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* BACKGROUND | ON [0001] Field of the Invention The present

i nvention “@@M\W\\\“\th hod and apparatus for inspecting \\\m\a\m\\wmﬂme
.plate such qul crystal display panel, a glass base J

[ 0002] Descri pt3¥¥ of Prior Art A display base plate such as a l4@qubd

di spl ay panel undergoes a lighting inspect as to whether or not picture
el enents including liquid crystal elenments are proper or not. As one of

such net hods and apparat us {pRTREGOEIDAPPARN i nspect is known the
techni que described in the patent literature 1. [0003] [Patent Literature

1] FOR INSPECTING DISPLAY BASE PLATE

BACKGROUND OF THE INVENTION
[0001]  Field of the Invention

The present invention relates to a method and apparatus for
inspecting a display base plate such as a liquid crystal display panel, a

glass base plate, etc.

[0002]  ‘Description of Prior Art

A display base plate such as a liquid display panel undergoes a
lighting i'hsi)e'ct as to whether or not picture elements including liquid
crystal elements are proper or not. As one of such methods and apparatus
for automatic lighting inspect is known the technique described in the
patent literature 1.
[0003]

[Patent Literature 1]

Japanese Patent Appln. Public Disclosure No. 10-160628

[0004] In this prior art, a polarizing filter (polar screen) capable of
changing the polarization direction is disposed between a CCD camera and
a display base plate, and when detecting a light having transmitted the
display base plate with the CCD camera by leading the light through the
polarizing filter to detect a light polarization-dependent portion of a
projection or a foreign mater which becomes easily visible by sequentially
changing the polarization direction with the polarizing filter.
[0005] According to this art, however, since the light having
transmitted the display base plate should be always passed through the



Japanese Patent Appln. Public D sclosure No. 10-160628 [0004] In this prior
fart, a polarizing filter (polar screen) capable of changing the

pol ari zation direction is disposed between a CCD canera and a di spl ay base
.plate, and when detecting a |light having transmtted the display base plate
with the CCD canera by leading the |ight through the polarizing filter to
detect a light polarization-dependent portion of a projection or a foreign
mat er whi ch becones easily visible by sequentially changing the

pol ari zat peRrihing dlten) ivid RetésBapptardetbdtoddfebisest tHOABIay\ba@Edilage to this
art, however, since the light having transmtted the di Splay base plate
shoul d beitabMeyhilpagisatkihbr ® ymhatibidgl anglkokdth 2zhagpdlakizeig filted sviracessary
to detect defects of the display base plate itself while changing a

pol ari zi ngbiaiging Wnidpd hafpohatiori by thd t @CDV@maeda ai niNigerefage the
information by the CCD canera. Therefore, the structure of the polarizing
filter it seuttue dftthedrdlamzinechlier g5elf or ¢andlive ateeti aaicn ex pemgpilicated 0006] |
SUMVARY OF THE | NVENTI ON An obj ect of the present invention is to enable to
det ect defmdtexpefsivee di spl ay base plate without using a conplicated

pol arizing filter or drive nmechanism [0007] The nmet hod of inspecting
according to the present invention conprises a step of obtaining genuine

defect infor ion of the_display _base plate by using a first image signal
by a fi rs[qu@ht h&WA&YoQ%aTéﬂsmmpl ate to a light detecting
means and a second i signal by a second |ight haying passed

pol ari zi ng fifn lewgz%geﬁﬁpﬁ?li%%’@n&ﬁ@ﬂé i 94%? grte e@o&f‘segpﬁ Qpﬁ%ﬁ ari zing

angl e by the.di spl ay .base plate. [0008] T aratus.for..i nspecfing
eoor di ngti B Hase 2Rt TiRbEH Pefne drrihetl piabEing GUbEShE e
obt ai ni ng %P‘Ui ne defective information of the display base plate by using:
a chuck tg% 8P ¥Rcei vi ng a display base plate to be inspected a probe unit

e PN R 3 SR D SRR W™
polart 1 b LLEE s u3PaPEKk ARSR Uikl iR RANSANEN of I by e
pol ari zi nﬂlétﬂgdsﬁugiﬂgf 81f8Rt 191\5g%0s|1§f6§17})%‘ Pakar iié%ﬂﬁeé@ﬁigtefﬂla& bhgisgisp! ay

base plate the“first 1 nage signa e first light no ed t hrough the

pol ari zi nPadd plsRE t8WMShE détektidBifediPihd Becdb SR iRY ghaseh 41l At £ sadvhd he
second i mage signal by the second light | ed through the polarizing filter.
2 [0009]ightdaivinig pabsghh pularibineofittar veith by piagiding ianglé lAeffeinarizi ng
filter to a position outside the passage of the first light. On the other
hand, t he96tfond alpcditizograbele byt therdidplay ldisepllats.ng the polarizing filter
to a position_interrupting the passage of the first light. The first and
second i n®&i gndhe apwaratusfominspdcting peceiding o bhedereent myeanttorf i r st
and second lights with |ight detecting nmeans such as a CCD canera.
comprises an image processor for obtaining genuine defective information

of the display base plate by using: a chuck top for receiving a display base
plate to be inspected; a probe unit with a plurality of probes for energizing
the display base plate; light detecting means which detects a light from the
display base plate; a polarizing filter disposed accessibly to a passage of the
light heading from the display base plate to the light detecting means and
having a polarizing angle different by 90° from a polarizing angle by the
display base plate; the first image signal by the first light not led through
the polarizing filter among the lights from the display base plate; and the
second image signal by the second light led through the polarizing filter.



[0010] The first imge signal by the first light not |ed through the

‘pol arizing filter includes a base plate signal (including a genuine defect
signal) showi ng a state of the display base plate itself, and a foreign
.matter signal show ng an existence of a foreign matter such as dust and a
scar which result in irregular polarization of |ight. However, the second
i mage signal by the second light Ied through the polarizing filter includes
the foreign matter signal but does not include the base plate signal

[0011] Fofoadd]s r @asofirsttiightoeibe@bésihedtby aipladhg ahe Poldhigind SREAY base
pl ate can be obtained by using the foreign matter signal in the second

i mage si gtwh posttioeonvsidg thbepdsesgd gn thafirer lighgnadnithetdthef hagt, thege
signal. [0012] According to the present invention, it suffices to displace
t he pol ar sedond Hight ean belobtiined! yy Gtpledngtthe ppteitingfilter td Agogitiai i zi ng
alter to be outside the passage of the first light and the position to

i nt errupt inteerdptinsg thieghassage othtle ifirst dighissiThieefirst datlesdcoadgemagee
defect of the display base plate without using the polarizing filter or a
driving neighats sam hietdbtainedmsispectiealy diyr detecting thedirst andsegemdilightslef ect
information can_ be obtained by a subtraction process by the first inmage

si gnal anwitthHebtdetretingameasnt guelr aseCd epmaya.base plate may be one

including.a liquid crystal element or one including a glass base plate
wi t hout aldQ1Qdid cFhesifist dmagensicaal ki thastisstplight irwé?leéntlyougbl gh%
fUrther | REPGUANE SHRIRANASS foLASPIIAIY 51Tl GROPOLTE, saBSRRae: Reethe

ot | ocat B8RP SR A2 o thi difiiR Das Bl erieeLh asibe foredet BRAGH wher o
v adi ot SR <FgREne A iR 2D oRteh ROt 86 - site

DESCRI PTI Qﬂlcgﬂ:]rgﬂﬁt weg.(&%a g&ar‘ a,lti%na?fgliigig{é arﬁ&b&%%rp@heage o%ﬂﬁ%?é‘ tof

t he apparatus Tor Inspection according present” rnventron. Frg. 21is
¢ SRR O MO S, POl R B0 kb, o e
anot her sefeiB hiatthB9EAA bhi 4584 At R SHY FaRf plate signal.

[0011] For this reason, the genuine defect information of the display

base plate can be obtained by using the foreign matter signal in the second

image signal and removing the foreign matter signal in the first image

signal.

[0012] According to the present invention, it suffices to displace the

polarizing filter selectively between the position for the polarizing filter to

be outside the passage of the first light and the position to interrupt the

first light, so that it is possible to detect a genuine defect of the display

base plate without using the polarizing filter or a driving mechanism with

a complicated structure.

[0013] The genuine defect information can be obtained by a subtraction

process by the first image signal and the second image signal. The display

base plate may be one including a liquid crystal element or one including a

glass base plate without a liquid crystal element as well as a polarization



pol ari zation. [0015] PREFERRED EMBCDI MENTS OF THE | NVENTI ON Referring to
‘Fig. 1, an inspection apparatus 10 uses a |liquid crystal display panel
enclosing a liquid crystal elenent as the display base plate 12. Though the
.di splay base plate 12 has a rectangul ar configuration in plane in the
foll owi ng explanation, it may have another configuration in plane. The

di splay base plate 12 has a plurality of electrodes to be excited for
driving in positions corresponding to at |east two sides of the rectangle.
[0016] Theldtesqppobedito sl glakbasd lawenopri ses: a chuck top 14 for receiving
the display base plate 12 to be inspected an inspecting stage 16 for

di spl aci ng0@hd chuckhd dpsfektire mppaeatus tcahs flixtheexivicludy 4 hdisplagprg@y base
4 plate 12 received a photo detector 20 for detecting the light |ed

t hr ough t heeakhiaspérayfobasedeqhivaty dighlasingntled olarizingi fitat baetweoenrd firsg fil ter
22 di sposed accessibly to an optical path between the display base plate 12
and the phositiaewberothepolaxizing fdterdsmotilseated inttherpammhgs of ke fioktr i zi ng
filter 22 _access an optical path between the display base plate 12 and the
phot o det éighbangoa segondnpgratipn gekeredt ipbeatad. obhlgpnthrychiek tpmmmiayebalef ect

i nformation of the_disBIay base plate. 12 by using an output signal of the
phot o det BEeGdedovithra back hight dph grradiating ankight g@'ﬁh%éliﬁﬁiéﬁibﬁéﬁwlaﬁml?]
The chuck top 14 is an existing one with a plurality of adsorbing grooves
for adsorB?%@V?%t@ﬂWQBuunlstate t he display base plate 12 received and
houses a back light irradiating frombelow a white light to the display
base panel 12 received. [0018] The inspecting stage 16 is forned on the

st ages of i top 14 three- dinmensionally in
t he di recm@@@gﬁﬁrfg&aﬁﬁﬁ%g gw& rotating about the axis 8
extending in t ekti.c LI ectioF i i ] 0 unit 18
di sposes a pl uﬁrqg] ;it 3{/51 &t aéargggén %ngﬁgé@pﬁ%\%&rﬁgﬁ%&gl %f?g%?tﬁpggﬁa%%?grct s 30
to be preﬁm ; i I of the display base plate 12
on t he base plcglt%gp'%gaidég %%Qgeﬁ)g%tegﬁgﬁ%%@g%%eni ng 34 corresponding to the

confi guration pip @ﬁ@ﬂ%oﬂémfaﬁ% ﬂ%@%ﬁlxné?ﬁ%ﬁtiﬁlgaé §tate o'g Poia!}?za‘%ﬁm. ral area.

[ 0020] The contact 30, in the ilTustration, i's a needle-type probe but may

be of other tymes sugh asotheddescheBRAR PdRpraRUMMUNPASn@ANY Olthed Sof Each
probe block 32 I's attached to the upper face of the base plate 36 such that

the front pekgifdieadl e point) of the contact 30 penetrate the opening 34 of
the base plate 36 to project below the base plate 36. [0021] The photo
detector 20 i Fign 4eXs sétilbganetier aschestatis dagtdinSillustrating a state of

polarization.

[0015] PREFERRED EMBODIMENTS OF THE INVENTION

Referring to Fig. 1, an inspection apparatus 10 uses a liquid crystal
display panel enclosing a liquid crystal element as the display base plate 12.
Though the display base plate 12 has a rectangular configuration in plane
in the following explanation, it may have another configuration in plane.
The display base plate 12 has a plurality of electrodes to be excited for
driving in positions corresponding to at least two sides of the rectangle.
[0016] The inspection apparatus 10 comprises: a chuck top 14 for
receiving the display base plate 12 to be inspected; an inspecting stage 16

for displacing the chuck top 14; a probe unit 18 for exciting the display base



canera and a |ine sensor, detects the light which transmtted the display
‘base plate 12, generates an electric signal showi ng an i mage of the display
base plate 12 and outputs to the imge processor 26. [0022] The pol ari zing
filter 22 has a polarizing angle different by 90 fromthe polarizing angle
of the light passing the display base plate 12 (which prevents passing of
the light vibrating in the sane direction as the polarizing angle of the
light by the display base plate 12) and passes the light vibrating in the
di r ect i onphitbflr meeived; a@Hotoretdrtor RO fai detgctingadieilightdedttheouglgtiie | ed

t hrough the display base plate 12. [0023] The polarizing filter 22 is noved
by the drdisplaydbaseifdate2d2sw enteleetryc bignaben poberifingsfiltpp 22t dmpowéd ch t he
polarizing filter 22 does not interrupt the first light heading fromthe

di spl ay baecespibdy ¢ol2n tapticdad psitbt betvedemctloe dieplapdbadeeplade olfdi amdsilié on

whi ch the ﬁol arizing filter 22 interrupts the first light. [0024] Wen

i nspect i nghotchdetgictar 29 Dhdsiwepingckanizm 24 whicherabas the poblarixingofpltar, and
each el ectrode is pressed by the contact 30 while the back light unit is
mai nt ai ned2 Asepss Roptical paghbetwepntthe diselry hasetplate d2mnd the phetai spl ay
base plate 12. In this state, the polarizing filter 22 is displaced by the
drive rrecﬁ%ﬁﬁcg?ﬁ ’s%Pe%P%%IQr%éﬁ&é'eﬁf;t i‘é‘" fobtaniggqt %egeé%ﬁﬁdgfyéﬁ tions.
[ 0025] The J nage. processqr 26 generates e first and second immage signals
b the baSHorBRTioReo S oty ARG e d 2 o uBH i PRCTE U5 Lo, The

pol arizing,fjlter 22 j ved, to.the first, positipn and.the output signal
bF ¢ he- pnibataiiieetcs 10 aMhaniTeing oaso b hERERE B ADIBES ¢ 1 on.  and
obtains t nui def ect, i rmati on of the displ base plate, 12 by

st ng ot Y Ge dhsrahE opolli< Bneisiies bAf 2t e RRREeP a8 b Mg L 1o
the first I ST, i I i . e plate
12 to thegp ote% fgg?g%@g’r&%énedn%%é%d#l%gatp{@?%aggt%%?g%é %at\% f%(%%%&%eggsi ng

t he pol ar g} i : [ L

detector 500 pavses e hadeypl peglibline o MIGH e PHBNEI i OR BOBMY (he
pol ari zi NnPadd hhREl B2reivbd. he i mage processor 26 generates the first inage
signal corresponding to a first signal. [0027] Wen the polarizing filter
22 is nmovEaD18) t h@heeinepectpos stdenl6 idpriiddsén khgktadeaadixgy, iz amit be

di spl ay base plate 12 to the photo detector 20 enters the polarizing filter
22, so théér niwisgthadhhiclgbdp hdvhnge-phigsedididlypnl thid diroctidnd KeY addl enters
the photo detector 20. Therefore, the output signal of the photo detector
20 becone¥, andeforrnahgsilgnlyl rdtptingeabecbtlie laxkiht] ertdnther imdbe yerticaksor 26
generates the second inmage signal corresponding to the second signal.
[0028] Théirectisn (Z darpstiongnal by the first |ight not |ed through the
polarizing filter 22 includes a base plate si gcnal (i ncludi_ng a_genui ne

def ect si &%9)1 shdwierigrokesanit d 8oflisppeesdr ppnralitgpfonebathdodss 32 bavingaind a

foreign matter signal show ng existence of a foreign matter such_ as dust, a
scar, et ca,Ptlpé%laﬁYt? Iitﬁct§c°é? ‘Eféf;? meﬁeﬁin@ﬁewll‘aerly&érfﬁl@celpmoéc?s Pf Bt |

[ 0029] However, .the secand i si gnal the second light |ed through the
bol ar1 71 nETPLRY BROSPIZIE 1 8 THadaRh Plate 6 barihe roPmataGoppRed
direction different Q0 framthe vi.bratin hrectipn of the first |ight
but *pr evertEepetithe W AR oA RgR R teng bt Eoalebees Bt T ¢ hat
of the fif}?écéﬂtggfaresao that it includes the foreign nmatter signal due to
the scattering or rTrrégular reflection of the |light but does not include

Concr ot ol PORE onan! ehfiibt B0y dn” B SRR RGRA" 4 & pac @R ree ABIENL L Lo
pol ari zi ngydfy hESrARhRRdyfds sORSE BRIRS] pbBY p¥R9 HRfnp AyPeE Mdd thers.

Each probe block 32 is attached to the upper face of the base plate 36 such

that the front end (needle point) of the contact 30 penetrate the opening 34

of the base plate 36 to project below the base plate 36.

[0021] The photo detector 20 is an existing camera such as a CCD



~ passing of the light differ by 90 from each other, disposed respectively on
‘the |l ower face and the upper face of a liquid crystal elenent |ayer 44 is
explained in the followi ng. [0031] Firstly, a light 46 fromthe back |ight
.unit inside the chuck top 14 is a white light and includes a photo
conmponent vibrating in the direction of 360 about an optical axis. [0032]
When this light 46 is passed through the polarizing film40 which passes a
phot o conponent vibrating horizontally, the Iight passing the polarizing
film40 hegoe®saadla gitle s¥nsohedeteapotiantighbhindtickitbans@stted thbalibglyzont al
direction. [0033] Next, the light having passed the polarizing film40 is
pol ari zedbhdset platdd 2| gghératebmnatélogtriosigheal steowingadn dinagetafahe hlisplagsi ng t he
liquid crystal elenent |ayer 44. [0034] Then, the |ight having passed the
l'iquid crlysseaplacé dBemd ¢ubperts 4d the ipags procehsor2B.ari zi ng film 42 which
makes the photo conponent vibrating in the vertical direction pass. By
this, t he[OIOiZQ]"nt 48hhawilagzpes Sidrt 21 hds spipalariving phgle edifferdrecbyredd a
vertically vibrati ng light. [0035] The |ight 48 having passed the display
base pl atéomtbﬁé tiedaridingeangle efitt eshghtepmmg) thet éxsp?ﬁy basemlate d2s t he
phot o detector 20 through the pol ar| zin ilter 22 which, prevents_passing
of the |i(@hich |ré"avelh1i€o%%ma@fab§ ] g&ﬁélrpﬁméhwmﬁ dirgetion asithene

gErelt égigr&)ggﬂ%ﬁ{ Epghegf the 16 Igtgfsa&fe@%egla%%gfeiﬁ taje ﬁgs nE%'sdszgft%ﬁL?? or
L sl e L
[ 0037] Alcgfds q‘f Igzslpa%lrg“gal}rgﬁ gpp@@'bﬁﬁ%pjﬁg&gy scaP etc., which results
| eautopalef | 56! AaBlah A% SRRy SIF SRR PAREA o 12
scatter edseﬁéctﬁeﬁi%é't\?@ hed rgfpggalf&ﬂ &chrhf regdc : exalrz”?ﬁ)# ﬁLte?%Z RReauze of

this, the or ir oreign rratter 50

al so ent e h%?afxlb?gghgtﬁ gigp fadh fﬂo@l@@@d d?@l&fﬁa@é PFa[teflm

pol ari zi ng to the second position, altl t ellghts
headi ng f@dtebite J0PHE tH@%@@dﬂpé’éitlaﬁtvﬂhchhﬁe @elaexﬁmhlgrfgtéﬂ 99 itedruptand the
pol arizing filter 22 has a polarizing angle different by 90 from'the

pol ari zi ngheafiet@ighade by the display base plate 12, so that the light 48 is
prevented by the polarizing filter 22 from passing, but the light 54 of a
hori zont dl0024Yi br Whety ingrgesingntthandisplatyhbasc pidter B2l io rmountedubarthy
reflected light 52 passes the polarizing filter 22. Therefore, while the
hori zont aihqckvﬁolprbet iangl éagfheleetrode $s presspt by chdepataar3@@hiletbebarcki cal | y
vi bratin ght having passed the display base plate 12 does not enter the
bhot o detlighionnitns TogEsInadheutis that thehadaibibom, theback iehpomit passeg |1 | ¢ er
22 is displaced to the first pgsition, the inage processor 26 generates a

base pl at'desdigniay bmwlnge 425t &n dhisrstate the §919é'§'119§s@t@1 22 is dizpiaced) f
i ncl udi a. genui ne fect si naI first image si including a
gorei gn E‘b)ftbg mg%aneé}w 1%0‘1"‘%:‘%5& tgeen % gFifnagrgt'h"@ SqGeBg| tigng in

i rregul ar refl ection of |ight. 01 t he ot her hand, when the polarizing
filter 2Pt 1Eﬁ‘%pl aced to the second position, t he |mage pr ocessor 26 does

| b he, b
2 second ORAEL” si DhE) Hek® mrcresipigd %%ne‘?ftggfés pg 08 oyt e B BD I e | rmge
t |,
oo g5 e R B a0 SR R85 bR 0
polarizing filter 22 is moved to the first position and the output signal of

the photo detector 20 when it is moved to the second position, and obtains
the genuine defect information of the display base plate 12 by using both
image signals.

[0026] When the polarizing filter 22 is moved to the first position, the



si‘gnal , thereby obtaining the genuine defect information of the display
"base plate 12. Concretely, the inmage processor 26 obtains the genuine
defect information of the display base plate 12 by subtracting the second

. image signal fromthe first image signal, and stores the obtained defect
information in a nmenory. [0041] Nanely, the light 52 directly incident from
the foreign matter 50 on the photo detector 20 and the |Iight 54 having
passed the polarizing filter 22 in the light 52 exist at the sane

coor di natferspdigHti lgaddhg fromt fhe disphachasgphppal2teshd @havs detddior @0ge
signals. Consequently, by subtracting the second i mge signal fromthe
first inageess ghal photoe dbtectogRGivgithbut paseinpyetle poldridieg déftert22.

i nformati on showi ng the genui ne defect position of the display base plate
12 can bellohe&irmedhe [ Q042 digeablof diheephdief detectod @Onmbedcomes shesfixktt o sort
in an assortnent equi pnment not shown into a normal display base plate

wi t hout angnaldhethe firstitight avod pasdisfeethe pelagizpg diltdra2 pidithe hundigag a
defective area. [0043] According to such the inspecting_apparatus 10 as
nent i onedrapesser 2hegansiratdszithy firgtt knage signak|cernespending &l ackestbet ween
the first position which is outside the light path fromthe display base

pl ace 12 signale photo detector 20 and the second position interrupting the
| i ght path, there obt ai ni_.ng, t he_genui.ne defect information of the display
base pl at803%! soWiheart r@laélﬁmgqﬂﬂeé df mewesk ntheotecan tH?élt&?rbﬂPlSy base

I 12 b ' . usi |l ari zi il f

ol i cat Bt A HACan B fepiny hectisy s Ee st 1 BDAAY DRSS RBHFPH2R: g,
inth f di spl b t [ th | ari,zi fil I
one.of ¢ neeeiy e PoRfafle e Pas] PRk Re naevef Gt niBemadied thel on) o
ne o ; ! L g ! pustratt o
oot o ARPRE Sl PLLLER VSRt 40T THRRDLTBAC 1 g
0} e V. Irm
30. ' [ 00asT a0 (REbE 99 IBEREST: BriohdARRREY bho BRCAHL RS, ori e
in the ligy dikd Y $hdle el fidB8sok 28  Féndratés atlﬂ’é‘%@cmﬁﬂﬁgé \sigHAt i ng

vertically, is oriented fromthe display base plate 12 to the photo

det ect or 2PrepORdBPEItHYsecb8 Al i zing filter 22, if noved to the first
position, generates the first inmage signal but, if noved to the second

posi tion,[0ge8Er at Thet fitstshaaps digmgebsi Healfirs{ MEhe) ndihtedribsendh itheent i on
can obtain not only a foreign matter existing on the surface of the display
base pl at@ldZizhig fiktes @2t inelghisid base plstetsignibtineluidimg aogerivifit Wefieed by a
foreign matter existing in the interior of the display base plate 12 as
shown i n siggal) shawdng phvate détbetdisplayl basnplate 12dtseibroddetfertign 20.
[0047] The present invention can be applied not only to an inspecting

t echni quematties Ieigalsshowimekexistgnceuef, 2 forrighrmatteatdush ahdugt.splsggr.base
plate 12 but also to an inspecting techni ﬂue_whifh, uses reflected |ight by
di sposi ngta- resylsing ingcatierse ogenreenlasedeatiomot Bebe plate 12. [0048) The

e R A LT LA O
through the polarizing filter 22 permits passing of the light vibrating in the
direction different by 90° from the vibrating direction of the first light but
prevents passing of the light vibrating in the same direction as that of the
first light, so that it includes the foreign matter signal due to the scattering
or irregular reflection of the light but does not include the base plate signal
including the genuine defect signal.

[0030] Concretely, as shown in Fig. 2, a case of the display panel 12

having two polarizing films 40 and 42, whose polarizing angles to permit



- WHAT IS CLAIMED I S: 1. A nethod of inspecting a display base plate
“conprising a step of obtaining genuine defect information of said display
base plate by using a first inage signal by a first |ight heading for photo
. detection nmeans fromsaid display base plate and a second i nage signal by a
second |ight which has passed said first light through a polarizing filter
with a polarizing angle different by 90 froma polarizing angle by said

di spl ay base plate. 2. A nethod of inspecting according to claim1l1, for

obt ai ni ng ik efbké tighdefiffer biyndayr frotd eackytipat UiNpBsad raspgdebivee bhon
process of said first and second i mage signals. 3. A nethod of inspecting

accor di ngheolotteti facé aid Zhe Wiipeei face aifda diitlayybrd elpasat 1epemdisies a
liquid crystal layer. 4. A nethod of inspecting according to any one of
clai ns 1 explaingd i3, thetfellewingai d di spl ay base plate conprises a gl ass base
plate not including a liquid crystal elenment, and a pol arization plate
opposed tl608a] d gFastlypadigll 48 drors.tha metkhhight funihssedd ithe chackrtdpng t o
any one of clainms 1 through 4, further conprising a step of displacing said
pol ari zi nigt fis| a ewhite dight sind omcbudesi de phntopoimgainepht viboétisgi th fthest
transmtted light to obtain said first imge signal, and displacing said
pol ari zi rigreqtianeef 360 °ahmuian epticata®is.upti ng the optical path of said first

oLkl s S S gt e o5 22
S DL g e eeCl o0 RO o B0l LBl U el 1 1Y
the polarizing film 40 becomes a light of the component which vibrates in
the horizontal direction.
[0033] Next, the light having passed the polarizing film 40 is polarized
into the light vibrating in the vertical direction by passing the liquid
crystal element layer 44.
[0034] Then, the light having passed the liquid crystal element layer 44
is passed the polarizing film 42 which makes the photo component
vibrating in the vertical direction pass. By this, the light 48 having
passed the display base plate 12 becomes a vertically vibrating light.
(0035] The light 48 having passed the display base plate 12 either
directly enters the photo detector 20 or enters the photo detector 20
through the polarizing filter 22 which prevents passing of the light (led
through the display base plate 12) vibrating in the vertical direction,
depending on which of the first and second positions the polarizing filter 22
is displaced to.
[0036] If the polarizing filter 22 is displaced to the first position, the
light 48 does not pass the polarizing filter 22, so that the light incident on
the photo detector 20 includes a light showing a state of the display base

plate 12 itself.



di spl ay base plate photo detecting neans for detecting a light fromsaid
“display base plate as an electric signal a polarizing filter disposed
accessibly to a passage of the light heading for said photo detecting neans
. fromsaid display base plate and having a polarizing angle different by 90
fromthe polarizing angle by said display base plate and an i nage processor
for obtaining genuine defect information of said display base plate by
using the first image signal by the first |ight not passed through said
pol ari zi HQ087] t er Abwndift 4 foreenonthttembe satlynalduzy, sdae, steqombichi ghtltgassed
through said polarizing filter. 7. An apparatus for inspecting a display
base pl atin aceguldi ngflectioh aif rbhé, lightr exists cmwrthe idsplgyabakespladei 1) theechani sm
for selectively displacing said polarizing filter between the first
posi ti on lyglgrwehichi ié toglamsiorihey fadsedthe slisglay lbasatpdaitei 12 saschttdredtor! i ght
path and the second position where it is located. 8. An apparatus for
i nspect i rigregsdariyiredlectedc byi thecfoveigh malttarebd. sBechwuseuek thisp the lighdvi ded
with a back light for irradiating the display base plate received. 13

scattered or irregularly reflected by the foreign matter 50 also enters the

photo detector 20.

[0038] On the other hand, when the polarizing filter 22 is displaced to

the second position, all the lights heading for the photo detector 20 enter

the polarizing filter 22, and the polarizing filter 22 has a polarizing angle

different by 90° from the polarizing angle made by the display base plate

12, so that the light 48 is prevented by the polarizing filter 22 from passing,

but the light 54 of a horizontally vibrating component among the scattered

or irregularly reflected light 52 passes the polarizing filter 22. Therefore,

while the horizontally vibrating light enters the photo detector 20, the

vertically vibrating light having passed the display base plate 12 does not

enter the photo detector 20.

[0039] In view of the above, when the polarizing filter 22 is displaced to

the first position, the image processor 26 generates a base plate signal

showing a state of the display base plate 12 itself (including a genuine

defect signal) and a first image signal including a foreign matter signal

showing the presence of a foreign matter resulting in irregular reflection of

light. On the other hand, when the polarizing filter 22 is displaced to the

second position, the image processor 26 does not include any foreign matter

signal, but the base plate signal generates a second image signal not

including the base plate signal.

[0040] The image processor 26, using the foreign matter signal in the

second image signal, removes the foreign matter signal in the first image
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[0041] Namely, the light 52 directly incident from the foreign matter 50
on the photo detector 20 and the light 54 having passed the polarizing filter
22 in the light 52 exist at the same coordinate - position within the
inspecting apparatus 10 and both image signals. Consequently, by
subtracting the second image signal from the first image signal, the foreign
signal is removed, and the defect information showing the genuine defect
position of the display base plate 12 can be obtained.
[0042] The obtained defect information is used to sort in an assortment
equipment not shown into a normal display base plate without any
defective area and a defective display base plate having a defective area.
[0043] According to such the inspecting apparatus 10 as mentioned
above, the polarizing filter 22 is selectively displaced between the first
position which is outside the light path from the display base place 12 to
the photo detector 20 and the second position interrupting the light path,
thereby obtaining the genuine defect information of the display base plate
12, so that the genuine defect information of the display base plate 12 can
be detected without using any polarizing filter of a complicated structure
and its drive mechanism.
[0044] As shown in Fig. 3, in the case of a display base plate having the
polarizing film 40 only on one of the liquid crystal layers 44 (the underside
in the illustration), the photo component vibrating vertically the light 46

vibrating in all directions is firstly removed by the polarizing film 40, and
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10T 10T<1094& ()- 1094T& ()-z2 10947& ()-z2 1094T& ()-z2[ 23445?758dEnbC 109R8&,
10%g& () polaridi0ggin 4022, 10%& ()-z2, 10%& ()-z2, 10%& ()-z2,
1099& () -2258788898: 89<??bC
1092&! 109@@47)) - 2T &h¢ Yight Hetanss phs@idltidggolayizing film 40, polarized in
the liquid crystal element layer 44 into a photo component vibrating
vertically, is oriented from the display base plate 12 to the photo detector
20. Consequently, the polarizing filter 22, if moved to the first position,
generates the first image signal but, if moved to the second position,
generates the second image signal.
[0046] The present invention can obtain not only a foreign matter
existing on the surface of the display base plate 12 but also the genuine
defect information not influenced by a foreign matter existing in the
interior of the display base plate 12 as shown in Fig. 4 and a photo
detection element of the photo detector 20.
[0047] The present invention can be applied not only to an inspecting
technique which uses a back light unit for irradiating the display base
plate 12 but also to an inspecting technique which uses reflected light by
disposing a reflecting mirror behind the display base plate 12.
[0048] The present invention can be variously modified without being

limited to the foregoing embodiments and unless departing from the

purport.
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WHAT IS CLAIMED IS:

1. A method of inspecting a display base plate comprising a step of
obtaining genuine defect information of said display base plate by using a
first image signal by a first light heading for photo detection means from
said display base plate and a second image signal by a second light which
has passed said first light through a polarizing filter with a polarizing

angle different by 90° from a polarizing angle by said display base plate.

2. A method of inspecting according to claim 1, for obtaining said
genuine defect information by performing a subtraction process of said first

and second image signals.

3. A method of inspecting according to claim 1 or 2, wherein said display

base panel comprises a liquid crystal layer.

4. A method of inspecting according to any one of claims 1 through 3,
wherein said display base plate comprises a glass base plate not including
a liquid crystal element, and a polarization plate opposed to said glass base

plate.

5. A method of inspecting according to any one of claims 1 through 4,
further comprising a step of displacing said polarizing filter to a position
outside an optical path of said first transmitted light to obtain said first
image signal, and displacing said polarizing filter to a position interrupting
the optical path of said first transmitted light to obtain said second image

signal.
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a chuck top for receiving a display base plate to be inspected;

a probe unit provided with a plurality of probes for exciting said
display base plate;

photo detecting means for detecting a light from said display base
plate as an electric signal;

a polarizing filter disposed accessibly to a passage of the light heading
for said photo detecting means from said display base plate and having a
polarizing angle different by 90° from the polarizing angle by said display
base plate; and

an image processor for obtaining genuine defect information of said
display base plate by using the first image signal by the first light not
passed through said polarizing filter and the second image signal by the

second light passed through said polarizing filter.

7. An apparatus for inspecting a display base plate according to claim 6,
further comprising a displacing mechanism for selectively displacing said
polarizing filter between the first position where said polarizing filter is not

located in said first light path and the second position where it is located.
8. An apparatus for inspecting according to claim 6 or 7, wherein said

chuck top is provided with a back light for irradiating the display base

plate received.
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