Optical Measuring Instrument

Operation Manual

USPM-RU-W series
USPM-W-B

Before use

Thank you for your purchasing our NIR Micro Spectrophotometer.

To use this product safely and satisfactorily benefit from doing so, please take the time to
carefully read this Operation Manual before using the product.

Keep this manual handy when using the product, and store it close to the unit for future
reference. Page 9 of this manual contains the warranty. Fill in the necessary items, and

store it in a safe place.
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Preface

B Usage environment
Use the unit in an environment that conforms to the specification on the usage
environment.
Refer to 2.3 Product specification for the usage environment conditions.

B How to carry
For how to carry the unit, refer to 3.1 To transfer and install the main unit.

B How to clean
For how to clean the unit, refer to 5.2 (2) Cleaning.

B About the lamp house
Though heavily dependent on the usage conditions (ambient temperature and
humidity, supply voltage, period of lighting, etc.), the useful life of the lighting device
(lamp house) * assumes either short one of for approximately eight years (In the case
of the use of approximately eight hours a day) or approximately 20,000 hours .
*The above statement does not guarantee freedom from failures or repair at no
charge during the service life.
* Depending on the usage conditions, there is a possibility of aging degradation in a

shorter period.

Inspect the lamp house according to Appendix: Checklist for inspection of the
lighting device (lamp house) until the lamp house reaches the end of its useful life.
Should any unexpected incident occur (e.g., smoke) during use, turn off the power
immediately and contact the sales representative where you purchased the unit or our
sales department. Regular inspection is recommended, in order to achieve safe use
and reduce downtime.

B About the reference sample
The reference data once a year is recommended to be updated because 45reference
sample and the high reflection reference sample give the mirror court. Please contact
the shop or our business window of store purchased when you update it.

B About the personal computer (hereinafter "computer")
We (EVIDENT) will take no responsibility for any and all damage arising out of the
use or malfunction of the unit, including, but not limited to, any damage to the data
stored in your personal computer(s). Please make a backup copy of your computer
system and keep it in a safe place. (EVIDENT does not provide any backup support.)

We assure the quality of the unit when it is shipped from our factory. No malfunction
or disability due to any change in the environment settings of the computer (e.g., any
change in the BIOS) or the installation of other applications, are covered by the
quality assurance of EVIDENT.

When there is only a small amount of free space in the computer’s hard disk drive this
may make the data processing take longer or even cause errors. Delete unneeded
data files regularly. For how to delete data files, refer to the operating system manual.

NEVER delete or rename any folders already included on the hard disk drive of the

computer in the configuration at shipment. Otherwise, the software may become no
longer usable.
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Cautions, Ratings and Graphic Symbols

[Safety symbols]
An NIR micro spectrophotometer has labels with the following marks.
Handle it carefully, keeping the meanings of the marks in mind.

Symbols Description

Don not touch with your hand.
There is a risk of burns.

Indicates any unspecified danger. Follow the precaution described
/'\ next to this mark.

The main switch is turned ON.

The main switch is turned OFF.

[Locations of the warning labels and rating labels]

Warning labels and rating labels are indicated in the places shown in the figure. If any one
of them is missing or any warning label becomes dirty or starts to peel, contact your
supplier or our sales department for a replacement.

P

Indicates precautions about
replacement of lamps.

AN

Rating Label
Indicates the input rating
and its Serial No.

- E,{@a

T =

This product corresponds to RISK. GROUP2 in the UV range (200-400nm) based on IEC62471-2.

In addition, this product corresponds to RISK GROUP1 in the blue light range (300-700nm).
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[Symbols on the box]

The box has the following symbols:
T T Indicates this side up.
%cg) Indicates the compatibility with China RoHS.

Indicates the box should be protected from rain.

Indicates the items inside are fragile and the box should be handled
with care.
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For Safe Use

The purpose of the unit

This unit is designed to measure the spectroscopic characteristics, such as reflectance
and transmittance. Do not use it for any other purpose.

About this Operation Manual

This Operation Manual contains essential information for the safe and effective use of the
unit. Before use, please read this Operation Manual and the manuals of the devices used
in combination with the unit. Take care to understand the contents and always follow their
instructions.

Safety cannot be ensured when the unit is used in any manner not covered in this
Operation Manual.

Keep this Operation Manual and the manuals of the associated devices in a place where
you can access them easily. If you have any questions on the content of this Operation
Manual, please contact the sales representative where you purchased the unit or the
sales department at EVIDENT.

NEVER repair or modify the unit

NEVER disassemble or modify the unit except to replace consumables. Otherwise, there
is a risk of injury, damage to equipment, and inability to secure the proper functioning of
the unit. Take measures according to section "6. Troubleshooting" if a repair is
considered necessary. When you cannot fix a problem, send the unit for repair to the
supplier where you purchased it or to the EVIDENT sales department.

Warnings in this document

This document uses the following symbols and terms in the manner as described below.

These symbols and terms are classified into several safety levels. To use the unit safely

and properly, make sure that you thoroughly understand the contents of the symbols and
terms.

AWARN I N G Failure to follow these precautions may result in serious injury or
death.

CAUTI ON Failure to follow these precautions may result in injury or material
damage to this Product or peripheral devices.
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B Symbols denoting prohibition (prohibited actions)

S ©

Disassembly
prohibited

Prohibited

B Symbols denoting obligation (mandatory actions)

O ¢ ©

Mandatory Unplugged Grounded

B Symbols denoting caution

A A AN

Caution Caution against Caution against
ignition electric shock

General precautions on handling

Strictly adhere to the following precautions when handling this unit. Please observe the
precautions provided in the subsequent chapters.

AWARNI NG Failure to follow these precautions may result in serious injury or
death.

moisture, or excessive dust!

Doing so may cause a fire or electrical shock. Do not place the unitin a
location that is exposed to direct sunlight, or in a location that is subject to
Prohibited extreme variations in temperature, such as near heating equipment or
thermal equipment. Do not place the unit in a location subject to moisture or
excessive dust.

B Do not put water or foreign objects inside the unit!
Doing so may cause a fire or electrical shock hazard. When water or any
foreign object gets inside the unit, turn off the power and unplug the power

BrEHIBIE cord immediately, and then contact to supplier where you purchased it or the
EVIDENT sales department.

® B Do not place the unit in a location subject to lamp smoke, vapor,
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@,

Disassembly
prohibited

%2

Prohibited

Mandatory

%2

Prohibited

>

Caution against
ignition

%2

Prohibited

B Do not disassemble or modify the unit!

Disassembly or modifying the unit for a reason other than replacement of
consumables may cause fire, electric shock hazard or injury. If an
abnormality occurs, such as unusual odor or noise, immediately turn off the
power, remove the power plug from the wall outlet, and contact our sales
representatives or our sales department for repair. For your own safety,
never attempt to perform repairs on your own.

B Do not cover the vents!

There are vents for heat dissipation on the front and the side of the
photometric head.

Be careful not to cover the vents.

B |nstall the unit at least 10 cm away from a wall!

Since the lamp house gets hot when the lamp is illuminated, place the unit at
a point at least 10 cm away from any walls. Operating the unit near a wall
may cause fire.

B Do not touch the lamp house or put anything on it!

Do not touch the top of the lamp house that becomes hot when the lamp is
illuminated. Do not put anything on the lamp house. There is the danger of
burns or fire.

B Do not place the plastic cover on the lamp house until it has cooled!
Since the lamp house gets hot when lamp is illuminated, do not place the
plastic cover on it until the lamp house has cooled. Otherwise, there is a risk
of fire.

B Do not watch the light of the halogen lamp directly!
Do not watch the light of the halogen lamp directly.
Eyes might be damaged
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Mandatory

Mandatory

/N

Caution against
electric shock

Grounded

AN\

Caution

T

Unplugged

O

Prohibited

B Use the prescribed power supply

Use the prescribed power supply in this operation manual. If any power
supply other than that prescribed in this manual is used, the safety
performance of the product cannot be guaranteed, and fire may result.

B Use the supplied power cord and cable.

Be sure to use the supplied power cord and cable.

Use of any power cord or cable other than that supplied may cause a failure
such as the generation of noise or a malfunction due to external noise. The
supplied power cord and cable cannot be used with other equipment. For
products for which the power cord is not supplied, review Precautions for
proper use of the power cord before selecting an appropriate power cord.

B Do not operate the unit with wet hands!
Operating the unit or removing/inserting the power plug with wet hands may
cause electrical shock.

B Ground the unit securely!
Connect the earth terminal of a three-terminal outlet to the ground for safety.
Imperfect grounding may cause electric shocks.

B About the warning labels

On the lamp house, which gets very hot, warning labels are affixed (See
page 2). Follow the instructions on the labels. If a warning label gets dirty or
starts to peel, contact the supplier where you purchased the unit or our sales
department for replacements.

B Replacement of fuses
Before replacing a fuse, turn off the power and unplug the power cord, to
prevent an electrical shock.

B Do not use the unit for any purpose other than the intended!

This device is intended to measure spectroscopic characteristics, such as
reflectance and transmittance. Do not use any other purpose than the
intended.
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CAUTION Failure to follow these precautions may result in injury or material
damage to this Product or peripheral devices.

O

Prohibited

%

Prohibited

Mandatory

Mandatory

B Do not place the unit in an unstable location!

If the unit is placed on an unstable stand, on an incline, or on a rigid floor, it
may be knocked over or fall down, resulting in injury.

Fully check the strength and incline of the installation location.

B Do not attempt to replace a lamp just after turning it off!
The lamp is hot just after the light is turned off. Wait until the lamp cools
before replacing it. Otherwise there is a risk of burns.

B Pay attention when adjusting focus!
In adjusting focus, pay close attention to the location of the objective lens so
that it does not touch a sample.

B Measure a room-temperature sample!
Measure a room-temperature sample. A high-temperature sample may
cause heat deformation of or damage to the stage.
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Warranty
(1) Warranty Card

% Warranty Card *****
(Product Name) NIR Micro Spectrophotometer  (Model Name) USPM-W-B
Serial No.

*The user must enter the serial No.

Customer Information

Name

Address

Phone Number

(Warranty Period)  One year from the date of purchase or after 2000 hours of use,
whichever comes first.

(Date of Purchase)

(Vendor)

2) Warranty Conditions

This warranty guarantees free repair for the following conditions.

[Free Repair]

1) EVIDENT Corporation will repair, free of charge, any problem caused by a
manufacturing defect, provided that the problem occurred while correctly using
the product in compliance with the provisions of the manual during the warranty
period.

2) We do not warrant any failure due to other causes (ex. peripheral devices or the
environment of the installation site).

3) Regardless of the warranty period, there will be a charge to repair the following:
B Defect or damage due to the incorrect use of the device.

B Defect or damage due to acts of God (lightening or flood, etc.) or other
unforeseeable accidents.

Defect or damage due to apparatuses other than this device.

Defect or damage to a part or component that is repaired or modified by an
individual other than EVIDENT service personnel, or defect or damage due
to such repair or modification.

B Defect or damage to a product whose serial number has been deliberately
changed or removed.

B Defect or damage to an expandable items.
4) For details on how to have defects repaired in Japan or overseas, contact the

service department at EVIDENT Corporation. Contact the support division given
in the attachment.
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* The warranty card guarantees any free-of-charge repair under the terms and conditions
specified in this document. The warranty is not intended to restrict the right of the
customer. Even after the warranty period, the service department at EVIDENT will gladly
welcome any questions. Contact the support division given in the attachment.

B Although we went to great effort to confirm the accuracy of the contents of this
document, if you feel that certain points are unclear, or find any mistakes or
omissions, please contact the service department at EVIDENT Corporation. Contact
the support division given in the attachment.

B Regardless of the preceding provision, we will take no responsibility for the impact of
the approved outcome.

PV8344F4E015 10



Product Features

The Product has the following features:

This device is intended to measure spectroscopic characteristics,
WARNI NG such as reflectance and transmittance. Do not use it for anything
other than the intended purpose.

B \Wideband measurement

The unit is able to measure the spectroscopic characteristics within the wide wavelength
range of 380 nm to 1,050 nm.

B Measurement in a minute area

The unit is able to measure the surface reflectance of a minute area (70 um (@17 ym
with an optional x40 objective lens)) in a sphere or a micro-optical part.

B Measurement of thin plates

The product is able to measure plates of thickness of 1 mm (0.15 mm with an optional
x40 objective lens).

B Reflectivity measurement of Part around lens

The reflectivity measurement in the part around the lens becomes easy in using optional
rotation stage.

*The measurement that is optional and provides for permeability, 45-degree reflectivity
measurement of the incidence, and the polarizing direction can be done.
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1. Confirming the Package Contents

Check the package to confirm the main unit and all accessories are included in accord
with the table shown below. Also, check that no part has been damaged in transit. If you
find anything missing or discover a component has been damaged, or have any questions,

please contact your sales representative or our sales department before attempting to
use anything in the package.

I.-"Iuamm.v-ur m(j 1. NIR Micro Spectrophotometer: USPM-W-B Operation Manual

{ ﬁ 2. Spectral Analysis Software: USPM-SA Operation Manual

,-"" 3. Spectral Analysis Software: USPM-SA Installation Instructions
i

oo

a1 ]
&
" ? | -

# ¥
IfE
g
-

9

5. controller supplg unit 6. Lamp -house

4. Main unit

S % 11. Wavelength calibration sample

% 10. BK7 reference sample '

*We can provide you with our document (for a fee)
describing the calibration of BK7 reference sample and
12. USB cables 13. Lamp cable Wavelength calibration sample, if necessary. Please

contact the supplier where you purchased the unit or our
sales department.

.-/ 3 \
e ) i
14.10 cable M

15. Application software

16. Protection key
Included Media
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17. Halogen lamps 18. Fuses

20. Hexagon wrench 21. Rotation stage

S

19. Caps for the revolver

¥22. High-reflectivity reference sample

Xt is a reference sample for the high reflectivity sample. Reference data CD is attached.
The reference data once a year is recommended to be updated because the high
reflectivity reference sample give the mirror court. Please contact the shop or our

business window of store purchased when you update it.

Iltem Num Description
1 NIR Micro Spectrophotometer USPM-W-B Operation Manual 1 | This document
2 Spectral Analysis Software USPM-SA Operation Manual 1
3 Spectral Analysis Software USPM-SA Installation Instructions 1
4 Main unit 1
5 Controller supply unit 1
6 Lamp house 1
7 x10 objective lens Model: USPM-OBL10 1
8 x20 objective lens Model: USPM-OBL20 1
9 x40 objective lens Model: USPM-OBL40 1 | Optional
10 | BKY reference sample 1 |Reference
11 | Wavelength calibration sample 1 |Reference of wavelength calibration
12 |USB cables 2 (1.5m
13 |Lamp cable 1 1.5m
14 |10 cable 1 1.5m
15 | Application software Included Media 1 |Including drivers
16 | Protection key 1
17 | Halogen lamps (for the unit only) 5 |4 spares
18 |Fuses: Rated voltage/current: 250 V AC, 3.15 A 3 |2 spares
Size: 5.2 mm x 20 mm
Time delay fuse ,high breaking capacity type
19 | Caps for the revolver 5
20 |Hexagon wrench 1 |For Work installation board
detaching
21 | Rotation stage (with two M3 x 18 screws) 1 | Optional
22 | High-reflectivity reference sample (with data CD) 1 | Optional

/\CAUTION

A computer and its power cord are prepared separately.

/\CAUTION

Use the computer properly in accordance with its manuals.

/N\CAUTION

Do not install any other applications than those specified.
Such unauthorized applications may cause a system failure.

PV8344F4E015
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2. Names and Functions of Parts and
their Specifications

2.1. The names and functions of each part in the unit
1. Lamp connector

2. Lamp house

I““”I””m 3. Photometric head
IIIIIIIIIlIIII,:l /
'| o

|
I i
I f 4.10 connector/

\ @ | 5. USB connector

—_— 6. Revolver

7. Objective lens

I} )
.\8. Focus adjuster

9. Shift stage F [ q

k|
Front view of the main unit Rear view of the main unit

The functions and the operations of each part in the unit are presented below:

1. Lamp connector
Supplies power to the lamp house. It is connected to the controller supply unit via the

lamp cable.

2. Lamp house
Accommodates a halogen lamp. For details, refer to “3. Installation and Connection”.

3. Photometric head
Contains the optical system for spectrophotometry.

4. 10 connector
Supplies control power. It is connected to the controller supply unit via the 10 cable.

PV8344F4E015 14



5. (Two) USB connectors
Transmit video signals and control signals. Each of them is connected to the computer
via a USB cable.

6. Revolver
An objective lens is placed on it. For detail, refer to “3. Installation and Connection”.

0 All the object lenses are for use in the unit only. Do not use any of them in other
devices.

Mandatory

7. Objective lenses
Choose and place one of them on the revolver according to the application.

8. Focus adjuster
Moves the photometric head and an objective lens in the vertical direction. The load
adjuster is available for adjusting the load on the motion of focus.

Coarse tuning knob

Fine tuning knob

Load adjuster

W

9. Shift stage
The coarse tuning knob and the fine tuning knob are used to adjust the position of the
sample on the stage in the horizontal direction (forward or backward, or right or left).

Coarse tuning knob

.
)

i

i
]

Fine tuning knob
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2.2. The names and functions of the items on the controller supply unit

1. Power switch\, 3. Lamp 1 switch

\umm Rl Sei .
2. Power indicator\ En ] Lamp 2 switch
Y
— —
it
4. Lamp 1 connector "
Lamp 2 connect(n'\\@_ o- 3. Power inlet
g- e
7 === | d=k
5. 10 connector é
LI LI

Rear view of the controller supply unit

The functions and operating methods are shown below:

1. Power switch
Turn on or off the power of the controller supply unit.

2. Power indicator
Light on when power is on and off when power is off.

CAUTION Lamp 2 switch and connector are used with an optional unit
(Transmittance measurement set, 45-degree measurement set).

3. Lamp 1 switch / Lamp 2 switch
Supplies power to the lamp house or switches the power destination. Turning on a
switch supplies power through the corresponding connector (Lamp 1 or Lamp 2
connector) to illuminate the halogen lamp.

4. Lamp 1 connector /Lamp 2 connector
Each connector supplies power to the corresponding lamp house.
Connect a LAMP cable to each connector. (DC 12V =——=)

5. 10 connector
Supplies control voltage to the unit. Connect an 10 cable. (DC 12V =—= )

Always use the supplied cable.
With any other cables, there is a risk of malfunction due to internal or external

noise. The supplied cables may not be used for any other devices.

Mandatory

6. Power inlet
Connect the power cord here to supply power to the controller supply unit. The
component is equipped with a fuse. For details on replacing the fuse, refer to 3.4
Installation and replacement of fuses.
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2.3. Product specification

Item Specification

Name NIR Micro Spectrophotometer

Model USPM-W-B

Wavelength range | 380 nm - 1,050 nm

Display resolution |About 1 nm
of wavelength (Wavelength resolution About 5 nm )

10.02[%] or less (430 nm - 1,010 nm),

Repeatabilly With 10x/20x objective lens 10.2[%)] or less (in other ranges)

10.05[%] or less (430 nm - 950 nm),

With 40x objective lens 10.5[%] or less (in other ranges)

Analysis of film thickness +1[%] or less

Halogen lamps Custom halogen lamps supplied by Life Elex: JC12V 55W (*Average life: 700 h)
* Average life is the time when half of test samples are burned out.
In short, the time at which the survival rate reaches 50%.

Objective lenses | Model USPM-OBL10 USPM-OBL20 USPM-OBL40
Magnification 10x 20x 40x
NA 0.12 0.24 0.24
Range (Spot dia.) 70 pm 35 um 17.5 pm
Distance 14.3 mm 4.2 mm 2.2 mm
curvature radius of +5mm~ +1mm~ +1mm~
sample
Thickness of sample 1.0mm~ 0.5mm~ 0.2mm~

Shift stage Size of mounting: 200(W) x 200(D) mm; Load: 3 kg
Operating range: (XY) +40 mm, (Z) 125 mm

Rotation stage Sample that can be loaded:

(OPTIONAL) Diameter @5~60mm,

surface of flange 1~10mm,
Height MAX10mm
Load : 150g

Operating range : +90°

Weight Main unit: Approx. 26 kg (excluding computer)
Controller supply unit: Approx. 6.7 kg
Dimension The body: 360(W) x 446(D) x 606(H)
Controller supply unit: 250(W) x 270(D) x 125(H)
Power Input: 100240 V AC 110 VA 50/60 Hz
specification Fuse: Rated voltage/current: 250 V AC, 3.15 A

Size: 5.2 mm x 20 mm
Time lag ,high breaking capacity type  Number: 2

Computer and Computer
monitor - CPU: Intel CPU 2.6 GHz or better, PC/AT—compatible machine

- Chipset: Made by Intel Corporation (recommendation)

- Memory: 4 GB or greater is recommended

- HDD: more than 40 GB

- Supported OS: Windows® 10 Professional (64-bit version)
Windows® 11 Professional (64-bit version)

- An optical drive that can read a DVD-ROM (external types can also be used)

- USB 2.0 x 3 ports or greater

- EMC: Class B

Monitor

- Resolution: 1024 x 768 or greater

- EMC: Class B
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Usage Indoor use

environment Altitude: up to 2,000 m

Temperature: 15°C - 30°C

Humidity: 15% - 60% RH (non-condensing)

Voltage fluctuation: +10%

Contamination: 2 (IEC60664-1)

Installation Category (Overvoltage Category): Il (IEC60664-1)
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3. Installation and Connection

3.1. To transfer and install the main unit

When installing or transferring the main unit, take care of the following points:

/N\CAUTION

Hold the base when installing or transferring the main unit.
Otherwise some failure may be caused.

Base

/N\CAUTION

Always have two or more persons install or transfer the main unit,
which weighs approx. 26 kg. Handling the unit alone may cause

injury.

/N\CAUTION

Do not cause any impact to occur to the main unit when installing or
transferring it. Damages to optical parts or effects on adjustment
may result, causing failure or incorrectness.

/N\CAUTION

Avoid installing it in an unstable place or any place with strong
vibrations. There is a risk of the unit overturning or falling, or
personal injury.

Take the usage conditions into consideration in installing it.

/N\CAUTION

Keep the photometric head at the lowest position during installation
or transfer. Otherwise the unit may become unbalanced.

/N\CAUTION

PV8344F4E015

Disconnect all cables before moving the unit. Otherwise, there is the
risk of a cable breaking or causing damage to the connectors.
Cabling must be done only after the unit is set in a stable place.
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If the temperature of the unit is greatly different from the room
CAUTION temperature, dew is likely to form on the inside of the unit after
installation or transport. Wait until the dew evaporates before using
the unit, instead of trying to wipe it off.

CAUTI ON The unit is equipped with fans. Keep a space of at least 10 cm
between any object and the left, right and back of the unit.

C Do not place equipment so that it is difficult to pull out power cord
AUTI N from rear side receptacle of Power Supply Box

If you need to repack the unit to ship it, contact your sales representative or our sales
department.

[How to install the unit]

(1) Remove the main unit, the controller supply unit and all accessories from the shipping
carton.

(2) Check whether all the items listed in “1. Confirming the Package Contents” are
included.

(3) Remove the packing materials, and check whether there is any visible damage to the
contents.

(4) Put the main unit, the controller supply unit and the computer in a place that meets the
specified usage conditions.

3.2. Fitting an objective lens

Dropping an objective lens may cause damage to the optics or adjustment failure,
leading to incorrectness of measurement.

o Use both hands and proper care in installing and detaching an objective lens.

Mandatory

Detach the same number of caps in the revolver as the number of objective lenses you
want to attach.
Then insert the objective lenses into the revolver. Be sure to insert them fully.

Revolver

Object lens
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3.3. Installation and replacement of halogen lamp

For your safety, you should always remove and install a halogen
CAUTION lamp by first turning off the power switch, unplugging the cord, and
when the halogen lamp and the socket are cool to the touch, remove
and install the lamp.

CAUTION Do not touch the glass part of the halogen lamp with your bare

fingers. Wipe off any residue on the bulb from your fingers and any
dirt because they can cause blackening on the bulb, which will
damage it.

CAUTION The lamp house needs to be inspected. Conduct regular inspections
according to Appendix: Checklist for inspection the lighting
device (lamp house).

CAUTION Do not watch the light of the halogen lamp directly.
Eyes might be damaged

Light source: JC12V55W (made by Life Elex Inc.)

(1) Loosen and remove the two fixing knobs of the lamp house, and pull it out vertically.
X:-5.4 Y:-6.6 CIX-36 Y--2.4

(2) The pulled-out lamp house has a lamp socket to
install a halogen lamp. Push the two levers down
and insert the two pins on the lamp base into the
holes in the socket. If the lamp does not lean or it
is not inserted correctly, the unevenness of a ring
image like the right photograph will occur. When
unevenness is checked, please check whether Unevenness of a Correct ring image
insertion of a lamp is corrected. rnng image

(3) Release your finger on the levers slowly.

(4) Insert the lamp house back into the original position. Make sure that the lamp
connector is toward the back surface of the main unit. Confirm the threaded holes and
the lamp house are properly aligned. Tighten the two fixing knobs tf secure the lamp

house. Lamp house

Two fixing knobs

Levers

Fixing hole for the lamp house

| —
l m
LY e

\ ___’_,,?’?’ Lamp connector
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3.4. Installation and replacement of fuses

% Always turn off the power and unplug the power cord before installing or
removing any fuses.

Unplugged

Fuse: Rated voltage/current: 250V AC, 3.15 A; Size: 5.2 mm x 20 mm

time delay fuses. high breaking capacity type
Compatible parts permitted

(1) Pull out the fuse holder stored in the slot below the power cord inlet.

(2) Remove the blown-out fuse and replace it with a new one.

' ™
O~ O~
O- n
oy TN m
- ]
7 J
Fuse holder /

3.5.Replacement of the gas spring
*Please refer to 6.troubleshooting for the exchange time.

Tighten the load adjuster properly. If the load adjuster is loose, the
CAUTI ON photometric head is likely to drop during the replacement of the gas
spring.

Tools: Cross-shaped tip screwdriver and flat-blade screwdriver

(1) Raise the photometric head to the upper limit, and then turn the load adjuster
clockwise to fix it tightly.

(2) Remove the four screws on the back with the cross-shaped tip screwdriver, and
remove the upper cover.

(3) Remove two screws on the top side of the rack with the cross-shaped tip screwdriver,
and remove the cover.

(4) Loosen and remove the jig for replacing the gas spring inside of the base.

(5) Screw the jig into the replacement hole of the gas spring on the top surface of the
rack.

(6) Loosen and remove hinge pin 1 at the upper edge of the gas spring with a slotted
screwdriver.

(7) Loosen and remove the replacement jig.
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8) Pull out the gas spring from the hole.

(

(9) Insert a new gas spring into the hole.

(10) Push the replacement jig into the gas spring access hole to compress the gas spring.
(11

) Insert and fix hinge pin 1 into the upper edge of the new gas spring with a slotted
screwdriver.

) Remove the replacement jig of the gas spring.
) Fix the covers with the screws.

(14) Turn the load adjuster counterclockwise to loosen it.

Photometric head

(3). (4)

Two screws on the

Four screws on the

top side of the rack

\ back o 2
V)2 0

Load adjuster

m Jig for replacing
the gas spring

[T

6), (7 ; qil "l
Jig for replacing

the gas spring

Gas spring

access hole

(9) - (14) is the reverse procedure of (1) - (8).
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3.6. Installation of the optional rotation stage

CAUTI ON If the optional tilt stage is attached, remove the work plate on the
upper surface of the tilt stage.

Tool: hexagon wrench

(1) Install the rotation stage on the topside of the shift stage, and fix it by screwing two
bolts into the fixing hole.

Two bolts: M3 x 18

Rotation stage

Two fixing holes of the

rotation stage

Four bolts: M3 x 5

Work plate

[How to remove the work plate]
(1)  Remove the four bolts (M3 x 5).

(2) Remove the work plate installed on the
upper surface of the stage.
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3.7. Connection

/\CAUTION

Take care not to apply excessive force in handling the cables, since
they can be damaged by bending or twisting.

/\CAUTION

For cable setting, keep cables away from something sharp.

/\CAUTION

Connect the cables only when all power switches are turned off and
the power cord is unplugged.

/\CAUTION

There is the possibility of melting the power cord and creating a
short-circuit if the power cord comes into contact with the lamp house.
Leave enough space between the power cord and the lamp house.

/N\CAUTION

Always use the supplied cables. Using any other cables than the
supplied may cause failures due to internal and/or external noises.
The supplied cables are not suitable for use with any other device.

Connect the cables according to the figure below:

LAMP 2 2.10 cable
i 1. Lamp cable =
E==
= USB 1 LAMP 1
10" a
_.I"__.L.FI\._. h 1}
1 N (o) =t il
I|I | , -":._l
| b !
—| _Ll,' '-I'_ I 4. Power cord
N S 3. USB cable
L J PC
'E"F ;E 5. Protection [key
:] lil =| L] I—GZ—

= 3. USB cable @

Item Connection

1 Lamp cable Between “LAMP” connector on the unit and “LAMP 1” connector on the
controller supply unit

2 IO cable Between “IO” connector on the unit and “IO” on the controller supply unit

3 USB cables Between “USB 1”7/ “USB 2” on the unit and any two USB ports on the

(two) computer (no distinction between cables and ports)

4 Power cord Plug into a 100-240 V power supply. Use the supplied power cord; insert
it into a standard two-blade electric outlet with ground terminal. Without
grounding, the intended electrical safety is not achieved.

5 Protection key |Any USB port on the computer

PV8344F4E015
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4. How to Use

This chapter describes the general operations of the unit. For details on the usage, all
personnel operating the unit should be sufficiently trained from the viewpoint of each
specialized area.

ACAUTION When the computer is misbehaving or any failure is found

in the measurement data, plug off and reinsert USB cable

and then reboot the software.

If you still have such troubles after rebooting the software,
please turn off the Control Power Supply Box and then

reboot the computer.

Even if you still have such trouble after rebooting the

computer, please contact to us.

4.1. A flow of measurement
[In micro-spectrophotometry]

(1)  Turn on the controller supply unit, and then start the computer and open the software

application.
— Refer to 4.2 Launch.
(2) Choose an objective lens.
— Refer to 4.3 Choosing an objective lens.
(3) Choose the ring slit
— Refer to 4.4 Choosing the ring slit.
(4) Set up the work configuration file.
— Refer to 4.5 Setup of the work confiquration file.
(5) Putthe BK7 reference sample.
— Refer to 4.6 Setting the BK7 reference sample
[Setting the sample to be measured
(6) Adjust the position of the BK7 reference sample.
— Refer t04.6 Setting the BK7 reference sample
[Setting the sample to be measured
(7)  Adjust the sampling interval.
— Refer to 4.8 Adjusting the sampling interval.
(8) Obtain the background value.
— Refer to 4.9 Obtaining the background value.
(9) Obtain the reference value.
— Refer to 4.10 Obtaining the reference value.
(10) Set the sample to be measured.
— Refer to 4.6 Setting the BK7 reference sample
[Setting the sample to be measured
(11) Adjust the position of the sample.
— Refer to 4.6 Setting the BK7 reference sample
[Setting the sample to be measured
(12) Conduct a measurement.
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— When conducting a spectrometry:
Refer to 4.11 Spectroscopy.
— When measuring a film thickness (after conducting 4.11 Spectroscopy):
Refer to 4.12 Analysis of film thickness.
— When measuring color difference (after conducting 4.11 Spectroscopy):
Refer to 4.13 Calculation of color difference.
(13) Check the result.
— Refer to 4.18 Checking for the results.
(14) Quit the application; then turn off the controller supply unit and shut down the
computer.
— Refer to 4.19 Quit.
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[In a measurement with a rotation stage]

(1)

(10)
(11)
(12)

(13)

(14)

Turn on the controller supply unit, the computer, and then launch the software.
— Refer to 4.2 Launch.

Set up the work configuration file.

— Refer to 4.5 Setup of the work configuration file.

Put the BK7 reference sample.

— Refer to 4.14 Setting the BK7 reference sample when using the rotation stage.
Adjust the position of the BK7 reference sample.

— Refer to 4.15 Adjusting the position of the BK7 reference sample when using
the rotation stage.

Adjust the sampling interval.

— Refer to 4.8 Adjusting the sampling interval.

Obtain the background value.

— Refer to 4.9 Obtaining the background value.

Obtain the reference value.

— Refer to 4.10 Obtaining the reference value.

Put the sample to be measured.

— Refer to 4.16 Setting the sample to be measured when using the rotation stage.
Choose an objective lens.

— Refer to 4.3 Choosing an objective lens.

Choose the ring slit

— Refer to 4.4 Choosing the ring slit.

Adjust the position of the sample.

— Refer to 4.17 Adjusting the position of the sample to be measured when
using the rotation stage.

Conduct a spectrometry.

— Refer to 4.11 Spectroscopy.

Check the result.

— Refer to 4.18 Checking for the results.

Quit the application; then turn off the controller supply unit and shut down the
computer.

— Refer to 4.19 Quit.
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4.2. Launch

/N\CAUTION

Use the computer properly in accordance with its manuals.

/N\CAUTION

It takes about 15 minutes from turning on the lamp switch for the
lamp to reach the stable state. Allow the lamp to warm up, if

necessary.

(1)  Turn on the power switch of the controller supply unit.

(2)  Turn on the Lamp 1 switch (for the transmittance measurement option: Lamp 2

switch) on the controller supply unit.

USPM

(3) Start the computer, and double-click the icon on the desktop Jigl to launch the
program. -
4.3. Choosing an objective lens
(1) Choose an objective lens that fits with the purpose of measurement. Turn the revolver
to the objective lens to be used.
Model USPM-0OBL10 USPM-OBL20 USPM-0OBL40
Magnification 10x 20x 40x
NA 0.12 0.24 0.24
Range (Spot dia.) 70 um 35 um 17.5 ym
Distance 14.3 mm 4.2 mm 2.2 mm
curvature radius of sample +5mm~ +1mm~ +1mm~
Thickness of sample 1.0mm~ 0.5mm~ 0.2mm~

4.4. Choosing the ring slit

(1) Choose the ring slit.

Use the ring slit switching knob to set the ring slit.
For any objective lens of x10 or x20, push the knob.

For any objective lens of x40, pull the knob.

PV8344F4E015
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4.5. Setup of the work confiquration file

For detail, refer to 6.2 Work configuration in the USPM-SA Software Operation Manual.

(1)

File menu /

(2)

Choose [Setup]-[Work] on the File menu. The work setup window opens.

[ usew-sa versoou 04T Jocn = ]

[ Fict_ Messuret) Analyeea) Setup(y) Lvell) Window _DESUS() _Help(H)
MEASURE = GRapH [=I=E=] [= (@)= || & oncram [E=E]rE=]
TR BT P T e | |
i
[ 4380 0000 0.000 0
REFERENCE i
I T T U T NI
| 0t oo oo o
I T YT NI
T X TT AT
R T T YT NI
EHEIRGIATIS 03 oo oo o
THCKNESS | I TR T I NI
ramaTa]| iz oo oo o
D A LTI
STATLS is oo oo o ; ; 08
OVER | INDER| a0 B G e o 4358 0000 0000 2~ || mourcela [VIEW] 2(CIE1931)
0 moJ 1 [NAME] DATA1
B [HUE] 250259 [GHROMA] 0507
<[ e | | [ ivesires & LUMINANCE L e e Y KL
ol P
o § & wMNaNceTET [ (@ %]
p [fon] _[BACKT [BACK2 [REFER[DATA | ~
FTAN] w00 (7050 7051 178t 17070
f— p / 3100|7100 7100 16145 16045
11704412 1119 ) 7179 7179 1era 18721
[:\\‘/BEZRBGGE] / 7070 7070 19208 18144
I cen 2 Fiet 7ie 1863 1983
322100 IAEENNGif e ETTRETATS
L 7016 (7005 21153 21146
VALUE q i3 713 2102 2082
RIS iz 7 2ma7 e
ECIGETIET IR
YRVELENGTH] s 70s 202 202
0500 B PAm 40 Eo w0 e e o e e e
IC: C¥ (C: 2509[ms] 2[dee] 4,380~ 1050[nm]SELLMEIE R Finish

Configure the reference.

[When using BK7 reference sample]

REFEREMGE
|SELLMEIER ﬂ (1) C“Ck V, and Se|eCt SELLMEIER
[

FILE
[ =
POLARIZATION

{+ @ @

TYPE SELLMEIER

DETAILS  DEFAULT BK7?

=1 11515019 -0.011822519
c2 0010598413 1.263013649

C3 0118583612 128617662

[When using the optional high-reflectivity reference sample]

REFERENCE

Click V and select FILE.

[FILE

SEC

[+
FILE
FILEMAME

Click the element indicated by the circle part and
open “hrr.rf ” file.

(2)

C¥Uzers¥USPM-RU-WYEDesk top¥TF A-20C 05

POLARIZATION

= R 3

TvPE =
DETAILS

c1 -
c2 -
c3 -

PV8344F4E015

DEFALULT BK?

ol

"hrr.rf" file is in the cd.
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4.6. Setting the BK7 reference sample
/Setting the sample to be measured

(1) Place the BK7 reference sample (the sample to be measured) on the top surface of
the shift stage. To avoid unnecessary reflected light, it is recommended to put the
BK7 reference sample (the sample to be measured) on the center of the stage, where
there is a hole for letting light pass.

4.7. Adjusting the position of the BK7 reference sample
/Adjusting the position of the sample to be measured

[How to switch the window]
Double-click anywhere on the black area to switch between FOCUS and CT in the LIVE
window. You may obtain the same effect through choosing [Live] on the menu.
(A FOCUS window appears when the time the software opens.)

= LIVE 51FPS == &4 LIVE 54FPS

FOCUS:374

Ell I Iv LT E250 T J

(1)  Adjust focus on the BK7 reference sample (the sample to be measured).
First, select the check box marked “AUTQO” at the lower right of the FOCUS window.
Looking at the FOCUS window, use the focus adjuster to get an optimum focus
position of the BK7 reference sample (the sample to be measured) .
The focus adjuster contains a coarse tuning knob and a fine tuning knob.
The optimum focus position is the one that returns the smallest value of FOCUS:xxxx
(at the upper left of the window).

LENS *
X6.5Y:1.0 b
B2 r) T AUTO )| L AUTO
Being out of focus Focus is found Optimum position
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(2)  Adjust the shift of the BK7 reference sample (the sample to be measured).

[For a flat sample]

Looking at a circle of light injected from the objective lens that is visible on the top
surface of the BK7 reference sample (the sample to be measured), use the shift
adjuster of the shift stage to set the shift of the sample. The shift adjuster contains a
coarse tuning knob and a fine tuning knob.

[For a sample with a gear radius]

Hint: Because the focus of any sample with gear radius changes with the shift
adjustment, adjust the focus again according to the focus adjustment described on the
previous page.

First, click the bar indicated in the following figure to adjust the gain so that a circle is
displayed.

Looking at CT window, use the shift adjuster to move the sample toward the vertical
direction against the optical axis. Align the center of the circular light with the
intersection of the two lines in the CT window.

Adjust the position until the figures at the upper left (X:*** Y:***) turn white.

For any work of a small gear radius, (X:0£1 Y:0£1) is recommended.

ELIVE 54FPS = @ |[= & LIVE 54FPS S = |[=

E2556 T J

| | E56 [ J |'

Shift is out of alignment Shift is well aligned
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4 8. Adjusting the sampling interval

Adjust the sampling interval so that the quantity of spectroscopic light received by the BK7
reference sample does not exceed the maximum quantity of light of the photodetector. Go
through the following steps to adjust the sampling interval.

Hint: If the quantity of the sample to be measure is considered to be larger than that of
the reference sample, use the former sample to adjust the sampling interval.

(1)  Press SMPLNG ADJST]in the operation panel.

(2) Asthe START INTERVAL window opens, enter a value and click OK.
The shutter opens and a measurement begins.

START INTERVAL S
Intervallms] 500

Ok | Cancel |

Hint: An error may occur due to the input value. If you encounter an error, check the message
to modify the input value.
[If the input value is too small] [If the input value is too large]

USPM-SA (] Warning [ USPM-SA e

[0} Shorten the interval.

= Luminance saturated..

'QI Response Timeout. I

[If the reference quantity of light is too small]

.
USPM-SA =5

.8. BUTT. FETEELTREL. |

If you encounter one of these messages, input a sampling interval manually.
[Procedure for manually adjusting the sampling interval]

(1)  Choose [Setup]-[Work] on the File menu to open the work setup window.
(2) Input a proper sampling interval and then click @

SAMPLING INTERWAL
(L [ms: 10-19939]

(3) Click REFERENCE|. Looking at LUMINANCE window, modify the value until the graph
exceeds the red line to an unsaturated position.

& LUMINANCE (==&
4,000
3,500
3,000
2,500
2,000
1,500
L0004

500

200 400 600 800 1,000

(4) Then, conduct a task of 4.9 Obtaining the background value.




(3) The Information window opens that displays the sampling interval. After that, Click
@ to end the operation.Then, the shutter operates again.

Information ﬁ

Completed 2538[ms]

4.9. Obtaining the background value

(1)  Click BACKGROUND1| on the operation panel.
A clicky sound is generated, and then a warning alarm sounds as the process
finishes.
As the data is saved, an asterisk (*) appears at the left of BACKGROUND1|in the
operation panel.

4.10. Obtaining the reference value

(1) Click REFERENCE] on the operation panel.

The shutter sounds, the reference value is captured. After that, the shutter operates
again, and a warning alarm sounds as the process finishes.

As the data is saved, an asterisk (*) appears at the left of REFERENCE]in the
operation panel.

4.11. Spectroscopy
(1) Click MEASURE]| on the operation panel.

The shutter sounds, indicating the start of spectroscopy. When alarm sounds and
spectroscopy is ended, a shutter sounds again.

The result is displayed in the sub-windows. Up to 20 results can be stored.

If you measure film thickness, refer to 4.12 Analysis of film thickness. If you
measure color differences, refer to 4.13 Calculation of color difference.

4.12. Analysis of film thickness

(1) Open the LAYER settings window.
Choose [Setup]-[Layer] on the File menu. The LAYER window opens.

[ vov s e R - = e
[ File) Measure(M) _Analyze(a) Setup(s) Livell) Window DEBUS®) Heptd | |
MERSURE || [ GrapH [=EI=] [==]=] || @omcram EIr=rE=]
1 RATIK] WAVELENGTI lnm] m e [T S
lle menu o oo o
— 1

*REFERENGE 0000 0000

i =

.
0

0

0.000 0000 0
0.000 0000 0
0.000 0000 0
0.000 0000 0
0000 0000 o
0

0

0

0

0

0

0

+*BACKGROUND1!

SMPLNG ADJST |
THIOKNESS |
GLEAR DATA |

0.000 0000
0.000 0000
0.000 0000
0.000 0000
0.000 0000
0.000 0000

08

STATUS

b0 oo oie
OVER |UNDER] 400 500 500 700 @00 900 1.000 = {zgglR‘OE]A [\ﬁm]ﬂgﬁ:?o
DS [HUE] 250259 [CHROMA] 0507
<[> [ o | | (eSS = T LUMINANCE L oe, ) A O
ol 4
el FOCUS:335 4 B LUMINANCETEXT [ (= ][ |
e -
[DETAIL] E 7062 (7062 17534 (17472
- W0 7o w15 ie0es
emo / i i e e
[AVERAGE] 7070 (7070 (19209 19144
416200 7141 (7141 (10836 19836
Limious:
£22100 7183 [FE iasss asss
L 7015 (7015 (21153 21146
VALUE q Tia (7iss 21520 erazs
R T T asar s
REBEE] , , o0 70 s
TR} -0.3 Y:-0.3 7095 7085 2029 2023
PV8344F4E015 7o B Fam s i el fffseisoinsd i e )
| G C¥. 2509[ms] 2[dee] A 380-1050[m] SELLMEIER: Finish




Configure the layer.

The film thickness measurement can be selected from "Peak valley method (PV)",
"Fourier transform method (FFT)", and "Curve fitting method (FIT)" according to the
usage. The unit of the film thickness can select the optical film thickness and the
physical film thickness. A set item is different according to each mode of analysis and
the unit of the film thickness. The following table is confirmed, and the condition that

O has adhered according to the mode of analysis is set. Please refer to

6.3 Layer

setting in the UPSM-SA Software Operation Manual for details of a set item.

B Feature of each mode of analysis

Peak-valley method: [PV]

Fourier transform
method: [FFT]

Curve fit method: [FIT]

Feature of each
mode of analysis

A complex setting is unnecessary.
Two peak/ valley more is
necessary for the spectral

reflectivity.

When the detection of
peak/valley of the
spectral reflectivity is
difficult, it is effective.

It is possible to measure it
even if there is no peak/
valley in the spectral
reflectivity.

Layer that can be
measured

Only the single-layer

Single layer /multilayer

Single layer /multilayer

M Set item of each mode of analysis

(MDMETHOD PV FFT FIT

QUNIT Optical Physical Optical Physical Optical Physical
thickness thickness thickness thickness thickness thickness

QRANGE O O O O O O

@ THE NUMBER OF — — O O O O

LAYERS TO THAT IN THE

SAMPLE

B®THICKNESS — — — — ©) O

®EXTINCTIVE INDEX — — — — ©) O

(DREFRACTIVE INDEX — O — O O O

PV8344F4E015

~AUTO || METHOD: ®
| [ ENmEE Heee rFer mrr | o |
: = : CANCEL
UNIT O | FRanGe ,©________J
é’ |l
£ OOFTICALGd) & PHYSIOALWD) framum] 280 talnm] 1050 |
||
TUSE REFLEGTAMNGE OF SUBSTRATE :
{
ENABLE .
r I = i
TAVER
AIR, THICKNESS[nm]
SUBSTRATE B o 0 @
@ EXTINGTIVE INDE
ol T @
REFRAGTIVE INDE
- s @
Pl BB
B 7 Pl B
ADD DEL - £
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ltem

Description

AUTO

If enabled, analysis of film thickness is automatically done after the easurement.

UNIT

Unit of the film thickness displayed in the analysis.

USE REFLECTANCE
OF SUBSTANCE

Any spectroscopy data file (*.csv/*.dat) is available as reflectance of substance. The first
data in the data file will be used as the reflectance of substance. Details on reflectance of
substance will be provided later.

RANGE

Wavelength range to be analyzed in the analysis of film thickness. High accuracy can be
achieved by restricting the range to the wavelength range of high reliance of spectral
analysis.

METHOD

The method of analysis of film thickness. [PV] denotes peak-valley method, [FFT]
frequency analysis method, and [FIT] curve fit method. For detail on each method, refer to

6.3 Layer setting in the UPSM-SA Software Operation Manual.

LAYER

Design parameter of the layer to be analyzed. There is no need to set up if METHOD is
[PV] and UNIT is [OPTICAL]. Otherwise, it must be properly configured. For details on the

setting, refer to 6.3.1 Layer setting in the UPSM-SA Software Operation Manual.

(3) Click the THICKNESS] button to conduct an analysis of film thickness.

4.13. Calculation of color difference

Calculation of color difference is extracted from the values of spectroscopy.
For detail, refer to 5.3.1 Calculation of color difference in the USPM-SA Software

Operation Manual.

(1) Open the COLOR DIFFERENCE window.
Choose [Analyze]-[Color Difference] on the File menu. The COLOR DIFFERENCE

window opens.

File menu /

e | (e
IFOCUS:335

(2) Usethe buttons to select a DATA NO for the calculation of color difference in
each pane of DATA1 and DATAZ2. Color difference is automatically calculated as the
numbers are defined.

rﬁ COLOR DIFFERENCE =NREIN X
DATA DATA
<y
DATANO O DATANO 1

DATA NAME DATAT DATA NAME DATAZ

GLOSE

E: n.002
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4 .14 .Setting the BK7 reference sample when using the rotation stage

(1) Set the BK7 reference sample on the rotation stage.
Adjust the holding chuck with the chuck knob to set the sample.

Focus adjuster

Chuck knob
Holding chuck
'

Strenagth knob [
Angle knob

Shift adjuster

4.15. Adjusting the position of the BK7 reference sample when using
the rotation stage

(1) Set the revolver to Through (no objective lens is attached).

(2) Looking at the beam from the objective lens, use the shift adjuster to place it into the
desired position.

(3) Adjust tilt of the BK7 reference sample.
Use the strength knob to adjust the strength properly. Then, looking at the FOCUS
window, use the angle knob to turn the BK7 reference sample to adjust its tilt in an
axis. At this adjustment, the position may be moved only in the horizontal direction of
the FOCUS window. The vertical angle has no mechanical effect on the
measurement.
Adjust the tilt so that the figure (X:***) at the upper left of the FOCUS window is within
(X:0x1).

& LIVE 51FPS "I LIVE 51FPS

—0.3 Y:—-53.7

E26 rf [ ALTO E2b rJ [~ AT

Tilt is out of alignment Tilt is properly aligned
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4 .16.Setting the sample to be measured when using the rotation stage

(1) Setthe sample to be measured on the rotation stage.
Follow the same procedure as described in 4.14 Setting the BK7 reference sample

when using the rotation stage.

(2) Adjust the angle of the sample to the desired for the measurement. Use the scale.

Chuck knob Scale

/ Holding chuck

Strength knob
Angle knob

4 .17. Adjusting the position of the sample to be measured when
using the rotation stage

(1) Looking at the beam from the objective lens, use the shift adjuster to place it in the
desired position.

(2)  Adjust the focus on the sample to be measured.
Follow the same procedure as described in 4.7 Adjusting the position of the BK7

[Adjusting the position of the sample to be measured
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4 .18. Checking the results

For details on the main window of the software, refer to Chapter 4 Main Window in the
USPM-SA Software Operation Manual.

File menu

(1) GRAPH window

(2) TEXT window  (3) DIAGRAM window

[7E =)

Window DEBUG(D) Help(H)

MEASLIRE

*REFERENGE

*BACKGROUND

SMPLMG ADJST|

THICKMESS

GLEAR DATA

STATUS
OWER |UNDER|
DATA

<[> ||l e
[I;JO]
[NAME]

DATAT
[DETAIL]
[DATE]
11404412 11:19
[AVERAGE]
4.182[%]
[LUMINOUS]

WALUE
RSSIEQ - R
DWAVELENGTH]
1040[nm]

& GRAPH [=lf=E]r=] | @Em®r [=rEr=]
R/ TIKI-WAVELENGTHInm] g”sfs] dD:‘DT:‘ _\DDDA['ILM |DD;D1;]-“3 \DD- e

1

] =2l 381 1399 0000 0.000 [

P 382 4423 0000 0.000 [

583 1401 0.000 0.000 01

384 4423 0.000 0.000 01

386 4421 0000 0.000 [

388 1417 0000 0.000 [

387 4387 0000 0.000 01

588 4403 0.000 0.000 01

280 4413 ooon noon L}

390 1412 0000 0.000 [

391 1417 0000 0.000 [

382 1419 0.000 0.000 01
L P i e s i s e 343 4388 0.000 0.000 0~

400 GO0 GO0 700 800 900 1000 ar D
5 LIVE 21FPS B LUMINANCE [==]=]

FOCUS:335

EIEY e TG

4000+

a500

000
2500
2000
1.500
1.000

BO0Fi/-

0

400 GO0 600 700

300 900 1,000

il

MNOT 1
[HUE]

[v] 4221 [<] 0446 [x] 0407

@onean ) (=@ =)

0
[SOURCE] A

| ! ns
[VIEW) 3GIE1991)
[NAME] DATAT

260269 [GHROMA] 0507

BB LUMINANCETEXT (= | = (22 ]

[
BACKI [BACK2 [REFER[DATA | -~

7062 7062 17534 17472
7100 (7100 | 16145 18045
7179|7179 18732 18721
7070 (7070 19200 19144
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The GRAPH window displays the result of spectroscopic reflectance measurement.
The vertical axis indicates the reflectance, and the horizontal axis the wavelength.

(2) TEXT window
The TEXT window shows the values of the measurement result.

PV8344F4E015

39



(3) DIAGRAM window
A chromaticity diagram of the result is displayed.
An XY chromaticity diagram and a Lab chromaticity diagram are available.
Double-clicking the window switches the display between XY and Lab diagrams.
Graph setting also allows you to change between the two chromaticity diagrams.
For the diagram settings, refer to 6.4 Graph setting in the USPM-SA Software
Operation Manual.

(4) Operation panel (detailed values)
Detailed values of the measurement results are displayed in the DATA pane of the
operation panel in the left part of the main window. Use the buttons to
change the wavelength.
Click the button to delete the measurement result.

(5) LUMINANCE window
The spectroscopic quantity of the lights of background, reference and measurement
is indicated in a graph in black (grey), cyan and blue, respectively. The red line
indicates the upper limit of the spectroscopic quantity defined in the system
configuration window. (The pink line indicates the lower limit of the spectroscopic
quantity defined in the system configuration window.)

(6) LUMINANCE TEXT window
The spectroscopic quantity values of the lights of background, reference and
measurement are displayed. The interval of display is configurable in the graph
setting window.

(7) THICKNESS INFO window
Displayed by choosing [Window]-[THICKNESS INFQ] on the File menu.
It displays the status of analysis of film thickness. With incorrect status of analysis,
the thickness is not normally measured. For the status of analysis, referto 7.9
THICKNESS INFO window in the USPM-SA Software Operation Manual.

(8) THICKNESS window
Displayed by choosing [Window]-[THICKNESS] on the File menu.
It displays the method and result of analysis of film thickness. For details on the
display items, refer to 7.8 THICKNESS window in the USPM-SA Software
Operation Manual.

[Saving the data]

Choose [File]-[SaveAs.. datafile] on the File menu.

The save file dialog box appears. Specify the name of the file. You can specify its file format
by selecting an extension in this dialog box.

[Print]

Choose [File]-[ Main print] on the File menu.

The print setting dialog box appears. Set the print properties properly, and then click the
button.

4.19. Quit

(1) Choose [File]-[Quit] on the File menu to quit the program.
(2)  Turn off the power switch of the controller supply unit.

(3) Shut down the computer.
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5. Precautions for Storage

5.1. Storage

When the product is not to be used for a long time, turn off power to the unit and the
computer, unplug the power cords, and cover the unit to protect it from dust.

[Storage condition]

(1) Temperature : 10°C - 60°C, no sudden changes

(2) Humidity : 80% RH or lower, non-condensing

5.2. Maintenance

(1) Components

Halogen lamps
(For how to replace, refer to 3.3 Installation and replacement of halogen lamp)

Fuses
(For how to replace, refer to 3.4 Installation and replacement of fuses)

Gas spring
(For how to replace, refer to 3.5 Replacement of the gas spring)

(2) Cleaning

Absolute alcohol is highly flammable. When using it, always turn off
CAUTI ON the power, and pay attention to the ventilation of the room.

Follow the instructions on the usage label of this solvent.

(1)

Body

Avoid using any organic solvent in the cleaning of any parts other than the lens.
Wipe off heavy dirt, if any, with a soft cloth slightly dampened with a diluted neutral
detergent.

Lens

Use a commercial air blaster to blow dust off of the lens and then wipe it softly with
a sheet of lens cleaning tissue (or washed gauze). Wipe off any fingerprints or oils
with a sheet of lens cleaning tissue dampened with a little absolute alcohol. When
dust or a stain inside of the lens causes trouble with its measurement performance,
it is necessary to disassemble the lens and clean it. Please contact the supplier
where you purchased the unit or our sales department.

BK7 reference sample

The unit measures the relative micro-spectrophotonic characteristics compared
with the BK7 reference sample. Wipe off any fingerprints or oil with a sheet of lens
cleaning tissue stained with a little absolute alcohol. We can provide you with our
document (for a fee) describing the calibration of BK7 reference sample, if
necessary. Please contact the supplier where you purchased the unit or our sales
department.
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5.3. Wavelength offset

(1)  Outline of wavelength offset
Wavelength offset is performed to modify the measurement by this unit of the display
position of spectral reflectance data in the direction of the wave by comparing it with
the position of a certain reference sample for which the peak positions of its spectral
reflectance is known (measured by another standard device).
In the offset, you may shift the whole measured wavelength to a shorter or longer
wavelength in £10 [nm] increments.

(2) How to calibrate wavelength:
The following section describes how to calibrate using the supplied calibration
sample.

Blue Clear

Calibration sample

B Setup of the work configuration file
Refer to 4.5 Setup of the work configuration file.

B Prepare the calibration sample
Put the calibration sample on the stage. Bring the reflecting mirror under the clear glass
(not the clear glass itself) into focus.

\\/

Reflecting Reflecting
mirror . NG ~ mirror Good

B Adjusting the sampling interval
Refer to 4.8 Adjusting the sampling interval.

B Measurement of background
Click the BACKGROUND1| button to conduct a measurement of background.

B Measurement of reference
Measure the backside plane of clear glass as the reference face.
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As the focus is set, click the  REFERENCE]| button to measure the reference. If the data is
saturated, adjust the sampling interval and conduct the background measurement again.

HMMeasurement of the blue sample plate
Bring the reflecting mirror under the blue glass into focus as in the measurement of the
reference, and then click the MEASURE| button to conduct a measurement.

B Confirmation of direction of wavelength

The value of nine valley in the following graph is confirmed. Choose [Setup]-[System] on
the File menu to open the system configuration window. It is necessary to input the
password before the system setting window is opened. Please input initial value "uspm" of
the password. Enter a value in the [CALIBRATION] field. As the value increases, the
measurement data shifts to a shorter wavelength in 1 [nm] increments. Comparing the
graph of reflectance generated from the measurement with the reflectance graph of the
calibration (CALIB) sample, enter the measurement value that best matches.

B Save the shifted value
Click [OK] to save the value in the system configuration window. Load the file to use the
calibrated value when launching the product later.

(3) Calibration and offset of reflectance
No calibration and no offset means of the device offer the calibration of the reflectivity
of this product for the relative value measurement.
But We can provide you with our document (for a fee) describing the calibration of
BKY7 reference sample, if necessary.
Please contact the supplier where you purchased the unit or our sales department.
RatE AR A E K] REInm]

573 585 |

400 450 500 550 600 650 700 750 800 8A0 500 950 1,000 1,050

Graph of reflectance of the CALIB sample
(*The values in the boxes are references)
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6. Troubleshooting

Incidents

Causes and countermeasures

CT window displays
no image

Check for deterioration of the lamp.
Check the connection of the lamp.
Check the lamp switch.

Check the adjustment of ring slits.
Check the gain adjustment.

Restart the software if the camera is not recognized.

FOCUS window
displays no image

(6)

Check for deterioration of the lamp.
Check the connection of the lamp.
Check the lamp switch.

Check the adjustment of ring slits.

Check whether the AUTO check box at the lower right of the
FOCUS window is selected.

Restart the software if the camera is not recognized.

The focus adjuster is
too tight

(1)
()

Check the strength of the load adjuster.

Check for deterioration of the gas spring.

If the photometric head suddenly drops from its own weight
when the focus lock is released, there is the possibility of
deterioration of the gas spring inside of the unit.

Failure in the
measurement of
reflectance/
transmittance
direction

PV8344F4E015
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(6)
(7)
(8)
©)

Check for deterioration of the lamp.
Check the connection of the lamp.
Check whether warm-up is complete.

If you changed the setting, check whether the background and
reference values were obtained again before the measurement.

Check whether reflection from the reverse side of the sample
affects the measurement.

Check the alignment of the sample.
Check for the proper setting of the revolver.
Check the connection of the objective lens.

Check the adjustment of the ring slits.

(10) Check the correctness of the reference.
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(11) Check the correctness of reference setting.
(12) Check whether sampling interval is appropriate.

(13) Check for injection of ambient light from fluorescent lamps or the
sun.

Failure in the
measurement of
wavelength direction

(1) Refer to 5.3 Wavelength offset to conduct a offset.

Display of wavelength
in LUMINANCE
window is incorrect

(1) Turn off the controller supply unit and reboot the computer.

Display of wavelength
in GRAPH window is
incorrect

(1) Turn off the controller supply unit and reboot the computer.

Computer's
misbehaving
operation.

Failure in
measurement data.

(1) Plug off and reinsert USB cable, then reboot the software.

(2) Turn off the Control Power Suppy Box, then reboot the
computer.
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/. Compliance with Regulations

IEC61326-1 defines two categories according to the location for use.

ACAUTION Class A: Equipment suitable for use in establishments other than domestic,

and those directly connected to a low voltage power supply network which

supplies buildings used for domestic purposes.

Class B: Equipment for use in domestic establishments, and in establishments
directly connected to a low voltage power supply network which supplies
buildings used for domestic purposes.

This system is applied Class A. Some interference may occur if this system is used in
domestic location.

7.1. Disposal

Follow the state and local regulations and ordinances when disposing of the product.

7.2. Energy consumption

To reduce energy consumption, turn off the power to the unit when not in use. The
computer consumes standby electricity even in the power-off state. Energy consumption is
reduced when the power cord is unplugged when the unit is not in use.

Standby electricity and power consumption of computers is different between models.
Confirm the ratings in your computer's documents. (FYI: A typical computer consumes
about 1 W of standby electricity and about 25 W of active power, while active power often
increases to 50 W depending on the peripherals and applications in use)

7.3.About KC (For Korean Customers)
AT 7171 (F5& 527 AA)
o] 7171 dF&AT) AAFAFI71=A # vjx} T AMEAFE o] A

FoletA7] vheh v, o)) Aol AbgRE Ae BHoE Fu
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Appendix

O Principles of measurement

How to calculate spectral reflectance (spectral transmittance) with the product is described
below.

The product measures the strength of spectral reflectance of the reference, whose
reflectance (transmittance) is known (Ireference (A)) and that of the sample to be measured,
whose reflectance is unknown (Isample (A)). Based on the two spectral reflectance values,
use the following formula to calculate the reflectance of the sample under measurement.
Therefore, the measurement value output from the product is not an absolute value but a
relative value against the reference sample.

I

sampIE(ﬂ) - [backgmund(ﬂ)

R

(A) = I _I theow(l)
reference( ) background (A)

R, Measured value of the spectral reflectance of the sample

Immplew : Strength of spectral reflectance of the measured sample

1 : Strength of spectral reflectance of the reference

reference( 1)

1 : Strength of background

background 1)

Rtheury(}_) : Theoretical value of the spectral reflectance of the reference

The reference samples provided as an accessory with the product are composed of
S-BSL7 glass made by OHARA, GmbH.

O Precautions for safe use of the lighting device (lamp house)

Though heavily dependent on the usage conditions (ambient temperature and humidity,
supply voltage, period of lighting, etc.), the useful life of the lighting device (lamp house) *
assumes either short one of for approximately eight years (In the case of the use of
approximately eight hours a day) or approximately 20,000 hours .

*The above statement does not guarantee freedom from failures or repair at no charge
during the service life.

*Depending on the usage conditions, there is a possibility of aging degradation in a shorter
period.

Inspect the lamp house according to Appendix: Checklist for inspection of the lighting
device (lamp house) until the lamp house reaches the end of its useful life. Should any
unexpected incident occur (e.g., smoke) during use, turn off the power immediately and
contact the sales representative where you purchased the unit or our sales department.
Regular inspection is recommended, in order to achieve safe use and reduce downtime.
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Checklist for inspection of the lighting device (lamp house)

¢ Read the manuals carefully before conducting an inspection.

¢ Inspections on a regular basis (at least once every half year and when replacing a lamp)
is recommended in order to ensure safe use.

¢ Inspect the items in the list, and put a checkmark next to each passed item and a circle
next to each item having some problem.

e If there is a circle next to any item examined in the latest inspection, stop using the unit
and ask your supplier to inspect the unit or to replace it with a new lighting device.

¢ If you find any failure in any other items than those on the list or some kind of failure in
other components of our products aside from the lighting device, stop using the product
and ask your supplier to inspect the unit.

¢ Repairs, replacement and inspections out of warranty are available for a fee.
Contact your supplier with any questions you may have.

Result
(date of inspection)

Inspection checklist / / / /

1.  Eight years have elapsed since purchase, or the total time of lamp use has
exceeded 20,000 hours.

Sometimes lamp does not illuminate even when you turn on the main switch

The light blinks if you move the lamp cable or the body itself.

The lamp cable or another part is abnormally hot.

There is an odor like something is burning when in use.

Light flickers even after the lamp is replaced.

N|je|al~le Db

A deformation, unsteadiness or loose part is discovered when installing the lighting
device (e.g., a lamp house is too tight to insert).

8.  The color of any terminal or the lamp socket is drastically changed. Or, the color is
different between the left one and the right one.

9. There is change of color, deformation or cracks in the lamp house.

10. There is melting, cracks, deformation or solidification in the lamp cable or wiring.

11. Frequency of repair is higher than before for the same type of other units brought
into service around the same time.

*  Make photocopies of the list if needed.

Terminal (levers)
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O Precautions for proper use of the power cord

When no power cord is attached to the product, refer to the “Specification” and “Certification
cord” below to choose a proper power cord for the unit.

/N\CAUTION

We do not guarantee the electrical safety of the product, if an
incorrect power cord is connected to the product.

Rated Voltage
Rated Current
Rated Temperature
Length
Components

125V AC (100-120 V AC ), 250 V AC (220-240 V AC)
6A minimum
60°C minimum
3.05 m maximum
Grounded inlet plug, with the opposite end formed in compliance with IEC

Table 1. Certification cord

The power cord must be certified by any one of the certification organizations in Table 1, or
be associated with any one of the certification marks shown in Table 1 and/or 2. The
connector must be associated with any one of the certification marks in Table 1. If no cords
certified by any of the certification organizations in Table 1 are available in the country
where you use the product, use a substitute certified by the certification body of the country

or any similar organization.

Count Certification | Certification Count Certification | Certification
i organization mark i organization mark
Argentina IRAM |HNW Italy IMQ @
Australia SAA W Japan JET
Austria OVE Netherlands  |KEMA K EMA
EUR
Belgium CEBEC ] Norway NEMKO @
CEBEC
[
Canada CSA Spain AEE
$P >
Denmark DEMKO @ Sweden SEMKO @
Finland FEI ® Switzerland SEV @
France UTE A UK ASTA,BSI ;
L5
Germany VDE USA UL
Ireland NSAI @
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Table 2. HAR flexible cord

Certification organizations and cord labels

Certification organization

Labels

(Probably marked on the
cover or insulating part in

Replacement symbol with

black-red-yellow line

Length (mm)

the internal wiring)
Black Red | Yellow

Comite Electrotechnique Belge CEVEC <HAR> 10 30 10
(CEBEC)
Verband Deutscher Elektrotechniker <VDE> <HAR> 30 10 10
(VDE) e.V.Prifstelle
Union Technique de d’Electricite’ USE <HAR> 30 30 10
(UTE)
Instituto Italiano del Marcio di Qualita’ IEMMEQU <HAR> 10 30 50
(IMQ)
British Approvals Service for Electric BASEC <HAR> 10 10 30
Cables (BASEC)
N.V. KEMA KEMA-KUER  <HAR> 10 30 30
SEMKO AB Svenska Elektriska SEMKO <HAR> 10 10 50
Materielkontrollanstalter
Osterreichischer Verband fir <OVK> <HAR> 30 10 50
Elektrotechnik (OVK)
Danmarks Elektriske Materielkontrol <DEMKO> <HAR> 30 10 30
(DEMKO)
National Standards Authority of Ireland <NSAI> <HAR> 30 30 50
(NSAI)
Norges Elektriske Materiellkontroll NEMKO <HAR> 10 10 70
(NEMKO)
Asociacion Electrotecnica Y <UNDE> <HAR> 30 10 70
Electronica Espanola (AEE)
Hellenic Organization for ELOT <HAR> 30 30 70
Standardization (ELOT)
Instituto Portugues da Qualidade | np | <HAR> 10 10 90
(IPQ)
Schweizerischer Elektro Technischer SEV <HAR> 10 30 90
Verein (SEV)
Elektriska Inspektoratet SETI <HAR> 10 30 90

Underwriters Laboratories Inc. (UL)

Canadian Standards Association (CSA)
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Instruction Manual

Spectral Analysis Software
USPM-SA v1.01

Before use

Thank you for purchasing our spectral analysis software. In order to use this software
safely and to maximize the benefit from doing so, be sure to read this instruction manual

completely before use.
Please also keep this manual close at hand when using the product and store it carefully

for future reference.
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Introduction

This spectral analysis software (USPM-SA) is the dedicated software of the near-infrared
(NIR) micro-spectrophotometer (USPM-RU-W). Since it is always possible that computer
data may become damaged due to unexpected trouble, please backup data periodically.

B About the computer

We assume no responsibility for all incidental damages, including compensation for
computer data, resulting from the use or unserviceability of this product. For the computer
system used, users must create backup data and store such carefully. (We do not support
backup operations.)

This product provides quality assurance when factory settings are used. Any abnormal
operation and functional failure due to a configuration change (BIOS change) of a computer
made by a user or due to the installation of other software falls outside the target of our
company’s quality assurance parameters.

Any decrease in the capacity of the hard disk causes data processing to become extremely
delayed or may cause an error to occur. Actively erase unnecessary data files. Regarding
how to erase data files, see the OS manual. Never delete and rename any folder prepared
in the hard disk of the computer during delivery. Doing so may render software unusable.

In computers other than those specified for the use of this product, this software may not be
able to exhibit full performance.

Safety Precautions

Intended purpose of this product

The purpose of this product is to control near-infrared micro-spectrophotometers. Do not
use this product for any use other than this intended purpose.

About the instruction manual

This instruction manual contains information essentially required when using this product
safely and effectively. Prior to use, be sure to thoroughly read this manual and the
instruction manual for the related equipment used simultaneously with this product, fully
understand their content, and follow the instructions during use. Store this manual and the
instruction manual for the related equipment simultaneously used in a location where you
can refer to them immediately. Contact the retailer or our branch office if you have any
questions regarding the contents of this instruction manual.
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Warning indications in this manual

In this manual, the symbol marks and terms below are used in accordance with the
descriptive contents. The symbol marks and terms are described for each safety level. To
use this product safely and properly, thoroughly understand the contents of symbol marks
and terms.

WARNI N G Indicates that failure to observe this warning may result in serious
personal injury or death due to a fire or electrical shock.

CAUTION Indicates that failure to observe this caution may result in injury or
material damage due to an electrical shock or other accident.

B Symbol denoting prohibition (prohibited actions)

O

Prohibited

B Symbol denoting obligation (mandatory actions)

Mandatory

AN\

Caution

B Symbol denoting caution
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/N\CAUTION

Failure to follow the precaution below may result in injury or material
damage to peripheral products.

B Do not turn off hardware power during software start.

Doing so may result in improper operation.

Prohibited
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1. Confirmation of Packaged Products

Make sure that all software and supplied accessories are completely received and check
whether products are missing or damaged. Contact the retailer or our branch office
immediately if products are missing or if you have any questions regarding products.

B Attached Media
B Protection key

B Software Instruction Manual (this document)

Protection key

%
O

Attached Media Software Instruction Manual (this document)
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2. Installation and Wiring

2.1.Installation

Perform installation according to the "Installation procedure" in the attached sheet. Contact
our business personnel if you have any questions.

2.2.Wiring
B Insert a protection key into any USB port of your computer.

B Wire the hardware according to the instruction manual of the hardware in question.
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3. Usage

This chapter describes the outline of software according to the general procedure. For details
on use, conduct full training from the standpoint of a specialist.

3.1.Program start and termination

m  Start
Double-click the USPM-SA shortcut icon on the desktop and start the software. Turn on the
power to all the hardware used and then start the software.

USPM

B
LSPM-54

B Termination

Select [File] - [Quit] from the file menu and terminate the software. Then, turn off the power
to all hardware.

3.2.Measurement of spectral measured values (spectral reflection factors and spectral

transmission factors)

Various operation buttons are arranged on the main window. These operation buttons enable
the spectral measured values to be measured. Measure these using the procedure below to
obtain the spectral measured values of the sample to be measured.

B Setting the work setting file

Select [Setup] - [Work] from the file menu and open a WORK setting window. Set each item
according to the sample to be measured. For details on the settings, see the [6.2 Work
setting].
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Sets the theoretical spectral reflection
factor (transmission factor) of the
reference used; for more details, see the
[6.2.1 [Reference] setting] .

Sets the specification value for deciding
the acceptability of the measured
spectral measured values; for this
setting, see the [6.2.2 [Standard]
setting].

HlalesE s s w s s el

SELLREIER.

DEFAULT XY

Set when displaying a chromaticity
diagram from the spectral measured
values.

T e

Sets the average wavelength range
when calculating the average
reflection/transmission factor.

B Adjusting the sampling time

The sampling time must be adjusted so that it is not saturated in excess of the maximum
value of the spectral light intensity that can be acquired. The procedure for automatically
adjusting the sampling time is described below. Arrange the reference first to enter the
measurement state. Then, select [Measure] - [Sampling adjust] from the file menu and
display a START INTERVAL window. Enter the expected sampling time, for example,

"1000," and press the @ button. The sampling time is automatically adjusted to the range in
which the spectral light intensity is sufficient and not saturated. After adjustment is completed,
a display screen appears. Press the @ button to complete the adjustment of the sampling
time.

B Executing background measurement

Press the BACKGROUND1| button to execute background measurement for acquiring the
spectral light intensity of a dark current caused by scattered light or electrical noises.
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B Executing reference measurement

Press the REFERENCE] button to execute reference measurement for acquiring the spectral
light intensity of the reference.
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B Executing measurement

Arrange the sample to be measured to enter the measurement state. Press the MEASURE
button to execute measurement for acquiring the spectral light intensity of the sample.

B Confirming the spectral measured values (reflection and transmission factors)

Confirm the spectral measured values on each window. Each data and wavelength piece of
information can be acquired by performing an operation on the operation panel.

R/T[Pi]—WA\fELENE1V_\ 05

numeric value are displayed on the
DIAGRAM window. The type of the
chromaticity diagram can be changed on the

STOR !
STLF

GRAPH setting window.

SMPLNG ADJST ; ol

The graph of the spectral

THICKNESS | A i
— measured values is displayed : :
| CLEWR DaT4 | ; :
i on the GRAPH window. The
[ range of a vertical axis can be
| CoveR: | UNDERD.
|y : ; { changed on the GRAPH
o 1 w =w & setting window.
<A L [ 2005 [x] 0398 ] 0205
[]N -
[TfHE] : [hm] DATA4 DATAS DATAG DATA? DATAR DATAY DATAT DATAIZ DATATS
ETTTIL] || 3735 NE ERE a76l___agal 0767 0000 0000 0000
: 361 667 372 26596 2696 3692 1 (000 0.000
9“}1?,"30 i 282 3591 M% 2624 2671 667 0000 1] 0000
e e 353~ a5t 3569 2598 3559 0000 w | The numeric values of the spectral
JBAR[E] 384 (4 3472 3549 3477 3496 3495 0000 0000 d I d . | d
LUMINLS] 5 foam 3437 3477 N\gaw 3380 3302 0000 pon | Measured values are displayed on
-035[¥] i 3 3311 3377 3386 SZN\ 3325 5346 0000 on | the TEXT window. The display
387 3245 3257 3204 3243 3258 3279 0000 0.000 H
HE - N 0 3147 3208 3161 51 3187 0000 0000 interval can pe ch?nged on the
< <]8 > [ Nise 304 3079 3123 3037 20 3103 0000 0000 GRAPH setting window.
odveLencT/ |esn 2061 SE 3047 2903 3000 2904 0000 ?u, T
a70Nrn] || BT 2873 293 2913 2905 g5 000 000
L B 2796 2828 2878 Ly o gt 0,000 0,000 000
e B 2688 2753 2787 2734 2708 2740 0.00a - - "
In [Data] and [Value], you can confirm In [Status], the [OVER] field displayed
the currently selected data number and in red indicates that the spectral light
its detail information. To change the intensity was saturated. In this case,
data number and wavelength to be the spectral measured values cannot
displayed, press the “<” and “>” be obtained accurately. Adjust the
buttons. sampling time again.

B Saving spectral measured value data

Select [SaveAs.. datafile] from the file menu. A save dialog box appears, thus assign a name
to the data and save it. You can change the saving format by changing the extension in the
"Save" dialog box. For details of the saveing format, see the [5.1 [File] menu].
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B Printing spectral measured value data

Select [Custom print] from the file menu. A print setting dialog box appears. Set each item
and press the OK button for printing.

3.3.Analysis of film thickness

After the measurement of the spectral measured values (reflection and transmission factors)
is completed, film thickness can be analyzed by setting a layer setting file and then executing
the analysis of film thickness. The film thickness is analyzed using the procedure below.

B Setting the layer setting file

Select [Setup] - [Layer] from the file menu and open a LAYER setting window. Set each item
according to the sample to be analyzed for film thickness. For details of the setting, see the
[6.3 Layer setting].

W OFTGALG T F PHVERALED . Y

USE REFLECTANCE OF SLESTRATE

ENABIE

CiavER

s |

i Gt -G8

Sets the range of the wavelength to
be analyzed for film thickness

Selects the analysis method of film
thickness; for the analysis method,
see the [6.3 Laver settingl.

Sets the unit required when displaying
the result of film thickness analysis

Sets the thickness, extinctive index,
and refractive index of the selected
layer; set each item to all layers not
including an AIR layer. However,
setting is not required when [UNIT] is
[OPTICAL] and when [METHOD] is
[FFT]. For more details, see the [6.3
Layer setting].

B Analyzing the film thickness

PV8959-F4E007
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Sets the layer count of the sample to
be analyzed for film thickness; change
the number of layers using the ADD
and DEL buttons.




Press the ]ANALYZE| button and execute film thickness analysis.
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B Confirming the result of film thickness analysis

Confirm the result on the THICKNESS and THICKNESS INFO windows. For details of the
windows, see the [7.8 [THICKNESS] window] and [7.9 [THICKNESS INFO] window].

A film thickness analysis method and
its result are displayed. For the
contents of the display, see the [7.8
[THICKNESS] window].

w~ THIGKNE... [2 |

968.9[hm]

72700hm]

585 Elnim]
4881 [nm]
4189[hm]

The state of film thickness analysis is
displayed; film thickness is not
normally analyzed when the analysis
state is improper. For the analysis
state, see the [7.9 [THICKNESS
INFO] window ].
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4. Main Window

As shown below, the main window consists of a file menu, status display, an operation panel,
and several windows.

(M) Analyze(A) Setup(S) Live(L) Window Help(H File menu
IR I GRAPH TEXT
T[] AWELENGTHInm] ] DATAI _ [DATAZ  [DATA3
280 A5G L0000 1000
. ——DATAI ;
¥ | Operation panel LIl £468 0.000 0000
HEma ) ‘ : 382 4427 0.000 0000
Aok 553 4413 1000 0000
bl 554 300 1000 0000
| 355 416 0.000 1000
I 356 L445 0.000 1000
PRl 387 4388 0.000 1000
FLHE ADJET | T 4403 000 1000
THICKMESY || 369 413 0.000 0000
oy (|| U] 300 436 1000 0000
| ! : : 301 £410 1000 0000 :
staTUS | : : : 392 4420 0000 0.000 | n
o ) = - — B 4429 0.000 0.000 W+ H solRrcElA
| 1 i 2l ¥ [NO] 1 [NAMEY DATAT
Iy e T [HUE] 260899 [CHROBA] 0520
i DE\LJ; & e ores i e e o T R O L
(1 FO g i [ml [BACK1[BACK2 [REFER[DATA | ~
flll 35000 [r300 700 1§10 18272 (]
36004 SELon (7214 7214 fs650 18760
: SE200 (7378 7are /l1sas 19
S Zea00 (7270 7279/ 1944 18809
osn0dio BE00 (7223 fs 20477 20377
: 8500 (7183 183 21017 2100
2100 i 386.00 |72097 7208 21546 21631
el 38700 [AGe  7afy 20081 22101
i : 388 (7266 (7256 (22081 22037
10004 : a0 |71a0 (7139 23622 235
: 9000 (7200 7200 24223 24309
90 20 39000 |7229 7209 249327 24332
— 29200 [7247 7247 5713 95

B0 ———————— o | o0 B0 600 700 800 Go0 Loon | | [seaon ?| Status display |-

anddefault . re

4 .1.File menu

Each file menu has submenus, respectively. For the details of each submenu, please read
each file menu item.

Menu Description
File Several file operations
Measure Several measurements and sampling adjustments
Analyze Film thickness analysis and color-difference analysis
Setup Various settings
Live Image switching
Window Various windows
Help Help, version information (and the instruction manual)
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4.2.0Operation panel

The operation panel displays various operation buttons and spectral measured value data.

Menu Description

MEASURE Measures a sample; this operation is the same as that
when pressing the [F1] key of the computer used.

BACKGROUND?2 Measures the background for measurement; this operation
is the same as that when pressing the [F2] key of the
computer used. Display and non-display can be switched
using the system setting. Set this to non-display during
factory settings.

REFERENCE Performs reference measurement; this operation is the
same as that when pressing the [F3] key of the computer
used.

BACKGROUND1 Performs a background measurement for reference; this

operation is the same as that when pressing the [F4] key
of the computer used.

Stop Stops various measurements and film thickness analysis
validated when measurements and film thickness analysis
can be stopped.

SMPLNG ADJST Adjusts the sampling time automatically; this operation is
the same as that when pressing the [F5] key of the
computer used.

Thickness Analyzes the film thickness
Clear data Deletes all spectral measured value data
Status Displays the measurement status

[OVER]: This indicates that the spectral light intensity is
saturated in excess of the maximum value of the spectral
light intensity that can be acquired when this field is
displayed in red. In this case, spectral measured values
cannot be obtained accurately. Therefore, adjust the
sampling time so that spectral light intensity is not
saturated for all the background, reference, and sample
measurements.

[UNDERY]: This indicates that the spectral light intensity is
not sufficient when this field is displayed in red. The
prescribed performance may not be obtained in this case.

Data Displays the spectral measured values

[<I[>]: Selects the data number of the spectral measured
values.

PV8959-F4E007 16



[Dell: Deletes the spectral measured value data of a data
number.

[No.]: Displays the data number.

[Name]: Displays the data name.

[Detail]: Displays the contents of data.

[Date]: Displays the measurement date and time.

[Average (reflection/transmission)]: Displays the average
reflection and transmission factors.

[Luminous (reflection/transmission)]: Displays the luminous
reflection and transmission factors.

Value Displays the details of the spectral measured values

[<<][<l@][>][>>]: Selects the wavelength value of the
spectral measured values to be displayed in detail. The
cursor on the GRAPH window moves according to the
selected wavelength value. Press the [@] button when
moving the cursor to any wavelength value. The
wavelength value can be specified on another window.
[Wavelength] ([1/wavelength]): Displays the selected
wavelength value.

[R/T] ([Refractive index]): Displays the spectral measured
values of the selected wavelength value.

4.3.Status display
The status display block displays the setting filename and setting status.

IC:¥. - ¥maa¥param¥default.ref  Ci¥. .. ¥mza¥param¥default. lay Ci¥...¥param¥default.zrph 500 [ms] 2 [dez]. 4. 380-1050 [nm] BIEET

| Work setting file | | Graph\setting file | | \Setting status |
| Layer setting file | | sampling time | | Status display
Menu Description
Work setting file Displays the work setting filename
Layer setting file Displays the layer setting filename
Graph setting file Displays the graph setting filename
Sampling time Displays the sampling time; the sampling time

is set using the work setting file described later.

Setting status Displays the field of view, the standard light
source, the average wavelength range, and the
reference setting; these are set using the work
setting file described later.

Status display Displays the situation display message
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4 .4.Various windows

Various windows display the measurement result or the status of the spectral measured
values. They can be arranged in the proper position on a main window, respectively. Each
window can also be changed in size. For details on the windows, see the [7. Windows].

Menu Description

DIAGRAM Displays the chromaticity diagram

GRAPH Displays the spectral measured values using a
graph

LIVE Displays the FOCUS and CT images

LUMINANCE Displays the spectral light intensity using a
graph

LUMINANCE TEXT Displays the spectral light intensity using a
numeric value

OK/NG Displays the result of the acceptability decision

TEXT Displays the spectral measured values using a
numeric value

THICKNESS Displays the result of film thickness analysis
THICKNESS INFO Displays the status of film thickness analysis
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5. File Menu

5.1.[File] menu

The [File] menu is constituted by the submenus below.

Menu Description

Open datafile Opens spectral measured value data; this submenu
can be used in CSV and DAT formats.

SaveAs.. datafile Saves spectral measured value data; the spectral
measured value data can be saved in CSV and DAT
formats. For details on the saving format, see the [9.
File Configuration and Format]. The saving format
can be changed by selecting [File type] from the
[Save As] dialog box. The saving format and its
corresponding [File type] are as follows. For CSV
and DAT formats; however, [Detail] of data is not
saved.

[CSV files (*.csv)]: CSV format
[DAT files (*.dat)]: DAT format
[CSV add files (*.csv)] CSV format and add data

Bt (]
Savein: |! Desktop .ZJ & Y Bl
ol [ FW 2 P
._.. L; ’ t ,:; 'm
o N @
Lll;r;n-'ejs
LY
Cor‘npuler
@
Network
save |
Cancel
New work Creates a new work setting file
Open work Opens the existing work setting file
Save work Overwrites/saves a work setting file
SaveAs.. work Assigns a name to a work setting file and saves it
New layer Creates a new layer setting file
Open layer Opens the existing layer setting file
Save layer Overwrites/saves a layer setting file
SaveAs.. layer Assigns a name to a layer setting file and saves it
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Open graph

Opens the existing graph setting file

SaveAs.. graph

Assigns a name to a graph setting file and saves it

Open layout

Opens the existing layout setting file

SaveAs.. layout

Assigns a name to a layout setting file and saves it

Custom print

Prints spectral measured value data; the print format
is specified on the setting window. The print size is
optimized to A4 size.

Enter data in [Title], [Operator], and [Date] as
required. These are printed in the header of the
printed file. In [Data No], select the spectral
measured value data to be printed. In [Selected], the
currently selected spectral measured value data is
printed. In [All], all spectral measured value data
items are printed. In [Type], select from three types
of print formats (graph, text, and graph/text). In
[Graph], a graph is printed, and in [Text], a numeric
character string is printed. In [Graph/Text], a graph
and numeric character string are printed. When
printing a numeric character string, the wavelength

interval can be set in [Text step].
GUSTOM PRINT

TITLE i
OPERATOR ;
DATE {11/04/15 0908
DATA NO
i+ SELECTED i ALL
£+ GRAPH  TEXT " GRAPHATEXT
TEXT STEF [inm ~
Ok l Gancel |
Main print Prints the whole main window
Quit Exits software
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5.2.[Measure] Menu

The [Measure] menu is constituted by the submenus below.

Menu

Description

MEASURE

Performs measurement; this function is the same
as that for MEASURE] on the operation panel.

BACKGROUND2

Performs the background measurement for
measurement; this function is the same as that
for  BACKGROUNDZ2] on the operation panel.
Display and non-display can be switched by
using system settings. Set this to non-display
during factory settings.

REFERENCE

Performs reference measurement; this function is
the same as that for [REFERENCE] on the
operation panel.

BACKGROUND1

Performs a background measurement for
reference; this function is the same as that for
[BACKGROUND1] on the operation panel.

Sampling adjust

Adjusts the sampling time automatically; this
function is the same as that for [SMPLNG
ADJST] on the operation panel. Usage of this
function is described in the section below.

5.2.1. Sampling adjustment

[Sampling adjust] is a function for automatically adjusting the sampling time. The

sampling time is a value set on the WORK setting window described later. The exposure
time of the photosensor is set so that the acquired spectral light intensity is not saturated

in excess of the maximum value of the spectral light intensity during background
measurement, reference measurement, and sample measurement. The automatic
adjustment procedure using this sampling adjustment function is described below.

Spectral measured values cannot be accurately obtained when spectral light intensity is

saturated during each measurement.

(1) Compare the sample and reference to be measured, select the sample or
reference in which the maximum value of the acquired spectral light intensity is
higher, and arrange it in a stage.

(2) Put the system into the ordinary measurement state.

(3) Select [Measure] - [Sampling adjust] from the file menu.
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(4) A START INTERVAL window appears. Enter the expected sampling time and press
the @ button.

START INTERVAL 38|
Intervallms] [ |

ak l Cancel i

(5) It takes about several tens of seconds to perform adjustment.

(6) Adjustment is completed when the window below appears. The sampling time of the
work setting file is changed to the displayed numeric value when you press the @I
button.

Information [&HJ

|6| Completed.3573[ms]

5.3.JAnalyze] menu

The [Analysze] menu is constituted by the submenus below.

Menu Description
Thickness Analyzes the film thickness
Color difference Displays a color-difference measurement

window; usage of this function is described in the
section below.

5.3.1. Color-difference calculation

[Color difference] is a function that calculates color difference from the spectral measured
value data. The COLOR DIFFERENCE window below appears when you execute [Color
difference].

E5 COLOR DIFFERENCE =RECI X
| Dataselection
DATA DATA
C <[>])
DATANO 2 DATA NO 1
DATA MAME  DATA2 DATA NAME  DATAT

' Color-difference
E 00 calculation result CLOSE
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Select the data numbers, used as the color-difference calculation, for data 1 and data 2
using the and buttons. Color difference is automatically displayed during
selection. An expression for obtaining color difference AE is given below.

AE = \/AL *2 4 Aa ¥ ADF (Expression 5-1)

AL *: Difference of L *in the L * a * b * chromaticity diagram
Aa *: Difference of a * in the L * a * b * chromaticity diagram

Ab *: Difference of b *in the L * a * b * chromaticity diagram

5.4.[Setup] menu

The [Setup] menu is constituted by the submenus below. For details on each setting
window, see the [6. Settings].

Menu Description
Work Displays a WORK setting window
Layer Displays a LAYER setting window
Graph Displays a GRAPH setting window
System Displays a SYSTEM setting window
Dispersion editor Displays a DISPERSION setting window

5.5.[LIVE] menu

The [LIVE] menu is substituted by the submenus below.

Menu Description

FOCUS Displays a FOCUS camera image on a
[LIVE] window; this operation is the same
as that when pressing the [F11] key of the
computer used.

CT Displays a CT camera image on a [LIVE]
window; this operation is the same as that
when pressing the [F12] key of the
computer used.
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5.6.[Help] menu

The [Help] menu is constituted by the submenus below.

Menu Description
(Instruction manual name) Opens the instruction manual
About Displays an information window

(= asout (S |

FroductName @ USFM-54
Yersion :1.00.000011/04511)

Copyright & olwmpus corporation

w100 201104411 released.

L =

About Firm Displays a firm information window

-
B FIRM INFO

Wergion: 1.00.00
Clater 2011502423

365.018[nm] at 70[pixel]
435.833[nm] at 158[pixel]
546.074[nm] at 295[pixel]
il (763811 [nm] at BE2[pixel]
il 1311531 [nm] at 620[pixel]
912.297[nm] at 744[pixel]

P
2

T B e P
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6. Settings

6.1.System settings

A SYSTEM setting window appears when you select [Setup] - [System] from the file menu.
A system setting file can be changed on the SYSTEM setting window. All spectral
measured value data items are deleted when you open the SYSTEM setting window.
Therefore, open the SYSTEM setting window after saving the required spectral measured
value data. Enter a password before opening the SYSTEM setting window. Enter the

initial value "uspm" as the password in this case.

TARGET (SRR + | [ BACKGOUND 2ND

COM GTRL 007 ] [ LUMINANGE BY FI{ELS
STORESEE  [o [~ AUTO INCREMENT

MIN WAVE 360 FOOUSSEE  fgoo
MAX WAVE fidso FOGUS EXP R

LUMINANCE BIT *12 ,i GT SEE 1000
PI{EL MUMBER  [1p24 w | CT EXP =]

LUMIMAMNCE LWL 1@"‘“"‘“‘“‘“‘" FPS ,?g“j‘“"‘“‘“"‘“_
FOCUS XY RANGE[T " SYSTEM DOUNTY 5~
CT BY RANGE W SYSTEM COUNT2 [55_‘_“‘”_“‘“"
GALERATION  fo—  USPM-RUS CALIB (3377214 401 4544
gm [ ok ] cencel |

Menu Description

TARGET Select the equipment to be connected. For a near-infrared
micro-spectrophotometer (USPM-RU-W), set this to
USPM-RU-W.

COM CTLR Select the connection ID number of an internal arithmetic
unit. Usually, set this to [0001]. This item does not require
change.

STORE SIZE Sets the total number of spectral measured value data items
saved in storage; a maximum of 20 data items can be
secured in storage. Usually, set this to 20. The setting range
is an integer value of 1 to 20.

MIN WAVE Sets the lower-limit value of the wavelength to be displayed
and analyzed; data files may not be readable when you
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change this value. The setting value varies depending on the
equipment to be connected. For a near-infrared
micro-spectrophotometer (USPM-RU-W), set this to 380.

MAX WAVE

Sets the upper-limit value of the wavelength to be displayed
and analyzed; data files may not be readable when you
change this value. The setting value varies depending on the
equipment to be connected. For a near-infrared
micro-spectrophotometer (USPM-RU-W), set this to 1050.

LUMINANCE BIT

Sets the number of data bits for the spectral light intensity;
usually, set this to 12. This item does not require change.
The maximum value of spectral light intensity changes when
this item is changed.

PIXEL NUMBER

Sets the number of pixels in a photosensor; the setting value
varies depending on the equipment to be connected. For a
near-infrared micro-spectrophotometer (USPM-RU-W), set
this to 1024.

LUMINANCE LVL

Sets the lower-limit value for the spectral light intensity; enter
a ratio for the maximum spectral light intensity value as a
percentage. For less than the lower-limit value set here,
[UNDER] changes to red in the status display of the
operation panel. The sampling time adjusted by [Adjust
sampling] varies depending on this item. Usually, set this to
80. The setting range is an integer value of 0 to 100.

FOCUS XY RANGE

Sets the gravity tolerance of a FOCUS window; the gravity
position display color of the FOCUS window turns red when
this item lapses out of the set range. Usually, set this to 1.
The setting range is an integer value of 0 to 100.

CT XY RANGE

Sets the gravity tolerance of a CT window; the gravity
position display color of the CT window turns red when this
item lapses out of the set range. Usually, set this to 10. The
setting range is an integer value of 0 to 100.

CALIBRATION

Sets the movement amount in the direction of the
wavelength; enter negative numbers when moving this in the
long wavelength direction. Enter positive numbers when
moving this in the short wavelength direction. Usually, set this
to 0. Set this also according to the wavelength calibration
procedure.

BACKGROUND 2NP

Sets a double background function; a BACKGROUND2
button is displayed on the operation panel of the main
window when this item is set to "Enable." This enables
background measurement. Usually, set this to "Disable."
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LUMINANCE BY
PIXELS

Sets how to display a [LUMINANCE] window; the window
is displayed for each pixel of a photosensor when this
item is set to "Enable." It is displayed for each wavelength
when this item is set to "Disable." Usually, set this to
"Disable."

AUTO INCREMENT

Sets the storage data number of the spectral measured
value data during measurement; the empty data numbers
of the spectral measured values are automatically
searched every time measurement is executed when this
item is set to "Enable."” The priority level of the search is
as follows: (1) the current data number, (2) a data number
higher than the current data number, and (3) the lowest
data number. Data is stored in the current data number
when there is no empty data number. When this item is
set to "Disable," data is stored in the specified data
number by the execution of measurement. Usually, set
this to "Disable."

FOCUS SIZE

Sets the index during the automatic adjustment of a
FOCUS window; usually, set this to 1000. The setting
range is an integer value of 100 to 5000.

FOCUS EXP

Sets the exposure time of a FOCUS camera; usually, set
this to 100. The setting range is an integer value of 1 to
525.

CT SIZE

Sets the index during the automatic adjustment of a FT
window; usually, set this to 1000. The setting range is an
integer value of 100 to 10000.

CT EXP

Sets the exposure time of a CT camera; usually, set this
to 250. The setting range is an integer value of 0 to 255.

FPS

Limits the loading speed of a camera; usually, set this to
20. The setting range is an integer value of 0 to 30.
Limitation is released when this item is set to 0.

SYSTEM COUNT1

This item is a parameter related to a FOCUS camera.
Usually, set this to 2. It is set according to the
performance of the computer.

SYSTEM COUNT2

This item is a parameter related to a FOCUS camera.
Usually, set this to 5. It is set according to the
performance of the computer.

USPM-RU3 CALIB

This item does not require change.
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6.2.Work setting
Select [Setup] - [Work] from the file menu. A WORK setting window appears.

PRODUCT - STANDARD
NAME [ i
| [ ENABLE
DETAL b
e Wiavsleneth [Lower
- REFERENGE 1 LI ——
2 0 0
SELLMEIER = 5 0 2
_, 2 . L
¥ ; (R
8 LU N
g 0 0 I
! 0 0
| AN T—
{ (;‘ _(:
i 0 0
0 0
TYPE  SELLMEER 0 0
DETAIL  DEFAULT BK? R T
o1 Ei6015 | O4 g g
C2  loowsse4s | 5 L E
¢ ' i | Gs LI
0 0
~SAMPLING TIME g
000 [mo—tgggsl
- STANDARD SOURGE/LUMINANT e L BVERIGE . P W I
& B Fio cpss o unmousk f o
FIELD OF VIEW ] BIEENA P o [0
g 2 (IE1G31) € 10 ClE1oon) [ HUEKee] o e
rH'UERAGE RANGE | I PEAKRm] P o [0
: from hnﬂﬁé“n"“m to [nm] ﬁ““““ | [ WALLEY[nm] ] w

=5

. 0K | CANGEL | PRIN

Menu Description
Name Enters the name of a work setting file
Detail Enters the details of a work setting file
Reference Sets the theoretical value of a reference; for details of the
setting, see the [6.2.1 [Reference] setting].
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Sampling time

Sets the sampling time (exposure time); the sampling time
must be set so that the acquired spectral light intensity does
not exceed the maximum value of the spectral light intensity.
Spectral measured values cannot be accurately acquired when
the spectral light intensity is saturated in excess of the
maximum value of the spectral light intensity. The acquired
spectral light intensity can be confirmed on the LUMINANCE
and LUMINANCE TEXT windows.

Standard
source/illuminant

Sets the standard light and light source that are of the
illuminant prescribed in the CIE; this item influences the result
related to a chromaticity diagram.

Field of view

Sets the XYZ display color system based on a two-degree field
of view and the X10Y10Z10 display color system based on a
10-degree field of view; this item influences the result related
to a chromaticity diagram.

Average range

Sets the average wavelength range of an average reflection
factor; this item influences the numeric value of [average
( reflection/transmission)].

Standard

Sets the standard used for the acceptability decision; for
details of the setting, see the [6.2.2 [Standard] setting].

6.2.1. [Reference] setting

REFEREMCE . . .
Dispersion setting tab
<EETVERR =
¢
FILE
[ ~l

POLARIZATION
-

E
DETAILS
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Menu

Description

Dispersion setting tab

Select the type of a dispersion setting value to set the
theoretical spectral reflection factor (transmission factor)
of a reference. [Sellmeier], [Schott], [FIXED], or [FILE] can
be selected as standard. The type is increased by
creating a user dispersion setting file on the DISPERSION
editing window described later. The standard type is as
follows: [Sellmeier] is a Sellmeier dispersion formula,
[Schott] is a Schott dispersion formula, [FIXED] is a fixed
value, and [FILE] is used to read a file. For standard types
excluding [FIXED] and [FILE], values cannot be changed
on this window. Create a dispersion setting file by
dispersion editing when changing values.

FIXED [%]

Enter the theoretical reflection factor (transmission factor)
of a reference. You must set this item when selecting
[FIXED] in a dispersion setting tab.

FILE

Enter the reference wavelength dispersion data filename
used for the theoretical spectral reflection factor
(transmission factor) of a reference. You must set this
item when selecting [FILE] in a dispersion setting tab. A
file can be read in a .ref format.

POLARIZATION

Sets the direction of polarization; you must set this item
when selecting [FILE] in a dispersion setting tab.

Dispersion setting
detail

Displays the detail information of the dispersion setting
type selected in a dispersion setting tab; however, this
does not apply when [FIXED] or [FILE] is selected.

B Calculating the spectral measured value data

For this software, a spectral reflection factor and transmission factor that are spectral
measured values are calculated using the expression below. Spectral measured values
are calculated from the spectral light intensity of the sample to be measured and the
spectral light intensity of a background with the spectral light intensity of a reference, in
which the spectral measured values are already known, as standard.

Isample(ﬂ) - Ibackground A

R, = — heory gy e (6-1)
reference( ) background (1)
Ry : Spectral measured value data
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Isample(x) : Spectral light intensity of sample

: Spectral light intensity of reference

reference(/l)
1 background ;) Spectral light intensity of background
theor : Theoretical spectral reflection (transmission) factor of reference
()
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A refractive index is calculated from spectral measured value data using the expression
below when it is displayed according to the setting state on a GRAPH setting window.

R ,, : Spectral measured value data

)

n(;) : Spectral refractive index data

B Setting the theoretical reflection factor of a reference

As known by the calculation expression (6-1) of the spectral measured value data
described above, the theoretical reflection factor (transmission factor) of a reference must
be set in advance to calculate the spectral measured value data. The way to set a
refractive index and the way to set a reflection factor (transmission factor) are used to set
the theoretical reflection factor (transmission factor) of a reference. Four methods are
provided in all.

(1) Setting the refractive index using the dispersion formula

The refractive index of a reference is set using Sellmeier, Schott, and Cauchy dispersion
formulas. The theoretical spectral reflection factor (transmission factor) calculated from
the set refractive index using the expression below is treated as the theoretical spectral
reflection factor (transmission factor) of a reference. These dispersion formulas are also
given below. The coefficients of each dispersion formula can be edited by creating
dispersion setting files on a DISPERSION editing window.

2
I+n
Rtheary(/l) = (l (A)J ......... (6-3)
%
Rtheory(x) : Theoretical spectral reflection (transmission) factor of reference
n(y) : Spectral refractive index data
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Dispersion formula Expression

Sellmeier dispersion formula ) C-X C-r CA
n,y —1= +
@ r2-C, ¥-C, ¥-C,

Schott dispersion formula
P () =\/C1 +C, AP +§+&+§+&

2o 018

Cauchy dispersion formula

ey Wavelength dispersion of the refractive index

C,--Cq: Coefficient of the dispersion formula

(2) Setting the refractive index using a user calculation expression

The refractive index of a reference is set using the set user calculation expression. The
theoretical spectral reflection factor (transmission factor) calculated from the set refractive
index is treated as the theoretical spectral reflection factor (transmission factor) of a
reference. The user calculation expression can be set by creating a dispersion setting file
on a DISPERSION editing window. For details of dispersion settings, see the [6.5
Dispersion setting].

(3) Setting the reflection factor by inputting a fixed value

A fixed value in which wavelength dispersion is not considered is set as the theoretical
reflection factor (transmission factor) of a reference. The reflection factor (transmission
factor) set here is treated within the whole measurement wavelength as a fixed theoretical
reflection (transmission) factor value.

(4) Setting the reflection factor by loading a file

The reference wavelength dispersion data file (*.rf) is specified as the theoretical spectral
reflection factor (transmission factor) of a reference. The spectral reflection factor
(transmission factor) measured using other spectrophotometers can be used as the
theoretical spectral reflection (transmission) factor data of a reference.
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6.2.2. [Standard] setting

STANDARD

I~ ENABLE

1 A 0

2 0 0

by 0 0

i/ 0 0 0

A g g g Reflection factor standard

7 0 0 0

B 0 0 0

3 0 0 0

10 0 0 0

1 0 0 0

12 0 0 0

13 0 0 0

14 0 0 0

5 0 0 0

1% ] ] ]

17\ 0 0 0

BN\ o 0 0

19N o 0 0

20 N 0

[ AVERAGEL] D . [0

[ Llummous o o

[~ GHROMA b P

I HUE[dee] D w D

[~ PEAKhm] T~

[ WALLEY[hm] T

Menu Description

Reflection factor Sets the upper- and lower-limit
standard reflection(/transmission) factor standards of a

reflection factor to each wavelength; click the check
box when enabling the set standard value. Enter the
wavelength in [Wavelength], a lower-limit reflection
factor value in [Lower], and an upper-limit reflection
factor value in [Upper]. Upper- and lower-limit
reflection factor values can be set to a maximum of 20
wavelengths. Values of more than 0 must be entered
to [Lower] and [Upper]. Therefore, when you want to
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set only [Lower], for example, only [Lower] is enabled
if you enter [0] in the corresponding [Upper]. This item
can also be set in the pallet described later.

Average
(reflection/transmission)
[%]

Sets the upper- and lower-limit reflection/transmission
factor standards of the average reflection and
transmission factors; click the check box when
enabling the set standard value.

Luminous
(reflection/transmission)
[%]

Sets the upper- and lower-limit reflection/transmission
factor standards of the luminous reflection and
transmission factors; click the check box when
enabling the set standard value.

Chroma

Sets the upper- and lower-limit standards of the
chroma; click the check box when enabling the set
standard value.

Hue [Degree]

Sets the upper- and lower-limit standards of a hue
angle; click the check box when enabling the set
standard value.

Peak [nm]

Sets the upper- and lower-limit wavelength values of a
maximum value in a reflection factor; click the check
box when enabling the set standard value.

Valley [nm]

Sets the upper- and lower-limit wavelength values of a
minimum value in a reflection factor; click the check
box when enabling the set standard value.

Pallet

Displays the input pallet of a reflection factor standard;
the reflection factor standard value can also be
entered using this pallet. Press the upper- or
lower-limit value setting button and click the value to
be set as a standard value in a graph using the
mouse. The clicked point is used as a standard value.
To modify the point, press the upper- or lower-limit
value deletion button. During completion, press the
OK button.

Boliss

] kel

Besnctme Tranaaines 260
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6.3.Layer setting

Select [Setup] - [Layer] from the file menu. A LAYER setting window appears.

~METHOD
Py CEFT G o« |
i o o
C OPTIGALGd) & PHYSIGALLD) fromm] 80 o] [T050
-USE REFLECTANGE OF SUBSTRATE
[~ EMABLE | i
-LAYER
AIR, - THIGKMESS[nm]
1SUEISTRP.TE 7 NN T
~EXTINGTIVE INDE
WoE i!:l
-REFRAGTIVE INDE!
. e 1
- | Fo RO o
o | B B i
aop | pEL | . .
Menu Description
Auto When this item is enabled, film thickness is automatically
analyzed after measurement.
Unit Sets the display unit of the film thickness analysis; you

can select the physical film thickness and the optical film
thickness obtained when the physical film thickness is
multiplied by a refractive index.

Use reflectance of
substrate

Sets the refractive index of a substrate; when using this
item, set it to Enable and then set the data filename
used as the refractive index of a substrate. A spectral
measured value data file (*.csv/*.dat) can be set as the
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refractive index of a substrate. The first data of a data
file is used as the refractive index of a substrate. The
refractive index of a substrate is described below in
detail.

range Sets the range of the wavelength to be analyzed for film
thickness; analysis can be done with high precision by
restricting the analysis range to the wavelength range in
which spectral measured values are high in reliability.

method Sets the analysis method of the film thickness; [PV] is a
peak-valley method, and [FFT] is a frequency analysis
method. [FIT] is a curve fit method. For details of each
method, see the section below.

Layer Enter the design parameters of a layer to be analyzed.
Setting is not required when the analysis method is [PV]
and when the unit is [Optical]. Excluding that described
above, set the following items:

+ When the unit is [Physical]
PV: Refractive index of the first layer
FFT: Refractive index of each layer not including the
AIR and SUBSTRATE layers
FIT: Allitems

+ When the unit is [Optical]
PV:  Not required
FFT: Number of layers
FIT: Allitems

B Film thickness analysis

The three ways below used to analyze a spectral reflection factor are provided as film
thickness analysis. Select an analysis method according to the application. The refractive
index of the coat materials may have to be set when calculating the physical and optical
film thickness. Set the refractive index on a LAYER setting window according to the table
below.

As the result of film thickness analysis, the calculated value varies depending on each
setting state. Use this function to obtain a relative value.

(1) Peak-valley method: [PV]

This method is used to calculate film thickness from the peak and valley periodicities of
the measured spectral reflection factor value data. Film thickness can be easily obtained
because a complicated setting is not required. This method is effective only for the
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analysis of a single-layer film. However, this method cannot be used when two or more
peaks and valleys do not exist in the analysis range.Set the first layer's refractive index of
layer setting when obtaining the physical film thickness.

In the peak-valley method, the refractive index of the coat materials can be set using [Use
reflectance of substrate]. A data file for which the spectral reflection factor value of a
substrate was measured is specified for [Use reflectance of substrate]. Using the
expression below, the refractive index n. of the coat materials in the peak or valley
wavelength is obtained from the substrate's refractive index ny, converted from the loaded
spectral reflection factor value data and the spectral reflection factor value data R
measured with the materials coated.

n.: Refractive index of coat materials

n, . Refractive index of substrate

(2) Fourier transform method: [FFT]

This method is used to calculate film thickness from the periodicity of the measured
spectral reflection factor value data. Film thickness can be obtained with noise minutely
influenced when it is difficult to detect peaks and valleys in a peak-valley method. This
method is effective for the analysis of single- and multi-layer films. The number of layers
for layer setting must be set to the number of layers for the sample to be treated. Set the
refractive index of each layer for layer setting when obtaining physical film thickness. As
in a peak-valley method, however, this method cannot be used when two or more peaks
and valleys do not exist in the analysis range.

(3) Curve fit method: [FIT]

This method is used to calculate film thickness by presuming the film configuration so that
the difference between the measured spectral reflection factor value data and the
reflection factor value data calculated based on a certain film configuration is the
minimum. Film thickness can be obtained even when two or more peaks and valleys do
not exist in [Range]. This method is effective for the analysis of single- and multi-layer
films. The number of layers, the thickness of layers, an extinctive index, and a refractive
index must be set for layer setting. Since they are used as the initial values of analysis,
the analysis result may vary depending on the setting. This method does not guaranteed
absolute values because it has local solutions.
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6.3.1. Layer setting

| |suBsTRATE

Layel’ dISplay section ‘01705“

, e o :
il = ’f‘ I-]—-—-——-—--— {0 =il =

Menu

Description

Layer display
section

Displays, selects, and sets the layer count and layer
structure of the sample to be analyzed for film thickness;
press the [Add] or [Del] button when increasing or
decreasing the number of layers. The detail of the layer
selected here can be changed by confirming
[Thickness], [Extinctive index], and [Refractive index].
[AIR] indicates the air on the incidence side, and
[SUBSTRATE] indicates a base material.

Add

Can add a layer and change the number of layers

Del

Can delete the selected layer and change the number of
layers

Thickness

Sets the thickness of the selected layer; this item must
be set when an analysis method is [FIT]. When you
enable [FIX], enter the thickness of the layer because
the thickness of the selected layer is not treated for film
thickness analysis. When you disable [FIX], enter the
thickness of the layer in the relevant range because the
thickness of the selected layer is treated for analysis.
During analysis, analysis is made in the entered range.

Extinctive index

Sets the extinctive index of the selected layer; this item
must be set when an analysis method is [FIT]. When you
enable [FIX], enter the extinctive index of the layer
because the extinctive index of the selected layer is not
treated for film thickness analysis. When you disable
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[FIX], enter the extinctive index of the layer in the
relevant range because the extinctive index of the
selected layer is treated for analysis. During analysis,
analysis is made in the entered range.

Refractive index

Sets the refractive index of the selected layer; this item
must be set irrespective of an analysis method.

First, select the type of dispersion setting value [TYPE].
The four types of ([Sellmeier], [Schott], [Fixed], and
[File]) can be selected as standard. The type can be
increased by creating a user dispersion setting file on a
DISPERSION editing window. The standard type is as
follows: [Sellmeier] is a Sellmeier dispersion formula,
[Schott] is a Schott dispersion formula, [FIXED] is a fixed
value, and [FILE] is used to load a file. For standard
types except [FIXED] and [FILE], values cannot be
changed on this window. Create a dispersion setting file
using dispersion editing when changing values.

Specify the filename of the refractive index data in the
[File] field when you select [FILE].

Enter a refractive index using numeric values when you
select [FIXED]. When you enable [FIX], enter the
refractive index of the layer because the refractive index
of the selected layer is not treated for film thickness
analysis. When you disable [FIX], enter the refractive
index of the layer in the relevant range because the
refractive index of the selected layer is treated for
analysis. During analysis, analysis is made in the
entered range.

A refractive index is set using a dispersion setting file
when you select types other than [FIXED] and [FILE].
The items enabled in a [FIX C1-C@g] field at that time are
not treated for analysis. The disable items are treated for
analysis.
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6.4.Graph setting

Select [Setup] - [Graph] from the file menu. A GRAPH setting window appears. A graph

setting file can be changed on the GRAPH setting window.

= GRAFH
~GRAPH TYPE———————————— ~GRAPH Y~AXIS (Reflsctance etc)———
I+ IReflectance/ Trans mittance[M]=[nm]: & AUTO [——D - I——5 o
| Pefractive index[n]-lnm] |

" Reflectancas/ Trans mittance[¥l-[cm—1] e A b

 GRAPH X-AXIS (Wavelength ete)

!?}{'l' s ?R”AUTO ,ﬁ—lo.iﬁu—hm]

~L#aty SOALE ey T ' :

&1 s a0 || GRDUNE 2 AUTO. 100 f

i 1 Only on standard

| [ Show theary l | =

| [ Show datatile || STEPbmd [ =l

e of !E-—FORMAT

----- ! Waveleneth [g0f Valie 3

& MNMUM ¢ MM i car yy/mm/dd hhinn ;

ok | CANCEL |
Menu Description

Graph type Select the type of a graph on a [GRAPH] window. The
type of the graph set here is displayed just after a value is
measured.

Chromaticity Select the type of chromaticity diagram on a [DIAGRAM]

diagram window. The type of chromaticity diagram set here is
displayed just after a value is measured.

L*a*b scale Select a display scale when the chromaticity diagram

displayed on a [DIAGRAM] window is an L*a*b
chromaticity diagram.

Graph additional
line

Displays auxiliary data on a [GRAPH] window; enable
[Show theory] when displaying the theoretical value of a
reference. When displaying the saved data, enable [Show
userfile] and set a filename. Only the first data can be
displayed in this case. [Show theory] and [Show userfile]
can be set simultaneously.
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format

Sets the display format on each window; [Wavelength]
refers to the display format of the wavelength, [Value]
represents the other data formats, and [Date] represents
the date display format.

Graph Y-axis

Sets the vertical axis values on a [GRAPH] window; the
vertical axis is automatically adjusted when enabling
[AUTO] and the vertical gridline is automatically adjusted
when enabling [AUTO] of gridline. But according to the
size of [GRAPH] window, the gridline may not be
displayed.

Graph X-axis

Sets the horizontal axis and gridline values on a [GRAPH]
window; the horizontal axis is automatically adjusted when
enabling [AUTO] and the horizontal gridline is
automatically adjusted when enabling [AUTO] of gridline.
But according to the size of [GRAPH] window, the gridline
may not be displayed.

Text

Enter a display interval in [Interval] to set the interval of
numeric display on a [TEXT] window. Only the data set
using the standard value on a REFERENCE setting
window is displayed when enabling [Only standard].

Cursor

Sets the cursor display position on a [GRAPH] window; a
cursor is displayed in the position set here just after a
value is measured.
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6.5.Dispersion setting

Select [Setup] - [Dispersion editor] from the file menu. A DISPERSION setting window
appears. A dispersion setting file (*.cf) can be created and changed on the DISPERSION
setting window.

‘™ DISPERSION EDITOR

e | EILENAME -

WSELMEER P
SCHOTT o DETAL  [BEFAULT BK7
TYFE  [SELLMEER =l

wio= Gk o o #
F-o, d-g A-g

[13515015
pmogsssiz
[n1788s3812

[-on118zes19

[1.26301259

E1 20617662

5 8 8889

<

- CALCULATE THE CAUCHY COEFICIENCE FROM FILE

ke ] 4 e
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Menu

Description

List

Displays the list of dispersion setting files to select from;
two types ([Sellmeier] and [Schott]) can be selected as
standard. The list is increased by creating a dispersion
setting file. The standard dispersion setting files are as
follows: [Sellmeier] is a Sellmeier dispersion formula and
[Schott] is a Schott dispersion formula. They cannot be
changed. Create a new dispersion setting file when
changing a value.

File

Displays the name of the selected dispersion setting file.
In a standard dispersion setting file, the filename is not
displayed.

Detail

Displays the detail information of the selected dispersion
setting file.

Type

Selects the dispersion formula of a dispersion setting
file; [Sellmeier] is a Sellmeier dispersion formula,
[Schott] is a Schott dispersion formula, and [Cauchy] is a
Cauchy dispersion formula. A dispersion formula is
calculated using a calculation expression set in [USER]
when you select [USER].

C1-C6

Sets the coefficient of a dispersion setting file

USER

Sets the user calculation expression of a dispersion
setting file; this item can be used when [TYPE] is set to
[USER]. In this case, a calculation expression can be set
freely. Enterable characters as follows. The setting can
be confirmed in [Test] described later.

Coefficients C1 to C6: C1, C2, C3, C4, C5, and C6
Wavelength [um]: W

Operator: +, -, *, /, * (power), and (,)

Function: SUM(...), AVERAGE(...), STDEV(---), ABS(),
SIN(), COS(), TAN(), ASIN(), ACOS(), ATAN(),
ATANZ2(...), EXP(), MAX(...), MIN(...), SQRT(), LOG(),
LOG10(), SINH(), COSH(), and TANH()

The item in (...) is entered as SUM(CO, C1, and C2).

Example: Enter as described below when setting the
Cauchy dispersion formula below by using this item.
Cauchy dispersion formula: C, +%+%

= Setting for entry: C1+C2/WA2+C3/W"4
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Calculate the
Cauchy coefficient
from file

The coefficient of a Cauchy dispersion formula is
calculated from the refractive index when the refractive
index for several wavelengths of coat materials is
known. Each coefficient that approximates to the
Cauchy dispersion formula is calculated when you set a
filename in which the wavelength and refractive index
are described and when you press the Run button. A file
that can be loaded is used as the CSV file created in the
format below.

(Wavelength 1 [um]), (Refractive index 1)
(Wavelength 2 [um]), (Refractive index 2)
(Wavelength 3 [um]), (Refractive index 3)

Save

Saves the created dispersion setting file

Replace

This saves the created dispersion setting file. However,
a standard dispersion setting file cannot be
overwrite-saved.

Delete

Deletes the selected dispersion setting file; however, a
standard dispersion setting file cannot be deleted.

Test

Checks the user calculation expression set in [USER].
The calculation result of a user dispersion formula in a
specific wavelength is displayed.
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Export

Outputs the numeric value of the current dispersion
setting file. A refractive index (*.ind format) or reflection
factor (*.rf format) can be selected as an output format.
Assign the name to be displayed and select it from the
file type on a SAVE window.

B save s " i )
| 7
Savein | B Desklop x| o« By Er
S L}
T Libraries hp
Recors Places | |gial| System Folder & System Folder
! § | Computer 2 Network
Deskiop B 5o Folder L System Folder
="
Librarics
e
Computer
mu
L%
Network
i Change file format |
File game. ample Save
ave as type: Rt fier ) = > el [

Close

Closes the setting window
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7. Windows

The main screen of this software is constituted by multiple windows. Various windows can be
freely arranged on the main window. The arranged state can be kept with the layout setting file
saved and loaded. On each window, the operation below can be performed by clicking the
right button of the mouse.

Menu Description

COPY You can select [COPY] by clicking the right button. The
current data value and image are copied to the
clipboard. A data value or image is prescribed on each
window.

SAVE You can select [SAVE] by clicking the right button. The
current data value and image are saved. The format in
which a data value is saved in is CSV format. A format
for saving an image can be selected by changing the file

type.

7.1.[DIAGRAM] window

A chromaticity diagram is displayed on the [DIAGRAM] window. XY and L*a*b chromaticity
diagram displays can be switched when you double-click the window. (However, the setting
value of a graph setting file is not changed.) The current image can be saved when you click
the right button to select [SAVE]. JPEG or BMP can be selected as the saving format. The
current image can be copied to the clipboard when you select [COPY].

.................

____________________

: . 03
[SOURGE] A QVIEW] HCIE1931) [SOURGE] & [VIEW] 2(CIE 1931

o] 1 [NAME] DATAI O] 1 [NAME] DATAI
(HUE] 250393 [CHROMA] 1520 [HUE] 250849 [GHROMA] 0520

v 4220 L 0448 D] 0407 [#] 24508 [s]-0070  [b*] -0481
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Menu Description

Measurement result | Displays the measurement result

SOURCE Displays the state of the standard light source set
using a work setting file

VIEW Displays the field-of-view state set using a work
setting file

NO. Displays the selected data number

NAME Displays the data name of the selected data number

HUE Displays the measurement result of the selected data
number's hue angle

CHROMA Displays the measurement result of the selected data
number's chroma

Y Displays the measurement result of the selected data
number's tri-stimulus value Y

X Displays the chromaticity coordinate x position of the
selected data number's XY chromaticity diagram

y Displays the chromaticity coordinate y position of the
selected data number's XY chromaticity diagram

L* Displays the chromaticity coordinate L position of the
selected data number's L*a*b chromaticity diagram

a* Displays the chromaticity coordinate a* position of
the selected data number's L*a*b chromaticity
diagram

b* Displays the chromaticity coordinate b* position of
the selected data number's L*a*b chromaticity
diagram
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7.2 [GRAPH] window

Spectral measured value data is displayed using a graph.

3 GRAPH

R/ TIH] - WA VELENGSTHL nm]

Graph type = e =

Cursor

400

500 00 700 800 a00 1000

Menu

Description

Graph type

Displays the type of a graph; the type displayed during the
completion of measurement is determined by setting the
graph type (GRAPH) of a graph setting file. The graph
type is changed by double-clicking the mouse. (However,
a graph setting file is not changed by double-click
operation.)

Data name

Displays the name of each color in a data graph; a NAME
input window appears when you click the mouse. [Data
name] and [Data contents] can be changed on the
window.

Data graph

This is the result data of spectral measured values.

Cursor

Displays the position of a cursor operated on an [INFO]
window; just after measurement, the cursor is located in
the minimum value of the spectral reflection and
transmission factor values.

SAVE [SAVE] can be selected when you click the right button of
the mouse. The current image is saved. JPEG or BMP
can be selected as the saving format.

COPY [COPY] can be selected when you click the right button of

the mouse. The current image is copied to the clipboard.
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7.3.[LIVE] window

FOCUS and CT images are displayed on the [LIVE] window. They can be switched by
selecting [FOCUS] or [CT] from [Image] from the file menu or double-clicking on the screen.
The current image can be saved when you click the right button of the mouse to select [SAVE].
JPEG or BMP can be selected as the saving format. The current image can be copied to the
clipboard when you select [COPY].

| Display image name |
7~

e T
SFOCUS:332

Center-of-gravity coordinates
[ [

Exposure time setting

i

Menu Description
Display image Indicates the displayed image; [FOCUS] is
name displayed when the current display is a FOCUS

camera image. [CT] is displayed when itisa CT
camera image.

Center-of-gravity Displays the center-of-gravity coordinate position;
coordinates this item is displayed in red when the
center-of-gravity coordinate position is out of the
range set using a system setting file.

Exposure time Sets the exposure time; the current exposure time
setting is displayed in the numeric value on the left.
Automatic adjustment is properly performed when
you click the AUTO check box. "Wait...." is
displayed while automatic adjustment is in
progress.

In-focus state Displays the in-focus state; the position in which a
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value is lowest near the in-focus state is an in-focus
position.

Luminance graph Displays the luminance state

7.4 [LUMINANCE] window

Each spectral light intensity of a background, reference, and measurement is displayed in
black (gray), light blue, and blue, respectively. The pink graph indicates the lower-limit value of
the spectral light intensity set on a SYSTEM setting window. The red graph indicates the
maximum value of the spectral light intensity.

e L UMINANGE

7.5.[LUMINANCE TEXT] window

Each spectral light intensity level of a background, reference, or measurement is displayed on
the [LUMINANCE TEXT] window.
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7.6.JOK/NG] window

“~ OKSNG

7.7 [TEXT] window

The reflection and transmission factor values of the spectral measured values are displayed
using numeric values.
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Menu Description
Data name Displays the name of each color in a data graph; a NAME

input window appears when you click the mouse. The
data name can be changed on the window.

Data value This is the result data of the spectral measured values.

SAVE [SAVE] can be selected when you click the right button of
the mouse. The current data value is saved. The format in
which data is saved is CSV.

COPY [COPY] can be selected when you click the right button of
the mouse. The current data value is copied to the
clipboard.

7.8.[THICKNESS] Window
The result of film thickness analysis is displayed on the [THICKNESS] window.

The progress information of film thickness analysis displayed on this window varies depending
on the setting state of [Analysis method] on a LAYER setting window. It is separately
described below.
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7.8.1. Peak-valley method: PV

METHOD [P

ND[nd] |7302
968 0fhm]|-
121 0Ihmll-
Be5Slnml]-
4881 [hm] |-
4189[hm]

Each wavelength of the analysis [Analysis method] used, analysis results, and the detected
peak and valley is displayed on this window when [PV] (peak-valley method) is selected for
[Analysis method] on a LAYER setting window. The [Method] field displays an analysis method,
and the [ND[nd] (D[nm])] field displays the analyzed optical film thickness (physical film
thickness). The items below display the detected peak and valley wavelengths. At that time,
the refractive index corresponding to the peak and valley wavelengths is also displayed when
the refractive index of a substrate is used.

7.8.2. Fourier transform method: FFT

The film thickness analysis method and analysis result for each layer are displayed on this
window when [FFT] (Fourier transform method) is selected for [Analysis method] on a LAYER
setting window. The [Method] field displays a film thickness analysis method, and [ND(n)[nd]
(D(n)[nm])] field displays the analyzed optical film thickness (physical film thickness). A
subscript (n) ([1] in the figure) indicates the layer number of a film.

7.8.3. Curve fit method: FIT

Y THIGKHES S

1 787 - - 150296  0O0SE2  -00DM7 -
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The film thickness analysis method and analysis result for each layer are displayed on this
window when [FIT] (curve fit method) is selected for [Analysis method] on a LAYER setting
window. The [Method] field displays a film thickness analysis method and the optical film
thickness (physical film thickness) analyzed for each layer.
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7.9.[THICKNESS INFO] window

The progress information of film thickness analysis is displayed on the [THICKNESS INFQO]
window. See the [THICKNESS] window for the result of actual film thickness analysis.

The progress information of the film thickness analysis displayed on this window varies
depending on the setting state of [method] on a LAYER setting window. It is separately
described below.

7.9.1. Peak-valley method: PV

Analysis data

Analysis data and detection points are displayed on this window when [PV] (peak-valley
method) is selected for an analysis method on a LAYER setting window. The analysis data is
the spectral measured value data to be analyzed for film thickness. It is the same as the
spectral measured value data displayed on a [GRAPH] window. The detection points display
the peak and valley positions of the analysis data used for film thickness analysis. Film
thickness is not also properly analyzed if the detection points are not properly displayed in the
peak and valley positions.
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7.9.2. Fourier transform method: FFT

Analysis data [ '

0 5000 10,000 15,000 20,000

Analysis data and a detection point are displayed on this window when [FFT] (Fourier
transform method) is selected for [method] on a LAYER setting window. The analysis data is
the data obtained when the spectral measured value data to be analyzed for film thickness is
frequency-analyzed. In this case, the vertical axis is a power spectrum, and the horizontal axis
is optical film thickness. The detection point displays the peak of analysis data used for film
thickness analysis. It can be checked. Film thickness is not also properly analyzed if the
detection point is not properly displayed in the peak position.

7.9.3._Curve fit method: FIT

Analysis data and theoretical data are displayed on this window when [FIT] (curve fit method)
is selected for [method] on a LAYER setting window. The analysis data is the result data of the
spectral measured values to be analyzed for film thickness. It is the same as the data
displayed on a [GRAPH] window. The theoretical data is the theoretical value data created as
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the result of film thickness analysis. The comparison of the analysis data with the theoretical
data can be confirmed.
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8. Others

8.1.Loading the setting files using a shortcut

By setting the property of a shortcut, the specified setting file can be loaded when software is
started using a shortcut. The way in which you can specify a setting file is described below.

(1) Create a shortcut for this software on the desktop and open the property of the created
shortcut. The executable file of this software exists in [C: ¥USPM-SA¥uspm.exe].

(2) Select the [Shortcut] tab from Properties. Enter the parameter arguments and their
corresponding setting values in the [Link destination] field. Put one half-size space
between the parameter arguments and setting values during entry. The parameter
arguments and their corresponding setting values are shown in the table below. The
extensions of the setting values can be omitted. Various setting files loaded as the setting
values must be stored in the specified file arrangement destination.

Parameter Setting value File arrangement destination
argument

-R Work setting filename (*.ref) [C:¥USPM-SA¥Param] folder

-G Graph setting filename (*.grph) [C:¥USPM-SA¥Param] folder

-L Layout filename (*.layout) [C:¥USPM-SA¥Conf] folder

-Y Layer setting filename (*.lay) [C:¥USPM-SA¥Param] folder

-T Subtitle -

|
Usei A Example: The case is given where a work setting file
Taettoes  Postenton "example.ref" is loaded during startup.
Target location: USPM-SA Add "-R example" after
Too: (Voo fesrhShom e’ fomro "C:¥USPM-SA¥uspm.exe" in the "Link
Sate [ C\Pgan RexNISPUESAY destination" field.
Sy {lone "C:¥USPM-SA¥uspm.exe[d-RCexample" is
fm P d obtained as a whole. ("00" indicates a half-size
Open e Location. | | Change lcon... | [ Advanced.. | Space.)

ok [ooea ] [
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9. File Configuration and Format

The configuration of file formats used in this software is shown below.

Format name Extension Description
Data file *.dat/*.csv Data file in which spectral measured value data
is saved
System setting file *.conf System-related setting file
Work setting file *.ref Setting file for work setting
Graph setting file *.graph Display-related setting file
Layer setting file *lay Setting file for layer setting
Layout setting file * layout Setting file for window arrangement
Reference wavelength *rf File for loading reflection factor
dispersion data file
Wavelength dispersion *.ind File for loading refractive index
data file
Dispersion setting file *.cf Setting file for dispersion setting

9.1.Spectral measured value data file (*.csv/*.dat)

This is spectral measured value data in which a measurement result is saved. In this
software, a maximum of 20 spectral measured value data items can be displayed and
saved in the same file. The data file of the spectral measured value data can be saved in
CSV and DAT formats. The DAT format is compatible with software of Ver.3.00 or earlier.
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B CSV format

USPM-SA v1.00 DATAFILE 380-1050: Data file identification tag
wavelength, DATA1, Data2, ---, Data10 : Data name
380, measurement value of Data1 wavelength 380, measurement value of Data2 wavelength 380, -,
measurement value of Data10 wavelength 380

381, measurement value of Data1 wavelength 381, measurement value of Data2 wavelength 381, ---,
measurement value of Data10 wavelength 381
382, measurement value of Data1 wavelength 382, measurement value of Data2 wavelength 382, ---,
measurement value of Data10 wavelength 382

1048, measurement value of Data1 wavelength 1048, measurement value of Data2 wavelength 1048,
-+, measurement value of Data10 wavelength 1048

1049, measurement value of Data1 wavelength 1049, measurement value of Data2 wavelength 1049 ,
-+, measurement value of Data10 wavelength 1049

1050, measurement value of Data1 wavelength 1050, measurement value of Data2 wavelength 1050,
-+, measurement value of Data10 wavelength 1050

[end]

B DAT format

USPM-SA v1.00 DATAFILE 380-1050 : Data file identification tag
: Comment
: Number of data items
Data1 : Data name
Measurement value of Data1 wavelength 380

Measurement value of Data1 wavelength 381

Measurement value of Data1 wavelength 780

Data2 : Data name

Measurement value of Data2 wavelength 780

Measurement value of Data2 wavelength 780

Data10 : Data name

Measurement value of Data10 wavelength 780

Measurement value of Data10 wavelength 780

[end]
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9.2.Additional data files (*.csv)

An additional file is created when the measured spectral measured values are saved in
CSV format.

USPM-SA v1.01 ADDFILE : Data file identification tag

Source”Number of standard light source”,(0:A,1:B,2:C,3:D65),View”state of field-of-view”,(True:2(CIE1931),False: 10(CIE1964)
L*, Data1 L*, Data2 L*, Data3 L*, -

a*, Data1 a*, Data2 a*, Data3 a*, -

b*, Data1 b*, Data2 b*, Data3 b*, -

x, Data1 x, Data2 x, Data3 x,

y, Dataly, Data? y, Data3y, -

HUE, Data1 hue angle, Data2 hue angle, Data3 hue angle, -

CHROMA, Data1 chroma, Data2 chroma, Data3 chroma, -

AVERAGE, Data1 average reflection factor, Data2 average reflection factor, Data3 average reflection factor, -
LUMINOUS, Data1 luminous reflection factor, Data2 luminous reflection factor, Data3 luminous reflection factor,- - -
NO, Data1 sample No, Data2 sample No, Data3 sample No,- - -

DETAIL1, Data1 remarks 1, Data2 remarks 1, Data3 remarks 1,---

DETAIL2, Data1 remarks 2, Data2 remarks 2, Data3 remarks 2,---

DATE, Datal measurement date, Data2 measurement date, Data3 measurement date, - - -

[end]

9.3.Wavelength dispersion data file of coat materials(*.ind)

This is the wavelength dispersion data file of a coat material's refractive index used for
film thickness calculation. The data file is based on a file format used when EXPORT is
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executed on a DISPERSION editing window. The extension is " .ind". Data is based on a
text format. The refractive index between the shortest and longest wavelengths is
arranged after an identification tag in steps of 1 [nm].

USPM-SA v1.00 INDEXFILE :Identification tag of reference file
1.00000000000000 :Refractive index data [%] (380[nm])
1.00000000000000 :Refractive index data [%] (381[nm])
1.00000000000000 :Refractive data [%] (1050[nm]))
[end]

9.4 Reference wavelength dispersion data file (*.rf)

This is a file format in which the reflection and transmission factor data items of a
reference are used when a file is specified. The file format is also used when EXPORT is
executed on a DISPERSION editing window. The extension is "*.rf". Data is based on a
text format. The spectral reflection and transmission factors between the shortest and
longest wavelengths are arranged after an identification tag in steps of 1 [nm].

USPM-SA v1.00 REFERENCEFILE :Identification tag of reference file
4.43729459935712 :Reflection factor data [%] (380[nm])
4.43524682827653 :Reflection factor data [%] (381[nm])
4.14387764412366 :Reflection factor data [%] (780[nm])
[end]

The format below is used when using polarization.

USPM-SA v1.00 REFERENCEFILE : Identification tag of reference file
(Random polarized reflection factor data of 380 nm [%]), (P polarization of 380 nm [%]), (S polarization of 380 nm [%)]),

(Random polarized reflection factor data of 381 nm [%)]), (P polarization of 381 nm [%]), (S polarization of 381 nm [%]),

(Random polarized reflection factor data of 1050 nm [%]), (P polarization of 1050 nm [%]), (S polarization of 1050 nm [%]),

[end]

PV8959-F4E007 62



10. Error Display

ltem

Description

License error: USPM-SA

A hardware key cannot be confirmed. Restart after
confirming that a hardware key is connected to a
computer.

Focus not open device

Cannot communicate with a FOCUS camera; restart
after confirming that hardware cables are connected
and that the power is turned on.

CT CAMERA ERROR

Cannot communicate with a CT camera; restart after
confirming that hardware cables are connected and
that the power is turned on.

Failed to open port

Cannot communicate with the control block; restart
after confirming that hardware cables are connected
and that the power is turned on.

Response timeout

No response is sent from the control block after
instructions are sent from software. Restart hardware
if this error occurs during the startup of the software.

Failed to load substrate
file

The file set to a substrate's refractive index is not
proper or may be damaged. Set a normal file.

Failed to load reference
file

The file set to the theoretical spectral reflection
(transmission) factor of a reference is not proper or
may be damaged. Set a normal file.

Calculation error

Any measurement result cannot be calculated.
Measure again after reference and background
measurements are completed.

Luminance saturated

Spectral light intensity exceeds the saturation limit of
a photosensor. Shorten the sampling time so that the
spectral light intensity is not saturated and then
perform each measurement.

This file cannot be
opened.

A data file is not proper or damaged. Set a normal
data file.

Failed to test

A user input expression is not entered correctly.
Confirm the contents of entry land and execute again.

Little Peaks/Valley

The number of peaks and valleys is too few to
perform the peak-valley method (PV) of film thickness
analysis. Try other analysis methods.
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Data range is less than The number of variables is too many to perform the
variables curve fit method (FIT) of film thickness analysis.
Increase the quantity for enabling [FIX].

Too dark. Set manually Sampling adjustment cannot be used because the
sampling time is long. Set the time manually.

Sensor 10 error A sensor for shutter operation cannot be detected.
Please contact us for consultation.
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11. Index

ltem

Description

Changing the theoretical
reflection (transmission)
factor of a reference

Open the WORK setting window and set the
[Reference] field. For details, see the [Reference]
setting item.

Setting the standard
value

Open the WORK setting window and set the
[Standard] field. For details, see the [Reference]
setting item.

Analyzing the film
thickness

Open the LAYER setting window, set a

measurement method, and press the [Film thickness
button for analysis. For details of the

LAYER setting window, see the LAYER setting
window item.

Analyzing the color
difference

Select [Analysis] - [Color-difference calculation] from
the file menu and calculate the color difference. For
details, see the color-difference calculation item.

Setting the sampling time

Press the Sampling adjustment] button for automatic
setting. For details, see the sampling adjustment
item. Or open the WORK setting window and set the
[Sampling time] field manually. When setting the
field manually, perform reference measurement
after changing the [Sampling time] item. Confirm the
light blue graph on the LUMINANCE window and
adjust the sampling time repeatedly so that spectral
light intensity is not saturated.

Displaying the theoretical
reflection (transmission)
factor of a reference

Open the GRAPH setting window and enable
[Display theoretical value] in an [Add graph] field.
For details, see the graph setting item.

Displaying the existing
data file at all times

Open the GRAPH setting window, enable [Display
from data file] in an [Add graph] field, and set the file
to be displayed. For details, see the graph setting
item.

Setting the display range
of a graph

Open the GRAPH setting window and set the
[Graph axis] field.
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Changing the password
of a SYSTEM setting
window

The password is a string written in the Password.txt
in the conf folder in the folder where the software is
installed. Open Password.ixt and change the
character string in the first line.

Recovering lost
measured data

For each measurement, a data file is stored in the
conf folder, which is located in the folder where the
software is installed. Add extension ".dat" and open
the file as a data file.
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12. Contact Information

B Although we took substantial measures to confirm the accuracy of the contents of this
document, if you discover any unclear point or any mistakes/omissions, please contact

the Service Department of EVIDENT Corporation as shown in the attached sheet.

B For the sake of improvement, the contents of this document may be subject to change

without prior notice.
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13. Software License Agreement

CAUTI ON Be sure to thoroughly read the software license agreement below
before using this software.

Product name: USPM-SA

Version: 1.01

This software license agreement (hereinafter referred to as "this agreement”) is a
contract document made between you (irrespective of an individual or corporation) and
EVIDENT Corporation (hereinafter referred to as "EVIDENT") concerning EVIDENT's
software and printed manual matter (hereinafter referred to together as "this software"),
described above and as contained in this package. By downloading, reproducing, and
using this software, you shall agree that you are restrained by the terms of the software
license agreement. EVIDENT permits the non-exclusive right of using this software on

a computer by you on the condition that you observe the regulations below.

Article 1: Intellectual property rights

The right of this software belongs to EVIDENT. This software is protected by the laws
and treaties regarding other intellectual property rights as well as copyright laws and
international copyright treaties. This software is licensed for use and is not for sale.

Article 2: Terms of use

1. You can reproduce and use this software on multiple computers.
2. You can reproduce this software for backup purposes.

3. This software may be subject to change without prior notice.

Article 3: Lending or transfer

You cannot lend or sublicense this software or its reproduction. However, you can
transfer the rights based on this agreement only when the person who receives such
transfer accepts the regulations in this agreement and when you possess no other
reproduction.
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Article 4: Restrictions
1. You cannot sell this software in whole or in part without EVIDENT’s consent.
2. You cannot create, transfer, sell, or lend any derivative of this software.

3. You cannot reverse-engineer, inverse-compile, inverse-assemble, or print out
this software or any part of it.

4. You cannot combine this software or any part of it with other software or
incorporate it into other software.

5. You shall agree that you observe the law and rules, to be applied, regarding
export control in Japan, the U.S., and other countries when bringing this
software abroad or exporting it.

6. You cannot delete the copyright notice and warning displayed on this software.
Article 5: Limitation of liability

For 90 days after you have purchased this software or products including this software,
EVIDENT guarantees that substantial and physical defects that significantly disturb the
operation or functions of this software do not exist in the media in which this software is
recorded. EVIDENT does not guarantee that all defects are corrected. The only
warranty of EVIDENT is to replace the media when media that do not satisfy the
guarantee above are sent back to EVIDENT together with the copied receipt.

Article 6: Disclamation of warranty

1. This software, not including the warranty prescribed in this agreement, is
provided as is. All warranties including the warranty of non-infringement,
product characteristics, and/or conformity to a specific purpose shall not be
given irrespective of an explicit or implicit warranty.

2. EVIDENT assumes no liability for damages to you or a third party (that usually
include special, direct, or indirect damage, but is not restricted to such)

regarding the transfer, use, or performance of this software or resulting from this
software.
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Article 7: Third-party software

EVIDENT may provide third-party software products (hereinafter referred to as
"third-party software") together with this software. You must observe the license terms
when you use third-party software irrespective of the regulations of this agreement.
EVIDENT provides third-party software for you as is without any explicit or implicit
warranty, including the warranty of product characteristics and conformity to a specific
purpose. In any case, EVIDENT assumes no liability for direct or indirect damages
(that include the loss of lost profits, business interruption, the loss of business
information, or other pecuniary losses, but not restricted to such) resulting from use or
the lack of serviceability of third-party software.

Article 8: Expiration date

1. This agreement shall be valid from the date at which you accepted this software
or products including this software.

2. EVIDENT can cancel this agreement if you violate these terms. In this case, you
must discard this software and all reproductions of its components.

Article 9: Applicable laws

1. This agreement shall conform to laws in Japan and shall be interpreted
according to laws in Japan.

2. For any trouble regarding this agreement, Tokyo District Court is prescribed as
the exclusive competent court of first instance.
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Installation Instructions

Spectroscopic Analysis Software
USPM-SA

Before use

We thank you for purchasing our spectroscopic analysis software. In order to use this software
safely and to maximize the benefit from doing so, be sure to read this instruction manual

completely before use.
Please also keep this manual close at hand when using this product and store it carefully for
future reference.
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1. Introduction

1.1. Cautions

If a necessary file is deleted by mistake during installation or uninstallation operations, the PC
may not operate properly. Alternatively, if operations are aborted midway, installation or
uninstallation may not be correctly executed.

Installation and uninstallation operations must be performed by personnel who have adequate
knowledge and experience regarding the operation of a personal computer and who have
carefully read this manual.

1.2. Operating environment

For this software, using the following computer system configuration is recommended. Note that
if you use a computer with a configuration that is other than our recommendation, optimum
software performance may not be possible—or such may not even operate. For information on
computers with configurations that have been checked, please contact our sales department.

[Windows10 / Windows11]
(1) CPU: Intel CPU 2.6 GHz or better, PC/AT-compatible machine
(2)
(3) Memory: 4 GB or greater required
(4) Supported OS: Windows® 10 Professional (64-bit version)
Windows® 11 Professional (64-bit version)

Chipset: Made by Intel Corporation (recommendation)

(5) An optical drive that can read a CD-ROM (external types can also be used)
(6) USB 2.0 x 3 ports or greater
(7) Resolution: 1024 x 768 or greater

1.3. About the OS login ID

When installing the device drivers or software, be sure to first login to the OS with administrator
privilege rights.
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1.4. Installation and uninstallation flow

"6. Verifying the driver installation result" must be performed after the installation of each driver
is completed. Thus, follow the procedures below for a new installation. For other installation and
uninstallation cases, perform them by referring to the relevant chapter as necessary. When you
install the software application, execute a wavelength calibration by following the instruction
manual of the relevant product after the installation is completed.

M Flow of a new installation

2. Installing the communication port driver

s

3. Installing the FOCUS camera driver

.

4. Installing the CT camera driver

:

5. Installing the protection key driver

.

6. Verifying the driver installation result

s

7. Installing software

PV9576-FAE007 4



2. Installing the Communication Port Driver

The operations in this chapter do not include any wiring of the computer or the product used.

(1) Place the Included Media into the media drive.
(2) Double-click CP210x\CP210xVCPInstaller_x64.exe in the CD-ROM to execute it.

(3) If a warning screen is displayed at this time, click the Continue button. A warning
related to the user account control may be displayed depending on the settings of the
computer used. Click the Yes button to proceed with the installation.

(4) In the following screen, click the Next button to proceed.

Welcome to the CP210x USB to
UART Bridge Driver Installer

This wizard will help you instal the drivers for your CP210x
USB to UART Brdge device

To continue, click Next

=@ To continue, accept the following licenss agreement. To read the entire
g agreement. Use the scroll bar or press the Page Down key.

LICENSE AGREEMENT -
SILICON LABS VCP DRIVER
IMPORTANT: READ CAREFULLY BEFORE AGREEING TO TERMS

THIS PRODUCT CONTAINS THE SILICON LABS VCP DRIVER AND
INSTALLER PROGRAMS AND OTHER THIRD PARTY

SOFTWARE. TOGETHER THESE PRODUCTS ARE REFERRED TO

AS THE FHICENSED SOFTWARE: USE OF THE LICENSED
SOFTWARE |5 SUBJECT TO THE TERMS OF THIS LICENSE -

Completing the Installation of the
CP210x USB to UART Bridge Driver

The drivers were succsssfully installed on this computer

You can now connect your device to this computer. ¥ your device
came with instructions, please read them first

Driver Name: Status
' Siicon Laboratories (sia... Readyto use
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3. Installing the FOCUS Camera Driver

The operations in this chapter do not include any wiring of the computer and or the product
used.

[Windows10 / Windows11]

< SN.6L40431-- /REVISON A1->
(1) Place the Included Media into the media drive.

(2) If you are using Windows 10, double-click MCM320Win10Setup_x64_win10.exe on
the optical drive to execute it. Depending on your computer's settings, you may see a
User Account Control warning. Click the Yes button to proceed with the installation. (If
you are using Windows 11, double-click MCM320Win11Setup_x64_win11.exe to
execute it.)

(3) In the first screen, click the Next button to proceed.

# MyUsbCam SDK 1.70(64bit) £ F 77 = X

4 MvUsbCam SDK 1.70(64bit) €37
. 4 i I8 — I B

COFONZLECERDILE L — R~ MvUsbCam SDK
1.70(g4bit) &4 2 b=ILLET,

BT BRI P I - abE AT T LT{RED,

BTBLENLRAL Py Py T FDEM v L1 ED
UpBLTIEE

Feltil

(4) In the following screen, click the Next button to proceed. (This step is Windows 10
only.)

ﬁ MvUskbCam SDK 1.05 (84bit) - InstallShield Wizard >
COTIA A A - LB r;ﬁcr\muwbbt«s&v‘z'umw apl¥
AV A b= A BB A, (R R, ‘& —

MvUsbCam SDK 1.05 (64bit) (D=2 b—J17E:
C¥Gazo¥ ZE(C)...

Installshield
<F3(8) ( )>) Fetl
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(5) In the following screen, click the Next button to start the installation.

# MvUsbCam SDK 1.70(64bit) v b7 7 = pd
AVAF-WERET
Efgmaﬂ:ye;-m MuUshCam SDK 1.70(64bit) %122 b =)L TBEMRNTES

AUA - LERTIBEETA VA L M s IL TS

Felll

(6) When the following screen is displayed, click the Finish button to proceed.

# MvUsbCam SDK 1.70(64bit) £y +PuyT -

MvUsbCam SDK 1.70(64bit) t=+7
IO -FORET

1B 1—2—(Z MvUsbCam SDK 1. 70{64bit) Hiizs 7
yFENELR, PGS = BRI TEDIIEA WA b - LENE
-y PEERLTREE

Ly b PR T TRILATTE T 2SI AL TR,
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4. Installing the CT Camera Driver

The operations in this chapter do not include any wiring of the computer or the product used.

If you are using Windows 10 and the CT camera does not work even after installing the driver in
the Win10 folder, uninstall the driver and then install the driver in the Win11 folder.

[Windows10 / Windows11]
< REVISON A4->
(1) Place the Included Media into the media drive.

(2) If you are using Windows 10, double-click uEye\Win10\uEye64_49006_WHQL.exe on the
optical drive to execute it. Depending on your computer's settings, you may see a User
Account Control warning. Click the Yes button to proceed with the installation. (If you
are using Windows 11, double-click uEye\Win11\uEye_49610.exe to execute it.)

(3) In the following screen, click the Next button to proceed.

uEye - InstallShield Wizard —

Choose Setup Language
Select the language for the installation from the choices below.

German

< Back ' Cancel

(4) In the following screen, click the Next button to proceed.

uEye - InstallShield Wizard *

welcome to the installation program for the ID5
uEye camera Family

Fleaze wisit http:/ v idz-imaging. com

e
< Back ’ Cancel
E 3
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(5) In the following screen, select the 3.USB and click the Next button to proceed.

uEye - InstallShield Wizard

Setup Type
Select the setup type that best suits your needs. u

Click the type of setup pou prefer.

Drescription

Ingtallation of all uEye USE
components except 3rd party
drivers.

1. Complete
- 7 therriet

InztallS hield

< Back " Cancel
~——

(6) In the following screen, click the Next button to proceed.

uEye - InstallShield Wizard
Choose Destination Location
Select folder where setup will inztall files.
G Install uE e to:
C:\Program Files\|DSYUE ve LChange...
InztallShisld
< Back ‘ Cancel

(7) In the following screen, click the Next button to proceed. (This step is Windows 11
only.)

e uEye Setup = X
\ Choose Components
.rl , Choose which features of uEye you want to install.

Check the components you want to install and unchedk the components you don't want to
install. Click Next to continue.
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(8) In the following screen, click the Install button to proceed.

uEye - InstallShield Wizard *
Ready to Install the Program
The wizard iz ready to begin installation. 've
Click Install to begin the installation.

If you want ta review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

< Back ‘ Cancel

(9) On the next screen, uncheck all the boxes and press the Next button to proceed.

(A blue message may be displayed, but please select the OK button as it is.)

uEye - InstallShield Wizard X

Additional features (

Select or clear additional features.

[ Inst\l & desktop shortcut to 'WEye Cockpit' and to '1DS Camera Manager'

[ installa quick launch sharteut ta 'WEwe Cockpit' and 105 Camera Manager

e
< Back ‘ Cancel

(10)In the last screen, click the Finish button to complete the installation.

uEye - InstallShield Wizard

InstallShield Whizard Complete

The InztallShield Wizard has succesziully installed WEye. Click
Firigh to et the wizard.

If wou have already connected USE cameras, you must
reconnect these devices now. Adlternatively you can reboat
wour system. Afterwards start the |05 Camera Manager for
configuration and testing.

e
< Back " Cancel
——
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5. Installing the Protection Key Driver

The operations in this chapter do not include any wiring of the computer or the product used.

Note: Log on to Windows with administrator privileges.
Note: Close all running applications before you begin.

[Windows10 / Windows11]

(1) Double-click Sentinel\nstall.vbs on the optical drive to run it. Depending on your
computer's settings, you may see a User Account Control warning.

(2) If you want to continue with the installation, click the Yes button to proceed.
(3) When the confirmation message appears, select Yes.

Confirmation message

Install HASP driver v8.11.
Do you want to continue?
(This may take a few minutes.)

Sentinel Run-time Environment Installer

Qe D | Flease wait ..
Confirmation message Install screen

(4) When the installation completion screen appears, select OK.

O peration successfully completed.

Installation completion screen

PV9576-F4E007 11



6. Verifying the Driver Installation Result

With this chapter, verify the installation results executed in Chapter 2 through to Chapter 5. First,
refer to the instruction manual of the product used, then wire the computer and the product, and
then turn on the power.

(1) Open the Control Panel from the Start menu.

Command Prompt
Control Panel
Create USB Recovery
Default Programs

Devices

File Explorer

Run

Task Manager

This PC

Windows Defender

Control Panel »

Adjust your computer’s settings View by:| Category =
@y  System and Security Wt User Accounts and Family Safety
" 5 Review your computer's status . & Add or remove user accounts

Back up your computer D @ et up parental controls for any user

Find and fix problems

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

£ Clock, Language, and Region
B
)

Connect to the Internet
- View network status and tasks
Cheose homegroup and sharing options

‘. (* View Qeviees SRT printers.
Add a device
Connect to a projector Ease of Access
Adjust commuonly used mobility settings &y Let Windows suggest settings
~ Optimize visual display

. Network and Internet
Q_Ll

Change keyboards or other input methods
Change display language

B programs
V‘J Uninstall a program

(3) Select Device Manager from Hardware and Sound.

Control Panel » Hardware and Sound »

Control Panel Home.
Devices and Printers

Adda device | Add s printer | Add aBluetooth device | Mouse

AutoPlay

Change default settings for media or devices | Play CDs or other media automatically

Sound

Adjust system volume | Change system sounds | Manage audio devices

System and Security
Network and Internet

@ Hardware and Sound
Programs

User Accounts and Family
Safety

Appearance and
Personalization

Power Options

Change battery settings | Change what the power buttans do

Require 2 password when the computer wakes | Change when the computer sleeps
Adjust screen brightness

Clock, Language, and Region

Ease of Access

! Displa
Make text and other items larger or smaller | Adjust screen resolution | Connect to a projector
Connect to an external display

Windows Mobility Center
Adjust commonly used mobility settings | Adjust settings before giving a presentation

NVIDIA Control Panel

HP Quick Launch Buttons
Adjust HP Quick Launch Buttons Properties.

IDT Audio Control Panel

i

HP 3D DriveGuard
Customize your HP 3D DriveGuard Settings

H\
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(4) First, verify the communication port installation status. Select Ports (COM & LPT) and
check that Silicon Labs CP210x USB to UART Bridge (COM*) is displayed. Note that
the number at the position marked with * differs depending on the configuration of the
computer used.

» 8% Human Interface Devices
1> &g IDE ATA/ATAPI controllers
5§ IEEE1394 Bus host controllers
475 Imaging devices
% HP Webcam [2 MP Macro]
5 MCM4303 Video Stream Device
 USE Video Stream Device Typel
» @ Keyboards
> ﬂ Mice and other peinting devices
» ¥ Network adapters
7] PCMCIA adapters
4 Ports (COM & LPT)
T ECP Printer Port (LPT1)

IntelR oM

ragerTTeTT-Fed v
: 7" Silicon Labs CP210x USB to UART Bridge (COMS)
» J5k Processors

(5) Next, verify the FOCUS camera installation status.

< SN.6L40431--/ REVISON A1->
Select Imaging devices and check that MCM320 Video Stream Device is displayed.
Then, select Universal Serial Bus controllers and check that MCM320 Image
Acquisition Controller is displayed.

B peten  Nerw  [Help

il IDE ATA/ATAR controllen
§ IEEE 1354 Bos host contssliers

& 55 brasging devices
5 MCM320 Video Stream Device
EA = g
= Keybsandt "
1Y Mice and sther peinting dedices
W Mefagrk sdapen
) POMICTA paapien

& hoand vided snd geme condrollen
1 e Seacer
& I Ureweresl Serad Ban conepiien
§ Goneric U5 Hub
W Gomar U Hul
W Gosaric LEE Hub
W InelF) 5 Serel 00 Series Chapriet Fasily USE Enbanced Hom Cessirolier - 3834
- M) p 5B i Hoip Cowtrodlled - 3830
# Seto e D
§ Safobiet Inc. Sentine HASP Ky
§ Sefebiet Inc. USH Key
§ USE Compopite Dy
§ U Compopite Drace

g U Compopie e |
LR I i peetien Conbroler Typed
R Fopk Heab
§ U Root Hb
¥ B Venuakraten -
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(6) Next, verify the CT camera installation status.

<REVISON A4->
Select Universal Serial Bus controllers and check that uEye UI-122xLE Series is

displayed.

~w B Universal Serial Bus controllers

C : uBye UI-122%LE Series >

(7) Next, verify the protection key installation status. Select Universal Serial Bus
controllers and check that Sentinel HASP Key ( [Windows7] SafeNet Inc. HASP

Key) is displayed.

PV9576-F4E007

o

§ USB Composite Device

b : Seund, video and game centrollers
. {8 Syctem devices
:A v Universal Serial Bus controllers
§ Generic USB Hub
§ Generic USB Hub
§ Intel(R) & Series/C220 Series USB EHCI #1 - 8C26
§ Intel(R) 8 Series/C220 Series USB EHCI 22 - 8C2D
i Intel(R) USB 3.0 eXtensible Host Controller - 1.0 (Microsoft)
MCM320] jsii
< § Sentinel HASP Key —>
entinel R Ry
Sentinel USB Key
USB Composite Device
USB Composite Device
USE Image Acqusition Contreller Typel
USB Root Hub
. - USBRoot Hub
»- @ USB Virtualization
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7. Installing Software

Immediately after the installation (or re-installation) of the software application, all settings are
set to their respective default values. After you have installed the software application, be sure
to execute wavelength calibration by following the instruction manual of the relevant product that

you are using.

(1) Place the Included Media into the media drive.

(2) Double-click setup.exe in the CD-ROM to execute it. A warning related to the user
account control may be displayed depending on the settings of the computer used.
Click the Yes button to proceed with the installation.

(3) In the first screen, click the Next button to proceed.

PV9576-F4E007

Welcome to the InstaliShield Wizard for
USPM-SA

The InstalShield(R) Wizard wil install USPM-SA on your
computer. To continue, chick Next.

WARNING: This program is protected by copyright law and
ntemationsl treaties,

Ready to Install the Program
The wizard is ready to begn installation.

If you want to review or change any of your instaliation sattings, dick Back. Click Cancel to
et the wizard,

Current Settngs:
Setup Type:
Typical

Destination Folder:

Ci¥Program Fles¥UsPM-SA¥
User Informaton:

Name: hp

Company: HP

InstaliShield -

The InstaliShield Wizard has successfully installed USPM-SA.
Ciick Finish to exit the wizard,
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8. Uninstalling the Communication Port Driver

(1) Open the Control Panel from the Start menu.

Command Prompt
Control Panel
Create USB Recovery
Default Programs

Devices

File Explorer

Run
Task Manager
This PC

Windows Defender

Adjust your computer's settings

Category ~

(3) First select Windows Driver Package — Silicon Laboratories Inc. (silabser) Ports

? System and Security

Review your computer's status
Back up your computer 4
Find and fix problems

Network and Internet

.
ul Connect to the Internet

&= View network status and tasks
Choose homegroup and sharing options

/ Hardware and Sound

. View devices and printers
Add a device

Connect to a projector
Adjust commonly used mobility settings

8,

ey
)

R Programs

ST Uninstall 2 program

User Accounts and Family Safety
@) Add or remove user accounts
) Set up parental controls for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Clock, Language, and Region
Change keyboards or other input methods
Change display language

Ease of Access
Let Windows suggest settings
Optimize visual display

and then start the uninstallation using the Uninstall/Change button.

PV9576-F4E007

% "l » Control Panel » Programs » Programs and Festures Sk S0
Control Panel H .
maay Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
& Tum Windows features on or
ot Organize +( Uninstall/Change = @
Name Bublish Installed On | Size 1
5 Windows Driver Packege - Silicon (silabe... Silicon L 2010529
JUSPRID 2012/10/27 =
[l Silicon Labaratories CP210x VCP Drivers for Windows ... Silicon Laboratori...  2012/10/26 :
7 M25U870 Driver for MC4303 Ver.1.40 2012/09/20
1 Sentinel HASP Run-time SafeNetInc. 2012/09/19 101MB !
olympus corporat...  2012/09/19 9,05 MB
OLYMPUS 2011/09/01 111MB
HASP HL Device Driver 2011/07/22
4 Intel® Management Engine Components Intel Corporation ~ 2011/07/13 04 M8
#Intel® Rapid Storage Technology Intel Corporation ~ 2011/07/13 184 MB
H IMicron Flach Media Cantraller Driver IMirran Terhnaln 201107A3 -
. 5 :
-?:5’ Silicon Laboratories Product version: 12/10/2012 6610
=Y
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0. Uninstalling the FOCUS Camera Driver

[Windows10 / Windows11]

< SN.6L40431--/ REVISON A1->
(1) Open the Control Panel from the Start menu.

l Windows System

G

Command Prompt
Control Panel
Create USB Recovery
Default Programs
Devices

File Explorer

Run

Task Manager

This PC

Sira BN E

Windows Defender

()

(53 » Control Panel »

Adjust your computer’s settings View by:| Category =
@y  System and Security " User Accounts and Family Safety
A 5 Review your computer's status ‘52 @ Add or remove user accounts

Find and fix problems

=, Network and Internet l‘g“
‘!.u Connect to the Internet
2., View network stetus and tasks
Choose homegroup and sharing eptions

"W Clock, Language, and Region
j Hardware and Sound L9 Change keyboards or other input methods
ﬁ' View devices and printers A5 Change display language
Add a device _
Connect to 3 projector ‘®
Adjust commonly used mebility settings &
=

F—% Programs
L ninstall a program

(3) First select MvUsbCam Sdk x.xx (64bit) and then start the uninstallation and change
using the Uninstall/Change button.

Appearance and Personalization
Change the theme
Change desktop background

Back up your computer WD @ set up parental controls for any user
Adjust screen resolution
i

Ease of Access
Let Windows suggest settings
Optimnize visual display

T b Comstrgd Pasell & Priniwess ¢ Popnrareel swull Fastunis

ol P pread Horma

L AegyE
B o wreratall # progeies, nelect & from Fon bl mnd S chck Uraraiall Change o Repas
B T Worsdomn Pasuer on 30
A
guons TN —
it Frrairiber 1
. [ BT
B i v T Pt b, [y el
H i £ Wpmpgreprl Lagemr | rmgamardy e
Bl Ui U g Tt pppruten
& rdwl Tt Boont Dachwaiegy Doy gl poprtan

L 0 e, 5 Corpaphan

o vt SO e 11

o Mercush Danhl [—
=7 et Wnl 1 - < 200 P dentni nabld (SRR REY
7 bttt Wil - = 2000 Pdnelienably - ol 90 OTHED LT e
QNS (PR P £ e i,
= T A e Do s PV £ g i,
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10. Uninstalling the CT Camera Driver

[Windows10 / Windows11]
< REVISON A4->

(1)

@)

Open the Control Panel from the Start menu.

Command Prompt

Control Panel

Create USB Recovery

Default Programs

Devices

File Explorer

Run

Task Manager

This PC

Windows Defender

5 » Control Panel »

Adjust your computer's settings

? System and Security

Review your computer's status
Back up your computer
Find and fix problems

. Network and Internet
ul Connect to the Internet
&= View network status and tasks
Choose homegroup and sharing options
/ Hardware and Sound
ﬁ'— View devices and printers
) Add a device

Connect to a projector
Adjust commonly used mobility settings

E=F  Programs
ST Uninstall 2 program

9

Ul

ey
)

View by:

User Accounts and Family Safety
@) Add or remove user accounts
) Set up parental controls for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Clock, Language, and Region
Change keyboards or other input methods
Change display language

Ease of Access
Let Windows suggest settings
Optimize visual display

First select IDS uEye and then start the uninstallation using the Uninstall button.

[El Programs and Features
« v
Contrel Panel Home

View installed updates

& Turn Windows features on or
off

N » Control Panel » Programs » Programs and Features

Uninstall or change a program

To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.

Organize » hange

Mame

ﬁl\mcrosnft\ﬂsual C++ 2015 Redistributable (x64) - 14.0.23026
_‘@Mmmsn&\f\sual C+-+ 2015 Redistributable (x86) - 14.0.23026

% 105 uEye

v | O

Publisher

]

& D T T T ATt
& Dell SupportAssist
5 usPM-sA

& Windows Driver Packace - Silicon Laboratories Inc. (silabser! Port...
<

an

Microsoft Corporation

Microsoft Corporation

1DS Imaging Development Syste...
MR onbEiatt

Dell

olympus corporation

Silicon Laboratories Inc.

DS Imaging Development Systems GmbH Product version:  4.90.5

Help link:  http://www.ids-imaging.de

X

Search Programs and Features O

Install ~
316/
16/,
3716/
12744,
1274/,

PV9576-F4E007
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(4) Inthe following screen, select Remove and click the Next button.

uEye - InstallShield Wizard X
Welcome .
Madify, repair. or remave the program. u 've

‘Welcome ta the uEye Setup Maintenance program. This program lets you modify the current
installation. Click one of the options below.

O Modity OLYMPUS Corpration. M2SuRaw_| v120
p
Select new program features to add or select curently installed features to
TEMmOvE.

() Repair
@ Reinztall all program features installed by the previous setup.

emove al installed fratures.

IniztallS hield
e Eac) Cancel

(5) Inthe following screen, click the Yes button.

ukye - InstallShield Wizard

Do you want to completely remove the selected application and all of its features?

‘. Yes ] Mo

(6) In the following screen, click the Yes button.

uEye - InstallShield Wizard

Do you want to remove all uEye devices from the system?

Yes Mo

(7) Inthe last screen, click the Finish button to complete the installation. Restart your
computer.

uEye - InstallShield Wizard

Maintenance Complete

- |
- InstallS hield "Wizard has finizhed performing maintenance
I = operations on LEye.

< Eac Cancel
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11. Uninstalling Software

(1)

Open the Control Panel from the Start menu.

Command Prompt

Control Panel
Create USB Recovery
Default Programs
Devices

File Explorer

Run

Task Manager

This PC

Windows Defender
2)

[ » Control Panel »

View by:| Category ™

System and Security

Adjust your computer’s settings
Review your computer's status
Back up your computer b

Find and fix problems

e, Network and Internet
“l Connect to the Intemet
- View network status and tasks
Choose homegroup and sharing options

User Accounts and Family Safety
@) Add or remove user accounts
@ Set up parental controls for any user

#

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Clock, Language, and Region

i} Hardware and Sound Change keyboards or other input methods

%’- View devices and printers

Add a device
Connect to a projector
Adjust commeonly used mobility settings

Change display language

Ease of Access
Let Windows suggest settings

. Optimize visual display
E=#  Programs

& Uninstall = program

Select USPM-SA and then click the Uninstall button to start the uninstallation.

@)

[l » ControlPanel » Programs b Programs and Features

Control Panel Home .
Uninstall or change a program

G To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
) Turn Windows features on or
off

Organize

Jhange  Repair

A
Name : Publisher =
RICOH Media Driver RICOH
entinel HASP Run-time SafeNet Inc.

ilicon Laboratories CP210x USE to UART Bridge (Driver Removal)

ilicon Laboratories CP210x VCP Drivers for Windows XP/2003 Server/Vista/T
[@) synaptics Pointing Device Driver

@ Theft Recovery

i ﬁ USPM-SA

U Ve Firgerp

Silicon Laborataries
Silicon Laboratories, Inc.
Synaptics Incorporated
Hewlett-Packard
Slympus Eamperation

Aaﬁm’m;f;, Inc.

Hewlett-Packard Company

[E-1Windows 7 Default Setting

=
% Windows Driver Package - Broadcom Bluetooth (06/15/20096.2.0.8000) Broadcom i
S Windows Driver Package - Broadcom Bluetooth (07/20/2009 6.2.0.9405) Broadcom ]
& Windows Driver Package - Broadcom HIDClass (07/28/20096.2.0.9800) Broadcom (=)
«

T ] 4

olympus corporation Product version: 1000000
Help link: http://www.olympus.c...

Support link: hitp/fwww.olympus.c..
Size: 446 MB

5
(4) When the uninstallation progress status window disappears, the uninstallation is
complete.
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Precautions Regarding the Change of the focus Camera in the USPM-RU-W

As the focus camera in the USPM-RU-W Near-IR Micro Spectrophotometer (hereinafter referred to as the
“previous camera”) is no longer available, we have replaced it with an alternative camera (hereinafter referred to as
the “new camera”) since November 2016. This change has no impact on measurement values, although we’d like to

inform you of the impacts of use of the device, as follows.

Changes during actual usage

1) Trackability of display and automatic gain
The new camera is slower in its response speed for automatic gain. This results in worse trackability of the image

displayed in the FOCUS window for focal control.

The table below lists the response time and display time of the previous and new cameras under the environment at

our facilities.

Items Previous camera New camera
Response time of automatic gain™ Approx. 200ms Approx. 400ms
Display time (frame rate)™ 20fps 20fps

*I The time necessary to reflect the automatic gain setting in the camera is measured via software.

*2 The maximum speed is controlled by the software settings.
2) Resolution
The new camera has improved resolution, thanks to increase of its number of pixels. Any dirt or spots on the

sample surface will be more clearly displayed in the FOCUS window.

The pictures below show the observation results of BK7 References under the environment at our facilities.

Previous camera New camera

Note: The images were taken with dust adhering to the surfaces of the BK7 References. In actual use, make sure to

remove any dust and dirt on the BK7 References.

PW2845F40001



Manufactured by

EVIDENT CORPORATION

6666 Inatomi, Tatsuno-machi, Kamiina-gun, Nagano 399-0495, Japan

Distributed by

EVIDENT EUROPE GmbH

Caffamacherreihe 8-10, 20355 Hamburg, Germany

EVIDENT EUROPE GmbH UK Branch

Part 2nd Floor Part A, Endeavour House, Coopers End Road, Stansted CM24 1AL, U.K.

EVIDENT SCIENTIFIC, INC.
48 Woerd Ave Waltham, MA 02453, U.S.A.

EVIDENT AUSTRALIA PTY LTD

97 Waterloo Road, Macquarie Park, NSW 2113, Australia

Life science solutions

Service Center

https://www.olympus-lifescience.com/
support/service/

Official website

https://www.olympus-lifescience.com

Industrial solutions

Service Center

https://www.olympus-ims.com/
service-and-support/service-centers/

Official website
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