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DESCRIPTION OF THE RELATED ART _

When manufacturing a liquid crystal display (LCD), a
defective pixels may be formed where a thin film transistor
(TEFT) does not operate correctly or the liquid crystal is
not correctly oriented. Such a defective pixel results in
a.bright point defect since the defective pixel cannot block
transmitted light. Even though various measures may be taken
during the design and manufacturing processes to reduce a
rate of occurrence of the bright point defects, which can
decrease the display quality, it is quite difficult to lower
the rate of occurrence of the bright point defects.

In current methods, each pixel of a LCD is checked
whether or not there is a defective pixel after the LCD is
fabricated. When there is a defective pixel, it is corrected
one by one. Japanese Patent Disclosure No. 07-225381, No.
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' When working the alignment film using the conventionél
method described above, a laser beam scans the defective
pixel to work the entire part of the alignment film of the
defective film. This movement is called a scanning movement.
The scanning movement is carried out by moving a stage
holding an LCD, to relatively move a laser beam with respect
to the LCD. Since a laser beam does not move relative to the
focus lens, it is possible for the optical axis of the.laser'
beam to always pass through the center of the focus lens.
Thus, a scanning path can be stabilized.

However in correcting a defective pixel of a

large-sized LCD such as a display for a television, a
positioning resolution of the positioning movement differs
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SUMMARY

Consistent with the present 1nventlon, there is a
method of correcting a defective pixel of a liquid crystal
dlsplay by scanning the defective pixel with a laser beam.
The method comprises moving the liquid crystal display to
let the defective pixel face a lens which converges the laser
beam, and moving the laser beam relative to the lens in a
direction orthogonal to the optical axis of the laser beam
to scan the defective pixel.

In another aspect consistent with the present
invention, there is an apparatus for correcting a defective
pixel of a liquid crystal display. The apparatus comprises
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frequency (f) , a dianeter (d) of |aser spot S and a
scanning SpPBRUEFVDESCRIPTION OF THE DRAWING
Fig. 1 is a schematic diagram of an apparatus 100 for
correcting a defective pixel of a liquid crystal display D.
Fig. 2.is_a schematic diagram of a laser apparatus 7.
Fig. 3 shows intensity distributions of a laser beam
L under certain LD temperatures with a repetition frequency
of laser beam L 1 kHz, and a LD current 20.0 A.

Fig. 4 is a scanning path of laser beam L which forms
laser spots S.

Fig. 5 is a relationship-between a repetition
frequency (£
speed (V).

), a diameter (d) of laser spot S and a scanning

Fig. 6 shows a schematic sectional diagram of liqﬁid
crystal-display D.

Fig. 7 is a schematic diagram of an apparatus 200 for
correcting a defective pixel of a liquid crystal display D.



Fig. 6 shows a schematic sectional diagramof |iquid _
crystal display D. Fig. 7 is a schematic di agram of ?g DEC 2006
apparatus 200 for correcting a defective pixel of a
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shows an intensity distribution of |aser beamL. and a
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61 and 62. Thin filmtransistors (TFTs) 66, forned on

the inner urfacepgfrpgjm 1§g§§i¢§&-20§;1 are arranged
inag on TFTs 66.

A colorkg Fte ﬁ%gé&ment consistent w1th the present
invention is explalned with reference to Figs. 1 to 6.

First, a structure of a llquld crystal display (LCD)
D is explained with reference to Fig. 6. Fig. 6 is a vertical
cross section of LCD D.

LCD D is provided with a pair of glass substrates 61
and 62 facing each other. Polarizing films 63 and 64 are
respectively bonded on the outer surfaces of glass
substrates 61 and 62. Liquid crystal 65 is sealed between
glass substrates 61 and 62.

Thin film transistors (TFTs) 66, formed on the inner
surface of glass substrate 61, are arranged in a grid. An
~alignment film 67 is formed on TFTs 66. A color filter 68,
which is red, green or blue, is formed on the inner surface
0of glass substrate 62, facing TET 66. A cover film 69 is
formed on color filer 68. An indium tin oxide (ITO) film 70
and an alignment film 71 are further formed in this order.
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surface of glass substrate 62, facing TFT 66. A cover
film69 is formed on color filer 68. An indiumtin 29 DEC 2006
oxide (ITO film70 and an alignment film71 are

further formed in this order. 5 2 9 DEC 2006 Driving

TFT 66 of LCD D changes an orientation of liquid

crystal nolecules 66 to control a transm ssion and
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through transparent hole 4 and forms a laser spot S below
condenser lens 3.

In this embodiment, a diametér of laser beam 1 1is
smaller than the internal diameter of transparent hole 4 of
condenser lens 3 so that laser beam L is completely made
incident to transparent hole 4. o

An electric revolver 41 holds not only condenser lens
3 but also an objective lens 42 of low power to observe a
defective pixel G. Revolver 41 rotates to select between
condenser lens 3 and objective lens 42.

A second stage 5 holds revolver 41. Second stage 5,
connected to controller 2, moves condenser lens 3 with
revolver 41 in the X and Y directions, which are dirédtions
orthogonal to the optical axis of laser beam L, according



defective pixel G Revolver 41 rotates to sel ect

bet ween condenser |lens 3 and objective lens 42. A

second stage 5 holds revolver 41. Second stage 5, 2 9 DEC 2006
connected to controller 2, noves condenser lens .3

with revolver 41 in the X and Y directions, which are
directions orthogonal to the optical axis of |aser

beam L, according 6 2 9 DEC 2006 to a conmand sigha
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temperature dependency.

That is, a wavelength of excitation light M depends
on an LD temperature of LD 11. The absorption of excitation
light M to Nd doped in laser rod 13 depends on the wavelength
of excitation light M. Therefore, a heating degree of laser
rod 13 changes according to the LD temperature. Then, laser
rod 13 is deformed according to the heating degree, and the
thermal lens effect changes a mode of laser beam L.

Fig. 3 shows a relationship between laser beam L and
anIJ)tempereture of LD 11 under the condition that a current
supplied to LD 11 is 20.0 A and a repetition frequency of
laser beam L is 1 kHz.

As shown in Fig. 3, when an LD temperature of LD 11
1s 26 to 28 degrees Celsius, laser beam L has a ring-shaped



rod 13 is deformed according to the heating degree, EC 2006
and the thermal |ens effect changes a node of | aser 290D
beam L. . Fig. 3 shows a rel ationship between | aser

beam L and an LD tenperature of LD 11 under the

condition that a current supplied to LD 11 is 20.0 A

and a repetition frequency of° |aser beamlL is 1 kHz.

As shown in Fig. 3, when an LD tenperature of LD 11
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density, allgnmant _J.lms 67 and 71 experience little damage.

After the air bubble is generated between glass
substrates 61 and 62, an LD temperature of LD 11 is adjusted
at 38 to 40 degrees Celsius, so that laser oscillator 7 emits
single-mode pulse laser beam L with repetition frequency of
(f£). Passnlg through attenuator 8 and power monitor 9, laser
beam L is reflected off reflection mirror 10 so as to pass
through hole 4 of condenser lens 3. Condenser lens 3 _
converges laser beam L to form laser spot S on defective pixel
G.

Laser spot S partly melts and vaporizes, i.e., works,
alignment films 67 and 71 on glass substrates 61 and 62.
Minute particles fly in all directions from the working point
and deposit on a surface of alignment films 67 and 71 to lower



si ngl e-node pul se | aser beamL with repetition
frequency of (f) . Passing through attenuator. 8 and 29 DEC 2006
power nmonitor 9, laser beamL is reflected off
reflection mrror 10 so as to pass through hole 4 of
condenser lens 3. Condenser |ens 3 converges |aser
beam L to form/laser spot S on defective pixel G
Laser spot S partly nelts and vaporizes, i.e., works,
arald eindepd + { 7% . S trates,.61 and .. .
62. M nuigbiﬁg?te%e?;%ﬂ ;J/il%ﬂfg*ﬁi §§%?l §ns fromeite Liquid
CIGT kE ngporRt L esnd reppdi fedie ot ise fratee df Galammmerdonly
ofidmsed7 @hdn7la ctoMepardn A iEG 2008 @R ich causes a
byor lr?{‘gaacgi'r%)@ Qdme ree %o Ilgw d crystal_ 65. Th_ere%y
i I%UI & eryst T ok eLUFES A RFCUATCIERECG Ve HiBdEFE L Gibe comes
indindlobgt ivei.ent ed. Then, a transparent |ight beam
whi ¢ e b 0j >f.ect decreases and
defemtniggléép?igf‘GHt%?ﬁwngsiP%ﬁgﬁgﬁeﬁct Vet ChiVFe Rg&r G
S LStRP8dPaliey afef eetfepspirxdler 3 sktnonthestaged Y

dimevesi congdenBeehl en%e 3HiPetheoXsaRF thodbEE8t L@NSy oprical
a’{ﬂ %rf @r eoJI:| E%ctl ons_ ort hog{)Bal to . an optical axis i
aser DEAM LSS SealhCdEFack PRéetiide G1xms - (T, laser

SPHpotS Sofmrarkdromiedtd ectppk&el GGuov¥esthBesSa® distance and
didietansge apdyydicr i t ,of condenser |ens 3.

As shown in Fi ,gft %f%l(g%]%gég%%t% é%r?o g“{’s]' over defective _

pi xel %W%ﬂfhg?%nd‘ens%ﬁiseénspettﬁ moVk sabvest deffective
pierl Ebyahbghmgntohiddtss & ads AL +of w@eif}@%tﬂr&’% It entire
al@ rﬁﬁ‘er’?‘?of@lmg Ei g.a 5 .thch,l a,seiﬁe spot S overl aps the

a(ﬂ acent Taser ggot ng cBhs Cat GVt aplKsti &-(a) by

syncHrorglxdwiy anr &pet.i ti oredcrqlesey (Foof sl aser1bearMthe
adb addir Bz epye t- of_iseco .. The_overl ap
< ?%Ho a%, is e EFGS,SaG% %Qegn?g%gn%] a%‘f)ee g%mﬁ&?lo (a) by
Y&&H Hed Gonferded Yearhr e smecEr (for dfasasesehanm L with
a movemenkiof pecond ctwegéds. the JwpPetibi@Brio (a) is
exphRAUENEY L £8§ﬁﬁl%eggh%h}%h%%.gg%t%%%’%h%?%%ﬂ&%%ged beam
diameter or laser beam L at a working point to be (d), the
repetition frequency of laser beam L to be (f) and a scanning
speed of laser beam I to be (v) .
NV

fxd

a=1—

Synchronizing repetition frequency (f) of laser beam »
L with the movement of second stage 5 precludes the alignment
films from overheating at parts F (Fig. 4) of the scanning
path where a scanning speed decreases. Thereby, the whole
surface of alignment films 67 and 71 can be worked with
uniform energy so as not to damage color filter 68.



speed of laser beamL to be (v). a=1- v ‘fxd..

SSnchronizing repetition frequency (f) of |aser bean129 DEC 2006
L with the novenent of second stage 5 precludes the

alignment filns fromoverheating at parts F (Fig. 4)

of the scanning path where a scanning speed

decreases. Thereby, the whole surface of alignnent

films 67 and 71 can be worked with wuniform energy so

ohars f 2006
Fl%; 2?%¥%§x%gg§%ggng%Sti;]%géeggnd%s%a%ggEC£%ﬂ85 1 and 5.

% %yet 15 £ alakra‘ﬁﬁes*étfpbﬁep@@suttl@nnlng stage having a

lohamdn}Enoﬁbngp@@ﬁdﬂﬁﬂﬂ&hr@éobégﬁghgﬁ’@g%g&%gggeglﬁfl G

I t I cond
3o B DB L5l 3 SHEEBNEhRs & B ghomat stroke
St@é@ml‘mm\gt@ Bégh defeciitvieoni xel sGanisiogebasee beam)

an LCD to be corrected is a | arge-sized
us%ﬁnggﬂﬁhggfgﬁmL%D for _a television, apparatus 100
Eeed

corr QH&%CFPV@C@>H9 sy %@vrﬁghaﬁukmSErlaege 8ized

onensheadaefanﬁDEDngoka§93;Qéﬁw§ﬁHd” ééxéyggsgfgﬁa coagects
t i ch can corr
= RS BER PY mostt st ooRaeaRdd Len t AesnstRad of
mONDn@eﬁééﬁat@ﬁ@hkﬂaﬂmﬁr&ﬂIﬁhhauub@@angaﬁ etpm§ghﬁ§toptlcs,
whbetvean aohdde @%@%@@9 %ee QCE g{séegéﬁegﬁ, can be
|'aser apparatus can %ot generate

lnﬁﬁﬁgqéﬁiand work an alignment filmby controlling only

the ED:témuer ainy & mickBolkl et s SLERLELE 88! BRd changea

tus A secon
oSSR e PP RLIS e 0 SER) T can Al e beans
L. néhitswi Lk seaf ezrmzeatos Fbgcaf. boFing.gehd Ba@e S@ﬂeﬂﬁt:l Bubble

andi a@ramef 2 ¢ ﬁﬁ@ﬁ%l ﬂglﬁfgiﬂ\/gawﬁ 299 19 COLf §CL 19
tergl;e)feer%t Iu\gree pcgge thJI_Ch SllelfleS the structure of

apparatus 100.

A second embodiment consistent with the present

invention is explained next with reference to_Fig.'7.

| Fig. 7 is a schematic diagram of a correcting apparatus
200 for correcting a defective pixel of a liquid crystal
display. _

As shown in Fig. 7, correcting apparatus 200 is
provided with a scanning unit 21 arranged between laser
apparatus 6 and condenser lens 3 to scan defective pixel G
by moving laser beam L emitted from laser oscillator 7 in
a direction orthogonal to the optical axis of laser beam L.

‘Scanning unit 21 is provided with two mirrors (not
shown) to reflect laser beam L. Changing angles of the two
mirrors moves laser beam L in the X-direction and the
Y-direction, which directions are orthogonal to the optical

10



di splay. As shown in Fig. 7, correcting apparatus 200

is provided with a scanning unit 21 arranged betwee

| aser apparatus 6 and condenser lens 3 to scan 29 DEC 2008
defective pixel G by noving |aser beamL emtted from

| aser oscillator 7 in a direction orthogonal to the

optical axis of |aser beamL. Scanning unit 21 is

provided with two mrrors (not shown) to reflect

adidSeyf beam L. nChaNgi nﬂe%%gléadllggeph}gegfﬁ’o% ['hrlrngﬁi incident

nmoves .l aser heam L in e X-direction an

Loy GHRTAREPBA, Rmscrﬁfd|wféé%:hoﬁ§ arieiefit hogbhaps eslxdsbiment.

opt | Gﬁindéﬁs%rm @Ed§ Zoﬁﬁng@ﬁgseéiflis?%ﬁrbé&ﬁ{n ko FRf QK @ aser
e, i nci de o,candenser | ens

de‘\ﬁs jB%%fl xeq Dsnsehﬁog?ﬂﬁn% IR 3 ¢ ﬁsa%er beam
cm@e@°lfa§§r‘vmemxfl on(olomvdca:s}erahsqameIStj tustlms) 67 and
beal-ow &ond r 5 (Y .

715%5%& def e%??%et%gﬁ?@%mgg%emria% ﬁa?r?le Ika’?n@%&anénoved'
DY7 PGPS tde noverent of Iaser beam L which is

movedhudy 6@&&?%ﬂ?dﬂpix@1 GI@£5aCE%ﬁ@$*§ezEHX@14ﬁld
rys i splay can _he
Shalwesged (Tl e d dord] cbe L
2O@efsétﬂM/edﬁlLﬁ@Ithd))pmhnGn@yumdarﬁ'ﬂJ,ng\hmnht| 81, nethich is
not0 daN¥avinstiead Hfq npyi ﬂ%vlllé}iggdlé@%fl EQEQﬁ.l@ or 6,

correcting ag par at us 200 can ar ge- Si
appa

COOTE Tt ater REHUTy 450t 1F3n cjo‘PiPécFE‘l%%@rﬁé@eﬁanSClllauor
6 hawgirmg bapth @s,cmmlﬁ@nop@&t%chn\damg 4 i B88% i0fs, which
ca%efé&ffacé third. ent Bl 8 onsistent withthe

I'nvention ‘nee%f Wwth reference to
F| gs.? 8tiahyd gmbpdqmﬁl‘@howsarsumten&ltly tdhet pirleusteron

irefe B56K P%agkpgeﬁ'}gncﬁrgexg %H%E L@%éf‘ér‘?@é'ﬂﬂ Fégs 8 and

5 distribution of |aser spot
l aser beam L has a | arger dianeter : .
Fig. B shows an intensity distribution of laser beam

L and Fig. 9 shows an intensity distribution of laser spot
S.

As shown in Fig. 8, laser beam L has a larger diameter
than the inner diameter of transparent hole 4 of condenser
lens 3 in this. embodiment.

Laser beam L is a so-called Gaussian beam, having a
nonuniform intensity_distribution}-Hence, as shown in Fig.
9, an intensity of laser spot S (vertical axis) depends on
arelative position between laser beam L and transparent hole
4 (horizontal axis). Therefore, when defective pixel G is
scanned while relatively moving laser beam to condenser lens
3, it is difficult to apply uniform energy across the whole
part of defective pixel G.

Since an intensity distribution of the Gaussian beam
can be theoretically known, attenuator 8 can adjust an
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than the inner dianmeter of transparent hole 4 of

condenser lens 3 in this. enbodi nent. Laser beam L i 99 DEC 2008
a so-called Gaussian beam having a nonuniform

intensity distribution. Hence, as shown in Fig.. 9,

an intensity of |aser spot S (vertical axis) depends

on a relative position between | aser beam L and

transparent hole 4 (horizontal axis) .. Therefore,

1nMHﬁBﬂ@ﬁe§fIN§s§tXBéaﬁ Létcﬁ%?ﬁﬂ%ﬂ'Wmﬂﬁ%éf%aéh%§b% across
S T2 B LTy GRER Gt oy TRcr s £Re kbR of laser

begsar tL of defective pixel G Since an |ntenS|ty

!
o kZLiﬂ?ﬁ*&?ﬁ houa” Aonior 8 CATM TR dhStEERption

2008 4¥ﬁ%%%$tﬁp?ﬁn$a§éTdb%§ﬁibh¢@£appEy*alatlonshlo
baﬂwéem e ASR G AT P ST 1@%@.@@;&& B gk & P&EEQ'&?'Jéng%ltlon
he Qegr %h a{ valqg | aser Sean1L Even i la 3
ffasgﬁ bea%1 %s An-TRY ERSPEy 161St Pi BREi bR 2ot Her lvhBgagure
oGk $h amt ensengidiystad bussen, spotelsatiginsdi fttenuator 8
Deeen B hRtensity of laser spot S and a relative

p05|t|on of | aser beam L to condenser |ens 3 can be
act udli9. nEdstReds fossdjamitas Hheemsint )DlOfCOHSGICtlng

spatathisisi 0 £6t et ebt8nPra AR 1BARSH1 kL. d
i . g@natlc dlagranfgfékorreéilng %%ﬁparapus 4&6qul
cﬁi%’ correc |n§ a defective pixel of aliquid crystal

di splGnE reot irgtadprp appasad 08 D@ dngpcospdi St Q_fasﬂer diode

Ulﬁsefl %ﬂ%gécﬁ-% g&wagg@ggﬁiég%lé)et Secghd f‘t 8982 a Paser

aser eam K hr oug

bv@ﬁ}gﬂ] tsﬁtaﬁ% b #hioyghse shaguoh- ktOolfnga@IL@fl §imeat stage 1
tod@fxezcdua/lelpl mehtGdoﬁrécaiwrv@ugepche;Ie? gg»g%f@ifdbﬁ bp%ﬁfhs
sl A Pt R ek b AT

A fifth embodiment consistent with the present
invention is shown next with reference to Fig. 11.

Fig. 5 shows a schematic scanning path of laser beam
L.

In this embodiment, laser beam L gradually changes its
direction at the replicate parts of the scanning path to keep
its speed almost constant. o |

Thus, it is not necessary to control repetition
frequency (f) of laser beam L so as to keep overlap ratio
(a) constant because almost the same energy is applied to
entire parts of alignment films 71 and 72 just by emitting
laser beam L at a constant interval. Conseguently, entire
parts of alignments films 71 and 72 can be worked with almost
uniform energy so as not to damage color filter 68 or ITO
film 70.

12



invention is shown next with reference to Fig. 11.

Fig. 5 shows a schematic scanning path of |aser beam 29 DEC 2005
L. In this enbodi nent, |aser beam L gradual ly changes

its direction at the replicate parts of the scanning

path to keep its speed alnpbst. constant. Thus, it is

not necessary to control repetition frequency (f) of

| aser beam L so as to keep overlap ratio (a) constant
becausesal Ays S pliced, to entire

parts g? aF? %ﬁ%ﬁ?sf%"?cggﬁ Qﬁa;§5@f oF B e tiTRgPixel G
S¢auRe b@é(mCEra{eCatJe%ﬁsaﬁmanam@v@(D eén@e@emn ygmbodiment

ientbneispamnts wof t1al tEB HeSs I ¢ @n;énaqqmn can be
wor ke E? th al most rn1ener S0 as not to damage
[

col or 8Vn6§norFJr‘3'O il ﬂwaf(? e?mQLDE@%%GmF@g—ﬂ'SL
dipeshows &OLcarMiem, pahh lef ctiﬁ‘ﬁ‘e:(:mu}iﬁg’pltkﬂmcﬁxécaﬂnﬁﬂrs;

ctg t s 00Q of & SiX enbodlnent
ABpeSeRLRCknY, BRRCR LS00 o i ab L AP IR
defgctiye paged @e@MtLSlrFéﬁ/e%f dedefiriste mlixebtGonl&®er beam

LTdﬂleang%l li@ sCeitr gt DEnt e d i ESt mdid dfl?'e%?]se\algond

laser..heam. L is Kept fromirradiating
%‘é Stog %‘fe o%‘FJegfﬂ'u Sf oI, LEgeH Aediy defective
puqahgés Lta§eah loesctri. Ol anelrlnesgltms :horamyetlen ke RROONEe pixel

di 0 di
G hoach: OAE0 N SpBLNE KA IL ML ELIANAL | D0e1 6. The

ective aser beam
Cyef 208 el [ﬂfxélase(-? 8§ah lnwpan baseentpotl 18khyeasnechanical

oﬁeébettyecgux@nditghe cuttlng off of |aser beamlL
can b§ ﬁgntrolled chani cal or electrical

shut t 21158 Hee T5R! %ﬁFF aP 84 t5aP st BE $RAN8AAANPARL, where
lapaen, bwa@ré chagere Hents Lddrengeison tandi It(h@t ISQ‘l’arﬁﬂdl% speed

dé@§e§§é§n' QQeSE%%%téjc?lccé@E@f? 8E’ede%ceaé1i %ogﬁt;]ﬁ;d 8, it.is

e ecti ve EI xel necessar
n?b&????%ﬁ VrEaugﬁe)}:rﬁJj IPe¢Ekion J_requency (f) of laser

beam L so as to keep overlap ratio (a) constant. Thus, almost
" the same energy is applied to entire parts of alignment films
71 and 72 just by emitting laser beam L at a constant interval.
Consequently, entire parts of alignments films 71 and 72 can
be worked with almost the same energy without damaging color
filter 68 or ITO film 70.

Numerous modifications of the present
J.I"VGDL_lOI’l are possible in light of the above teachings.
It is therefore to be understood that, within the
scope of the appended claims, the present invention
can be practiced in a manner other than as
specifically described herein.
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beam L so as to keep overlap ratio (a) constant. Thus,
alnost the sanme energy is applied to entire parts of 29 DEC 2008
alignnent films 71 and 72 just by emitting | aser beam

L at a constant interval. Consequently, entire parts

of alignnments filnms 71 and 72 can be worked wth

al nost the sane energy w thout damaging color filter

68 or ITOfilm70. Nunmerous nodifications of the

WHAERNES CRAEMER oRSare possible in light of the above
teachings. It is therefore to. be understood that,

within the scope of the appended cl ains, the present

i pventhoRet 68l be poactttedgi a aeﬁaunEVeopheelthénaaéiquid
specifically described herein, C 2006

|<srz:£¢@lveé>lﬁslai b eeRot-of tod: fater 5§78 bef8etl LroEn @
$§éroge§mllg?hgrlggyétal di splay by scanning the
ective plxe a 5 |laser beam conErls ng
nDV|ngmbhen@|qhedlcqysdaCrMSEQﬂa9lﬁ©1Pét PhéeEeFéétﬂﬁéeCtlve
pi xel ce a ns_whi ch, conver t I b
TBUTRY RGS| Asor Bed rBI AL G F 5ot havl Sag-F o
di rectj,0i 0Kt bpgonaketkoptha eptiucakeaxbstod &hESIasea
beam 10 to scan the defective EIX8| and adjustlgg
i At eAsEignoPrEhegPasér thehRtcBPFaSponarhg Ofotae se? beam
rglagagg Pﬁé'BEQQCQEVEhg %@§eraggan1to the lens. 2. A
of "correctin efective pixel of aliquid 15
cryst ahadiuspliay anc@ndengltg oﬁamhﬁllamheréeamnﬁ@mﬁgSpondlng
the |aser heamrelative to hhe | ens nclu tgow ng .
the PeA§IPALVE BPP&ELPBNCbr FRGgORAF Mt e?We 8pt|gm
axis of the |laser beam 20 3. A nmethod of correcting
a defective pixel of aliquid crystal displa
a@cord%ngetooal@ﬁnﬂ@r“@ﬁéﬂégnan@@ﬁﬁgtﬂﬁé PPé@ﬁroﬁeémllQUld

r glratslt\é td(:)L stp %%%orgﬁlnléd &3 %q\éllﬂlg lt, h%h'e@%gqﬁ moving the

laser beam relative to the lens includes moving the lens in

a direction orthogonal to the optical axis of the laser

beam.

3. A method of correcting a defective pixel of a liquid
crystal display according to claim 1, wherein moving the

laser beam relative to the lens includes moving the laser
peam in a direction orthogonal to the optical axis of the

laser beam.

4. A method of correcting a defective pixel of a liquid
crystal display according to claim 3, wherein moving the
laser beam in a direction orthogonal to the optical axis of
the laser beam includes moving the laser beam using a

scanning unit having a mirror to reflect the laser beam.
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beamin a direction orthogona

to the optical axis of

the |aser beam 25 4. A nmethod of correcting a 29 DEC 2006
defective pixel of a liquid
to claim3, wherein noving the |aser

direction orthogonal to the optica
beam i ncl udes novi ng the | aser

crystal

di spl ay according
beamin a

axis of the |aser
beam usi ng a 30

scanning unit having a mrror to reflect the |aser o
beam A Ideth@d DEC @Q06eCEing addbeCbivedriert idg & 1iquid
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I gui d.
i??g%FhY|ng on t

sing

e defective pixel

irradi ating on

grygt@%edkéggay according to claim5, wherein
with a | aser beam

to generate an air 10 bubble includes irradiating on

the defectin

pi xel wth a nulti-.node |aser be a :
n%v!ngAt%%Fbgge?%bgﬁﬁf?gFé?gv% d?ge?ﬁév?e%%x?gcsgh%sﬁgquld
n@Y%QQa? 8i 88l 8ympdectases beamiaiel 8} i weetoihherkeasating
15 7. A nmethod of correcting a defective pixel of a _
| pyutde deyscalivei Bpkay wétbrdi AgSed efamnt6, IELFERBE an ailr

PO ot B R PR R 80 PR

eam

égeeﬁiaﬁgg§§él with a

or ge ating

thelai rmbubbl eseandeandj astli ngvangLbntelrpeeat beemofelative

the | aser diode to emt

_ 20 a sin
fBP BRENAPAY LRELHERECTPVENBi Refl

ghcamse! seet bean,

C?éﬂg%&b@gt@ detegtiwe pixel of a liquid crystal

di sp

ay according to claim1, wherein noving the

| aser beamrelative to the |l ens includes noving the

I 5Db l.ati
al T gnrenDSF T of FRECH

2

e

.t he

fect

ol 63 .L0

Ive pIXe

Ep@rbiﬁgl of a liquid

crystal display according to claim 6, further comprising

adjusting an LD temperature of a laser diode to emit a

multi-mode laser beam for generating the air bubble, and

adjusting an LD temperature of the laser diode to emit

a single-mode laser beam for scanning the defective pixel.

8. A method of correcting a defective pixel of a ligquid

crystal display according to claim 1, wherein moving the

laser beam relative to the lens includes moving the laser

beam relative to the lens to work an alignment film of the

defective pixel.

9. A method of correcting a defective pixel of a liquid

crystal display according to claim 1, further comprising

adjusting an intensity of the laser beam using an

attenuator.
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9. A nethod of correcting a defective pixel of a
liquid crystal display according to claim1, further29 DEC 2008
conprising 30 adjusting an intensity of the | aser

beam usi ng an attenuator. 15 2 9 DEC 2006 10. A

met hod of correcting a defective pixel of aliquid

crystal display according to claim1, wherein noving

the |aser beamrelative to the |l ens jncludes noyi

. . ng, & .
Ul se A aserhdbarh red BTl 1d 3 e TRASI Y (L 82k Pt et 1A d
spot on the e j ixel I ' - h
e Tl L e s T her e D movige ehe
A 1@t hosk 6f €014 €CHE N at ltef bet s venplxads gfoaing quipulse
crystal display according to claim furt her
ot ST 200 KOG o (HRS | BEes bl T30 7754 WThe™ th

rrradi ati ng

0 ' ' [he ehanghngcéhe dhseetspocoft a
té&gééﬁgf%S%E%%geﬁ%%fia%§itﬁe Iaserﬁbean1to t he Igns.
12on#t aet hodepiaporaecti ng a defective pixel of a

liquid 15 crystal display according to claiml,

wherein noving the |aser beamrelative to the Iens

i pel udgspEPNbAdotheok aset inheamieebative poxtheoFeasliquid
ina first direction orthogonal to the_o tﬁcal axis. .
ofryseal adespbeEnP£6058ARTt e aéﬁé@tiverBF gf comprising

further c risi eeping; - b ORkfective

| FF S ¥ ROCoh PR Paaf eetoue el Ban fes pont For g

t pipeVewhbeel asengbeantheelateveivo phethenselptire movement
first direction, changigg ;he direction of the
refatPoelABGENBREM0F°hE"®| 48BP "beam to the | ens while
keeping the | aser beamfrom 25 irradiating on the

defective pixel, and noving the | aser beamrelative to

t he.| eAsmehhadsefondrrartébui andefeR6§RaP k61t RE @ Liquid

CPLGF b1z 5%y REsLSETe R bersean e cde! setikg ehe
pi¥ekrobeam relative to the lens includes moving the laser
beam relative to the lens in a first direction orthogonal
to the optical axis of the laser beam to scan the defective
pixel, further comprising
keeping the laser beam from irradiating on the
defective pixel while continuing to move the laser beam
relative to the lens in the first direction,
changing the direction of the relative movement of he
laser beam to the lens while keeping the laser beam from
irradiating on the defective pixel, and
moving the laser beam relative to the lens in a second

direction orthogonal to the optical axis of the laser beam

to scan the defective pixel.

13. An apparatus for correcting a defecting pixel of a
liguid crystal display, comprising:

a laser apparatus to emit a laser beam;
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liquid crystal display,
to emt a |l aser beam 1

conprising: a | aser apparatus

6 2 9 DEC 2006
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laser apparatus comprises

a laser rod;
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a laser diode to emit excitation light to the laser

rod, the laser diode configured to change an LD

temperature.

15. An apparatus for correcting a defective pixel of a

liquid crystal display,

comprising:

a laser apparatus to emit a laser beam;

a lens to converge the laser beam;

a first stage to move the liquid crystal display for

letting the defective pixel face the lens;

a scanner to move the laser beam in a direction

orthogonal to the optical axis of the laser beam for

scanning the defective pixel by the laser beam; and

an adjusting means to adjust an intensity of the laser

beam corresponding to a relative position of the laser beam

to the lens.
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17 29 DEC 2006 16. An apparatus for correcting a
defective pixel of a liquid crystal display, according
to claim15, wherein the |aser apparatus conprises a
| aser rod; and 5 a laser diode to emt excitation
light to the laser rod, the |l aser diode configured to
change a LD tenperature. 17. A nethod of correcting a
defective pixel of aliquid crystal display b

sianniAy agre defeetioe gixechinh a d0Fqdsste &élgfﬁy' 1 of a
::0, %ﬁg@&%%ﬁvh$%eélh$ydl | QUL O &Y, tal displaystohétein the

ce a lens I ch converges the

| asesr haana rSvd neprihei daser beamrel ative to the lens
ina direction orthogonal to the optical axis of the
| aser bhebmien5red s¥uh the defective pixel; adjusting

an Intensiiy, Oéli%@@ %?S&ﬁi@e&%%wﬂg@m t enslatios ; laser
irradiating on the defective pixel with the | aser beam

t o @enaiat Ba ser ail todeibbdef bedvee movimgngdea | bRefehrapeture.
20 relative to the lens; wherein the irradiating on

the defective pixel wwth the |aser beamto generate

ay ai rp bbbl 641 HEl Heesect 1h@dh adé Ageonve heidel ecfi veliquid
pixel with a nmulti-node |aser beam the noving the
| asestbbadi selayi be $62RRENg ehige 268 %%Fhﬂ%sphﬁg%nﬁlﬁh a

si ngl e-node | as felative to the |Iens,

a%?%%fi%%a%’prﬁéﬁggra ure of a laser diode to emt a
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and adjusting a LD tenperature of tEe haser ﬁiode to
epixeh farpaghelABAevlasBr cBRYERTES? §CannfAgttHE™"

gefeCt&¥€i9§X€he 30-48. pARnapparat ys forteeriesti ng a
efective prxel of a liquid crystal display,
campetcsing: orthogonal to the optical axis of the laser beam
to scan the defective pixel;
adjusting an intensity of the laser beam using an
attenuator;
irradiating on the defective pixel with the laser beam
to generate an air bubble before moving the laser beam
relative to the lens;
wherein the irradiating on the defective pixel with
the laser beam to generate an air bubble includes
irradiating on the defective pixel with a multi-mode laser
beam, the moving the laser beam relative to the lens
includes moving a single-mode laser beam relative to the
lens, adjusting a LD temperature of a laser diode to emit a
multi-mode laser beam for generating the air bubble, and
adjusting a LD temperature of the laser diode to emit a

single-mode laser beam for scanning the defective pixel.

18. An apparatus for correcting a defective pixel of a
liquid crystal display, comprising:
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18 2 9 DEC 2006 a |laser apparatus to emt a |aser 29 DEC 2006

beanmmt a lens to converge the |aser beam a first stage
to nove the liquid crystal display for letting the
defective pixel face the lens; and 5 a second stage to
nove the lens in a direction orthogonal to the
optical axis of the |laser beamfor scanning the

def ective pixel by the | aser beam_ wherein the |aser
appar & Us sonpriises iy dserettidd; 2 ditfea 1e8®r di ode to

emt excitati,on light to I . 10 the | aser
di ode acghefrisgu%oeocgr%pecrréaengge%:nl%ee'{ egrré;égr}'at ure. 19. An
appar at usi fsd coddectd ngpee defectioel pixetstofl adisplay for

liquid crystal display, conprising: a |aser apparatus
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wher eiynd hei h asips BPHPAF a4 piSa £HNPS | S@Bp AL s@ses Tagea rod; and
| aser diode to emt excitation light to the |aser rod

andlasdie 4RI P oRIBL & OPFFHER BHOR ol tHANGEC 2t 1D Laser tod,
ttq?efggggedigéb configured to change an LD temperature.

19. An apparatus for correcting a defective pixel of a
liquid crystal display, comprising:

a laser apparatus to emit a laser beam;

a lens toc converge the laser beam;

a first stage to move the liquid crystal display for
letting the defective pixel face the lens; and

a scanner to move the laser beam in a direction
orthogonal to the optical axis of the laser beam for
scanning the defective pixel by the laser beamn;

wherein the laser apparatus comprises a laser rod a
laser diode to emit excitation light to the laser rod, and

the laser diode configured to change a LD temperature.

19



