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correcting a defective pixel of a liquid crystal display by
scanning the defective pixel using a laser beam.

DESCRIPTION OF THE RELATED ART
When manufacturing a liquid crystal display (LCD), a

defective pixels may be formed where a thin film transistor
(TFT) 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 filmusing the conventlonal
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



However in correcting a defective pixel of a

| arge-si zed LCD such as a display for a television, a
positioning resolution of the positioning novenent
differs 2 substantially fromthat of the scanning
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the positioning novenent and a second stage for the
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SUMMARY

Consistent with the present invention, there is a
method of correcting a defective pixel of a liquid crystal
display 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



to scan the defective pixel. In another aspect

consistent with the present invention, there is an

apparatus for correcting a defective pixel of a
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BRIEF DESCRIPTION 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 (f), a diameter (d) of laser spot S and a scanning
speed (V).

Fig. 6 shows a schematic sectional diagram of liqdid
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 diagram of an
apparatus 200 for correcting a defective pixel of a
liquid crystal display D. 4 Fig. 8 shows an intensity
di stribution of [aser beam L, and a positional

relati onship between a transparent hole 4 and |aser
beam L which formlaser spot S. Fig. 9 shows a
relationship between an intensity of |aser beamlL,
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61 and 62. Thin filmtransistors (TFTs) 66, forned on

the inner surface of glass substrate 61, are arranged

inagrid. An ali QEBARLED | DESCRIPTIONTED on TFTS 66.

A col gr eflhera i diment consistent with the present
invention is explained with reference to Figs. 1 to 6.

First, a structure of a liquid 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 TEFTs 66. A color filter 68,
which is red, green or blue, is formed on the inner surface
of glass substrate 62, facing TFT 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.



which is red, green or blue, is forned on the inner
surface of glass substrate 62, facing TFT 66. A cover
filme69 is fornmed on color filer 68. An indiumtin
oxide (ITO film70 and an alignment film71 are
further fornmed in this order. 5 Driving TFT 66 of LCD
D changes an orientation of [liquid crystal nolecules
66 to control a transm ssion and cut off of back
light. An apparatus 100 for correcting a defective
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radial direction of condenser lens 3, extending along the
axis of condenser lens 3. A laser beam L from above passes
through transparent hole 4 and forms a laser spot S below
condenser lens 3. | .

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

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 directions
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,
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 to a conmand signal from
controller 2. Second stage 5 is a small stroke stage
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LD temperature of LD 11 since excitation light M has a
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
an.LD'temperéture 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
is 26 to 28 degrees Celsius, laser beam L has a ring-shaped



rod 13 is deformed according to the heating degree,

and the thermal |ens effect changes a node of | aser
beam L. Fig. 3 shows a relationship 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 |laser. beamL is 1 kHz. As
shown in Fig. 3, when an LD tenperature of LD 11 1is
26 to 28 degrees Celsius, |laser beamL has a

1ﬁ£@98?%§pgqslffgé¥§%§% 9&§Eﬁi?%}égncawﬁegpmbitﬁﬂgde When

0-Ca tenmperature o

anp .38 crepepon Eegp eel Ideildi ds, 3Pakert0 Kegmaendelsius, laser
b&AHSEl AR S I enshdyi dhsthitkdian, absehRibatiser,cathegh is

de (TENb tion of apparatus 100 is
S%egghisgp W&gﬁpggggﬁFﬁve pi xel EPIS detectedlln-
LCD DAnf ppstratstcageoﬂ appesatefectiVel pi debcGited erext.
def ecfrh,¥g &é)%' tghﬁé‘cglx@”%eri rdét?é‘é%éd Yhencp p, first

defective pi os] tioned just
stagfRshHeRs Kafedtivn R@@%rﬁaépaé—aﬁed%feeﬁélhe pixel G face

'c@:%éﬁb@@dabnlzﬁﬁ owB&nd@f@E%e:thé %jt:mel @ &9 fpo%ltloned just
node aser m 1,0r e alln an.,air

bPHak] b ST Reitater o A hongeERs e e L8 11 1s
adysstedeam|26vﬁmcb8|degrmMS|Gaﬁﬂmu$aseremeama|multl -mode
_1&%1:%%%% £ o aﬁ@&éﬁak' ﬁfg ) r%nl}guﬁﬁlés to pass

rough transpar ent condenser lens 3
conveF 88§ ipgs e %%La%ew&ﬁow & eandpBpPwe ponitor 9,
ladstechésm D) x&tich lasemudpni-rioge athusd tybdwat sis reflected

obf£EE LR A o EiF D9 28, fucoPd FRpdil Phansparent
hodigt4 - b, mruiema@rale@w%mrgrq/rq@%d@se/r beam L to form
lé’%égn B 19 |dt %Féegﬂé g1 egee | lttl e darmge

After he air e is gene rated bet %
subst FaB&E éPQ%mﬁGQragHaEé%eﬂﬁ%ﬁ%t@? eGF V@:EH%%l G,
cads Uayedn ati 3%ulsb 3 Hegweeh Flsssissubstiratals [@seand 62.

nggélhgg%&fkégﬁtf is multi-mode, which has a low energy
density, alignment films 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) . Passing through attenuator 8 and power monitor 9, laser
beam L is'reflected off reflection mirror 10 so as td'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
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 formlaser spot S on defective pixel G
Laser spot S partly nelts and vaporizes, i.e. , works,
alignment filnms .67 and 71 on gl ass substrates 61 and
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| xe Th | a SRA S d. on defect . pi
bRt s Shhe 4 St il Sl Rt O e i, laser
spohd@ngermeédnsn3de Ascshpumeiln GFngves, thasermspatisance and
dgpaeﬁleyle%sde&%e' £ cBh)él%lns%x]bylé‘E%' gg_condenser | ens

to work al nost e entire ignment filnms 67 and 71
of dePEctROUNpiReF1G: As $RSHY SROL § MSVesaQveasgiective
pspel & wyerdwisg tdendadgagehénkaleto stk atlxﬁosansmaréntlre

 PYERRBRLT Aid a7 DYoo yRe 0N 2100 SvEeRgl
seconﬂssﬁag@ﬂSlnﬂﬁﬁ@veﬁbagaﬂﬂ|Lﬁ%$§ $Bote§p0¥§%kamﬁ the

a@-é@éﬁﬁ'éé@éﬁwﬁﬁ$@n é@tb'%bdéﬁéﬁ@naeégﬁﬁ HRio (a) by
er, Qr | aser bea

. k t b
S hEREPBAZING B TP BE LB bF RSB heEm P TRE Bt T with

a anovamsaanwiigecond stage 5. The overlap ratlo (a) 1is
expressed in a formula below when setting the converged beam
diameter or laser beam L at a working point to be (d), the
répetition frequency of laser beam L to be (f) and a scanning
speed of laser beam L to be (v).

i
8= T

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 |aser beamL to be (v). a.-1 VvV fXd
Synchroni zing repetition frequency (f) of |aser beam
L with the novenent of second stage 5 precludes the
alignment filnms 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 uniform energy so
as not to damage color filter 68. 9 Apparatus 100 has

firstag ?gré@ﬁgui§GQQ§§ %1?@@ d.@éé%n§t§93gés'§ &nd 5.

Iarg roke positioning sta avi ng
Fhbs t?BﬁHﬁg r éSoPulREFS & QlRﬁﬁH%%%B#PQesﬁﬁﬂ@ hgving a
lqmspobeltawmm;dem@mheman?: tos@%ﬁmtﬁéﬂgéeielc$lare§r@1iel G

e t havi ng, a_hi resol ution t
Sf Hrod SR PG 01 P] JeB R Db d 8PS smai L st roke
SL@DetbaUen@ora digl resalldige sizescanndefach i gnixel G

udGyf op sart ¢lyh si,on, apparatus 100 corrects a
defecélve Elxel by nDV|ng condenser lens_ 3 instead of

novi ngVERs ENONEEY 13t T D 6tOTﬁ§sCQQR9FQ%ﬁng|ﬁaéﬁﬁ@e sized
omptswsh asvrnmmc:arf@@rar acilsevel ah, kaﬁgar@.fcmflw icserrects

F LD
= REELRE L SR e el Thahgling il ot Rben S Lsted
MOV Y- h@@l@ra@@csﬂhglt@mﬁdeTbHSI,asgenbéame L maftiusg Optlcs,

wﬂl@éﬁrca@pasﬁfeétGSsaerth R 19@Rerat ae%cadlrv@ﬁﬁm@ls andhn be
alignment filmby controlling only 't LD
l?%%%é? flure of LD 11, which sinplifies the structure

of aPpathtus tAS. LB ’sempedaelﬂ‘fr:t@lil@ﬂbll@;@ﬁﬁ]il&i@rﬁnd/\/icﬂ'ianged
td @%l@@é%@ttwe"_é}yg%ufEﬂ %o@éoagansegngfét ~m de of laser beams

erence to
L. Thus, laser apparatus 6 can both generate an air bubble

and work an alignment film by controlling only the LD
temperature of LD 11, which simplifies 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
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Fig. 7 is a schematic diagramof 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 | aser apparatus 6 and
condenser lens 3 to scan defective pixel G by noving

| aser beam L enmitted fromlaser oscillator-7 in a
direction orthogonal to the optical axis of |aser beam

*% ?nféggr b%n?% '%é%é?@(¥%%é%tﬁe£MDL”lérﬁé§e(@%Cldent
to ref [dser beamL._ Changj ng g}gles of the -t
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Lflx@dnsndetfect@rmmlmaﬂ GCbadeesds alehanmeasniddgss 67 and

71 %@&o?&%ﬁthot enEoRBYVERESt oAl s d Wdakal WMich is moved
condenser Fens faser spot S (laser beam L) scans
He?%@?ﬂ&&ngRﬂt(? o work alignment filns 67 and 71

accordhig,t detfea-tiovenpbkedf d agera beanyé-whizeld ilsiquid

anni n nit 21. .Th

c5y§§?éeg%§egaylclf%xglbga 'c&ryéetcéie ?S&%Z{/eegg)r\f%éjdﬁé acéppefratus
2@0r seened deSiawsl vorpeseing appacauzingoonitads , which is
ndef 86t h¥a W), X%n&@ﬂdsg@ﬁicﬂ&&tﬁ' 1agddr %bqnlascoﬁos

so heayy, instead of n ser, oscil l.ator,
CRBFFEEL g 2REPHHLS J0D 'S Foa0 4 Farge: 378t oscillator
6 astvihatieosthba havl hgchbatle aptdldseatnidy émaytinos cgr.cs, which
c%ﬂagb?geQ?ndé§¥Pﬂ@'ﬁgnd%a%fxﬁéfgé ryarious kinds of

ef ects. thi'rd enbo

. . ment consistent with the
pr eseht thilpde emndimerkpransdd tRixE wth 8t RIREER b

1ﬁ$8ﬁt1§na&% %xﬁi&hnédsﬁéﬂ§ WlﬂH“ﬁ@ﬁéfén@bStblﬂﬂQ§n 8 and
| aser beam and Fig. shows an |ntenS|ty
dlstrlbutlon of Iaser spot

Fig. 8 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
arelativepositionhetweenlaserbeamIJandtransparenthole
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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S. As shown in Fig. 8, laser beamL has a |arger
dianeter than the inner dianeter of transparent hole
4 of condenser lens 3 in this enbodi ment. Laser beam
L is a so-called Gaussi an 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 axi s). Therefore, when

'ﬁ@éﬁ%tiité):o&' )_‘L%ls,eqL 'bcean'? ens ;‘éﬁl%{e r&ﬁg%?%ﬁll %n@@lfgacross
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dapBr LS PoRmLnaCHP EdivE £ a hbewkbeeresacalovalue of laser
pdghecti ve plxel G Since an intensity distribution of
t he u33|a m can, be theoretica

I
ot CentdE 18 ChnlaRr BoPOaR Do Arbrr tLn BF CHakks ekt ion
otheo Epph\a Gausisfiemmienerngy tacddss rideftetony e giedelt i®nship

bé{%\%%ﬂ' 84 J‘rﬁtéﬂgéﬁzgx‘?BEe&QéE yabties And aas%"elbab&% lbosition

Even 1 f aser as an intensity distribut]on
o%ﬂrﬁe%eﬂ%%ara e SCATS T BhsIARS i S0 bRt A&k ua 1y measured

tdsehagu@m.smrp iredneenyaofi nbery tspef $asetngpettterangdtor 8

g 8§ %&J%F 05|tion of laser beam L to condenser | ens
n

be"a ua1|y measured to adjust an intensity of
| aser Fs$got 19 wWiows adt eabematis draorawr ofeaeyr.reiying

ag a§ WS ao3chemitd & Al Qfdé?éE%%)'en%l}?é’Paéﬁté'sllquld
?gctgL

or correcting a d e pixel of a“liquid
CEY§§F &l 9dishay- Correcting apparatus 400 is conprised
of a taseecdiione apdadatdls argmAgedohplrdesbodd S48ge diode

B SOy LA U] PRI SRR DRI = 1aser
b@l@meKt teelpPx & toroaghiia Whubbiehibodendeatadd ﬁﬂeﬁ%eﬁtage 1
£ 8| @pag8RSty Hest 6&e§8@t§%eb3bl>?§Pere§H‘ air bubble is
generated between glass substrates 61 and 62 by laser beam
K.

A fifth embodiment consistent with the present
invention 1is 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 scannlng path to keep
its speed almost constant.

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. Consequently, entire
"parts of alignments £ilms 71 and 72 can be worked with almost
uniform energy so as not to damage color filter 68 or ITO
film 70. |
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K. Afifth enbodi nent consistent with the present
invention is shown next with reference to Fig. 11.
Fig. 5 shows a schematic scanning path of | aser beam
L. In this enbodi nent, |aser beam L gradually changes
its direction at the replicate parts of the scanning
path to keep its speed al nost constant. Thus, it is
not necessary to control repetition frequency (f) of
| aser beam L so as to keep overlap ratio (a) constant

becaupe qal St fie; SANECEDENGY, IS APRb Eeflol@ealld rflxel G

parts of alignnment fi 5 y emt
SFagBRdhEYMAC R e /L EBAsERRE Kot V0 Thngeghi&fhty gmbodiment

lﬁnbbhgls&@ﬂﬁ witRl teemees drtd mn/dnanen/2 can be
al mpst_., uni grm enerrgy SO ai not to ,dama

col OI‘RFI B é)|WD68ubrFJr‘3'O 7| MeFGE 12F Sowd! & R first
dscanhiipg . dfhelef evhide moaﬁ1ﬁh15gaﬂn¢mdne in first
dEPéE‘E%h”%c?PPaIQ%&E pAQOf, & Si %?teﬂﬁgﬂ ']%rltadié?ting
consi Stent wt resent  inven
defgctive pas@l &mmsme%f idefectige pdinedetG orfadpr beam

L Toeangeki |1Q:§Qﬂii:@@tﬂ@nt @d@\kﬁeqmé | £8t mofer eicrt lé)nsecond

a5Pesr i BP0 Y di b dr B et i PHEad s afaa defective
ptilqaihgés lesal reezamoh ahdriiegits Jtrranbyetendafm:dnnob pixel
Gda§s9h' %eﬁp‘ha@é% ﬁs&n@ ke‘%Pée{é 0&%5&&%@'@ die] G. The

ective aser beam starts tO |
CBF &BEI GEL [ kIASTF RAATH LuAER AN bFoL L8dehy et giechanical

ofdegtetitve Axedhextdhe cutting off of |aser beamL
el ectrical

can 08, gt LRb! SHLPY B IREa L e e SLERILLER paen, where
lpaeh, baher 4 dherege pennsl diremgeon tandi thet isoananichg speed
débeegsanni B¢ SR ted outside of defective pixel G, it is
not necessary to control repetition frequency (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
invention 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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decreases, are |ocated outside of defective pixel G
it is not necessary to control repetition frequency
(f) of laser beamL so as to keep overlap ratio (a)
constant. Thus, alnbst the sanme energy is applied to
entire parts of alignment filnms 71 and 72 just by
emtting | aser beamL at a constant interval.
Consequently, entire parts of alignnments filnms 71 and
72 can be worked with al nbst the sane energy w thout

WHRDRSISNG1GOhEp fglter 68 or 1 TOfilm70. Numerous
—TodrTTTatTons ot —th

e present invention are possible
in light of the above teachings. It is therefore to

lbeAuméam&kDmﬁté@&feMtEBQ?di&éfé@@peeoﬁlkfﬁ.&gDaEdEﬁquld
esent _inven racticed i
chuBkaY ol RBLRRER o RuT Bl PherRbeE R BrSlerit’a Laser
biamMHAPMHiﬂﬁyn%EI>IS 1. A nethod of correcting a

def echbye %ﬁb Pi 913'8P¥§ta§rdﬁggha§;§8| tMhe defective

scanni.n t e |ve pl er eam
Pt¥ rrf§*%ﬁg %gw heh| ComvVE 1955t Ahedilasiedy Repmet and
the dmbe(i&nlgve:h@ll@$efabéﬁﬁ1 Ir@lSath@htso:nh@ desnd hen a
a noving t.he |aser eam.re e
o B8 B B o R T o P e b At i ?mt@x 247 bean
tohechaséhebatafetbigeapiied .def ecti ve pi xel .

nethod of correcting a defective pixel of a I|qU|d

stal  display according to claim]l, wherein ving,
ne55ad (R EFREEHEG @ (R F@HSV BN HEds %ﬁnglqmd
crysthenﬁnsplaychcectd@ngoﬁkhagunah 1o wWherepin cabving the
l%é% }?g }nh§ellg%‘i %mt nrgsggl[ ql1qu g%é&fﬁéngh% lens in
ec prxel S di SplayHecor
atdelrcﬁ%thm ortvm@g@nﬁln’@mtdge pmx_tlcréak@rmtﬁa téEaiaeer “beam.
to the lens includes noving the | aser bean1|n a-

directi ort ogonal t he o cal axi s ,of
3. A met% orrec%gng a ectlve plxel of a liquid

crystal display according to claim 1, wherein moving the
laser beam relative to the lens includes moving the laser
beam 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.

5. A method of correcting a defective pixel of a liquid
crystal display according to claim 1, further cémprising

irradiating on the defective pixel with a laser beam
to generate an air bubble before moving the laser beam
relative to the lens.
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| aser beam 4. A nmethod of correcting a defective

pi xel of a liquid crystal display according to claim
3,-wherein noving the |aser beamin a direction
orthogonal to the optical axis of +the |aser beam

i ncludes noving the | aser beamusing a scanning unit
having a mrror to reflect the |aser beam 5. A nethod
of correcting a defective pixel of a liquid crystal

di splay according to claim1, further conprising
irradiating on the defective pixel with a | aser beam
to generate an air bubble before noving the_laser bheam

6y halphBeofo AheEEFRCt1ng6a Aehadod df PRl Fy atduid
cﬁ}eéggnl MQS@JD&%} Mcardifyi do enystals dlv&pé@dlﬂc@@ffddﬁ@tlng

oh 5k AT e 81 Dot el B 0N LG 92 BElidB ke an aix

bmbhladeac&udahznnnqﬁxmtihg daf@ﬁa\deﬁnaeivaﬁphxal with a

ﬁ&%ingEgell§§?'qgﬁﬁn %E% tﬁﬁélfgéﬁrbﬁ@gh relative
ens inc

ative |ng a si ngl e- node
t¢ 4 LBoan: FELHEPSETOY S8R Slwemo%eﬂé% hejam relative
t&Oofhectieng.a defective pixel of aliquid crystal
di splay according to claim®6, further conprising
adj usting an LD tenperature of a |aser diode.to emt
a nul%. Anoegehbdsef ¢eanetbingeactafeényiveepakelbobm 4,iquid

and - adjusdi n@lé%ﬁ%%%%ﬂ et 8 chhen asers ek edert o

emt a S|ng e- no ser bea or scanni ng 't he
def eQAMRE HT4kRY. 8. A nethod of correcting a defective
pi xel a@fuathiinguiach mm@eﬂﬁﬁkayoﬁcaond@w ti(icQ:léiiﬁb emit

1 h | at

o i o TR S P £ Ialie For BB BHE, ol SgEls, ana

to madijantalrnggarreht) tempevatulre ofethetliysepidipdegto emit
a A 1Ry hedn8heCoaRE! G fA8f &dd Vel Ry XBheOleelitdWicd pixel .

8. 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
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.

10. 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 a pulse laser
beam relative to the lens with each laser spot on the
defective pixel overlapping the adjacent laser spot at a
constant overlap ratio.
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crystal display according to claim1, further
conprising adjusting an intensity of the | aser beam
using an attenuator. 10. A nethod of correcting a
defective pixel of aliquid crystal display according
to claim1, wherein noving the |aser beamrelative to
the lens includes noving a pulse |aser beamrelative
to the lens with each | aser spot on the defective
pi xel overl apping the adjacent |aser spot at a
constant overlap ratio. 15 11. A nethod of correcting
a defective pixel of a liquid_ crystal display .
1lacdorme hlgodo of| sionrecting har dedesitisinglkeepPiy & Hetquid
cﬂmﬁt%_ 1 b&@ﬁ“pﬂé@'"ldﬁdoakﬁuﬁi? _nﬂooﬁflta{lﬁn def leﬂf_rmerp@wiprtising
il e changin irection,g e relative _pmov ;
keRbTe TaBaL SemAeaT et pn Eras i ad hd oY *piR! B ot ive
picorY edti g chated ent i viee pi ke¢cblioa bifquhd reigstale movement
[ a ordi [ wher ei n noving the
oﬁtgﬁé %%gégréggﬁgd%yf%ﬁghgé &ris i ncl udes movi ng the
| aser beamrelative to the lens in a first direction

1201 tzbor@ﬁﬁﬁgd bqttd&ﬁ&&g?l; faxas:ta]séfcﬂihﬁelpﬁgralbsana; diquid
scan .defective pixel, further conprisin eni.
CRH % hel SBUGH AAGAT 13! DI AGOO (o VOSFBAR JBVilg the
lgzecel behnl eedantiveuitty tive nbesst hedlaskes eawing the laser
bé':ﬁ'h afd Ve fel gS LRRsS 1R I'i‘?)hfa' st iy @6f 408t ion orthogonal
changing the direction of the relative novenenh of %he .
£q e ARIFab axbs| @hstpi 1 @SRECPPAR EReSFafefrPFedpiective

pifN) Frkagieat idigne & hegdef ective pixel, and noving
laser.b

t he eamrel.ative to the_ | ens j. . cond _
 di r ecf$ORLBPt iB§orkAS G }?ﬁ@mogtriog‘all a]%l@l%?ggﬁe SRR
ddfsrtive pixelt hehided econténpiing .td3none spgarlaser beam
rédloétf\?ér%t LAY A A6d eChi VRePIFI§ls 0T rdbgubd, crystal,

Isplay, conmprising; a |laser apparatus tp enmt a Ia%er

beamchanging the direction of the relative movemen of the
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 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; and

a second stage to move the lens in a direction
orthogonal to the optical axis of the laser beam for scanning.
the defective pixel by the laser beam.
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a lens to converge the |aser beam a first stage to
move the liquid crystal display for letting the
defective pixel face the lens; and a second stage to
nove the lens in a direction orthogonal to the
optical axis of the |aser beamfor scanning. the
defective pixel by the |laser beam 16 14. An apparat us
for correcting a defective pixel of a liquid crystal
di spl ay, according to claim 13, wherein the | aser

142PRAT AL YS - SOIBI £ SEE G # AL nE Ul d UL 21 y@EIx éll e at Diquid
emt excitation light to the | aser gd, heegaseg e laser
CHAIRSHY. GO HEY edREOOCRARge T Tt Brper al e S 15, e
apappartaisiscéapreeesect i ng a defective pixel of a liquid
crys%ghL égplggd,cggpgising: a |l aser apparatus to emt
a laser beam ™ a’lens to converge the |aser beam a
firsta stagertdiaeetohenitgq@¥cEigsian dighita 9 obhe laser

rd&t theg1hbe rdef ekl ¥6nBh ¥elrelnes thangkeas; Lbrtemperature.
scanner to nove the |aser beamin a direction

orthogonal to the optical axis of the |aser beamfor =

15scAannapgarthesdébeato meeptxaly dydafect averpbeainof@ liquid
or xctdng. a defective pixel of a

< |d%¥gaﬁg%§§?&V gﬁﬁﬁé%%légbording to claim 15,

wher e nla ger| a§§ﬁra.talr$pafr<ht$}§}Eoﬁfpllia§@§r P9%38er rod;

land & | BSKS Qﬁoegn%x@a ttk@é(Clé?_bh:Om)elang'ht to the

t:ﬁ;;? ﬁg%ptﬁgaggsgg.ggggetﬁgnfilﬂfﬁjéfbgggfggigp&gy 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 beam.

16. An apparatus for correcting a defective pixel of a liquid
crystal display, according to claim 15, wherein the laser
‘apparatus comprises

a laser rod; and

a laser diode to emit excitation light to the laser
rod, the laser diode configured to change a LD temperature.
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