devices

4 Input the settings with reference to the [Ethernet] [IP address], [Subnet
mask] and [Default gateway] examples.

Configuration

Result Output

Mode Off v
Ethernet

IPAddress 1192 168, 0,100

SubnetMask | 255 255 255 0

Default Gateway 0 i 0 | 0 ] 0

- Port Number
Command: 8000

Data Output:

Setting examples

IP address: 192.168.0.100
Subnet mask: 255.255.255.0
Default gateway: 0.0.0.0

The IP address can be set anywhere in the range of 192.168.0.xxx (xxx = 1 to 254) as long as it does
not overlap with the IP address (ex.: 192.168.0.99) setin " E Setting the PC Network IP Address"
step 11.

5 When input is complete, touch the [Save] button.

o

@ 1
(msec]

Extern:

e
>

The IP address setting is saved.
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5 Control from External Devices

Setting the FTP

V Enabling the FTP Server Function

This section covers the basic procedure for enabling the FTP server function.

1 Open the Windows tools.
Select [Start Menu] > [All apps] > [Windows tools]

2 Open the Control Panel and click [Programs and Features].

~yerr—— N
5 Coaiad 5 iEdrad
o 5g A )
X o n O colo &
5 o .

X @ o

E A Fonts & nd

e i P

> - e N

9 3 oo

The screens displayed will be [Control Panel] > [All Control Panel ltems] > [Programs and Features].

3 Click [Turn Windows features on or off].

5}

The [Windows Features] screen is displayed.
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5 Control from External Devices

4 Go through in the order of [Internet Information Services] > [FTP Server]
and [Web Management Tools] > [IIS Management Console], check the
box, and click the [OK] button.

{E] Windows Features - b0 X

Turn Windows features on or off e

To turn a feature on, select its check box. To turn a feature off, clear its
hat o turned on.

Click the [Cancel] button to cancel the enabling process.
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5 Control from External Devices

V Creating a User

This section covers the basic procedure for creating a user to connect to the FTP server.

1 Open the Windows tools.
Select [Start Menu] > [All apps] > [Windows tools]

2 Open the Control Panel and click [Administrative Tools].

- o X

The screens displayed will be [Control Panel] > [All Control Panel Items] > [Administrative Tools].

3 Double-click [Computer Management].

The [Computer Management] screen is displayed.
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5 Control from External Devices

4 Double-click [Local Users and Groups].

F Comp:
&

LocslUsers and Groups &
Moee Actions

5 Right-click [Users].

Actions
Local Users and Groups &
More Actions

6 Click [New User].

Actions
Local Users and Groups &
More Actons »

7 Input the user name and password.
The user name and password may be chosen at will.

New Uses ? X
St G
Full name
Desoription
e,

Password eoscose

Contrm password ssssses]

[AUser must change password st next logon
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5 Control from External Devices

8 Uncheck [User must change password at next logon (M)], check
[Password never expires (W)], and click the [Create] button.

Passwor 4 (ecoooee

Confirm password: [escccee

User cannot chenge password

[ Pssemord never expies
[[] Account is dissbled

Help Create Close

Click the [Close] button to cancel the user creation process.

9 Double-click [Users] and confirm that the previously created user has
been registered.
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5 Control from External Devices

V Setting the FTP Server

This section covers the basic setting procedure for the FTP server.

1 Open the Windows tools.

Select [Start Menu] > [All apps] > [Windows tools]

2 Open the Control Panel and click [Administrative Tools].

3 Al Control Panel Rems - o x

Yge
g
f 3

o nduing Ox

7 Mail (Microso
o g &
P o %} ;™ re
D reo A v w s

The screens displayed will be [Control Panel] > [All Control Panel Items] > [Administrative Tools].

3 Double-click [Internet Information Services (lIS) Manager].

o x
5|
‘
1P Logon °
AemiR. —
o
Filter: - 5 Show All | Group by: Area 2
FP
G - =
o 7 B ¥ :
(e i ere)
P FTP Authorization  FTP Directory ~ FTPFirewall  FTPIP Address  FTP Logging FTP Logon
Authentication ules Browsing Support and Domain .. Attempt R...
o=
s G
FTPMessages  FTPRequest TP SSL Settings FTP UserIsolation
Filtering
Resty

When FTP service is installed, the Features view in the middle of the [Internet Information Services
(IIS) Manager] screen will display the FTP function icon.
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5 Control from External Devices

4 Right-click the server icon on the left panel and click [Add FTP site].

& Internet Inf ion Services (IIS) Manag;
P

€3 » DESKTOP-GCS6AHP »

File View Help

Connections
‘;Il DESKTOP-GCS6AHF
I e
a DESKrm Refresh
@ Add Website...
N
[g Add FTP Site... )
Rer4 FTP Authorization
Rules
Switch to Content View =
RG]
FTP Messages FTP Request
Filtering

The [Site Information] setting screen is displayed.

5 Input a name into [FTP site name (E)], select [Physical path (H)], and click
the [Next] button.
[FTP site name (E)] may be chosen at will.

For [Physical path (H)], create an FTP file directly under C: in advance and select it here.
Ex.: C:\inetpub\ftproot

The [Binding and SSL Settings] setting screen is displayed.
Click the [Cancel] button to cancel the FTP server setting.

6 Under [SSL], check the [No SSL] box and click the [Next] button.

0 Binding and SSL Settings
"
.

..........

S5t Centheste

The [Authentication and Authorization Information] setting screen is displayed.
Click the [Cancel] button to cancel the FTP server setting.
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5 Control from External Devices

7 For [Authentication], check the [Basic (B)] box.

0 Authentication and Authorization Information
|

= i )

8 For [Allow access to <1088>(C)], select [Specified roles or user groups]
and input the user name created in I' Input the user name and

passwordA .

Auncecaten

,,,,,,,,,,,

,,,,

9 For [Permissions], check the [Read] and [Write] boxes and click the
[Finish] button.

Ad4FIP Sae

Autnartcmn

o )=

Click the [Cancel] button to cancel the FTP server setting.
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5 Control from External Devices

10 Right-click the FTP site and click [Add Virtual Directory].

€} Intemet Information Services (IIS) Manager

€3 » DESKTOP-GCSSAHP »

File View Help

Connections
“}' DESKTOP-GCS6AHP Home

v 95 DESKTOP-GCS6AHP (T e
v 5 DESKTOP-GCS6AHP | [, - P —
2 Application Pools

" |

6 )
FTP Authorizat FTP Direct

Rules rowsing

-

) il

i
FTP Request FTP SSL Sett
Filtering

a

The [Add Virtual Directory] screen is displayed.

1 1 Input the name classifying the Web server into [Alias (A)], input the Web
server physical path into [Physical path (P)], and click the [OK] button.

For [Physical path (P)], create a file directly under C: in advance and select it here.

Ex.: [Alias (A)]: wwwroot
[Physical path (P)]: C:\inetpub\wwwroot

When setting "Upload Folder (FTP) in the IPU system setting, the content set with this item will

be required.
Setting [Alias (A)] enables the IPU to upload image data to the folder set with the physical path.

Add Virtual Directory ? X

Site name:  ftpsite
Path: /

Alias:

|
Example: images

Physical path:

Pass-through authentication

Connect as... Test Settings...

l oK l Cancel

Click the [Cancel] button to cancel the "Add virtual directory" process.
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5 Control from External Devices

12Click the FTP site and then double-click [FTP Directory Browsing] in
the center of the list of functions.

The [FTP Directory Browsing] screen is displayed.

13Check the [Virtual directories] box under [Directory Listing Options].

A list of virtual directories is displayed with the FTP client, enabling confirmation of the setting
content.
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5 Control from External Devices

V' Permitting Communication Through the Firewall

This section covers the basic setting procedure for the firewall.

1 Open the Windows tools.
Select [Start Menu] > [All apps] > [Windows tools]

2 Open the Control Panel and click [Security and Maintenance].

SyepS—
at B U e
> o @ =
@ e 7 d
@ e < % D5
o M &8 @
B o & M
e % .
) so 8 s
® B s
N 8 u

The screens displayed will be [Control Panel] > [All Control Panel Items] > [Security and
Maintenance].

3 click [Security (S)].
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5 Control from External Devices

4 Click through as follows: [Security (S)] > [Network Firewall] > [Display
Windows Security].

The [Windows Security] screen is displayed.

5 Click [Allow an app through firewall].

“» Firewall & network protection

© sesngs

The screens displayed will be [Control Panel] > [All Control Panel Items] > [Windows Defender
Firewall] > [Allowed apps].

6 Click the [Change settings] button.
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5 Control from External Devices

7 Check the [Private] and [Public] boxes under [FTP Server] and click the
[OK] button.

x

9 ]
* ROEOORORPOON §
~ BRORooOboOOO§

H
i

Click the [Cancel] button to cancel the communication through firewall setting.
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5 Control from External Devices

V Starting the FTP Server

This section covers the basic startup procedure for the FTP server.

1 Open the Windows tools.
Select [Start Menu] > [All apps] > [Windows tools]

2 Open the Control Panel and click [Administrative Tools].

The screens displayed will be [Control Panel] > [All Control Panel Items] > [Administrative Tools].

3 Double-click [Computer Management].

The [Computer Management] screen is displayed.

4 Click [Services and Applications].
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5 Control from External Devices

Click [Internet Information Services (lIS) Manager].

B Computer Mansgement - o X
s | Actions
i System Tools Computer Mansgement (L. &
More Actons »
- o x
- % » DESKIOP-GCSEAHP » w8
Connections. Actioms.
@)  DESKTOP-GCS6AHP Home
ol - s Fiter & Show AR | Group by "
w re;
m - °
& (=) o) ®
v F1P Athoriben  FTP Dectory
tmivtrats oimser S Abentication  Rudes Browmaing
Serices -
& WM Control i i i)
Ffreal PP Adden  FTPLoggng
Support nd Doman
2
FPlogon  FPMemsges I fequest
serempih Fineing
[ W
FI955L Setings TP User olaion
2 -
Authentication Serve Certicates
Mansooment av
« 5 [ FestresView )i Content iew
Click [Sites].
[ & Comoute Munagemert "
| P Action view Help
|- olll ]
& Computar Marwgement Loca) B oo s = o
v 1 Symom ook
T Comnes tom. Actiom
U’f DESKTOP-GCS6AHP Home
53 DESKTOP-GCSEAHP [OESKTOl
d - Pock = & Show A8 Group by )
% Stes = ~= o
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G P F Auhenuen
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FPfvmall PP A FTPloggng
Sopport and Domain
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FPlogon  FIP Messages
AttemptR
FIP S5 Setings FTPU
B -
Authentcaticn Sever Certficates
" > [ Festres View 2 Contant View
| 8 compuner Management - o X
Fie Adien View Hep
TS
& Cove B0 %, oescor oo » w o
Action
DESKTOP-GCSGAHP Home
GShowl |Growby &
5 °
®
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& WM Control &
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FIP SSL Settings
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101



5 Control from External Devices

9 Click [FTP Site Management] and then [Start].

95 » DESKIOP-GCSBAHP » w .-

U‘H DESKTOP-GCS6AHP Home
x|

The FTP site will start up.
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5 Control from External Devices

V Setting an IP Address Connecting to the FTP Server

This section covers the basic setting procedure for IP addresses connecting to the FTP server.

1 To set an IP address connecting to the FTP server, see the section on

"E Setting the PC Network IP Address".

V Setting the IPU FTP

Image Output (FTP)

On Off
IP Address 1921 1681 Of 2
User Name Ss_ipu
Password 1234

Upload Folder /Ftp

Image Output (FTP)
IP Address: Input the IP address set in FTP Server IP Address.

User Name: User name set.

Password: Password set.
Upload Folder: Alias set.

FTP construction is now complete.

Turn Image Output (FTP) ON to save all image data to the Upload Folder during normal measurement.
As image data will continue to be saved until Image Output (FTP) is turned OFF, make sure the PC's
storage capacity is not overwhelmed.
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5 Control from External Devices

V Supplementary Items

1) If connection with the FTP server is not possible even after completing FTP setting, do as follows.
[Turn off firewall]

P Customize Settings

= « 4 @ <« Al Control Panel ltems > Windows Defender Firewall > Customize Settings

Customize settings for each type of network
You can modify the firewall settings for each type of network that you use.
Private network settings
0 (O Tum on Windows Defender Firewall
Block ming connect 8
rdows D Firewall blocks a new apy

[w @® Tum off Windows Defender Firewall (not recommended) ]

Public network settings
o (O Turn on Windows Defender Firewall

Block all incoming connections, incl

Notify me when Windows Defender Firewall blocks a new apg

[g @ Turn off Windows Defender Firewall (not recommended) ]

In the order of [Control Panel] > [Systems and Security] > [Windows Defender Firewall], select [Turn
off Windows firewall] under both [Private networks] and [Public networks] and click the [OK] button.

2) When the FTP cannot be normally connected, the screen may freeze for several minutes.
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5 Control from External Devices

Operating the Setup Transfer Tool

This section covers the basic operation of the Setup Transfer Tool.

V Starting the Setup Transfer Tool

This section covers the basic startup procedure of the Setup Transfer Tool.

The Setup Transfer Tool cannot be used during measurement with the H410 model. Switch to the setting
screen before use.

1 Unzip [SetupTransferTool Ver.xxx.zip].

stuplransteriool
a\Verd:0.0.2p

A [SetupTransferTool_Ver.xxx] folder is created.

2 Double-click the [SetupTransferTool Ver.xxx] folder.

Setuplransteriool
BVer110.0

The [SetupTransferTool_Ver.xxx] folder opens.

3 Double-click [Release Ver.xxx].

vi = | H410-Series_SetupTransferTool_Ver.1.0.0
Home Share View

< r % Cut
Pinto Quick Copy Paste Move Copy  Delete

,,,,,, [7] Paste shorteut to -

Clipboard Organize

v 4 > ThisPC > OS(C) » H410-Series_SetupTransf
Name
' Release_Ver.1.0.0 I

The [Release_Ver.xxx] folder opens.
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5 Control from External Devices

4 Double-click [SettingTool.exe].

v 5 | Release_Ver.1.0.0
Home Share View

@ n ¥ cut
N |
Pinto Quick Copy Paste % Mo
access [#] Paste shortcut t
Clipboard Orgd
€ v « OS(C:) » H410-Series_SetupTransferTo
Name

a
lT SettingTool.exe I
Y. Seffexe.conf»g

&) Setti M. pdb
| Suruga.Platform.Backup.dil
&) Suruga.Platform.Backup.pdb
Suruga.Platform.Backup.xml

The [Setup Transfer Tool] window opens.

V Understanding the [Setup Transfer Tool] Window

This section covers how to understand the [Setup Transfer Tool] window.

Device list

®

[Dcvvce List Device Info
HPU-1000
| | ®
70-b3-d5-9f-e0-25
00.01.00.05
LAC Settings
1. Default
2. Default
3. Default
4. Default
5. Default
6. Default
[ Add ][ Remove ] [Downloadsemnos [ Upload Settings ]

Displays a list of each device's IP address.

IP address

Displays the IP addresses added in "

[Add] button

Click to add IP addresses.

[Remove] button

E Adding Devices".

Click to remove added IP addresses.

Device info

Displays information about the selected device.
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5 Control from External Devices

LAC settings
Displays the name of the [setting files] on the H410 model.

[Download Settings] button
When clicked, downloads the setting files on the H410 model.

[Upload Settings] button
When clicked, uploads setting files to the H410 model.

[Firmware Update] button
When clicked, updates the IPU firmware on the H410 model.

V Adding Devices

This section covers the basic procedure for adding devices.

| click the [Add] button.

B tonp Bt «
SURUGA
SEIKIF

Device List Device Info

The [Add Network Device] screen is displayed.

2 Input the IP address set in step 4 of " Yy H 4 NMo@el System Setting" and
click the [OK] button.

1P Address

[ 192] . [ 168 . 0. wo]

The added IP address is displayed in the [Device List].

B Scvp Vi
SURUGA
SEI

L

(I
Click the [Cancel] button to remove the entered IP address.
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5 Control from External Devices

~

V Removing Devices

This section covers the basic procedure for removing devices.

1 In the Device List, click the IP address to be removed and then click the
[Remove] button.

When the [Remove] button is clicked, a confirmation screen is displayed.

?) Click the [OK] button.

Remove Network Device

Following device will be removedt
192.1680.105

Are you sure you want to remove it?

I [%_]I vyl

The IP address is removed from the [Device List].
Click the [Cancel] button to cancel the device removal.
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5 Control from External Devices

V Connecting Devices

This section covers the basic procedure for selecting an IP address for device connection.

1 Click the IP address in the [Device List].

LAC Settings

[as ]| e

After connection with the device, if communication begins normally, the information in [Device Info]
and [LAC Settings] will be updated.

SURUGA
SEIKIF

Device List Device Info

HPU-1000
192.168.0.100
70-b3-d5-9f-e0-25
00.01.00.05

omaunES

m
foul
o
oul
Defoult

ODefoult

Add Remove Downosd Settings | Upload Settings

If connection with the device is not possible, the [Disconnected] window will appear in [Device Info].

Device List

SURUGA
SEIKIF
vice Info
o

102.168.0.100

LAC Settings

Add Remove

When reconnecting devices or updating information in [Device Info] and [LAC Settings], click the IP
address in the [Device List] again.
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5 Control from External Devices

V Downloading Setting Files

This section covers the basic procedure for downloading setting files set with the H410 model.

1 Click the IP address of the device for setting file download, and click the
[Download Settings] button.

The [Save As] window is displayed.

2 Set the file name and click the [Save (S)] button.

When the [Save (S)] button is clicked, the file will be saved with a .lac extension in a folder.
The folder will be automatically generated with the connected name in the Device List.

P—— e Fe
Ve Foers ) o=

Click the [Cancel] button to cancel the setting file download.

V Uploading Setting Files

This section covers the basic procedure for uploading setting files to the H410 model.

1 Click the IP address of the device for setting file upload, and click the
[Upload Settings] button.

T x
SURUGA
SEIKIFM
o List e Info
HPU-1
102.168.0.100 192.168.0.1 Firmwore Update

The [Open] window is displayed.
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5 Control from External Devices

2 Select a setting file and click the [Open (O)] button.
The setting file extension is .lac.

The [Update setup] window is displayed.
Click the [Cancel] button to cancel the setting file upload.

3 click the [OK] button.

To overwrite system settings other than network-related settings (IP address, network, gateway) at
the same time, check the box.

e Uploading file:

C:¥SetupTransferTool_Ver.0.0.4¥Release_Ver.0.0.4¥192.168.
0.100¥LacSettings.lac

to
1PU: 192.168.0.100

Are you sure you want to proceed?

0 Overwrite system settings.

8

Setting files are uploaded to the H410 model.
Click the [Cancel] button to cancel the setting file upload.

V Updating Firmware
This section covers the basic procedure for updating the H410 model IPU firmware.

1 Click the [Firmware Update] button.

B Seny Bt o
SURUGA
SEIKIF
Device List Device Info

HPU-1000
192.168.0.100 Femaers Updata

70-b3-d5-9-¢0-25
00.01.00.05

The [Open] window is displayed.
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5 Control from External Devices

2 Select firmware and click the [Open (O)] button.

The firmware extension is .dat.

The confirmation screen is displayed.
Click the [Cancel] button to cancel the firmware upload.

3 click the [OK] button.

Following device will be updated.
1\ 1PU: 1921680100

Current Firmware: 0.1.0.1

New Firmware: 0.1.0.1

Are you sure you want to proceed?

Note: Do not turn off the device while updating.

lEl vt
x

Firmware updating begins and a window calling for a restart is displayed.
10 minutes or so are required for updating.
Click the [Cancel] button to cancel the firmware updates.

/l click the [OK] button.

Firmware Update X

Firmware has been updated.
Please restart the device.

=0

e

5 Restart the H410 model.

Firmware updating is complete.
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5 Control from External Devices

Data Communication Format

For details of formats, seei E Command Formata
In this section, examples of data receiving images by each mode are introduced.

Info
H410 and HIP-1200 mode use same communication format.

= In case of Internal Mode
Judgment results and measurement values are sent to output destination with a specified cycle.

_Judgement Result

Host |,_Judgement Result i Interval IPU

Judgement Result ! Interval

= In case of Trigger Mode

Judgment results and measurement values are sent to output destination, if pulse is input to DI
(Measurement start trigger).

Measurement start pulse

. IPU
Host | - Capturing Image

i - Processing*
_Judgement Result i

*The process time differs depending on the measurement condition.

~

V Measurement Results Output Formats

Each measurement result is output with the following formats. Each character is written with ASCII code.

Info
Output data are output after being stored inside the buffer. When measurement speed is faster than an
output speed, BUSY is output until output becomes possible with filled internal buffer.

Example of single measurement data

<Basic Alignment>

LG | s x| [  [o|cR[LF]
G: Header

*S: Judgment result

*X, *Y and *D: Measurement result

= In case of Judgment = OK, Unit = deg, X = +0.123, Y =-0.001 and D = 0.020
G,0,+0.123,-0.001,0.020CRLF
ASCII (hexadecimal notation):
472c4f2c2b302e3132332¢2d302e3030312¢20302e3032300d0a
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5 Control from External Devices

= Judgment = In case of NG
G,N,999999,999999,999999CRLF
ASCII (hexadecimal notation):
472c4e2c3939393939392¢3939393939392¢3939393939390d0a

Device Control with External Commands

This product can control with commands from external devices connected by RS232C and Ethernet.
In this section, the commands and command formats that can be used are explained.

Info

For default setting of IPU, data output at the maximum frame rate (25 ms) for both Normal Mode/HIP-1200
Mode in RS232C communication and Ethernet communication is supported. However, for data acquisition
in command communication, as it depends on the PC environment you are using, a little delay may be

occurred. When need to perform stable data reception equivalent to the frame rate, please use the Stream

function.

The waiting time between each command should be 200msec or more.

V List of External Commands

The external commands that can be used are introduced.

= In case of normal mode (at factory shipping settings)

ldentification Command content Process on the IPU side
character
R0O00 File readout command Send the setting values of the specified file
R001 File basic information reading command Send the basic information of a file
R102 Setting value individual request command Send the setting values of the specified item
R103 Setting value batch request command Send the setting values as batch
R106 Measurement value and exposure time (1 to 8) and | Send measurement results and LD output and
luminance data and spot info data request command | exposure time (1 to 8) and luminance value and spot
Note: The difference with the R107 is that the luminance data
exposure time readout value is different.
R107 Measurement value and exposure time (0 to 7) and | Send measurement results and LD output and
(Deprecated) | luminance data and spot info data request command | exposure time (0 to 7) and luminance value and spot
luminance data
R108 Measurement value and exposure time (0 to 7) and | Send measurement results and LD output and
(Deprecated) luminance data request command exposure time (0 to 7) and luminance value
R109 Measurement value request command Send measurement results
R111 LD output setting values request command Send the setting values of LD output
R112 LD output automatic adjustment mode request Send the setting values of LD output automatic
command adjustment mode
R113 LD external output mode request command Send the setting values of LD external output
R114 External trigger mode request command Send the setting values of external trigger mode
R115 Camera internal trigger interval time request command | Send the setting values of internal trigger mode
R116 Camera exposure time request command Send the setting values of exposure time (1 to 8)
R119 Measurement luminance readout command Send a luminance value
R120 Display setting request command Send the setting values of display settings
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5 Control from External Devices

ldentification Command content Process on the IPU side
character

R121 Zoom setting request command Send the setting values of Zoom settings

R122 Measurement value output setting request Send the setting values of measurement output settings
command

R123 GPIO Strobe setting request command Send the setting values of DIO Strobe settings

R124 Binary threshold for pixel calibration request Send a binary threshold used for calibration
command

R125 Pixel calibration mode request command Send the setting values of calibration mode

R126 Pixel calibration value for user settings request Send the pixel calibration value when the calibration
command mode is the user settings

R127 Zero calibration value mode request command Send the setting values of zero calibration value mode

R128 Zero calibration value for user settings request Send zero calibration value for user settings
command

R129 RAW image output mode request command Send the setting values of RAW image output mode

R130 LD output automatic adjustment result request Send the results of LD output automatic adjustment
command

R131 LD output automatic adjustment logic type request | Send the logic type of LD output automatic adjustment

command

R132 LD output automatic adjustment work reflectance | Send the work reflectance of LD output automatic
request command adjustment

R133 LD output automatic adjustment LD power limit | Send the LD power limit of LD output automatic
request command adjustment

R134 LD output automatic adjustment target luminance |Send the target luminance of LD output automatic
request command adjustment

R080 System information readout command Send system information

R081 RS232C setting request command Send the setting values of RS232C settings

R082 Ethernet setting request command Send the setting values of Ethernet settings

R083 FTP server setting request command Send the setting values of FTP server settings

R099 Command mode request command Send the setting values of command mode

Deprecated: The exposure time readouatandRI®8rueet ursnsi 1A ot 08,70, db uma kRl
command.
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5 Control from External Devices

ldentification Command content Process on the IPU side
character
WO000 File saving command Send ACK after saving the specified file
W102 Setting value individual change command Send ACK after changing the setting values of the
specified item
W103 Setting value batch change command Send ACK after batch changing the setting values
W111 LD output setting values change command Send ACK after changing the LD output setting values
w112 LD output automatic adjustment mode change Send ACK after changing the LD output automatic
command adjustment mode
W113 LD external output mode change command Send ACK after changing the LD external output mode
W114 External trigger mode change command Send ACK after changing the external trigger mode
W115 Camera internal trigger interval time change command | Send ACK after changing the interval time of the
internal trigger mode
W116 Camera exposure time change command Send ACK after changing the exposure time (1 to 8)
W120 Display setting change command Send ACK after changing the display settings
W121 Zoom setting change command Send ACK after changing the Zoom settings
w122 Measurement value output setting change command | Send ACK after changing the measurement output
settings
W123 GPIO Strobe setting change command Send ACK after changing the GPIO Strobe settings
w124 Binary threshold for pixel calibration request command | Send ACK after changing the binary threshold used for
calibration
W125 Pixel calibration mode change command Send ACK after changing the calibration mode
W126 Pixel calibration value for user settings change Send ACK after changing the pixel calibration value
command when the calibration mode is user settings
W127 Zero calibration value mode change command Send ACK after changing the Zero calibration mode
w128 Zero calibration value for user settings change Send ACK after changing the zero calibration value for
command user settings
W129 RAW image output mode change command Send ACK after changing the RAW image output mode
w131 LD output automatic adjustment logic type change | Send ACK after changing the logic type of LD output
command automatic adjustment
W132 LD output automatic adjustment work reflectance Send ACK after changing the work reflectance of LD
change command output automatic adjustment
W133 LD output automatic adjustment LD power limit change| Send ACK after changing the LD power limit of LD
command output automatic adjustment
W134 LD output automatic adjustment target luminance Send ACK after changing the target luminance of LD
change command output automatic adjustment
W081 RS232C setting change command Send ACK after changing the RS232C settings
W082 Ethernet setting change command Send ACK after changing the Ethernet settings
WO083 FTP server setting change command Send ACK after changing the FTP server settings
W099 Command mode change command Send ACK after changing the command mode
S100 Settings screen call command Send ACK after calling Settings screen
S101 Measurement screen call command Send ACK after calling Measurement screen
S105 LD output automatic adjustment command Send ACK after automatically adjusting the LD output
S106 Zero reset Send ACK after zero rese
S107 Zero set Send ACK after zero set
S108 Offset Tilt judgment 1 change command Send ACK after changing the judgment area to
judgment 1 at Offset Tilt
S109 Offset Tilt judgment 2 change command Send ACK after changing the judgment area to
judgment 2 at Offset Tilt
S998 Reboot Send ACK after reboot system

Note: The waiting time between each command should be 200msec or more.
The IPU processing may not be in time then processing may not be possible.
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5 Control from External Devices

V Command Format

Output formats of each command are explained.
Each character of a format is written with ASCII code.

= In case of normal mode (at factory shipping settings)

A.Readout system
Command formats on readout are explained. Example: R109 command

R109 Command

Host

Delay time

IPU
l (Max. 200msec)

R109 Measurement Result

-
-+

<File readout>
Outputs the setting values to the specified file.

[Rlofofo] [F1f cR | tF ]

Host l IPU

|R|[}|[}|[}| CR| LF | Processing

*1: File No. [0o] ( A ®Selected file, i 1tdf 6=CcFile 1 to 6)

<File basic information readout>
Outputs the basic information of a file.

[R[o]o[1] cr | LF |

Host

[R[oJof1], [*1]. ]2 IF3[.]%4[ . [*s] . [%6] . [*7] crR | F | ||Processing

l IPU

*1: No. of files [1] (1 to 6)

*2: File name 1 (The maximum number of characters = 24)
*3: File name 2 (The maximum number of characters = 24)
*4: File name 3 (The maximum number of characters = 24)
*5: File name 4 (The maximum number of characters = 24)
*6: File name 5 (The maximum number of characters = 24)
*7: File name 6 (The maximum number of characters = 24)
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5 Control from External Devices

<Setting value individual readout>
Outputs the present setting value per item.
[R]1]o]2] [*1]. [2] cr | LF |

Host l IPU

3 Processing

[r[1]0]2], CR [ LF |

*1: Measurement mode (Here, since it is the angle measurement, i Obécomes the fixed value)
*2: Item code (see the list of item codes shown below)
*3: The setting contents (Value differs depending on items. See <Setting value batch readout>)

List of item codes

Code Item name
00 Binary level
01 Noise level
02 Effective luminance upper limit value
03 Effective luminance lower limit value
04 Effective luminance judgment mode
05 Judgment type
06 Circle-radius

07 Rectangular-XL
08 Rectangular-XH
09 Rectangular-YH
10 Rectangular-YL
11 Circle2-radius

12 Offset-X
13 Offset-Y
14 Label measurement mode

15 Numbering

16 Judgment label

17 Maximum No. of light spots

18 Centroid calculation method

19 Average

20 Effective light spot size mode

21 Effective light spot pixel upper limit value

22 Effective light spot pixel lower limit value

<Setting value batch readout>
Outputs all present setting values.

RI1|0)3], |1 CR| LF

IPU
Host
 RODRLTA LT T Lo T o L P T P e oL T P P T ] Pl [l T R ] s

*1: Measurement mode (Here, since it is the angle measurement, fi Obécomes the fixed value)
*2: Binary level (600 to 4095)
*3: Noise level (600 to effective luminance lower limit value-1)

*4: Effective luminance upper limit value (Effective luminance lower limit value+1 to 4095)
*5: Effective luminance lower limit value (Noise level+1 to effective luminance upper limit
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5 Control from External Devices

value-1)
*6: Effective luminance judgment mode [o]( fi COFE A 1 6 = ON)

*7: Judgment type [o]( A 0 0 =MOIFFSs Cli 2 @+ Rect angul ar )
*8: Circle-radius (0.001 to 1.750)

*9: Rectangular-XL (-1.750 to XH-1)

*10: Rectangular-XH (XL+1 to 1.750)

*11: Rectangular-YH (YL+1 to 1.750)

*12: Rectangular-YL (-1.750 to YH-1)

*13: Circle 2-radius (0.001 to 1.750)

*14: Offset-X (-1.750 to 1.750)

*15: Offset-Y (-1.750 to 1.750)

*16: Label measurement mode [1]( A 0 6 = i 1ndg=l Reldtivie,ifi 2 0 = Mbsodlutej i 3 0 = OTiltf s et
D1/D1, i 4 6 = OTiltfD4/B2, A 5 6 = OTilttD4/X¥-Y)
*17: Numbering [1]( A 0 6 =dAscemding order, i 1 6 = Aasogridiag order)
*18: Judgment Iabel( i 0 0 =NALLOL=, L ailRedl=1L ,ailBedl=A ,dikedl=3 aitbedl=4.,ab el 5)
*19: Maximum No. of light spots [1] (3 to 5)
*20: Centroid calculation method ( i 0 0 =cAntraddan 1 0 = L u mcenter ofc e
gravityandfi 2 0 = L u mpeakq n c e

*21: Average [1]( A 0 0 =fOIFFim@s, fi 2 Otimds, A 3 Otim&s, i 4 O tiMes)
*22: Effective light spot size mode [1|( AH@FF, A 1=AON)
*23: Effective light spot pixel upper limit value (Effective light spot pixel lower limit

value+1 to 32767)
*24: Effective light spot pixel lower limit value (1 to Effective light spot pixel upper limit
value-1)
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5 Control from External Devices

<Measurement value and exposure time (1 to 8) and luminance data and spot info data
readout>

Outputs the present angle measurement value and exposure time (1 to 8) and luminance data and
spot info data.

The return example is in case of 1 spot measurement.
[R[1]o]6] cr | LF ]

Host l IPU

Ar[afofel fe[ Jul fel Jo[ JX| . fv[ [of Jof [T[.[s] cR]LF] | Processing

*P: Maximum luminance value of the entire measured image 600 4095

*LP: LD output value 0~4095

*E: Cameraexposuretime o =0. s 0. Z2M@INs 0. 4Js0. 33 ms
b0=2. GOBIMNs 4. I3 Ins 9. 28BmNs20. 00 ms

*J. Judgment result (AO0=0K, ANOFENNG, AEO=ERROR,

*X: Angle around the X axis

*Y: Angle around the Y axis

*D: Angle from the measurement center

*SP: Maximum luminance value of the spot

*T: Spot luminance accumulation value

*S: Spot size

When setting Target=All, the readout format of measured values in multi setting is added to the end
according to the specified maximum number of spots. Please see below.
Single -spot mode: R106,P,LP,E,J,X,Y,D,SP,T,SCRLF
Multi-spot mode 3spots: R106,P,LP,E,J,X,Y,D,SP,T,S, --- X3,Y3,D3,SP3,T3,S3CRLF
Multi-spot mode 4spots: R106,P,LP,E,J,X1,Y1,D1, X4,Y4,D4,SP4,T4,SACRLF
Multi-spot mode 5spots: R106,P,LP,E,J,X1,Y1,D1,- X5,Y5,D5,SP5,T5,S5CRLF
*When Target=1 to 5 is set, the measurement result of the specified Target is output in single setting
format.

120



5 Control from External Devices

<Measurement value and exposure time (0 to 7) and luminance data and spot info data
readout> (Deprecated)

Outputs the present angle measurement value and exposure time (0 to 7) and luminance data and
spot info data.

The return example is in case of 1 spot measurement.
[R[1]o]7] cr | LF ]

Host l IPU

(R [PTA Tol T el T TR T ol =l T TS R ] |Jerocesin

*P: Maximum luminance value of the entire measured image 600 4095

*LP: LD output value 0~4095

*E:Cameraexposuretime@ Af00=086Ae2mMs0828Qms08Aa3mMs02893ms
R40=2806ms48B8bms983288ms20. 00 ms

*J. Judgment result (AO0=0K, ANOFEING, AEO=ERROR,

*X: Angle around the X axis

*Y: Angle around the Y axis

*D: Angle from the measurement center

*SP: Maximum luminance value of the spot

*T: Spot luminance accumulation value

*S: Spot size

When setting Target=All, the readout format of measured values in multi setting is added to the end
according to the specified maximum number of spots. Please see below.
Single -spot mode: R107,P,LP,E,J,X,Y,D,SP,T,SCRLF
Multi-spot mode 3spots: R107,P,LP,E,J,X,Y,D,SP,T,S, --- X3,Y3,D3,SP 3,T3,S3CRLF
Multi-spot mode 4spots: R107,P,LP,E,J,X1,Y1,D1, X4,Y4,D4,SP4,T4,SACRLF
Multi-spot mode 5spots: R107,P,LP,E,J,X1,Y1,D1,- X5,Y5,D5,SP5,T5,S5CRLF
*When Target=1 to 5 is set, the measurement result of the specified Target is output in single setting
format.

Deprecated: The exposure time readoutmakingitaue i s
deprecated command.
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5 Control from External Devices

<Measurement value and exposure time (0 to 7) and luminance data readout> (Deprecated)
Outputs the present angle measurement value and exposure time (0 to 7) and luminance data.
The return example is in case of 1 spot measurement.

[R[1]o]s] cr] F ]

Host l IPU

[RITo[e el Lol Tel Tl [ T To[ R ] ||rrocessn

*P: Maximum luminance value of the entire measured image 600 4095

*LP: LD output value 0~4095

*E: Camera exposure time[0] Ai00=0863AmMs 08 AAms 08 A3 ms 08 93ms
AR40=28006mMs48B8B6ms98ABms20. 00ms

* J Judgment resul t (AOCO=0K, iNO=NG, ANEO=ERROR,

*X: Angle around the X axis

*Y: Angle around the Y axis

*D: Angle from the measurement center

When setting Target=All, the readout format of measured values in multi setting is added to the end
according to the specified maximum number of spots. Please see below.

Single -spot mode: R108,P,LP,E,J,X,Y,DCRLF

Multi-spot mode 3spots: R108,P,LP,E,J,X1,Y1,D1, --- X3,Y3,D3CRLF

Multi-spot mode 4spots: R108,P,LP,E,J,X1,Y1,D1, X4,Y4,D4,CRLF

Multi-spot mode 5spots: R108,P,LP,E,J,X1,Y1,D1, X5,Y5,D5,CRLF

*When Target=1 to 5 is set, the measurement result of the specified Target is output in single setting
format.

Deprecated: The exposure time rredadnwt fivaltwe 7i, D M

deprecated command.
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5 Control from External Devices

<Measurement value readout>
Outputs the present angle measurement value.

The return example is in case of angle measurement (1 spot measurement).
[R[1]o]o] cr ] LF ]

Host l IPU

[RLTeTe ol T [V e[ SR ] ||processing

*J: Judgment resul t (AOO0=0K, i N@QFE)N G, NEO=ERROR,
*X: Angle around the X axis

*Y: Angle around the Y axis

*D: Angle from the measurement center

When setting Target=All, the readout format of measured values in multi setting is added to the end
according to the specified maximum number of spots. Please see below.

Single -spot mode: R109,J,X,Y,DCRLF

Multi-spot mode 3spots: R109,J,X1,Y1,D1, --- X3,Y3,D3CRLF

Multi-spot mode 4spots: R109,J,X1,Y1,D1, ------- X4,Y4,DACRLF
Multi-spot mode 5spots: R109,J,X1,Y1,D1,-------- X5,Y5,D5CRLF
*When Target=1 to 5 is set, the measurement result of the specified Target is output in single setting
format.

Info
AThe unit of measurement value follows the menu settings.

123



5 Control from External Devices

The measurement result of the data acquired by the command is in the following format.
(Common to R106/R107/R108/R109 commands)

[UNIT = deg] (X,Y and D are common) Data acquiring example
R109,0, 0.039240,-0.022483, 0.045224
‘ ,- . ) Header OK/NGl X Y D :
) — T Y
Sign 1 digit 6 decimal places Measurement result display
integer

[UNIT = min + sec] (X,Y and D are common)

109,N,-11910, 556, 1

Theoutput is converted to seco

) \ J

L
Si’gn 5 digit'integer

[UNIT = mrad] (X,Y and D are common)

L J \ J L 7
T Y T

Sign 2digitinteger 2decimal places

*|f the measured value has less than the maximum number of digits, the number and sign
are right-justified and left blank.
*When a measurement error occurs, it is filled with commas and 9s as shown below.

999999, 99

[mrad] (TR

[Stream, 1/O Setting]
"G" is displayed when measurement result reception is not identified by the command
header as Stream and IO settings.

Command: |[jy[EIAR T

Stream, I/O:

[Judgment (Tolerance)=0n/Off]
When the judgment function is Off, the judgment display area is displayed with "*".
When the judgment function is On, the judgment display become as OK=[0], NG=[N] or
Error=[E] according to the judgment result.

Judgement Off:

Judgment On: |18}

<LD output setting value readout>
Outputs the LD output setting values.
[R[1]1]1] cr ] F |

Host l IPU

|R|1|1|1|-|1| CRl'—Fl Pracessing

*1: LD output value (0 to 4095)
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[R[1]1]2] cr ] LF ]

Host

IPU
[R[1][1]2] [ er] F |

Processing

*1: LD output automatic adjustment mode [1]( i 0 6 =AOIF6FS ON)

<LD external light source mode readout>

Outputs the LD external light source mode.
[R[1]1]3] cr [ F ]

Host

n

IPU
[RI1]]3] . [ 1] cr] F ]

Processing

*1: LD external light source mode [1]( fi 0 0 =fA0IFOFS ON)

<Camera external trigger mode readout>
Outputs the camera external trigger mode.
[R[1]1]4] cr ] LF ]

Host

IPU
[R[1[1]4[ . [ 1] cr] F |

Processing

*1: Camera external trigger mode [1]( /i 0 0 =f0IF6FS ON)

<Camera internal trigger interval time readout>

Outputs the interval time of camera external trigger.
[R[1]1]5] cr ] LF ]

Host

IPU
[R[1]1]5] [ 1] er] F |

Processing

*1: Camera internal trigger interval time (25 to 1000)
<Camera exposure time readout>

Outputs the exposure time (1 to 8) of the camera.
[R[1]1]6] cr ] LF ]

Host

IPU
[R[1]1]s] [ cr] F |

Processing

*1: Camera exposure time |[1|(fi 1 0

6o

4 ,B7Lams9 , R&8Bams2 0). 0 0 ms

5 Control from External Devices
<LD output automatic adjustment mode readout>
Outputs the LD output automatic adjustment mode.

0 ,MPars0 , RDrs0 , MBarrs0 , MBarrs2 , 0 0 ms



5 Control from External Devices

<Measurement luminance value readout>

Outputs the measurement luminance values.
[R[1]1]9] cr ] F |

Host

J' IPU

|R|1|1|9|-|1| CR||-F| Processing

*1: Measurement luminance value (0 to 4095)

<Display setting readout>

Outputs the display settings.
[R[1]2]0] cr ] rF ]

Host

Processing

lIPU
[R{tf2fof Ja] [of [l [af [5[cR]LF]

*1: Rotation [1]( A 0 0 =fOIF&FS R B0° apunterclockwise, i 2 0 = R 80° @otkeise)

*2: Revert [1]( fi 0 0 =fOIFFENXA 2 6 CNYA 3 0 =OX)Y

*3: Unit[1]( A00=deg, Ail200=mmirmatds)e c ,

*4: Light spot cross display [1] ( i 0 6 =f0IF&FS ON)

*5: Viewingangle[1]( Ai006=1. 75deg, AR1o0=H30GdDe@5d@39d=0. 50deg,

<Zoom setting readout>

Outputs the zoom settings.
[R[1]2]1] cr ] F ]

Host

Processing

lIFU
[Rlaf2[e] [a] [of [afcr] ¥ |

*1: Zoom mode [1]( A 0 0 =fOIFFs Fvalvegid? O = Ivalup)u t
*2: Fixed value setting [1] ( A0 0 =x 2 A2 ta 8y 4,
*3: Input value setting (1.1to 8)

<Measurement value output setting readout>

Outputs the output setting of measurement values.
[R]1]2]2] cr ] LF ]

IPU
Host Rz . [ . [ cr [ ] lpmessmg

*1: Data outputmode [1] ( A0 0 = Sfi &t @ anput, ®2 0 = OF F)
*2: Dataoutputport[1] (fi0o0o=Serial, fA10=Ethernet)
*3: Data output format [1] ( i RB08, MRIGY,FH20=R106
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5 Control from External Devices

<DIO Strobe setting readout>

Outputs DIO Strobe setting.
[R[1]2]3[ cr ] IF |

Host

J' IPU

|R|'1|2|3|.|1|.|2| CR|LF| Processing

*1: Strobe delay time (1 to 999)
*2: Strobe output width (1 to 999)

<Binary threshold for pixel calibration value readout>

Outputs the binary threshold for pixel calibration value.
[R][1]2]4] crR ] LF |

Host

l IPU

|R|1|2|4|-|1| CR| '—F| Processing

n

*1: Binary threshold for pixel calibration value (600 to 4095)

<Pixel calibration value readout>

Outputs the pixel calibration value mode.
[R]1]2]5] crR ] LF |

Host

l IPU

|R|1|2|5|-|1| CR||—F| Processing

*1: Pixel calibration value mode [1]( fi 0 6 = Fshipping mode, i 1 0 = Weitiagrmode)

<Pixel calibration value for user setting readout>

Outputs the pixel calibration value for user setting mode.
[R[1]2]6] cr [ LF ]

Host l IPU

|R|'1|2|E|.|‘1| CR|LF| Processing

*1: Pixel calibration value [0] .[o[o]o]o]0]0](0.001000 to 0.010000)

<Zero point calibration value mode readout>

Outputs the zero point calibration value mode.
[R[1]2]7] cr [ F ]

Host |R|‘l|2|?| | 1| CR | LF | Processing

J' IPU

A

*1: Zero point calibration value mode [1]( fi 0 6 = Fshippingmoge, i 1 0 = Yettingrmode)
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5 Control from External Devices

<Zero point calibration value for user setting readout>

Outputs zero point calibration value for user settings.

[R[1]2]8] cr [ LF ]

Host

[R[1f2fe] o [ cr] LF |

lF’rocessing

IPU

*1: Zero point calibration value X [0 o] o] .[o]0]0](0 to 960)
*2: Zero point calibration value Y [o][o[o].[o][0]0](0 to 960)

<RAW image output mode readout>
Outputs the RAW image output mode.

[R[1]2]9[ cr ] LF |

Host

[R[1]2]9] . [ 1] cr] F |

|

IPU

Processing

*1: RAW image output mode [1]( i 0 0 =f0IFF= ON)

<LD output automatic adjustment result readout>

Outputs the result of LD output automatic adjustment.

Host

[R[1]3]o] cr [ F ]

[R[1]3]o] . J1[cr] F |

Processing

J' IPU

*1: LD output automatic adjustment result [1]( /i 0 0
adjustment, i 2 0 = S u ¢ aummatid adjlistment,

OFF or Not

i 3 0 = Fautorhadicdadjustment)

<LD output automatic adjustment logic type readout>

Outputs the result of LD output automatic adjustment logic type.

Host

[R[1]3]1[ cr ] F |

l IPU

[R[1]3]1].] [ cr] F |

Processing

A20=Led Only,

*1: LD output automatic adjustment logic type (A0O0O=Standard,
A3o0=Legacy)

<LD output automatic adjustment work reflectance readout>

Outputs the result of LD output automatic adjustment work reflectance.

Host

[R|1]3]2] cr | LF |

4

'l IPU

[Rlafsf2] [ af cr [ tF ]

Processing

A

*1: LD output automatic adjustment work reflectance [o]o[o] . o[ 0](000.01 to 100.00)

aadtpmatict e d

Al1o0=Ref |

il

e ct
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<LD output automatic adjustment LD power limit readout>
Outputs the result of LD output automatic adjustment LD power limit.
[R[1]3]3] cr | LF |

Host
) [R[s]sfa] [af [2f crR| tF | l

IPU

Processing

*1: LD output automatic adjustment LD power max|{o|o|o|o| (2 to 4095)
*2: LD output automatic adjustment LD power min|o oo o] (1 to 4094)

<LD output automatic adjustment target luminance readout>

Outputs the result of LD output automatic adjustment target luminance.
[R]1]3]4] cr | LF ]

>

Host l IPU

|R|1|3|4|,|v1| CR| LF| Processing

A

*1: LD output automatic adjustment target luminance [o] o] o[ o] (1000 to 3600)

<System information readout>

Outputs the system information.
IR|o|8]o] crR | LF |

A 4

IPU
Host [RloJelo] . 1] .F2] [a].F4.[5].[6.[7 .8 ]9 crR] (F | lpmcessmg

*1: IPU model name

*2: IPU serial number

*3: IPU version

*4: IPU MAC address

*5: IPU manufactured date (yyyymmdd)

*6: Sensor head model name

*7. Sensor head serial number

*8: Sensor head version

*9: Sensor head manufactured date (yyyymmdd)
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5 Control from External Devices

<RS232C setting readout>
Outputs the RS232C settings.
[Rlo|8|1] crR | LF |

Host l IPU

|R|0|8|1|,|v1| CR| LF| Processing

*1:Baudrate:[1]( A00=06606, 19200, A206= 38400, A30= 57600,

<Ethernet setting readout>
Outputs Ethernet settings.
[R]o]s]2] cr | LF ]

Host l PU

[Rlo]s|2]. ][], [2] . ]3].[4] cR| LF] ||Processing

*1: |P address
*2: Subnet mask
*3: Default gateway

*4: Port number for command (1024 to 65534)

<FTP server setting readout>
Outputs the FTP server settings.
[R|o]8[3] cr | LF ]

Host l IPU

[Rlo]s]s].[a]. [ 2] . ]a].[4] cR] LF] ||Processing

*1: FTP server IP address

*2: FTP server user name (32 characters at maximum)
*3: FTP server password (32 characters at maximum)
*4. FTP server upload path (32 characters at maximum)

<Command mode readout>
Outputs the command mode.
[Rlo|o|o] crR | LF |

A 4

IPU
Host | R| 0 | 9 | 9 | , | 1| CR | LF | lProcessing

A

*1: Command mode [1]( fi 0 6 = Nnoodeptad 6 =rhode}
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5 Control from External Devices

B.Writing type
Command formats on writing such as settings are explained.

Example: W102 command

W102 command

i IPU
Host

1 Overwrite
Processing

| W102 ACK*

Nl

*When a communication error is generated, IPU returns the error command.

<File saving>
Saves the present setting values to the specified file number.
[wlofofo] [ of cR[LF |

>

Host l IPU

|W|0|0|0| CR | LF | Processing

A

*1: File No. [o]( A 0 0 = S dilk, & di®diea o =1 6) e

<Setting value individual writing>
Changes the setting values per item.
wlsfofa] . Jaf [2of [s[cr]LF]

1 1rPU
Host |W| 1 | 0 | 2 | CR | LF | lProcessing

*1: Measurement mode (Here, since it is the angle measurement, i Ob@comes the fixed value)
*2: Item code (see the list of item codes shown below)
*3: The setting contents (Value differs depending on items. See <Setting value batch writing>)

List of item codes

Code Item name
00 Binary level
01 Noise level
02 Effective luminance upper limit value
03 Effective luminance lower limit value
04 Effective luminance judgment mode
05 Judgment type
06 Circle-radius

07 Rectangle-XL
08 Rectangle-XH
09 Rectangle-YH
10 Rectangle-YL
11 Circle2-radius

12 Offset-X
13 Offset-Y
14 Label measurement mode
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5 Control from External Devices

Code Item name
15 Numbering
16 Judgment label
17 Maximum No. of light spots
18 Centroid calculation method
19 Average
20 Effective light spot size mode
21 Effective light spot pixel upper limit value
22 Effective light spot pixel lower limit value
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5 Control from External Devices

<Setting value batch writing>
Changes the setting data in batch.
Wlefofs fof Fol [of [of [of [of [7].[g] [ o] [sf [o] [«].[s]. [s].#] . [s] o] [s] | o] o] |a] [d] |a] [ cRIVF )

IPU

Host wl1|o|3] CR| LF | ||Processing

*1: Measurement mode (Here, since it is the angle measurement, i Obécomes the fixed value)
*2: Binary level (600 to 4095)
*3: Noise level (600 to effective luminance lower limit value-1)

*4: Effective luminance upper limit value (Effective luminance lower limit value+1 to 4095)

*5: Effective luminance lower limit value (Noise level+1 to effective luminance upper limit
value-1)

*6: Effective luminance judgment mode [o]( i 0 6 =fAOIFFs ON)

*7: Judgment type [o]( i 0 0 =fOIF6FSs Cfi 2 ¢+ Rect angul ar )
*8: Circle-radius (0.001 to 1.750)

*9: Rectangle-XL (-1.750 to XH-1)

*10: Rectangular-XH (XL+1 to 1.750)

*11: Rectangular-YH (YL+1 to 1.750)

*12: Rectangular-YL (-1.750 to YH-1)

*13: Circle 2-radius (0.001 to 1.750)

*14: Offset-X (-1.750 to 1.750)

*15: Offset-Y (-1.750 to 1.750)

*16: Label measurement mode [1]( /i 0 0 = i 1nog=! IReldtite , i 2 0 = Msodlutep |
i 3 0 = OTilth$/B1t i 4 0 = OTIFD4/BA, i 5 0 = OTIIfDI/E-Y)
*17: Numbering [1]( A 0 6 =dAscemding order, i 1 6 = Aasogridiag order)
*18: Judgment Iabel( i0oB ALIL = L aikaedl=1L,aiBadl=4 ,diedl=3 ,adlbedl=4.,abel 5)
*19: Maximum No. of light spots [1] (3 to 5)
*20: Center of gravity calculation method [1]( fi 0 6 =cAntradafl 1 © = L u méenter ofc e
gravity, i 2 0 = L u mpeaka n ¢ e

*21: Average [1]( i 0 0 =FfOIFFimes, Ai 2 Otimds, Ai 3 Otim&s, fi 4 O tiMes)
*22: Effective light spot size mode [1]( fi 0 6 =f0IFoFS ON)

*23: Effective light spot pixel upper limit value (Effective light spot pixel lower limit
value+1 to 32767)

*24: Effective light spot pixel lower limit value (1 to Effective light spot pixel upper limit
value-1)

B Can be set only for HPU-1000.
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5 Control from External Devices

<LD output setting value writing>
Changes the LD output setting values.

wlafafa] [of cR[LF |
IPU
Host ) |W| 1 | 1 | 1 | CR | LF | lProcessing
*1: LD output value (9 to 4095)
<LD output automatic adjustment mode writing>
Changes the LD output automatic adjustment mode.
wlafafa] [of cR[LF | ;
IPU
Host ) |W| 1 | 1 | 2 | CR | LF | lProcessing

*1: LD output automatic adjustment mode [1]( i 0 6 =fAOIFeFs ON)

<LD external light source mode writing>
Changes the LD external light source mode.
wlafafs] [of cR[LF |

Host l IPU

|W|1|1|3| CR | LF | Processing

*1: LD external light source mode [1]( fi 0 & =f0IF6FS ON)

<Camera external trigger mode writing>
Changes the camera external trigger mode.
wlafala[ [af crR[ tF |

IPU
Host |W| 1 | 1 | 4| CR | LF | lProcessing

A

*1: Camera external trigger mode [1]( i 0 0 =fOIFFS ON)

<Camera internal trigger interval time writing>
Changes the interval time of camera internal trigger.
wlafafs] [of cR[LF |

Host l IPU

|W|1|1|5| CR | LF | Processing

A

*1: Camera internal trigger interval time (25 to 1000)
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5 Control from External Devices

<Camera exposure time writing>
Changes the exposure time (1  8) of the camera.
wlafale[ . [af crR[ tF |

Host l IPU

[w1]1]6] crR | LF | |]Processing

A

*1: Camera exposure time [1] (i 106 =0. 09ms, fA206=0.20ms, #A30=0.43ms,
A60=4.31ms, A70=9.28ms, A80=20. 00ms

<Display setting writing>
Changes the display settings.
wlafafo] [af [of [sf.laf [s[cr] |

Host

Processing

- IPU
Iwl1|2]o] crR | LF |

A

*1: Rotation[1] ( A0 0 =OFF, Alo0=Rotate 90A counterclockwise,
*2:Revert(ﬁ0(‘)=OFF, fl1o0=X On, fi20=Y On, Ai30=XY On)
*3:Unit[1] (A0O6=deg, fA1200=mmirra+ds)e c ,

*4: Light spot cross display [1] ( i 0 6 =f0IF6FS ON)

*5: Viewingangle[1]( Ai006=1. 75deg, R1o0=H30GdDe@5d@39=0. 50deg,

<Zoom setting writing>
Changes the zoom settings.
wlafafa] . Jof fof [3crR] LF |

Host lwl1|2[1] crR | LF | l

IPU

Processing

A

*1: Zoom mode [1]( A 0 0 =fOIFeF= Fvaluegid2 O = Ivalup)u t
*2: Fixed value setting [1]( Ai00=x2 A2 E&a 8% 4,
*3: Input value setting (1.1to 8)

<Measurement value output setting writing>
Changes the output setting of measurement values.

(wl1f2f2] [] . [*of ['3] R[LF | .
IPU
Host ) |W| 1 | 2 |2 | CR | LF | lProcessing
*1: Dataoutput mode[1]( A0 0=Stream, Al0=1/0 input, @A20=0FF)
*2: Dataoutputport[1]( A0 =Seri al, Al0=Ethernet)

*3: Data output format [ 1] (fi 0 Angle information only( ,
fi 1 Adds spot luminance, integrated luminance and size (R107 format),
A 2 Adds spot luminance, integrated luminance and size (R106 format))
[3 If you do not want to add it, do not change the data output format settings.
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5 Control from External Devices

<DIO Strobe setting writing>
Changes DIO Strobe setting.
wlafafs] . Jaf [of crR] LF |

Host

lwl1|2]3] cr | LF |

l IPU

Processing

*1: Strobe delay time (1 to 999)
*2: Strobe output width (1 to 999)

<Binary threshold for pixel calibration value writing>
Changes the binary threshold for pixel calibration.

wlafafaf [ o] cr] tF ]

IPU

Host

lwl1|2]4] crR | LF |

lProcessing

A

*1: Binary threshold for pixel calibration value (600 to 4095)

<Pixel calibration value mode writing>
Changes the pixel calibration value mode.
wlafas[ . [af cr[ tF |

Host

lwl1|2]|5] cr | LF |

IPU
Processing

A

*1: Pixel calibration value mode [1]( fi 0 & = Fshipping moge, fi 1 6 = Wettingrmode)

<Pixel calibration value for user setting writing>
Changes the pixel calibration value for user setting mode.

Wwisfafef | af R LF ]

Host

lwl1|2]6] crR | LF |

l IPU

Processing

r' N

*1: Pixel calibration value [0] . [o]o]o]0]0]0](0.001000 to 0.010000)

<Zero point calibration value mode writing>
Changes the zero point calibration value mode.
wlafaf7] [of cR[LF |

Host

(wl1]2][7] cr | LF ]

Processing

l IPU

*1: Zero point calibration value mode [1]( fi 0 0 = Fshipping moge, fi 1 0 = Wedtiagrmode)
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5 Control from External Devices

<Zero point calibration value for user setting writing>
Changes the zero point calibration value for user setting mode.
wiafofsf [ 1] [ofcr] tF |

Host l IPU

|W|1|2|8| CR | LF | Processing

*1: Zero point calibration value X [0]o]o].[o[o]0](0 to 960)
*2: Zero point calibration value Y [0][o[o].[o[0][0](0 to 960)

<RAW image output mode writing>
Changes the RAW image output mode.
wlafafe] [of cR[LF |

Host l

IPU

Processing

lwl1|2]9] crR | LF |

A

*1: RAW image output mode [1]( i 0 6 =f0IFF= ON)

< LD output automatic adjustment logic type writing>
Changes the LD output automatic adjustment logic type.

wlafslaf [af R | tF ]

Host l IPU

[w1]s]1] cR [ LF | ||Processing

A

*1: LD output automatic adjustment logic type ( A Gtareard, fReflectance Optimize,
f2=Red Only, i3c=Legacy)

< LD output automatic adjustment work reflectance writing>
Changes the LD output automatic adjustment work reflectance.

wlafsfa [ o] cr [ tF ]

Host

Processing

. IPU
lwl1|s|2] crR | LF |

*1: LD output automatic adjustment work reflectance [o[ o o[ . [o[ 0] (000.01 to 100.00)

< LD output automatic adjustment LD power limit writing>
Changes the LD output automatic adjustment LD power limit.

wlafsfa] Jaf [2f cr LF |

IPU
Host (wl1]s]s] cr | LF ] lProcessing

A

*1: LD output automatic adjustment LD power max |o|o|o| o] (2 to 4095)
*2: LD output automatic adjustment LD power min [o|o|o|o|(1to 4094)
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5 Control from External Devices

< LD output automatic adjustment target luminance writing>
Changes the LD output automatic adjustment target luminance.

wiafsfaf [ af cr [ LF ]

>

Host

(w|1]3]a] cr | LF ]

l IPU

Processing

*1: LD output automatic adjustment target luminance [o] o] o[ o] (1000 to 3600)

<RS232C setting writing>
Changes the RS232C settings.
(wlofsfa] [ of cR[LF |

Host

lwlo|s|1] crR | LF |

Processing

'l IPU

A

*1:Baudrate:[1]( Ai00 =669, 19200, @f20-=

<Ethernet setting writing>
Changes Ethernet settings.

3 8l#5R00), {130 =

wiofsfaf [ af [ 2f o |of cR]LF ]

Host

(wlo]s]2] cr | LF ]

IPU
Processing

*1: IP address
*2: Subnet mask
*3: Default gateway

*4: Port number for command (1024 to 65534)

<FTP server setting writing>
Changes the FTP server settings.

wiofsfs[ [ of [ of o |af cR]LF ]

Host

lwjo|s[s] cr | LF ]

l IPU

Processing

*1: FTP server IP address

*2:. FTP server user name (32 characters at maximum)
*3: FTP server password (32 characters at maximum)
*4: FTP server upload path (32 characters at maximum)
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5 Control from External Devices

<Command mode writing>
Changes the command mode.
wiofolof [af cR[ tF |

Host l IPU

|W|O|9|9| CR | LF | Processing

*1: Command mode [1]( fi 0 6 = Nnoodeqrad 6 =rhode}

C.Execution type
Command formats to execute operations such as measurement start and stop are explained.

Example: S107 command

$107 command

| IPU
Host ' Zero Set
i Processing

5107 ACK* :

*When a communication error is generated, IPU returns the error command.

<Settings screen call>
Brings Settings screen.
[s|1]o|o| cr | LF |

1 1PU
Host ) | S | 1 | 0 | 0 | CR | LF | lProcessing
<Measurement screen call>
Brings Measurement screen.
[s]1]of1] cr | tF ] ‘
IPU
Host ) | S | 1 | 0 | 1 | CR | LF | lProcessing
<LD output automatic adjustment>
Adjusts the LD output automatically.
[s]1]o]s] cr | LF ] ‘
IPU
Host j | S | 1 | 0 | 5 | CR | LF | lProcessing
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5 Control from External Devices

<Zero reset>

Sets the measurement center in the measurement range center.

s|1]o|e| crR | LF |

Host

s|1]o|6| crR | LF |

l IPU

Processing

<Zero set>

Sets the measurement center in the light spot on the monitor.

[s]1]o]7] cr | LF ]

Host

IPU
[s[1]o]7] cR | LF | ||Processing

A

<Switch OFFSETTILT judgment 1>

At OFFSET TILT measurement, switch the judgment area from judgment 2 (D1, D2, X-Y) to

judgment 1 (D1).
s|1]o|8| crR | LF |

Host

s|1]o]s] cr | LF |

l IPU

Processing

<Switch OFFSETTILT judgment 2>

At OFFSET TILT measurement, switch the judgment area from judgment 1 (D1) to judgment 2 (D1,

D2, X-Y).

Is|1]o]o] cr | LF |

Host

[s[1]o]o] cr | F ]

'l IPU

Processing

A

<System reboot>
IPU system reboot.

[s]o]o]s] crR| LF ]

Host

s|o|os] crR | LF |

l IPU

Processing
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5 Control from External Devices

V Communication Error

When a command can not be received or executed normally, the error information is sent from this
product with the following format.

* * * *

CR|LF|

> . IPU

Host |
Cd |_|:| : Processing
v

*1

[elr],

The following error code is entered in *1.

fi 1 @ommunication error

- The number of received characters from the header to [CRLF] is 60 or more.
- After receiving a header, the next character cannot be received for 1 second or more.
- An overrun error or framing error has occurred.

ot

2 Qetting data error

- Values out of the setting range are set. (It also occurs when the size relationship is
incorrect in case of the setting command)

fi 3 @ommand format error

- The number of commas from the header to [CRLF] does not match.
- Setting data are missing or not numeric characters in the setting command.
- Characters after a header contains characters except for those mentioned above.

4 Bxecution error

ot

- At zero set command execution, zero set was not executed since a light spot is not detected.
- When reading a file, data are not saved in the specified file number.

5 ©ondition error

- Could not be executed as it is measuring.

=2}

- Prohibited by other settings.
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6. Using Input/Output Terminal

In this section, the specification of the input/output terminal and
timing chart are explained.
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6 Using Input/Output Terminal

Name of Input/Output Terminal and Function

This product is equipped with a 12-Pole connector. In this section, the name of the input/output terminal
and function are explained.

¥ COM O
Q STROBE
MEAS OK
& TRIG BUSY
COM |
HOLD
ZERO
TRIG 24V
LASER ON +
LASER ON —
@l TRIG 5V +
i TRIG 5V —
[
i
Terminal Terminal .
Signal Content
No. Name
Output 1 COMO Output Common | Common terminal for output signal.
Output 2 STROBE Strobe Outputs the Strobe signal for judgment result.
In case of fi H after judgment, an output is made after passing the time
set by the user.
Output 3 MEAS OK Measurement Measurement results are output.
Incase of i H 0is OK, andincaseo f ifiis NG,
Output 4 TRIG BUSY Busy Outputs the trigger busy.
In case of i H Bew Start Trigger is ignored.
Info
fi H dontinues from starting of Start Trigger to the image capture
complete.
Input 1 COM1 Input Common Common terminal for input signal.
Input 2 HOLD Hold Measurement results are held.
At the Internal Trigger Mode, whge
process continues; however, the measurement results output (RS232C
and Ethernet) functions as follows.
In 10 mode: Result immediately before is output once.
In Stream mode: No output is made.
Info
The result hold is not used in the External Trigger Mode.
Input 3 ZERO Zero Set It is used for setting/resetting of the measurement origin point.
In case of the Offset Tilt measurement, judgment standard is switched.
Input 4 TRIG 24V | Measure Trigger 24V | When the measurement start trigger is i H 0 measurement starts.
Info
It is valid only when the trigger mode is set to External.
Input 5 LASER ON + Laser (+) By short circuiting +/- terminal, laser emission can be done.
Input 6 LASER ON - Laser (-)
Input 7 TRIG 5V + | Measure Trigger 5V (+) | When the measurement start trigger is i H 0 measurement starts.
Input 8 TRIG 5V - Measure Trigger 5V (-) | Info
Itis valid only when the trigger mode is set to External.

AHO=Contact point OR, fALO=Contact point
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6 Using Input/Output Terminal

V Equivalent Circuit Scheme

The circuit diagram of input/output terminals and connection examples are explained.

= 10 Output

COM O

STROBE

N

| MEAS OK

—T
1000pF

— /

—T

I

—

T

|

—

A e

= 10 Input

»

»

[ TRIG BUSY

COM 1

» moopv:L 5.6kQ
THT 0

HOLD

13 T3

' ZERO

11 T

- TRIG 24V

DCHV
(Isolated)
DCbHV

(Isolated)

22kQ
4.7k

Internal
Circuit

LASER ON+

T
I

GND
(Isolated)

1kQ

LASER ON-

Internal L
Circuit — » 1000
DFT 4.7kQ

TRIG 5V+

TRIG 5V-
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6 Using Input/Output Terminal

= 1O Input connection example (Connection from NPN output)

| COMI o Q

 HOLD ¢

| ZERO 0 Q

. TRIG24V © O ﬁiﬁi -

= 1O Input connection example (Connection from PNP output)

L
. COMI T
. HObD O O
| ZERO O Q \ST447

. TRIG 24V C

.= 10 Output connection example (Connection to NPN input)

r
| COM O O (\J

[ STROBE (e d _W@
| MEAS OK  Q-ememrmmeeemeeee ¢ W
‘ TRIG BUSY O-----mmmmmmmeme- O %
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6 Using Input/Output Terminal

= |0 Output connection example (Connection to PNP input)

| COMO o

. STROBE ¢
2

| MEASOK ¢

Yy
p—y

h—
Yy
p—

‘ TRIG BUSY (¢

\—y
T
p—

> LASER ON +/- Connection Example

)
p—

" LASERON+ O o\@W
. LASERON- ©

Yy
p—

> TRIG 5V +/- Connection Example

.~ TRIG 5V+ ¢

| TRIG 5V- ¢

\—y
Yy
p—y

g
; TTL Output
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6 Using Input/Output Terminal

Timing Chart

In this section, the timing of input/output signal is explained.

~

V Internal Trigger Mode

Measurement state < Setting >, < Measurement >: < Setting
Mode I Mode | Mode
| |
1 1
Hold input ON 1
OFF = " I I I
iTrigger interva | |

1
Camera/Internal control

Measurement results

&

Busy output ON
OFF }
|
|
Measurement results output ~ OK [ [ I
NG .
STROBE output ON
OFF

Continuous (Stream) mode

Measurement results output
(Serial / Ether)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L]
1
I
I
I
I
I
I
I
I
I
I
I

10 mode !

1
1
T
1
1
1
Measurement results output !
(Serial / Ether) |
1
1
1
1
1
1

@
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6 Using Input/Output Terminal

V External Trigger Mode

Setting "\, Measurement ! /" Setting

Measurement state < Mode >|< Mode : Mode
ON : Ignore due to Busy Ignore due to Busy:

Trigger output OFF 1 I Il :

=
e

Camera control

|
|
Mage Mmage Mmage
e ) |
|
|
Available ><Not available

Internal buffer

mage mage mege
Internal control DIOGESS DIOOESS DIOGESS

o)

|
|
|
|
|
|
|
|
| |
| |
| |
| |
| |
1 |
|

Measurement results ) :

| |

1

————————————

ON
Busy output OFF u l l
I
|l :
OK ) [ " ] 1
Measurement results output NG .- H
F I I
1l 1 I
ON
STROBE output OFF

Continuous (Stream) mode

Measurement results output
(Serial / Ether) No output
10 mode

1
1 .
1
Measurement results Output !
(Serial / Ether) : (i)
1
1
1
1
1
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6 Using Input/Output Terminal

V Details of Strobe Signal

Trigger input C())F,\ll: 11 i1
i i
I I
1 1

Measurement results @ @

oK i l
Measurement results output NG / 1\
STROBE output OOF';‘ : | l 3 | |
—r—> —r—>
] Delay Pulse ] Delay Pulse
Time Width Time Width

V Details of Zero Set Signal

Measurement state < Measurement Mode >< Setting Mode >< Measurement Mode >
Light spot state ( Valid (detectable) p .

i i
Touch panel input t
1

Ignofe since a Iightq%int cannot be detected

ON
GPIO ZeroSet input OFF

Measurement center mode

<ZeroReset ZeroSet ZeroReset ZeroSet ZeroReset ZeroSet ZeroReset ZeroSet X ZeroReset >
1 1
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/. Specification

In this section, specifications of IPU and head, and external
dimensions figure are explained.
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7 Specification

Main Specifications

Please note that a part of specifications in this product may be changed without prior notice to improve
performance.

~

VvV IPU

ltem Specification
Model No. HPU-500,HPU-1000
Connection sensor head H410-175R, H410-175S1, H410-175G1, H410-175B1, H410-175G1-30p3
No. of sensor head 1
connections
Rating Power source DC 24 V £ 10% *Power source ripple 10% or less (<12 Vp-p)
voltage
Input current 1.8Aorless
Output Sensor head power source supply: 12 V, 0.5 A
Touch panel monitor power source supply: 12V, 0.5 A
12-core Output circuit NPN/PNP common open drain output
connector (Output 2, Withstand voltage: 30 V or less
(DIGITAL I/ | Output 3, Driving maximum current: 50 mA or less
0) Output 4) Residual voltage: 0.5V or less
Leaking current at OFF output: 0.1 mA or less
Input circuit NPN/PNP common voltage input
(Input 2, Input 3, | Input maximum voltage: 30 V
Input 4) Input current: 2.3 mA
On voltage: 15 V or more
OFF voltage: 2 V or less
Input circuit Laser on input (no voltage contact, laser output with short circuit of +/-)
(Input 5 (+), Internal voltage: 5 V
Input 6 (-)) Short circuit current: 2 mA
OFF (open) input condition: 10 K qor more or 4 V or more
ON (short) input conditlessn: 0.5 Kq or | ess
Input circuit Measurement start trigger input (measure with 5 V system signal and starting edge detection)
(Input 7 (+), Input voltage: 0 to 6 V
Input 8 (-)) Input current: 4 mA (5 V input)
On voltage: 3.5V or more
OFF voltage: 1 V or less
Function Output 1: Common for output signal
Output 2: Judgment result strobe output
Output 3: Judgment results output
Output 4: Trigger busy output
Input 1: Common for input signal
Input 2: Result hold input
Input 3: Zero set input
Input 4: Measurement start trigger input (24 V system signal)
Input 5 (+) / Input 6 (-): Laser on input (no voltage contact point)
Input 7 (+) / Input 8 (-): Measurement start trigger input (5 V system signal)
Monitor Output Analog RGB output
output specification
Resolution 1024x768 pixels
Connector High density D-sub 15-pin
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7 Specification

ltem Specification

Operation USB USB 2.0 Type-A connector

input Operation input from the touch panel monitor and mouse

External RS232C D-sub 9-pin connector (use the cross cable)

communication Baud rate: 9600, 19200, 38400, 57800, and 115200
Measurement data output and control command input/output

Ethernet RJ-45 connector

Transmission method: 1000Base-T and 100Base-TX
Communication method: TCP/IP, FTP and socket communication
Measurement data output and control command input/output

Display LED (Green/Red)

Environment

Ambient

0 to 40°C

condition temperature for

use

Ambient 3510 85% RH

humidity for use

Storing -10 to +60°C

temperature

Vibration Frequency range: 10 to 500 Hz

resistance Maximum acceleration: 2 G and X/Y/Z axis
Weight Approx. 900 g

V Sensor Head

Laser Class 1

Laser Class 1

Laser Class 1

Laser Class 1

Item Specification
Model No. H410-175R H410-175S1 H410-175RG1 H410-175B1 H410-175G1-30B
Light Wavelength 655 nm+10nm 852 nm+10nm 520nm+10nm 450nm +10nm 520nm £ 10nm
source Output <0.39 mwW <0.78 mwW <0.39 mwW <0.39 mW < 1.0mwW

Laser Class 2

Emission position

20+0.5 mm or less (Distance from the reference surface 1)
15+0.5 mm or less (Distance from the reference surface 2)

Emission angle

+0.05 degrees or less

Angle measurement range

1.75 degrees: Measurement distance < 120 mm
1.00 degrees: Measurement distance < 200 mm
0.50 degrees: Measurement distance < 300 mm

Spot diameter

Approx. 21.0 mm

Approx. 23.0 mm

Resolution 1 second *System resolution (Total Angular calculated resolution including image processing
unit)
Repeatability 3.6sec (Guaranteed) 3.6sec
1sec (Average) (Guaranteed)
Linearity +2% of F.S. +2% of F.S. (Guaranteed) +2% of F.S.
(Guaranteed) +0.4% of F.S. (Average) (Guaranteed)
+0.2% of F.S.
(Average)

Measurement sampling cycle

25 msec or more

B : Production ended at the end of October 2025.
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7 Specification

ltem Specification

Display LED (Green/Red)

Ambient 0 to 40°C

temperature for

use

Ambient humidity [35 to 85% RH

for use

Performance 23 +5°C

guarantee

temperature

Storing -10 to +60°C

temperature

Vibration Frequency range: 10 to 500 Hz

resistance Maximum acceleration: 2 G and X/Y/Z axis
Weight IApprox. 160 g

V AC Adaptor (Optional)

Item

Specifications

Model

HDC24V-2710MA

Rating Input

Single Phase ,100 to 240 Vac, 50 to 60 Hz, 1.4A Max.

Rating Output

DC 24V = 5% 2.71A Max.

Input connector

IEC60320 C14 type
*Include AC power cable (Type A plug, Length =1 m)

Output connector

DC Power supply connector for HPU-1000
Plug Type: MC 1.5/3-STF3.5 BK
DC cable length: 1.6 m

Dimensions

115 mm x 53 mm x 38 mm (W x H x D)

Weight

510 g

V Sensor Head Cable

Model Length Weight
HSHC1-1.5 Approx. 1.5 m 120 g
HSHC1-4 Approx. 4 m 25049
HSHC1-10 Approx. 10 m 600 g

V Robot Cable

Model Length
HSHC1-4-R Approx. 4 m
HSHC1-6-R Approx. 6 m
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7 Specification

External Dimensions

V' IPU HPU-500,HPU-1000
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7 Specification

V Sensor Head H410 Series
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