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Retardation, Birefringence and Internal stress measurement
WPA/PA Series

MR et I+ =vISTAR



ZRBOMIEZE, @RIT, NEELO
2URTET — 4% T W/ A L E AT

High-speed measurement of the 2-D distribution in transparent objects and films, quantifying their

Retardation, Birefringence and Internal stress.
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Features of PA/WPA system

| %ﬁﬁ{/ﬁ/ %)ﬁ@ﬂﬁ Easy operation / high-speed measurement
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Unique polarization imaging sensor realizes easy and high-speed operation to measure the distribution of the retardation..
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Conventional method (Cross-Nicol observation)
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U TINERT—UITEL BIERILED Y 107 ?zJ*'C;ﬂ'Ji‘F*%fJ\ﬁT Estimation is difficult because the image changes as the filter rotates.
Setting of a sample Click of measurement button Output data in about 10 seconds

| ﬁ%fﬁ?“‘?&%%iﬁﬂ@ﬁ%ﬁ% Various analyzing functions of 2D data
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The powerful analyzing function of the 2D data supports an instinctive understanding of the character of the measuring samples.
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An example of measured data Graph of the retardation along arbitrary line Histogram within arbitrary area

1 KRERALFEZED R EHEBE (WPASY—X) Measurement capability of large Retardation (WPA)
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By the calculation of 3 data sets with different wavelengths, WPA system can measure large retardation of a few thousand nm.
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Data with 3 wavelength Mixed data of large retardation Example data of a quartz plate with large retardation.
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Structure and Measurement principle of the polarization imaging sensor
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Our original integrated polarization filter is set in front of a CCD. BoNDIEHRE . BREFIC EICRBIHIENTEET,

By calculation of signals of 4 neighboring CCD cells, the data which was
CCD obtained with rotating filter traditionally is available instantly.
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Polarization Imaging sensor Integrated polarization filter



WPA-200 (-L)
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For allover measurement of large size and large retardation samples
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Large i .csv format export | | fast/slow axis FFoar)
meesurement range Ecnihuction | edeEtEse selectable Zoom lens (Option

- 321000 nm& K E7eAAR 254 HITE AT REZ 0 AEt,
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Standard system can measure high retardation of a few thousand nm.

Suitable for measurement of the retardation distribution of optical films and molded transparent objects.

A AE R Bh Transparent plastic molded objects
@:ES4R Light guide plate

2T 4IL L Optical film

OL X Lens ORIHEED ()L L Phase difference film
BEOHASER WPA-2008045 7 —% WPA-200804§7 —% WPA-2001= & %34 — M ST 51
Standard camera image Retardation distribution data Retardation distribution data

Evaluation of the retardation uniformity

WPA-100-S
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Suitable for the evaluation of small lenses as for smartphones

KEUELL Y IS5k csvy—4iA | | Ea/BiER || BESEEHE
Large Graph Functions ] | .csv format export fast/slow axis Automatic OK/NG
measurement range selectable decision

<MELV A (§ 10mmAREE LT )OSR TR AL L 72/ N,
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Upgraded system is suitable for the evaluation of small lenses less than $10 mm.
Auto selection function of a circle area and OK/NG decision function equipped.

BB L2 X Molded plastic lens
ORT—hI+2RALYRX Lenses for smart-phone

OL X1y H#L>X) Lens unit (Assembled lens)

BEOHASEE WPA-100-SER 1§ 7 —%4 B Eh E A WPA-100-SER{E 7 —%4
Standard camera image Retardation distribution data OK/NG decision function

Retardation distribution data

WPA-micro
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For high retardation measurement in microscopic view area

TEMER A /SR EBXS1

EafMER: =2 Bivioo
AREGRELY D) J 571k osvy—4aitin | | EE/ EwER RETERAE Microscope: Nikon LV100
Large Graph Functions | | .csv format export | | fast/slow axis Reflection
measurement range selectable evaluation J
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Suitable for the measurement of spherocrystal, metal crystal and the cross-section of strengthened glass.
Polarization microscopy quantitative data is easily obtained. Capable of reflection evaluation.
S5 FEEE Macromolecular crystal B0 L Optical film
@R Spherocrystal @MABIEDI ()L L Composite phase difference film
BEOHATEG WPA-microBR#% 7 —4 BEBEOHASER WPA-microBUf§ 7 —%
Standard camera image Retardation distribution data




PA-200(-L)
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For overall measurement of low-retardation samples as glasses

JS578kE CSVT—4Hi A A RT X—LLRX

; Retardation axis (FFoav)
Graph Functions | | .csv format export display Zoom Tens (Option)
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Standard system for the measurement of low retardation objects.Suitable for the evaluation of strain in glass.

HSREBEL Glass parts ZEBAY T/ \ Transparent wafer
@HSAADIGHEIN Impressed pressure to glass  @ARI—kIA> /IR Glass panel for a smartphone @SiCHEMRPHE 1nner defect of SiC
BEOHASER PA-200E 5T —% BEOHASER PA-200E015 T —% PA-200E45 T —%

Standard camera image Retardation distribution data Standard camera image Retardation distribution data Retardation distribution data
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PA-110-S
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For the evaluation of small lenses of low retardation

IS5k CSVTF—4Hi 7 WAER Z—LLUZ

Graph Functions | ].csv format export Retarddieslgﬁr;axis Zoom lens

< $10nmFLLE AT DAERNLFR 722/ MEL L XD REATI 4 i#,
Upgraded system is suitable for the evaluation of low-retardationl lenses less.
BEHL2 X Low-retardation lens RY—NIH2 /R IL Glass panel for a smartphone

BEDHASER PA-110-SER{ST —% BEDHASER PA-110-SER{ST —%
: Standard camera image Retardation distribution data Standard camera image Retardation distribution data

PA-micro
BEHEESTIVOEMER M

For low retardation measurement in mlCI’OSCOpIC view area

BEEE . AR B x4l
Microscope: Olympus CX41
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Graph Functions | | -csv format export | | Retardation axis
display
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Entry model for microscopic retardation measurement.

L—Y—INTICkRIHFRAEHDEFE ERMAOREEMAFME )
Evaluation of the stress generated by laser processing Evaluation of the crystal orientation of a mica plate
BEOHASER PA-microB1§T—4 BEOHASER PA-microBXf§T—4

Standard camera image Retardation dlstnbullon data Standard camera image Retardation distribution data

Pl-micro
RILEMBTHONSEROBIEL GEmmizs 27 LIzamELA)

Quantifying camera of the polarization microscopic data (Microscope is not included)

VoL 1. CSVT—4HiA BMARRT 2 i ]
Graph Functions | J.csv format export Retardation axis Reflection
display evaluation
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Usable on any microscope with C-mount port. ( Output value is not warranted. )

BRER Spherocrystal

BEE DR ILTEMEER Standard polarization microscope image ﬁggﬁ’\l'g%uﬁm
REF 0 BHF 90" BT 90" BAF 0" Pl-microB§7—4 peserip

Polarizer: 0°  Analyzer: 90°

Polarizer: 90°  Analyzer: 0° Retardation distribution data
o - o




BIEZEH| Applications

I #BAE Ak 2 & Plastic molding

WMAESMIEREEEDRVERRICKRT DOT, TOLREBEDIEZRICEN T, £, HEOZELLELEERHATEETT

Changes of the molding conditions are reflected in the retardation distribution, so retardation data become a good indication for process control
BEDOHATER MAAEN T —4 BEDOHATER RARED T —4
Standard camera image Retardation distribution data Standard camera image Retardation distribution data
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Rifis 4B
g condition A

g condition B

< (measured with WPA-200) (measured with WPA-200-L)
—_— 7o
1 HS5A## Glass
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It becomes more and more important to measure the internal-stress of strengthened glass or after laser processing.

TOLRIZEDHTRRDEHH DL L—— M=) FELLREEH

Comparison of glass distortion between different processes Internal-stress caused by laser processing

cess B L et -
(measured with PA-200-L) (measured with PA-200)
ILVX Lens 1 J4J)LL Film
T—rEADPENEICRSE. BEAPMETLET, BHIAIVLADNBEESEBRICEET —HMETEES,

BEEAGERBEGHLY, EEMBEDEHICERLEY, RNV DERETHE NG LD BFASHBRANESTY
Establishing low-retardation process is necessary because

1 5 ; Small unevenness of retardation is detectable easily.
large retardation reduce the resolving power of the final lens.

AX—rTAVALYX KETARVALVX
Lens for smartphone Lens for optical-pickup

BEOHASER MMEES T — ERLUTH

Standard camera image Retardation dlstnbutlon data Range expan(;ed

(measured with WPA-100-S)  (measured with WPA-100-S)

(measured with WPA-200-L)

1, EBAFa—7 Transparent tube

TEA/ERALECANLATINS., BIERRKICHSAUOERF1—T DEHIHELEHTT .

Retardation distribution data of industrial/medical transparent tube is abtained.

BIEBRAF1—T BIEBERAF 11— T (%)
Plastic tube Plastic tube (after straining)
BEOHASER MAAEN T —

BEOHASER BIEER T —4
Standard camera image Retardation dlstrlbutlon data Standard camera image Retardation distribution data

— .

(measured with WPA-200) (measured with WPA-200)
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DA Inorganic material | H#44% Organic macromolecule
BMERT CIERER S A HEICT —2ETEEY . EBGE N 4
DRBAY L T L0 = 515l R BT (WPA-micro, Pl-micro), %E‘gﬁ!f%gkﬁi—ﬂ%%iﬁk AF OREREFFHE(C. (EHEZ2H 0
%S}{étéltjitégnrﬁggu%m:n?r%sgﬂsg{éﬁgtgngxm%pgdaﬁgsgll)f micro. Retardation distribution data is useful for the evaluation of the molecular

orientation of orgamc mac%molecule Ilke S| herocr stals. 4
BEDOHATE T—
AREA Amphlb0|e Standard camera image Retardatlon dlstnbutlon data
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Objective lens x5
(measured with WPA-micro)

(measured with WPA-micro)




<Em—E

Product Lineup

WPA-200

WPA-200-L

WPA-100-S

WPA-micro

o H— TARLYDRRERAA—D oY —
Sensor Wide-range-Type Polarization Imaging Sensor
EIRH ¥ FEER
Imaging Resolution Approx 0.11 M pixels
IR
AT B 523, 543, 575nm
Measurement Wavelength
R =]
A 0~ >3000nm
Retardation Range
203
BYELERE . o< 1nm
Measurement Repeatability
= >
RERFY (X . 24 X 32 mm~ 100 X 133mm 33 X44mm ~ 240 X 320mm 4.0X5.4mm ~11.6 X 15.8mm 80X 110pm™~ 2 X 2.6mm
Measurement Area Size
AKTE / size 270 X 340 X 560mm 430 X 490 X 910mm 200 X 275 X 310mm 250 X 487 X 690mm
AIKEE / Weight 13kg 23kg 9kg 11kg
Y I LT/ Software WPA-View | WPA-View (for 100-S) | WPA-View (for micro)
HENE BEAREKARERAPC. VI T BURGAE
Contents of product Main system, PC, Software, Manual
5 S S S,
**'El’/z('_‘"?"mﬁ% L2 FUJINON HF 16HA-1B FUJINON HF 12HA-1B Computar MLM-3XMP X2, X5, X10, X 20, X50
Standard Objective Lens
PA-200 PA200-L PA-110-S PA-micro Pl-micro

o —
Sensor

BERH

Imaging Resolution
BIER K

Measurement Wavelength
B 2 & B

Retardation Range
#BRYRLBIHRM%E
Measurement Repeatability
AERFHAX
Measurement Area Size
AIKTE / size

KRIKEE / Weight

Y IR T/ Software
HENE

Contents of product

BEL Y X(microlT®#IL > X)
Standard Objective Lens

BEBREA AT —

Standard Polarization Imaging Sensor

#1975 EHR
Approx 0.97 M pixels

520nm
0~130nm FRAESH
out of warranty
o< 1nm REES
out of warranty
L) 4 z
25X 32 ~ 105 X 136mm 34 X 44 ~ 232 X 300mm 48.0%37.2mm 100X 130 pm ~ 2 X 2.6mm W13 SBRMEBI= S
5.2X4.8~16.8X13.0mm Depend on the microscope attached
270 X 340 X 560mm 430 X490 X 910mm 160 X 220 X 313mm 240 X 400 X 530mm 33x45.7x58.6mm
12kg 22kg 6kg 10kg 100g
PA-View PA-View (for micro) PA-View+ , Pl-View

BAAIK, PC.VIrIIT . RIKEAE

Main system, PC, Software,

Manual

ER+ARLET ILE
Left columnr+Circular polarization fiim

FUJINON HF16HA-1B

FUJINON HF 12HA-1B

FUJINON HF16HA-1B
Computar MLM-3XMP

X4, X 10, X 20, X40
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INAA Photonic Lattice, Inc.

T989-3204 EIRIAMLETIHHEX RS k6T H6-3 ICR 2F

TEL: 022-342-8781

FAX: 022-342-8782

ICR 6-6-3 Minami-Yoshinari, Aoba—ku, Sendai city, Miyagi,

989-3204 JAPAN

Phone: +81 22 342 8781 Fax: +81 22 342 8782

e—mail: sales@photonic-lattice.com
URL: http://www.photonic-lattice.com
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