Hitachi High-Technologies

HITACHI SPECTROPHOTOMETER
Measurement Systems
for Optical Parts / New Materials

HITACHI

Systerm configuration Catalog

sMicro sample reflectance measurement systerm
*Micro sample transmittance measurement systerm
*Detector attachment measurement systern

s\Wafer reflectance/transmittance measurement system
«Optical thin film reflection mMmeasurerment systerm

s| ens transmittance measurement system

*Other accessories

sExamples of custom-designed systerm and

optional software




Solid Sample Measurement System

This system is suitable for transmittance/reflectance measurement of solid
samples. It is possible to construct an suitable system according to the pur-
pose of measurement in combination with optional accessories.

System Monochromator: Prism-grating / Sample compartment: Standard sam-
Confiauration ple compartment / Detector: Standard integrating sphere / Measuring
g wavelength range: 240 to 2,600nm / Sample size: 200 x 200mm max.
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Large Sample Measurement System

This system permits non-destructive transmittance/reflectance measurement of
various optical and electronic materials including large-sized glass, silicon wafer
and liquid crystal board.

System Monochromator: Prism-grating / Sample compartment: Large sample
Configuration compartment / Detector. Standard integrating sphere / Measuring
wavelength range: 240 to 2,600nm / Sample size: 430 = 430mm max.
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Ultraviolet Region Measurement System

This system is suitable for sample measurementin the ultraviolet region. Optical
parts including light source, monochromator and detector are specialized for use
in the ultraviolet region. The system is useful for transmittance/reflectance mea-
surement of optical parts used in the ultraviolet region, such as paris for the
excimer laser.

System Monochromator: Grating-grating / Sample compartment: Standard sample
Configuration compartment / Detector: High-sensitivity integrating sphere / Measuring

wavelength range: 175 fo 2,600nm / Sample size: 200 x 200mm max.
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Customization according to

Target Sample or Application Purpose
Allows User to Construct an Suitable
System.

The Model U-4100 Spectrophotometer allows the user to combine a monochromator, detec-
tor and sample compartment according to the target sample and application purpose.

It is possible to construct a system which satisfies various analytical needs (ultraviolet region
measurement system which permits measurement down to 175nm, very large sample com-
partment for non-destructive measurement of large samples, for example).

The Model U-4100 ensures high-sensitivity analysis in a wide variety of fields including semi-
Micro Sample Reflectance Measurement System
Small 5° specular reflectance accessory (absolute)

conductor/new material development and biotechnology.
for U-4100: P/N 134-0103 "
Transmittance measurement system for micro samples -
P" 05 Transmittance measurement system
for micro samples P/N: 1J0-0204

P.03

Measurement system for liquid samples
P'07 Detector Attachment P/N: 134-0219

Wafer Reflectance/Transmittance Measurement System

P’ Ug Top-mount transmittance/reflectance measurement unit (relative) k__
for U-4100: P/N 134-0107 sl

-
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P11 Optical Thin Film Reflection Measurement System
. Variable angle absolute reflectance accessory: P/N 134-0116
Lens Transmittance Measurement System
P‘ 1 3 Lens transmittance measurement accessory: P/N 134-0201
@60 full-sphere accessory: P/N 134-0205
Other Accessories
P.15 ‘

Examples of Custom-designed System L
and Optional Software '

P17

For Liquid Sample Measurement

A system optimum for absorption/transmittance measurement of liquid samples Is also available. The system is
standard-equipped with a 10mm rectangular cell holder and adopts a photometric system which is basad on diract
irradiation of the detactor. It covers a wide wavelength range and measuring ranga, thus enabling absorption/trans-
mission measurement of various samples.
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Micro Sample Reflectance
Measurement System

Optical materials such as mirror and film can be evaluated by measuring the reflectance
with the light irradiated squarely or at a low incident angle onto the object.

The reflectance does not appreciably change in an incident angle range of 0° to 5°. So
evaluation is generally made by measuring the absolute reflectance at an incident angle
of 5° instead of 0°.

In addition, because the incident angle is as low as 5°, there is little influence of polariza-
tion characteristics of a sample (which is not true of special samples) , whereby a polariz-
er need not be used.

Introduced here is an example of measurement in the system employing “Small 5° specu-
lar reflectance accessory (absolute) for U-4100 (P/N 134-0103)".

This accessory permits absolute reflectance measurement at an incident angle of 5° for
micro samples (a7 to @17mm, 0.2 to 2mm thick) by use of the micro sample holder.

The accessory also permits measurement of a sample in the same size as with 5° specu-
lar reflectance accessory (absolute) for U-4100 (P/N 134-0102) (225 to @50mm) if the
micro sample holder is not used.

* In addition to the 5° specular reflectance accessory (absolute) for U-4100 (F/N 134-0102), the 5° specular reflectance accessory (rel-
ative) for U-4100 (P/N 134-0100) is available for relative reflectance measurement of standard samples. The Reflectance acces-
sories whose respective incident angles are 12°, 30° and 45° are also available.

To integrating sphere

Appearance of Small 5° specular
reflectance accessory (absolute)
for U-4100 (P/N 134-0103)



U-4100

Specifications
Wavelength range 240 to 2,600nm Measurable Sample Size
Incident angle 5 +1° @25 to 850mm
Measuring method Absolute/relative reflectance In standard system 25 (W) x 25 (H)mm to
150 (W) > 100 (H)mm

Beam size Approx. 2.2 (W) x 2.2 (H)mm . -

: When using micro sample o7 toa17mm
Sample mounting section e20mm holder (refer to Fig. 1) 5% 5mm to 12 x 12mm
Sample size Refer to the table at right.

The following optional holders are available for measurement of
even smaller samples.

Measuring section: @2mm
Sample size: 83mm to 818mm
(12mm sq. or less)

Measuring section: @4mm
Sample size: e5mm to @18mm
(12mm sq. or less) Fig. 1 Micro Sample Holder (standard-equipped)

Micro sample holder 2
(P/N 132-7401)

Micro sample holder 4
(P/N 132-7403)

Applicable System

Solid Sample Large Sample Ultraviolet Region Liguid Sample
Measurement System Measurement System Measurement System Measurement System
O O @) %

Example of System Configuration Example of Measurement

Measurement of reflectance

1
U0 Shaotopcomot (sample: optical material BK7, measured with micro sample holder)

Small 5° specular reflectance
134-0103 accessory (absolute) for U-4100

(P/N 134-0103) fgf
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Transmittance measurement system
for micro samples

Transmittance measurements are taken to evaluate optical components such as micro
lenses and micro filters.

For micro lenses such as endoscopic lenses and micro glasses and filters, etc., that are
@25mm or smaller, it can be difficult to focus the sample beam (light irradiated onto the
sample) to a size smaller than the sample for irradiation at the center of the sample.
Below, we introduce a system using the "Accessory unit for transmittance

measurement of micro samples P/N:1J0-0204".

This accessory unit allows for easy setting and the measurement of even micro samples by
using a condenser lens, reference light aperture, and a micro sample holder.
Transmittance measurement can be performed by using a micro sample holder (23 mask)
on micro samples (@5 to 20 and 0.2 to 3 mm thickness).

* The other micro sample holder is also optional line upped that fits even smaller micro samples (23 to 20, 0.2 to 3 mm thickness).

Reference light diaphragm

Micro sampler holder -

Condense lens —

Sample beam

Appearance of accessory unit for transmission measurement
of micro samples



U-4100

Specifications of Accessory Unit

Mask type Measurable sample size

23 mm mask
(Standard accessory)

f’c"pr{i'g:gl‘ﬁ,“m \Jo-1860 | 931020, 3 mm or less thickness

@5 to 20, 3 mm or less thickness

* The light-source mask should be replaced with the attached o4 mm light-source mask.

Micro sample holder (standard -equipped)

Item Specification
Baseline flatness (100% line)
240to 850 nm +1.0%T or below (slit 6 nm, 300 nm/min)
850 to 2,000 nm +1.5%T or below (slit : Auto change, Pbs Gain: 2, 750 nm/min)
Noise level ( 100%T, peak to peak) The specification of @1 mm mask is shown in parentheses.
500 nm +1.0%T or below [ +1.5%T or below] (slit 6 nm, measurement time 60 sec)
1,500 nm +1.0%T or below [ +1.5%T or below] (slit : Auto change, Pbs Gain: 2, 60 sec)
Applicable System
Solid Sample Large Sample Ultraviolet Region Liguid Sample
Measurement System Measurement System Measurement System Measurement System
O O @) X
Example of System Configuration Example of Measurement
U-4100 Spect t Example of transmittance measurement
RRESapGloMER (anti-reflection coating substrate)
Accessory unit for transmission
1J0-0204 measurement of micro samples
(23 mm mask standard accessory) 100 g1 — T ayermeepEay e
3 Micro sample holder :I N O OO 00 0 TP T O O O U L
1uB-1a50 (@1 mm mask) = B0 i eenies o e e e
E {*Hfr et
PP | N 0 I % B
20 1:-14'** i e e et e A b
0 T
500 1500 2000
Wavelength (nm)

Transmitlance spectrum of anti-reflection coating substrate
(Sample: 5 mm =5 mm (1 mm thickness), 83 mm mask |s used,)




Measurement system for liquid samples

A U-4100 solid sample measurement system or a large sample measurement system is
used; thus, when a liquid sample with a narrow bandpass and less noise needs to be mea-
sured, use of an integrating sphere has limitations.

Here, we introduce the "Detector attachment P/N:134-0219".

This accessory unit provides a large wavelength range (185 to 3,300 nm) and a large mea-
surement range by changing the integrating sphere into optical measurement through use
of the detector's normal incidence, which can measure the absorption/transmission of a
wide range of samples.

* For use of cells other than 10 mm rectangular cells, please use a anather cell holder.

10 mm rectangular cell holder

Sample beam

Appearance of detector attachment



U-4100

Specifications of Accessory Unit

Item Specification

Wavelength range 185 to 3,300 nm

Corresponding cell 10 mm square cell (prepared separately)

Stray light

Nal 220 nm <0.00008%

NaNos: 340 nm =0.00005%

Chloroform 1,690 nm =0.025%

Baseline flatness (0Abs line) <Measuring conditions>

185 to 200 nm +0.05Abs or below Slit: 2 nm (UV-VIS), auto change (NIR), sampling interval: auto, Scan

200 to 850 nm +0.001Abs or below speed: 300 nm/min (UV-VIS), 750 nm/min (NIR)

850 to 2,500 nm +0.002Abs or below Measurement is conducted after user baseline correction (at 2 hours or

2,500 to 3,300 nm +0.004Abs or below more after power-on). Absorption wavelength of water, detector switching
wavelength, and light-source switching wavelength are excluded.

Noise level (0Abs,RMS) <Measuring conditions>

500 nm 0.00004Abs or below  Slit: 2 nm (UV-VIS), auto change (NIR), scan time: 60 s, sampling interval:

2,000 nm 0.00003Abs or below  1s (excluding drift).

*Additional installation to the existing U-4100 type is made at additional expense.

Applicable System
Solid Sample Large Sample Ultraviolet Region Liquid Sample
Measurement System Measurement System Measurement System Measurement System
O O O X
Example of System Configuration Example of Measurement
U_4‘|00 spectmphotometar MBEsuerent Of a "quld sample (hemvalent chrome)
134-0219 Detactor attachment
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Example of a quantitative assay of hexavalent chrome using the
diphenylcarbazide / abserption spectroscopy method




Wafer Refl’éctance
[Transmittance Measurement System

The U-4100 Spectrophotometer (large sample measurement system) is available for
non-destructive transmittance/reflectance measurement of various optical and electronic
materials including large-sized glass, silicon wafer and liquid crystal board.

Introduced here is an example of measurement in the system employing

“Top-mount transmittance/reflectance measurement unit (relative) for U-4100

(P/N 134-0107)".

This accessory permits measurement of the relative reflectance to the reference sample
at an incident angle of 5° and measurement of the transmittance at an incident angle of 0°
(the absolute reflectance cannot be measured with this accessory). The accessory also
permits reflectance/transmittance measurement at a desired angle on a sample with the
moving/rotating stage.

* The top-mount transmittance/reflectance measurement unit (absolute) (P/N 134-0108) is available for absolute reflectance mea-
surement,

To integrating sphere

Appearance of Top-mount transmittance
/reflectance measurement unit (relative) for U-4100
Optical system for

relative reflectance measurement at 5°
(arranged in U-4100 large sample compartment)



Specifications

Wavelength range 240 to 2,600nm

Measurable Sample Size

0 =1° (transmission)

Incident angle 5 +1° (reflection)

When using @6-inch

sample holder o6-inch

Transmittance and relative reflectance

Approx. 8.2 (W) x 6.2 (H)mm
(transmission)

Measuring method

Beaisles Approx. 9.5 (W) x 9.1 (H) mm
(reflection)
Sample size Refer to the table at right.

Sample center to position

Measurable range of 15mm from sample edge

When using e8-inch

sample holder 8-inch

* The accessory is standard-equipped with the e6-inch sample
holder, @8-inch sample holder and flat sample holder.

Applicable System

Solid Sample Large Sample Ultraviolet Region Liquid Sample
Measurement System Measurement System Measurement System Measurement System
X o X *

Optical System

Example of System Configuration

Transmittance measurement or reflectance measurement is

selected by putting in/pulling out the mirror M3 and switch-

ing over the mirror M2.

1. Transmittance measurement
The optical path in transmittance measurement is indi-
cated by dashed line in the figure below. The transmit-
tance is measured with the mirror M3 inserted and the
mirror M2 switched to the transmission side.

2. Reflectance measurement
The optical path in reflectance measurement is indicated
by solid line in the figure below. The reflectance is mea-
sured with the mirror M3 pulled out and the mirror M2
switched to the reflection side.

. B i
Mirror Md 7 €. Mirmor M5 Reflectance
(/T‘ —_——_— S - — -p,j}. measurement
[T e
| Transmittance
| measurement
Sample é’é
4\ |

—e _// '%— * To integrating
Mirror M3 &~ S sphere

Mirror M1 Mirror M2

134-0006 U-4100 Spectrophotometer (large)
E Top-mount transmittance/reflectance
R measurement unit (elative) for U-4100

Example of Measurement

Measurement of reflectance
(sample: e6-inch silicon wafer, reference material: evaporized
Aluminum)

e
100

50

400 80O 1200 1600 2000 2400

10
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Optical Thin Film Reflection
Measurement System

Analysis of reflection/transmission characteristics and their angular dependence is indis-
pensable in the field of optical materials such as film and thin film.

Introduced here is an example of reflection spectrum measurement at variable incident
angles with “Variable angle absolute reflectance accessory (10° to 60°) (P/N 134-0116)".
When the incident angle is 12° or higher, the polarization characteristics of a sample
increase. When this accessory is used, therefore, it is necessary to measure the S and P
polarized components by use of a polarizer for accurate measurement.

* The following variable angle reflectance accessories are also available.
Variable angle absolute reflectance accessory (15° to 65°) (P/N 134-0117):
This accessory has a different incident angle range.
Variable angle absolute reflectance accessory (20° to 60%) (P/N 134-0115):
This accessory measures the absolute reflectance and transmittance at a desired angle by rotating the detector (integrating sphere)
and sample stage independently of each other.
Variable angle reflectance accessory (relative) (20° to 60°) (P/N 134-0118):
This accessory measures the relative reflectance to the standard reflecting plate by utilizing the specular reflection of a sample.

Mirror M2

Mirror M4

Lens

Mirror M1 M ——— To integrating sphere

Sample holder
Mirror M3

Appearance of Variable angle absolute
reflectance accessory (10° to 60°)



Specifications

Wavelength range 240 to 2,600nm Sample Size Stand Sample Holder Used
Incident angle 10°, 20°, 30°, 40°, 50°, 60° 8 to 21mm sq., S

: tand (1) Sample holder e8-021
Measuring method Absolute reflectance Smm or less thick

21 to 45mm sq.
] Approx. 10.7 (H) x 6.4 (W)mm o Stand (1) Sample holder 821-045
Beam size (at an incident angle of 10°) 5mm or less thick
3 : 30mm cube to
ample holder @8 mm when using e8-021 90 (W) x 100 (H)mm Stand (2) s

Sample size Refer to the table at right. 5 mm or less thick

@ O

Stand (1) Stand (2) Sample holder 68-021 Sample holder 021-045
( Applicable System
Solid Sample Large Sample Ultraviolet Region Liquid Sample
Measurement System Measurement System Measurement System Measurement System
O O O X

Optical System

Example of System Configuration

This system permits measuring the absolute reflectance of
a sample by displacing the mirror M3 and switching over
the mirror M4. In addition, the incident angle can be
changed in steps of 10” in a range of 10 to 60° by changing
the respective insertion points of mirrors M2 and M3.

Mirror M2 Mirror M3

1D°Q~]: —3
200 o "\

Lens

1=

To integrating
Mirror M4 Sphgrg

Mirror M1

U-4100 Spectrophotometer

Variable angle absolute reflectance

LRl accessory (10° to 60°)

Polarizer holder

132-0325 (Separately prepare a polarizer.)

Example of Measurement

Measurement of reflectance
(sample: optical material BK7, S polarized component measured
by polarizer)

%R
d; Al baseline measurement ‘ ‘ Al refleclance measurament
=

30
E e —
203 —_—
E :
105
o= T 1 T T T nm
400 500 800 700 a00

12



Lens Transmittance Measurement System

Integrating sphere is indispensable for measuring the transmittance and reflection charac-
teristics of solid samples including optical materials such as glass, lens and prism.

For measurement of the lens transmittance, use “Lens transmittance measurement acces-
sory (P/N 134-0201)".

The light beam which has passed through the lens may overflow on the white plate of the
standard integrating sphere. It is therefore advisable to use this accessory in combination
with “@60 full-sphere accessory (P/N 134-0205)".

* The large lens measurement unit (P/N 134-0203) is also available for transmittance measurement of a large lens (850 to @200mm

(300mm or less in length))
* The U-4100 (ultraviolet region measurement system) is standard-equipped with the high-sensitivity integrating sphere accessory (full-

sphere). So the 960 full-sphere accessory need not be used.

Lens holder (25 to 80)

Appearance of Lens transmittance
measurement unit
(arranged in U-4100 sample compartment)

Appearance of
260 full-sphere accessory

13



U-4100

Specifications

[Lens transmittance measurement accessory]

This accessory permits measuring the transmittance of a
lens whose diameter is 25 to 110mm by replacing two kinds
of lens holders. The distance from sample to integrating
sphere can be changed in steps of 25mm.

Incident angle 0°
Measuring methed Transmittance
When using @25 to e80mm

Sample size | (25 to 80)
Lens Holder | When using

(6mm or less in fringe thickness)
240 to @110mm

[@60 mm full integrating sphere accessory]

This accessory is not provided with a photometric window,
which is arranged at the sub-standard white plate position
of the U-4100 standard integrating sphere, and its inner
wall is coated with barium sulfide (BaSQ.). If the light beam
which has passed through a sample is diffused (in lens
transmittance measurement for example), correct photo-
metric values may not be obtained due to a difference in
reflectance between the inner wall (BaS0.,) and sub-stan-
dard white plate (Al,O,) of the standard integrating sphere,
This accessory is useful in such a case.

(40 to 110) (6mm or less in fringe thickness) N e R BB
Diameter of
integrating sphere (inside) comm
Applicable System
Solid Sample Large Sample Ultraviolet Region Liquid Sample
Measurement System Measurement System Measurement System Measurement System
O O ®) X
Principle Example of System Configuration

With the U-4100 standard integrating sphere, the light beam
which has been led into it may be reflected on both the sub-
standard white plate and inner wall of the integrating sphere
in measurement of a sample through which the light beam
changes. In such a case, correct photometric values cannot
be obtained because baseline measurement and sample
measurement are not conducted under the same conditions
due to a difference in reflectance between the sub-standard
white plate and inner wall.

With the @60mm integrating sphere, its inner wall is coated
with BaSO,, which enables correct measurement even when
the light beam is diffused after passing through the lens.

Incident /_\ Incident ﬂ
light beam s light beam
Sample
Sub-standard {lens for example) Sub-standard
white plate white plate
Incident Incident |
light beam £ light beam
-
g U
Sample

(lens for example)

U-4100 Spectrophotometer
Lens transmittance measurement
134-0201 el
@60 full-sphere
e accessory

Example of Measurement

Measurement of concave lens (2 pecs) with @80mm integrating
sphere and standard integrating sphere (same sample)

For a combination of two lenses, its transmittance has been mea-
sured to compare the calculated values and actually measured val-
ues. With the @60mm integrating sphere, the calculated values
approximately coincide with the actually measured ones.

aB0mm
T ¢ Integrating full sphere - Calculated valua
100.0 ~ =

B0.0 | S
~ Siandard integrating sphere
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A Full Array of Other Optional Accessories to
Support the Diversified Measurement Needs

5° specular reflectance accessory 12° specular reflectance accessory

(absolute) (absolute)

45° specular reflectance accessory 30° specular reflectance accessory

(absolute) 134-0106 (absolute) 134-0105
These accessories measure the absolute reflectance of a Common Specifications

sample by the V-N method. They are used for obtaining the X Absolits feflactancs fmeasurameant:
reflection characteristics of metallic film and glass surfaces Sample size 25 % 25mm to 100 % 150mm

according to the incident angle.

Wavelength range 240 to 2,600nm

Be sure to use them in combination with a polarizer.
They are designed to set a sample on the side.

5° specular reflectance accessory

(relative) for U-4100 [ 1340100 |  Small prism measurement unit
Sample size Relative reflectance measurement: This unit measures the transmittance/reflectance of a microprism.
25 x 25mm to 100 x 15mm Incident angle 45°
Wavelength range 240 to 2,600nm Sample size 5 to 6mm cube, 7 to 20mm cube
Wavelength range 240 to 2,600nm




Polarizer holder for U-4100
(polarizer not included)

132-0325

Variable angle transmittance

measurement accessory 134-0200

This accessory permits transmittance at a desired incident angle (0
to 60°) by use of the rotating stage.

Incident angle 0° to 60"
Beam size Approx. 12.3 (H) x 8.5 (W)mm
Wavelength range 240 to 2,600nm

40 % 40mm to 140 x 140mm,
3mm or less thick

Sample size

High-sensitivity integrating sphere accessory

This accessory is sensitive in the ultraviolet region. It is useful for
transmittance/reflectance evaluation of optical parts used in the
ultraviolet region, such as parts for the excimer laser.

190 to 2,600nm
Full sphere (with R955 photomultiplier)

+0.5%T (185 to 850nm)
+2.0%T (190 to 195nm)

Wavelength range
Detector

100%T line flatness

U=-4100

Variable angle absolute reflectance accessory [ 134-0115

This accessory measures the absolute reflectance and transmit-
tance at a desired angle by rotating the detector (integrating
sphere) and sample stage independently of each other.

20° to 60°

Plane board: 30 x 30mm to 40 =« 140mm
Prism: B5mm cube or less

340 to 2,000nm

Incident angle

Sample size

Wavelength range

Variable angle absolute reflectance

accessory (10° to 60°)
i Refer t
Variable angle absolute reflectance  pages 7 and s.

accessory (15° to 65°)

These accessories measure the absolute reflectance of a sample
by the V-N method with the mirror inserted at a specified position.

134-0116: 10° to 60° (in 10° steps)
134-0117: 15° to 65° (in 10° steps)

8 x Bmm to 90 x 100mm
240 to 2,600nm

Incident angle

Sample size
Wavelength range

16
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Examples of Custom-designed System

As exemplified below, the system can be customized according to the measuring object and appli-

cation purpose.

For Measurement of Various Samples

CD-R transmission/integrating sphere reflection system

Very large sample compartment

Full glass plate transmittance measurement (auto/manual) system

Movable glass filter measurement system

Strip fluorescent light measurement system

Optical pickup lens measurement system

Circular fluorescent light measurement system

Special glass filter measurement system

Plastic measurement system

Custom-designed polarizing sample measurement accessory

Lens transmittance measurement system

Micro sample transmission measurement system

Microprism measurement system

Microlens reflection/transmission measurement system

Upon Request for Various Measurements

35° absolute reflectance measurement system

Mobile @60mm integrating sphere system

57° absolute reflectance measurement system

Sample changer

Large sample compartment + 73° relative reflectance measurement system

Automatic X-Y stage

Cryostat system for large sample compartment

Heating stage

20° to 60° reflection/transmission measurement system
(position measurement possible)

Optical fiber system for reflected color measurement

Large sample compartment + 4-opening high sensitivity integrating sphere system

Band gap measurement system

©200mm integrating sphere system

Multi-wavelength measurement program for remote measuring system

Schematic Diagram of Optical Fiber Connecting Sample Compartment in Optical Fiber System

Shown below is the optical fiber connecting sample compartment for the liquid sample measurement system of the U-4100
Spectrophotometer. The sample beam is taken out through the optical fiber and returned to the detector in the sample com-

partment via the external sample compartment.

Fiber guide hole
(9HS reamed hole)

40

k R
Fiber
{to be prepared
separately)

158




Color Analysis/Applied Measurement Program Package

(134-0321)

Color Analysis

To specify the color of light or an object, it is convenient to
pre-assign the illuminant, object and eyes and represent
the results. The standard illuminant for measurement is
prescribed by JIS Z8720, and the color specification in the
XYZ color system by JIS Z8701. The color analysis pro-
gram permits accurate color analysis through diffuse
reflectance measurement of a solid sample surface. The
measurement system conforms to JIS Z8722.

Using photometric values at 780 to 380 nm, this program
figures out tristimulus values (X, Y, Z), lightness indices
(L*, L), chromaticness indices (a*, b*, a, b, u*, v*), and
chromaticity coordinates (X, y).

Moreover, with the tristimulus values (X, Y, 2Z) of standard
sample, the program is capable of working out color differ-
ences (AE*ab, AE*uv, AEab).

1. Color

Analysis Calculation

N Tristimulus values
llluminant A X,YandZ
Chromaticity coordinates

)

L* a* and b* color
values

L*, u* and v* color values
Reflectance correction
whiteness

Main wavelength HVC
yellowness

Visual angle
of 2°

Visual angle|
of 10°

2. Color Difference

Calculation
AE, ab
AE*, uv
AE*, ab

Applied Measurement

This program conforms to the test procedure for the transmittance and reflectance of plate glass which is prescribed by JIS.

M Daylight Transmittance (Reflectance) Measurement Program
This program measures the spectral transmittance and reflectance of
plate glass in the visible region, and automatically caiculates, from the
measured vaiues, the daylight transmittance tv and daylight
reflectance pv with the CIE (International Commission on illumination)
spectral luminous efficiency for photopic vision against the CIE stan-
dard illuminant D65.

780 780
$DA-VA-1(A) IDA-VA-p (A)
380 L 380
V=780 PV=780
DA - VA DA - VA
380 380

DX : Spectral distribution of standard illuminant Des
VA : CIE spectral luminous efficiency for photopic vision

M Solar Transmittance (Reflectance) Measurement Program

This program measures the spectral fransmittance and spectral
reflectance of plate glass, and automatically calculates the solar
transmittance 1e and solar reflectance pe.

2100 2100
te= ¥ Dh-AL-T(V) pe= T EA-AL-p(A)
300 300

T () : Spectral transmittance (measured value)
p (1) : Spectral reflectance (measured value)
EA : Standard spectral distribution of direct sunlight relative value

B Summation Program

The above two programs conform to JIS (R3106), while this program
is their general form. It mutltiplies the photometric value at each
wavelength by factor 7 (1) and sums up the results thus obtained for
normalization.

The program can cope with optional setting of factor o (&), wave-
length range and normalization factor.

A2
To() - T ()
s= M =1_§fy(x)-x(x)
A2 K 3
o (A)
A A2

K= Zo (A)
M

H Factor Input Program

This program is used to input a cotrection value (factor) at every
wavelength interval AL in a wavelength range of A, to A.. The sum-
mation program is executed by use of these input values. The wave-
length interval can be specified individually for a maximum of 5
ranges. Up to 500 data values can be specified.

M Spectrum Correction Program

This program functions to graphically display and record the product
of photometric value at each wavelength multiplied by correction fac-
tor Ro (A). The correction factor can be optionally set by the user.
The program is useful for measuring an absolute reflectance spec-
trum, etc.

RA) =rd)-Ro(n)

R (%) : Corrected data

r(A) : Measured data (%)
Ro (&): Correction factor data

M Correction Factor Input Program
This program is used to input correction factor data. Up to 500 data
values can be specified.

M Film Thickness Measurement Program

This program has the following functions:

@ To calculate the thickness of a film sample from the measured
interference spectrum, and present it on the CRT and printer.

® To automatically output onto the printer photometric values at the
wavelengths corresponding to peaks and valleys of the measured
interference spectrum.

® To calculate the difference between a reference film thickness and
actually measured film thickness, and present it on the CRT and
printer.

N-1 x 1 xi1o0®
n? — sin?0 1 -1
Mo e

d=
2

d : Film thickness (um) (calculated value)

N :Number of interference peaks (automatically counted value)
n : Refractive index (manually input value)

0 :Incident angle (manually input value)

A1 : Wavelength of first peak on spectrum (nm)

A2 Wavelength of last peak on spectrum (nm)
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B Specifications B Functions
Solid sample/large sample I Wavelength = .
Jultravioletregion measurement system | _ 1auid sample measurement system /Tirme Scan and Data Processing | Quantitativa Calculation
Prism-grating or grating-grating type monochro= | Prismegrating double monochromatar Spectrophoto- ® Wavelength shift (Go To A)
mator, Pre-monochromator: Littrow type mono- | Pre-monochromator: Littrow type monochro- mpeler cgmml @ 100%T adjustment (auto zero)
Mofidchtoimator chmmatu( employing adl‘ﬂractiqn grating or mator emplaying a prism, ® Automatic wavelength calibration
pris, Main manochromator: Diffraction grating | Main monochromator: Diffraction grating @ WMeasuring conditions @ Gondition loading @ Gondiion saving (desired
(switchover between 2 gratings), Gzerny-Turner E5W"Ch°\"5f between 2 gratings), number of filss, file rewriting/deletion possible) @ Automatic start function
type manochromator zerny-Turner type monochromatar it {measuring conditions automatically sat upan turning on power)
ey e s corors g
. st it ted
Detector coated with BaS0, or Spectralon Incident angle r&%gg‘g):gg@wﬁ\?s) N ﬁ:;‘)m.( sﬁanudz';ﬂ garg‘; Zaﬁﬁﬂ??;ug
;::Irdrgfelri?ta:g esir_w‘}glu: 107 at both standard side standards, average of 20 data values)
- ® Spectrum/spectral change with time
I:gL??g;g“;ﬂ:;@;"“nmﬂ“‘ adaptable Rsuaeﬂllra spgclrum measurement | @ Remeasurement of calibration
: @ S/ selectable by use curve
S?lml:'\f]t : G%ngga?lmant s:‘a;g: gSUd[W] =470 (D) E‘:’l‘g’imm slze: 120 (W) > 300 (D) Execution of (setting of sarnpﬁguulntgmn '
compartmen Eau (I:\S’j l"l?u(sn)"fsfu% {H)mm (large) Beam spacing: 100mm measurement | @ Basaline measuremant (3 channals)
Beam spacing: Smmm (1 channel for system baseline, 2 channels for user bassling)
Wavelength ® Sample name ® Gomment input @ Ruled line recording ON/OFF
indication In 0.01nm steps ® Measuring condition recording ON/OFF
St width Ultraviolet-visible region: Automatic contral and selaction in 0.01nm steps in a range of 0.07 Recarding @ Recording/display of spectrum :E?.'%E?ﬂﬁ.% Sl recording/display
bl to 8.0nm, Near infrared region: Automatic control and selection in 0.1nm steps in a range of /display /spectral change with time "
e 0.18 to 20.0nm ® Spectrum loading o rahyg
Wavelength Ultraviolet-visible region: £0.2nm, Near infrared region: +1.0nm ® Spectrum saving ® Data ﬁ’z{ Jll;r?mm
accuracy Aulun?atlc v{ayerannlp calibration function incorporated ® Rescaing (numarical valus Mpu,
Wavelangth Ultraviolet-visible region: £0.1nm cursor input)
reproducibility Near infrared region: :U‘Snrn_ ® Specirum lrace
ulamatic control and selection from among 0.2 (0.75), 3 (7.5), 4), \ ; moothing
Wavelength Alitomatic control and selection ! 03 (0.75), 3(7.5), 15 (37.5), 30 (75), 60 (150). ® Smooth
Moatl egd 120 (300), 300 (750), 600 (1,500), 1200 (3,000) and 2400 (B,000)nm/min * Wavelengih scan @ Data printaut
P speed in near infrared region is given in parentheses. Go To A: 3600 (9000)nm/min ® Graph axis conversion
Ultraviolet region: Deuterium mp (quickly mountable type) Aaxis: nm, kem-1, eV, THz ® Calibration curve trace
Uahtsource | yicibje-ngar infrared region: 50W halogen lamp (Ifetime 1,000hr) oate ‘Ef(g;'sé ﬁgg‘\m- WRES. | @D ST
Switchover of Autoratic switchover linked with wavelength ® Spectral =
h ; pectral calculation (arithmetic | @ Statistic calculation
light saurce Wavelength for switchover optionally settable in a range of 326 to STOpm caleulation/coefficient calculation) | @ Declsion coeflicient calculation
0.00008% (at 220nm, using 10g/L Nal and 10mm cell) @ Differentiation (1st to 4th order)
Stray light - 0.00005% (at 340nm, using 50g/L NaNC, and 10mm cell) @ Area calculation
0.025% (at 1690nm, using chioralarm and 10mm cell ® Data reset
Double beam direct ratio photometry (negative absorbance or transmittance/reflectance of ® Fate calculation
Photometric 100% or more measurable by Hitachi's unique differential feedback system) (only in time scan mode)
system Ultraviolet-visible region: Negative valtage control system and slit control systam @ Spectrum selection
Near infrared region: Slit control system and fixed slit system @ File conversion (ASCIJCAMP)
Phatometric Absorbance (Abs), tfansminansce (%), reflactance {%R), referance-side energy : E?ml’ 0;“ ﬂmet Tmm;agemenl
mode (L(R))/sample-side energy (L{S)) splay formal ng
Photometric Ausu)rbance: 210 +5.0 Abs csn 0,001 Abs steps) NS e e Dotk conankn L
range Transrittance/reflectance: 0 1o 999.99 (in 0.01% steps) s Graprl:gg;y rioionsol” boe
Photometric accuracy | 0.002 Abs (0 10 0.5 Abs), 0,004 Abs (0.5 to 1.0 Abs), +0.8%T, Checked with NIST SRM 930 ® Graph saving in meta-file
reroduclbiy | #0001 Abs (010.0.5 Abs), 40,002 Abs (0510 1.0 Abs), <0.1%T, Ghecked with NIST SAM 930 Al e
: * Microsoff®, Windows®, Microsoft Excel, Microsoft Word and Windows® XP are registered
Response Optimum value automatically set in linkage with slit width and wavelmth scan speed trademarks, o trate names of Microsoft Corporation of the L.S.A,, while other brand names
Bassline correction | 3 channals (1 channel for system baseling, 2 channels for user baseling) and product names are those of their respective companies.
< 0,004 Abs (187 1o 220nm, slit 2nm)
e e, o] 220,001 Abs (220 to 850nm, slit 2nm)
Baseline flatness | = ** { " ' < 0,002 Abs (850 to 2,500nm,
slit automalically controlled)
slit automatically controlled)
<0008 Abs {2,200 0 2,6000m, <20,004 Abs (2,500 to 3,300nm,
slit automatically controlled) it automatically eontroled)
Within 0.0004 Abs/hr (at 340nm) 2 hours after power on
Baseline stabilty | \yiynin 0,0002 Abshr (at 500nm) 2 hours after povier on
Dala procassing unit | PC 0S: Windows™ XP Profassional
Oparating temperature | 15 to 35°C
Operating humidity | 45 to 80% (non-condensing, within 70% at 30°C or higher)
Power consumption | 100/115/220/240 V AC, 50/60Hz, 500VA
730 (W) x 800 (D) = 880 (H)mm
Dimensions
(standard sample compartment type)
{:ﬂf;c;ruugi?)otwnmr 930 (W) > 800 (D) 980 (H)mm 730 (W) = 700 (D) = 790 (H)mm
(large sample compartment type)
Weight 120kg

NOTICE: For proper operation, follow the instruction manual when using the instrument.

Specifications in this catalog are subject to change with or withoul notice, as Hitachi High-Technologies Corporation continues to develop the latest
technologies and products for our customers,

® Hitachi High-Technologies Corporation
Tokyo, Japan
http://www.hitachi-hitec.com/global/science/

24-14 Nishi-Shimbashi 1-chome, Minato-ku, Tokyo, 105-8717, Japan
Tel: +81-3-3504-7211 Fax; +81-3-3504-7302
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