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Optical Measurement Systems
BSDF Measurement Equipment

Synopsys & Scattering
Measurement

Bidirectional Scattering
Distribution Function
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Reflective Measurements
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Color Measurements
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+3D 2702 E0{2= BIo| A2t S{E Tk Technical Specifications
B Zee| fEst SN BY 54 £
- + Halogen 100W light box
<A O X| EEQt ATEY 1M XY )
& Ol = CRACRE Light Box - Option: 6-position filter wheel
. |:||.T'c_>o| O-Io-| o|)k|-x-|o| ng?__ll%l_l- 7E=lp_|- E% (including R/G/B filters)
— = — — . « Scattering configuration:
==
< BHO| HEY|, 2, 2, HIQIYe| ZF mtef gg%tplsézsu?ggge Manually adjustable from @1
— _ - = to @13
- BHO| THE0| US| o2 AZ O M2t £ on o e T
_ _ o _ _ B Apert + Scattering configuration:
(EE 2P OIS Qe YES AMER S mpop LA PP Manually adjustable from
*0.15° to #2.
cKHEXF S|EEHT MAHIL HIAK| K2 EAM miot
|-c> |'°"— [= Ej:”o [ I- '” HE = O |-—| Standard version:
- E7I ©2|0| A2t EM ot + 0°-180° motorized
TJ'I- T | | [y Ne] |-—| (REFLECTION &
Goniometer TRANSMISSION)
« Angular resolution: selectable
(0.01°/0.1°/1°/10°)

Integrated-flux

« Positioning precision: 0.01°

« Visible channel: 400 - 1000
nm, dynamic 109

Detector

« Infra red channel: 900 -1700
nm, dynamic 106 (option)

Spectrograph
(option)

+ Useful range: 420 - 900 nm
« Spectral resolution: selectable
(0.6 nm/1 nm/5 nm/10 nm)

Optical system

3BDAMEY

+ Scattering configuration:
3 manually interchangeable
optical blocs (2 to be chosen)
Optical bloc12 3
Angular acceptance *2°
+1.1°+ 0.04° Observed area
size @14mm @8mm @6mm

LightTools OflA A|Z2{|0]4 $ Zt

+ 0: - 90° to 90° motorized

* @: - 90° to 90° motorized

+ Angular resolution: selectable
(0.01°/0.1°/1°/10°)

« Positioning precision: 0.01°

Goniometer
_ Polarizer/

* HIE 20 AF Al THZ O O A HEAL S At Analyzer Set

(option)
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+ Rapid insertion
+ 0°- 90° manual rotation

« “Integrated flux” mode: 45 s
« “Spectrograph” mode: 45 s

Software

« Text file (ASTM)
+ BSDF format (imported in
commercial software)
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Synopsys TIS Pro Technical Specifications

Source Halogen 150W - 3200°K

Detector 340 nm-850 nm spectrophotometer
Integrating Sphere 8-inch diameter sphere

Angle of Incidence Custom 0.1° pitch from 0°to 70°inR and T
Calibration Time (for 1 AQI) 1 second

Measurement Time (for 1 AQI) 1 second

Results:

+ Dynamic 12-bit detector (adjustable exposure time)
» Minimum TIS Detection 0.01% in reflectance

+ Accuracy +/-0.1% on white reference standard

+ Gage Repeatability & Reproducibility <1%

Data Exchange Text tabular data/LightTools format
Dimensions, Weight 40*70*50 cm (H*L*D), 15 kg

Measurement Package
3D BRDF or BTDF measurement for 10°/30°/50°/70° and
TIS measurements
3D BRDF or BTDF measurement for 10°/30°/50°/70° with near
specular and TIS measurements
For light guide diffuser 2D TIR BRDF or BTDF measurements for 10°/30°/50°/70° and
with TIR effect TIS measurements
For diffusers used from
single side
For diffusers used from
both sides 2D BRDF and BTDF for 10°/30°/50°/70° and TIS measurements
(front and back)
For diffusers used from
single side
For diffusers used from
both sides 3D BRDF and 3D BTDF for 10°/30°/50°/70° and TIS measurements
(front and back)

For reflecting diffusers

For mirrors

2D BRDF and BTDF for 10°/30°/50°/70° and TIS measurements

3D BRDF and BTDF for 10°/30°/50°/70° and TIS measurements

Reference

ADC, Alanod, Alcan, Almeco, Automotive-Lighting, AUO, Arcelor, Bourget, Bayer, Bosch, Boardcom, Ball
Aerospace, BARCO, CREE, Chanel, Dupont, Entire, ESA, Essilor, Helbling, Hewlett Packard, Nikon, Osram, Philips,
Thales, VARROC, Sordern, Loepfe, STMicroelectronics, Procter & Gamble, PSA, University of Darmstadt,
University of Madrid, Volkswagen and more...
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Measurement of I;:%?t Scattering ARS/BRDF/BTDF ARS/BRDF/BTDF ARS/BRDF/BTDF ARS/BRDF/BTDF
=Oo =
Wavelength Light Source 465 - 525 - 630 nm - 465nm, 525nm and Halogen white lamp + Discrete values from
arelo| mpxt 850 nm and 940 nm 630nm passband filter 280nm to 10.6pm
VIS
Wavelength Detector Sensitivity NA NA IR 900-1700nm NA
Mol mpat 224 ofod optional Spectrometer
[400-800]nm
Tunables: for BRDF :
Angles of Incidence Fixed for BRDF Tunables: For BRDF Tunables : For BRDF and from 5° to +90°
Z27 QA ZtE BTDF : 0°, 20°, 40°, 60° | BTDF : from 0°to +60° | BTDF : from 0° to +90° For BTDF :
From 0° to +90°
Angular Range 3D spherical 3D spherical 2D and 3D spherical )
=27 2t Hel measurement measurement measurement 2D spherical measurement
Spot Size (Diameter) ) 2mm to 14mm depending
=5 37| > 1mm > 1mm 1Tmm to 13mm continous on wavelengths
Observed Area Size @ 6mm /@ 8mm /
BHZ ojot 3] @ 1mm @ 1mm @ 14mm NA
Beam Divergence R o + 0.01° for visible
2 st 24 NA NA +226°to+0.15 + 0.1 for IR
Incident Beam Positioning Precision N o
oIAt TS 9|%| HEHE NA NA 0.001 +0.001
Detector Acceptance Angle o o o o /90 °
MIA| 234 ojod +05 +0.5 +0.04°/11°/2 +0.001
Detector Positioning Precision o
MM 9I5| Haie NA NA 0.001 NA
Measurement Resolution R o o/ 10/19/1° o
=X SAIE 1 1 0.01°/0.1°/1°/10 0.001
Global Axes Aligment R R o .
ol = X 1 1 <05 0.002
A%;[;Cy <5% <2% <1% <1%
Reptzaéig"'ty <2% <2% <1% <1%
Minimum BRDF
/4 BRDF 10e-2 10e-3 <10e-4 < 10e-7 (10e-5 for IR)
Dynamic Range 1065 10e6 for BTDF 10€9 for visible and 10e13 for visible and
SO 10e5 for BRDF 10e6 for IR 10e9 for IR
Minimum Signature +1° for BTDF +0.5° for BTDF +015° + 0.01° for visible and
Z| A 27 T at 0° at 525nm at 0°at 525nm - +£0.1°for IR
tizzn: g 42k 80kg NA
b
D'mgnjl'ons 10x10x 30 cm 45x60 x 74 cm 86 x 98 x 122 cm NA
* Very high dynamic range
«Plug & Pla * High precision * High dynamic range ° Measurement at 0.02°
Advantages . Easg to us}; & Fast * High stability * High precision for the specular samples
Eﬂﬂg . Porilable & Compact * Easy to use instrument | * High repeatability * High precision
es « Attractive cost P * Laboratory version of | * Customizable * High repeatability
Mini-Diff V2 wavelength range * Customizable
wavelength range

Data Exchange
E([o]= excly

Text file (ASTM format) / BSDF format (imported in commercial software)
Fit to Gaussian/Lambertian format / Slice files (IES type) / Mesh file / Fit to Abg
Export to format : LightTools, LucidShape, Zemax, TracePro, OptisWorks, Relux and more
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