M Specification
SR-UL2

Optical system
Dispersing element
Photodetector
Measuring angle
Measuring distance

Measuring
angle
Measuring o
diameter .
(mma) .
0.2

0.1°
Wavelength range
Spectral accuracy
Spectral band width
Wavelength resolution
Measurement mode
Measuring object

Calculation function

Accuracy

1.5%(0.0005~0.005¢cd/m?2)
Luminance  0.49%(0.005~0.1cd/m2)
%1 0.3%(0.1cd/m2 or more)
0.005(0.0005~0.005¢cd/m?)
Chromaticity 0.0015(0.005~0.1cd/m?2)
%2 0.0005(0.1cd/m2 or more)
SR-UL2
0.0005~3,000
0.0015~9,000
0.0375~70,000
0.15~300,000

Repeatability

Range of guaranteed Measuring angle
luminance accuracy 2°
(cd/m2) E
(for standard )
illuminant A) 0.2
%3 O '| °

Measuring distance (mm) (distanc e from metallic tip of objective lens)

Luminance : 2% Chromaticity(x,y) : £0.002 (for standard illuminant A)

SR-ULTR SR-3AR SR-NIR

Objective lens: f= 82 mm F2.5, Eyepiece lens: 5° view field, Diopter adjustment range: £ 5diopter

Diffraction grating
Electronically cooled linear CCD
2 /1° /02" /0.1° Motor drive
350 mm to oo (distance from metallic tip of objective lens)

500 600 800 1000 2000 5000
15.1 18.6 264 32.2 66.4 169

7.55 9.26 12.7 16.1 33.2 84.4
1.51 1.86 2.54 3.22 6.64 16.9

0.76 0.93 1.27 161 3.32 8.44
380nm~780nm B600~1030nm
+0.3nm (on Hg emission line) +0.5nm (on Hg emission line)
5~8nm (half width)

Tnm

Auto/manual (integral time/frequency), external vertical sync signal input

Spectral radiance (W, sr-1, m -2, nm 1)
Radiance (Le; W, sr-1, m -2), luminance (Lv; cd, m 2),

CIE1931 chromaticity coordinates xy, CIE1976 chromaticity coordinates u'v', tristimulu s value XYZ
Correlated color temperature (Tc; K) and deviation (duv), CIE standard observer 2°/10°

with in £7%
(600nm-1030nm for Topcon Standard light)

1.5%(0.001~0.005¢cd/m?)
0.4%(0.005~0.1cd/m?)
0.3%(0.1cd/m2 or more)
0.005(0.001~0.005¢cd/m?)
0.0015(0.005~0.1cd/m?)
0.0005(0.1cd/m2 or more)
SR-UL1R
0.001~3,000
0.003~9,000
0.075~70,000
0.3~300,000

0.3%(0.1cd/m= or more)
2% or less
(600nm-1030nm for Topcon Standard light)

0.0005(0.1cd/m? or more)

SR-NIR
0.5~3,000%4
1 ~9,000%4
20 ~70,000%4
100 ~300,000%4
Spectral radiance 5% or less

SR-3AR
0.1~3.000
0.3~9.000

7.5~70,000
30~300.000

TOPCON

SPECTRORADIOMETER

SR-ULZ2 SR-ULIR.~
SR-3AR. “SR-NIR

Spectroradiometer series

Luminance 1% or less, Spectral radiance 2% or less (400nm to 780nm)

NORMAL SPEED MODE: About 1 to 248seconds. NORMAL SPEED MODE: About 1 to 248seconds.  NORMAL SPEED MODE: Abaut 1 to 31secands
HIGH SPEED MODE: About 1 to 17seconds. HIGH SPEED MODE: About T to 17seconds. HIGH SPEED MODE: About 1 to 17seconds.
(excludes communication time with computer)  (excludes communication time with computer) (excludes communication time with computer)

Polarization error
About T to 31secands.

Measurement time (excludes communication time with computer)

RS-232C Baud rate: 4800/9600/19200/38400 bps, Parity: Odd/even/none, Date length: 7/8 bits, Stop bit: 1/2 bits

USB:USB2.0
Provided AC adapter AC100V-240V, 50/60Hz, DC12V
Approx.36W Approx.34W
Temperature: :5C~30T Temperature: :5C~35T
Humidity: 80%R.H. and below (No condensation)
About 406 mm x 150 mm x 239 mm (L x W x D)
About 5.5 kg (main unit only)

Interface

Approx.36W
Temperature: :5C~35T

Power supply
Power consumption

Operating conditions

External dimensions
Weight
%1 20 from 10 times continuous measurement at measuring angle 2° in normal speed mode
2 Max value - Min value from 10 times continuous measurement at measuring angle 2° in normal speed mode

3 Measurable range in Normal and High speed mode.

4 SR-NIR can not measure quantity of luminance. The value is for reference, when measuring standard illuminant A.
*The measuring distance is the distance from the metallic tip of the objective lens.
*The values in this table are design reference values and may differ somewhat from the actual diameter.
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Contact informaion:

TOPCON TECHNOHOUSE CORPORATION
75-1 Hasunuma-cho, Itabashi-ku, Tokyo 174-8580 JAPAN
1

Phone: 03-3558-2666 Fax: 03-3558-4661
E-mail: techno-info@topcon.co.jp

TOPCON CORPORATION
75-1 Hasunuma-cho, ltabashi-ku, Tokyo 174-8580 JAPAN

Make sure to carefully read the "User's Manual" to ensure
that you use the product properly and safely.

http://www.topcon-techno.co.jp
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Measuring more deep black
with high speed!!
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Topcon SR series are suited for
measuring high-contrast,
high-reproducibility and high-quality
display with high accuracy

- The SR-3A can measure as low as 0.1cd/m? - The SR-ULTR can measure as low as 0.001cd/m? - The SR-UL2 can measure as low as 0.0005¢d/m? - Measuring Near-infrared light emitted from FPD

As the quality of the flat Panel Display (FPD) and the light source have been - Measuring CCFL and Back light unit - Measuring high contrast display - Measuring Mega contrast display - Measuring Hg bright line emitted from CCFL lamp at 1013nm

. . i . - Measuring Light source Lam - Measuring instrument panel - Measuring instrument panel - Measuring bright line of Ne, Ar
increasing, there has been a growing demand for more accurate measuring ELE ° & P © P euiE

instrument.

Additionally, the demand for measurement with high contrast from low and
high luminance has been increasing, and not only luminance and chromaticity
data but also spectral power distribution data with high accuracy have been
increasing.

Spectroradiometer SR-3A,SR-UL1TR, SR-ULZ2 are designed to meet that
demand and achieve high usability and stable measurement.
Spectroradiometer for Near-infrared SR-NIR is suited for measuring very faint
near-infrared light emitted from LCD/PDP and measuring near-infrared light
emitted from LED with spectroradiometry.

SR-3AR

Topcon SR series is equipped with the ability WBlock diagram (SR-3AR / SR-ULTR / SR-UL2 / SR-NIR in common)

of high accuracy and multifunctional Telascap system makos P o ] e e

calculation with spectroradiometry. absolute value of the speotral

A lens

radiance of light sources or / Light guide Diffraction '
i i bjects without coming in < srating Measuring spot
BMReference for Topcon measuring instruments. obj / ming |
contact with them. This optics A Aperture o
You can use measured data by using SR-3AR, S8R-UL1R and SR-UL2 as standard, and you can correct also make it possible to verify irer ' Imaging
other instruments based on the data. lens

)
CCD
Analogue PCB

the object to measure through a DC-DC AD
= B - BT -

'! TN

External sync

B Component Names (SR-3AR / SR-UL1R / SR-UL2 / SR-NIR in common)

Handle

connection via PC

connection via PC or Direct connection

5C-777
SR-ULIR

connection via PC
or Direct connection

connection via PC Objective lens (Focusing ring)

Finder shutter Finder
switching knob

BM-BAS Finder

(Diopter adjustment ring)

AL 1. UP switch : Increment the measurement number
(ROTATION switch : Selects the parameter to input)

2. DOWN switch : Decrease the measurement number
(CHANGE switch : Changes the memory content)

3. START/STOP switch : Starts/Stops measurement
(ENTER switch : Switches the display screen

Vent
*there is no vent
in SR-3AR/SR-NIR

UA-TO00A

LCD Displa ) and saves changes)
play 2. DOWN sww;ch USB Connector 4. ABS/DIF switch: Switches between display of
e s (CHANGE switch) Reset switch absolute value (ABS) and differential (DIF)
. witch

(SHIFT switch: Shifts the digits of input value)
5. LAMP switch: Switches LCD display backlight on/off
RS-232C connector 6. MODE switch: Switches display mode

3. START/STOP Switch
(ENTER switch)

(ROTATION switch)
4. ABS/DIF Switch

IComputing (common with SR-UL2, SR-UL1TR and SR-3AR)

L ) o o ) (SHIFT switch) 6. MODE switch (D-sub 9-pin Male) (FUNCTION switch :entering / returning to function mode)
Not only spectral distribution but also chromaticity, Tristimulus value, luminance and (FUNCTION switch) — — :
} . . . 5. LAMP switch _ *The switches in parentheses are enabled while in function mode

correlated color temperature can be determined by calculation immediately. Power supply External sync signal

Tristimulus value X,Y.Z, at 10 degree observers can be determined also. input connector Power switch input connector

» Luminance /chromaticity mode (Lv, x.y) p Radiance/Luminance mode (Le, Lv) » Correlated color temperature/

e Deviation mode (Tc, duv, Lv) i 1 .
m m BDimension (SR-3AR / SR-ULTR / SR-UL2 / SR-NIR in common)
Cc‘r'e\tated )
status i color temperature 150

Chromaticity ------ Radiance -- son A0 s - -
Chiomaticity ——--- Luminance - buminence - 193 1/4 20 UNG (Depth: 6) 1165 10 10

Luminance » Tristimulus value mode(XYZ2) » Lummance/Chromatlcwty mode Camera tripod screw (JIS B 7103)

(Lv,u" Vv

M49x0.75 . Depth: 5

39

Correction factor

No entry : No correction factor is valid Bl— = 4
[f1] : Spectral correction factor is valid Tristimulus value - Chromaticity - Q ﬂ — ‘_5‘1" ©
[f¥] : XYZ carrection factor is valid ) | © o ! ; of vl of
[ff] - both of spectral and XYZ correction factor Tristimulus value - Chromaticity-- gl Q - - t 8 ¢ &l &
are valid Tristimulus valug ---- Luminance -- £ ol 2 o oo ! S
e o
@ 2 |
' '.‘ {3 ) % |
- 15 Tool taps 168 o
1005 77 o g = (8-M4, Depth: 6) Units :mm




For measuring of Spectral distribution, Luminance, Chromaticity and
Correlated color temperature of the light emitted from display device

and lamp, SR series Spectroradiometer is suited.

Measuring High definition FPD
Optical system in the SR-series matches

Spectroradiometry measurement, and ISO,VESA,

JEITA standard with high repeatability.

High contrast measurement
High S/N, high sensitive sensor, and Dark noise
manipulation technology are adopted.

Contrast ratio, Gamma character-

istics measurement
High accuracy (lineality, repeatability).

-

BFeature (SR-3AR, SR-UL1R and SR-UL2)

@®Ultra-low luminance measurement

SR-3AR
2 0.1 - 3.000cd/m?2
1 0.3 -9,000cd/m?
0.2 7.5 - 70,000cd/m?2
0.1° 30 - 300,000cd/m?

0.001 - 3.000cd/m?
0.0083 - 9,000cd/m?
0.075 - 70,000cd/m?
0.3 - 300.000cd/m?

SR—-ULIR

SR-UL2

0.0005 - 3.000cd/m?
0.0015 - 9,000cd/m?
0.0375 - 70,000cd/m=

0.15 - 300.000cd/m?

*The SR-UL1R and SR-UL2 is suited for the measuring of very low level luminance and very small area
such as Interior panel in automobile, Audio monitor and high-contrast display.

@®High accuracy

The SR-UL2/SR-UL1R/SR-3AR achieves high accuracy
in luminance of £2%, chromaticity of Ax4y+0.002

@®Measuring flicker light
with high accuracy

Synchronous measurement / Integral time delay

(SR-UL2 : 0.0005¢cd/m? or more at measuring angle 2°
for standard illuminant A)

(SR-ULTR:0.001¢cd/m2 or more at measuring angle 2°
for standard illuminant A)

(SR-3AR : 0.1cd/m?2 or more at measuring angle 2°

for standard illuminant A) lighting.

*Normal Speed mode

Examples of the use of Spectroradiometer

For periodic light measurement, SR-UL2 / SR-UL1R
/ SR-3AR automatically detects and measures the
frequency of light once you enter a sync signal.

You can obtain stable measured data for measuring
the display which is insert black signal between

SR-3AR / SR-ULIR / SR-UL2

- Luminance/Chromaticity

- Uniformity

- Build-up characteristic

- Spectral power distribution

LCD Module

-y characteristics
- Viewing angle characteristics
- Temperature characteristics

- Contrast ratio
- Reflectivity
- NTSC ratio

- Luminance/Chromaticity

Backlight Unit - Temperature characteristics

- Uniformity
- Spectral power distribution

- Build-up characteristic

LCD COFL - Luminance/Chromaticity

- Spectral power distribution

- Luminance/Chromaticity Mura

- Build-up characteristic

LED - Luminance/Chromaticity - Build-up characteristic - Spectral power distribution
Him - Luminance/Chromaticity - Spectral reflectivity - Spectral transmission ratio
- Spectral power distribution
Diffusing plate o Luminance/Chromat\city_ - Spectral reflectivity - Spectral transmission ratio
- Spectral power distribution
- Luminance/Chromaticity - ycharacteristics - Contrast ratio
PDP module - Uniformity - Viewing angle characteristics - Reflectivity
- Build-up characteristic - Temperature characteristics - NTSC ratio
PDP - Spectral power distribution
. - Luminance/Chromaticity - Spectral reflectivity - Spectral transmission ratio
Filter - Spectral power distribution
- Luminance/Chromaticity - ycharacteristics - Contrast ratio
- Uniformity - Viewing angle characteristics - Reflectivity
OLED - Build-up characteristic - Temperature characteristics - NTSC ratio

- Spectral power distribution

Automotive

Instrument panel |- Luminance/Chromaticity

- Luminance/Chromaticity Mura

Meter - Luminance/Chromaticity

- Luminance/Chromaticity Mura

SR-3AR SR-ULIA

o
anny
‘e’ AfTOPCOR  mm==

. SR-UL2

@®High speed mode

New added High speed mode provide high speed
measurement even at low level luminance.
Measuring time : About 1 - 17 sec.
Measurable luminance range in High speed mode
SR-3AR : 0.1 - 3,000cd/m?

Luminance : £5%(0.1 - 0.5cd/m?), £2%(0.5 - cd/m?)

Chromaticity: xy=0.005(0.1 - 0.5cd/m2), xy£0.002(0.5 - cd/m2)
SR-ULTR : 0.01 - 3,000cd/m?

Luminance : £2%(0.01 - 3,000cd/m?)

Chromaticity: xy£0.003(0.01~0.05cd/m?), xy£0.002(0.05~cd/m?)
SR-UL2 : 0.005 - 3,000cd/m?

Luminance : £2%(0.005 - 3,000cd/m2)

Chromaticity: xy£0.003(0.005~0.05¢d/m?), xy£0.002 (0.05~cd/m?)
*measuring angle 2°

®No need of warm-up
@®Spectral observation

SR series conduct spectral radiance measurement and so
that spectral distribution and spectral radiance can be
observed.

@Useful software CS-900

Colorimetry software CS-900 for Windows is standard
accessory.

The CS-900 can control the SR-UL2/ SR-ULTR/ SR-3AR,
and collect measured data and plot the spectral
distribution graphs and chromaticity diagram

©CIE CHROMATICITY DIAGRAM

T

2(2)

©COLOR MATCHING FUNCTIONS

Large Television Car Navigation  Monitor of mobile phone Speed meter in automobile

CCFL Traffic signal Stop lamp

Guide light

Next-generation illumination

Optical characteristic evaluation of Flat Panel Display, Fluorescent material,
Large Television, Mobile phone, Plasma Display Panel, Automaobile
(Component, Interior panel and various type of lamp). Indicator (Large Panel
LED, Traffic light, mobile phone), Parts for display (LCD module, Cold cathode
fluorescence light, LED and Optical filter), Material (Back light, Fluorescent
material, Optical filter, Organic EL and LED.

Color Rendering evaluation

Spectral distribution data obtained by SR-UL1R /
SR-3AR and Colorimetry software CS-900 allow you
to evaluate color rending.

i
|
L]

Color rendering is defines
how well colors are
rendered by different
illumination.

The SR-NIR achieves high accu-
racy measurement of very faint
Near infrared.

4 2\

B Feature (SR-NIR)

@ The SR-NIR can measure spectral distribution in
near infrared range(600-1030nm)with high accu-
racy. Combine with SR series

@®\/ery slight near-infrared light emitted from

LCD and PDP can be measured.

Near-infrared light from Mercury-free Cold
cathode fluorescent lamp and transmittance

of near-infrared absorption filter can be measured.

@Combine with SR series, Spectral distribution
can be measured from visible tonear infrared
range(380-1030nm).

BUsage(sk-NIR)

@®Measuring of near-infrared emitted from FPD such as LCD and PDP
@NMeasuring of energy of blight line of Hg (1013nm) in CCFL
@NMeasuring of energy of blight line of Ne. Ar

@CEvaluation for near-infrared absorption filter

@®Neasuring of near-infrared from various type of light



Standard accessories software supports
control of instrument and data collection

SR-3AR / SR-UL1R / SR-UL2 colorimetry

software CS-900 (standard accessory)

fEEINAINE

Application software CS-900 for Windows supports
Spectroradiometer SR-3AR / SR-ULTR / SR-UL2. You
can control SR-3AR / SR-UL1R / SR-UL2 using by the
CS-900, and collect, save, plot on a graph and
calculate of the measured data and, use them for
many purpose.

On the Colorimetry mode, it can shorten the communi-
cation time between the instrument and PC due to
omitting spectral data transmission.

Color Rendering Index data

Colorimetry data

(OChromaticity graph ==

Hue-Chroma chromaticity graph ~ xy chromaticity graph

i
H.L
— W )

Colorimetry mode

Spectral radiance graph (Color
Rendering Index/Standard light)

*Black or white background color
can be selected

Display: Spectral graph, chromaticity diagram

Color space mode: L. xy, XYZ, u v, u*v* L*a*b* Correlated color
temperature, Deviation, Dominant wavelength

Calculation: Four basic ariyhmetic operations and function
processing of spectral data

Mode selection: spectral radiance mode/colorimetry mode

Selects the measurement mode: Auto mode/Frequency (FREQ Mode)/External

Sync. mode/Integral Time mode (MANU Mode),

Measuring Speed, Measuring Field, Meas. Times,

Single/Interval/Continue

field/illumination light sources, color rendering

property

Data evaluation:

U*v* chrdm_aﬁcity graph uv chrorﬁa_ticity graph E*_b*-ohrdmgt\'c‘\ty graph

B Time-Luminance diagram

ey Displays graph of Time-series data in luminance
i measurement for continuous measurement

(CONTINUUE) or interval measurement (INTERVAL).

OSystem required (recommended)

HOS : Windows 2000/XP WHDD : 60MB or more

BCPU : Pentium IIl 600MHz or more  MPorts : USB2.0(0ne port)

EMemory : 128MB or more RS-232C serial port (One port)

*The RS-232C cable (interlink cable for DOS/V PC) must be purchased separately.

Remote measurement tool for SR-NIR (standard accessory)

i
W FiAD ERD W nu TaY -
mex - Dan W T -

¥ i

Spectral radiance graph

kit e
BmR e h M-

Spectral radiance data

I .m

Remote measuring tooal is the
software for supporting Spectroradi-
ometer SR-NIR.

The PC installed Remote measuring
tool can control the SR-NIR and
collect and save measured data.

OSystem required (recommended)
HOS : Windows 2000/XP
HCPU : Pentium Il B00MHz or more
EMemory : 128MB or more
WHDD : 60MB or more
WPort : USB 2.0 (one port)

: RS-232C serial port (one port)

Time-line graph

*The RS-232C cable (interlink cable for DOS/V
PC) must be purchased separately.

BSystem Diagram (sR-3AR/SR-ULTR/SR-UL2/SR-NIR in common)

1/2-inch CCD board WS-3

camera (%)

ITV adapter IA-2

AC adapter

ZV-18(Standard accessory) i

1 White standard

o@

ND Filter Attachment Lens
(10X, 100X set) AL-B, AL-1T,AL-12

| Fiber probe FP-3

Personal computer (*)

RS-232C Interlink cable (*)
USB cable (Standard accessory)

Fine Adjustment
tripod head S-4

Tripod head
Tripod 5N ‘ (included in Tripod 5N)

Tripod Tripod-SR

Colorimetry program CS-900 for AR-UL1R/SR-3AR
Remote measurement tool for SR-NIR
(Standard accessory)

*: Commercial model

These lenses make focal length shorten and make

measurement area shrink.

BOptional accessories

@Attachment lens 3 sets AL-6/AL-11/AL-12

@®Reference White Board WS-3

measurement area shrink.

(Specifications for Measuring Small Objects)

These lenses make focal length shorten and make

Used for measurement of object color or light
source with directionality.

@Luminance factor : 90% or above

(for measurement parameters of O° incidence and 45°
observation)

@Material: Barium sulfate (BaS04)

@Dimensions: 78 mm ., t=12.5 mm

@Effective white surface: 40 mm (at center)

Measurement AL-6 AL-TT AlL-12
angle Measurement distance | Measurement distance Measurement distance @CCD Adapter IA-2
" " 51.72 to 68.53mm 19.56 to 24.80mm 165 to 197mm —
easau[;eamen o° 200 to 2.88 11810 1.53 3.23 t0 4.00 H Adapter for connecting instrument to the CCD
et )|V 1.00 t0 1.44 0.59 t0 0.76 1.62 t0 2.00 camera.(C mount, 1/2 size)
0.2° 0.20 to 0.29 0.15t0 0.19 0.32 to 0.40
0.1° 0.10t0 0.14 0.06 to 0.08 0.16 to 0.20

*Measurement distance may differ slightly depending on aperture mirror machining accuracy.
*Measurement distance is from metal tip of attachment lens to the object.

@®Fiber probe FP-3P

OND filter (10x/100x set)

@®Measurement distance: 31.0-84.9 mm
@Fiber length: Approx.1m

@Tripod 5N

Neutral density filter for measuring higher
luminance than the measuring range of instrument.

from

Simplifies collimation of measurement object.

@Max height : 1835mm @Min height : 585mm
@Folder length : 810mm @Leg sections : 3
@®\Weight : 4.81Kg including Tripod stand

@®Fine Adjustment Stand S-4

BWSR-3AR/SR-ULTR/SR-UL2 Standard package

Simplifies vertical and lateral collimation.

Light guide used for remote detection of light
measurement object.
@Effective measurement angle: 2°
@Measurement diameter: 3-10 mma@

E,

@Clevation angle : 40° @Depression angle : 80°
@®\Weight : Approx. 1.7Kg

@Rotation : 360°

OSR-3AR/SR-UL TR/SR-UL2(mMain body) e 1pce
OAC AAADLET (ZV-18) rrivrssssimsssssessessssssssssssssssssssssnsssssssos Tpce
OCAITYING CASE wwrrvvrrrrrssssssssissssssssneesssssssssssssssssssseses s Tpce
®CD-ROM (colorimetry software CS-900/CS-900 CF Tool/Instruction manual) " 1pce
OQUICK MMIBNUAN +-eveseereereseeereesesies s Tpce
OUISB CADIE creveverereessimrereessetssess ettt Tpce
@ODJECTIVE NS CAP ++vvvsssessssmsmsssssssssessssssssssssssssssssssnses s Tpce

o ""f
BSR-NIR Standard package
OSR-NIR(MAIN DOAY) e 1pce
= @Tripod Tripod-SR OAC AUADTEN (ZV-18) ceovrrevereermmiinnseeereeessmsenissesssecssesesss e Tpce
Simplifies collimation with smooth movement. OCAMYING CASE wrvvvrrrverrrviiiniisineeeisseiis oot Tpce
@®Max height: 1614mm @Min height : 234mm OCD-ROM(SR-NIR Remote measurement tool/ INSTUCHION MENUAI) «++++xesesererereeereaes 1pce
@Folder lengt : 694mm  @Leg sections : 3 P
@®Weight - 3.0Kg including Tripod stand QUICK MANUA! vt 1pce
®SB cable

®(Objective lens cap--



