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MB~HOD FOP. CORlUlCmZNQ DEFECTS 9N COLOR PILTER 

BACKGROUND OF 'fHE iXNVJilNTION 

The present in"Crention relates to a method for 

correating protrudinq defects er white o~ blaak defeats on 

a color filter, which ocau~ during a proceos to manufacture 

a color filter £er liquid o~stal d!eplay apparatus. 

Refer~ing to Fig. 6, description will ba qiven balow 

-'on an exmnple of a IJ\Clltbod for manufaaturing a oolor :filter. 

On a transparent substrate 2 sucth aa a glass plate, a 

liqht-shielclinq laye~ BM oO!llpr1sing striped pattern with 

line w.idth of 20 Jim, pitah of BO µm, and film thiaknaes of 

about o.s JJm is fol'!mGd by soreen printing. Na¥:t, on tha 

light•shieldinq layez, a ~d colorant sanaitive ~aterial R 

is coated. Then, a photo mask is placed and light 

exposu.re is per£oJ:U\.$d. Next, a green pattem layer and a 

blue pattern layer are f'o:aned by the same p:rooodure. Both 

longitudinal sides of each color pattern layer are 

over1apped on the liqht-shieldinq layer BM for a length of 

about 10 #lm, and the fillll i:h.i.cskneae ta about 2 /lm.. Next, 

with the puz:opose of aohieving pbysico•ahetn!aal protection, 

and of evenly adjuetinq and flattening the s~rfaaa, a 

photo•auring resin ia coated on the oolor pattern laye%, 

and a p~oteatJ.ve film layer OP ia f o.aned in film "thickness 

of about 2 - 3 /1 "ftl. Furthar, a film of: indium tin oxide 

{t~O) is fot:med on the protective layer by vaouwa ~iltn 

~oxminq method, and electrode pattern is fabrioated hy mask 

deposition method, etobinq method, eto., and a transparent 
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Qleotrode layer 1e foxmed to prepare a aolor filter. 

In the process to manufacture the oolor filter ao 

d&saJ:ibed above, f'o:r:e!gn objecte "a" such as du.et are 

inte.aningled in the aoatinq process to coat aolor sensitive 

material as shown in Fig. 6. If these objects ~emain on 
the color pattern layers a, G or B or f o%Giqn objaots suoh 

as dust are attached on the s~face of the aolor pattern 

layer, proti:uding defeats "b" may be formed on the portions 

·aoz~espondinq to the foreign objects suoh as duat when the 

protective !aye~ OP is formed on the aolor patto~n layer. 

Aleo, when dust ie attached on the photomaak, white defects 

"a" nay oaour on the color patten layer or blaalc defects 

may be qane:rated on the light-shielding layer BM. Sueh 

defects may impa.i~ orientation of .liquid arystals in liquid 

aryatal ce11s, which a~e p~ovided on the surface of the 

oolor tilter, o~ may lead to d.afecta in the iaagea taken or 

displayed, and the FOduots produced usinq the color f.ilter 

may become defeative. In. the past, aa deacr:lbed in Jl'•A"" 

3-274504 o~ JP•A•9-184910, met.hods have baen ~roposed to 

coat a colorant sensitive mate~ial a£t:er autting the 

defective po~tion off and to xmlove it usin.g the laser beam 

in o~der to oo:r:rect tha above defeote. 

SUMMAt\Y OF l'HE XHVBftXON 

However, aaoordihg ~o the oonventtonal method tor 

cor:r:eoti.ng- defeota a.a described above, ii: is di:ff:i.oult to 

fill ink to oorners when th$ cor~ective ~nk is droppad to 

the uppe~ surface baoauae almost the entire ragion of 



L 

3 

picture element is cut in ractangular shape, and void 

patohes or une~enly aolored portions are likaly to ocou~. 

Also, the quantity of the oolorant to be removed is higher 

than the oase when only the portion near the def eote are 

aut. off. As a result, colorant materials are splashed to 

the surroundinq ~eg!onst and theea may cause new defeats. 

Further, in aaaa the hue o~ the cor~QOtive ink is different 

by appro~imately one picture e1G81ent from the hue of 

colorant picture element, defects a~e very 1ikely to oaaur 

dqe to color differenae. Ae a result, the pexcentage of 

acceptable products after oorreotion may be low. 

!ro solva the allove probloms, it !a an object of the 

present i.nvention to provide a method ~or aorreotinq 

defects on a color filter, by which it is poasible to 

correct all of protruding defQOta, wh:L1:e defaots and blaok 

defeata, whiah a~e gGne~ated in tha p~ogess to manufacture 

color filter and to extensivoly improve tho percentage of 

high qual:i.ty prociuata. 

Wo attain the above objeot, the invention of alaim 1 

provides a method for ao~z:ecting defeota on a color f~1t~r, 

which aamp~iaee the s~ps of eetting a diQeter of a lase:r: 

beam in a a!xoular oo~reoting region including defective 

po~tion, or more pxefa~ably, in a airculax oo~~eoting 

region aomprieing a ci~ale wh!cth oircumeaxibes the 

defective portion in orde~ to ensure better pe:cneation of 

liquid and better diffuaion, and to prevent uneven coloring 
. 

due to inauffio~ent flow of the liquid when the daf&otive 

portion on the oolo~ filter is removed by irradiation of 
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the laser beam, dropping a aorrective ink to upper surface 

of the oircular oorrecting region by an ink jet unit so 

that the ink is :fo.nned in spherical ahape after the 

airaular correcting ~egion has been ~emoved, and harcktning 

and shrinking the oorreatiYe ink by an ink hardener 

the~eafter so that variation of film thickness in the 

circular co~%eot1ng reqion can be oontrollGd within 0.1 #m. 

~he invention aaao~dinq to olaim 2 provides a nethod 

for correoting dafeots on a oolo~ Eilter, said method 

comp~i$inq the Dt&p of aattinq a diameter of a laser baam 

on a ci~cula~ coxrecting ~egion inal.uding defective po~tion 

when the defective po%tion on the oolo~ filte~ is ramoved 

by irracliation of the J.aser beam, and depositing a metal 

£~lm o~ •ore th&!). 1000 angs~rom in thickness by 1aser CVD 

method on the ciraulax cor~ecting region af te~ the circular 

correcting region ban been removed so that baok ligh~ oa~ 

be completely shield&d. 

Aooordinq to the p~esent invention, it is possible to 

easi1y oo~rect all of protruding de~eats, whita deEaota and. 

black def aota caused Ln 1:.he process £0~ aa.nufacturing the 

aolor filter, and also to extenaively improve the 

percentage of high qual.t ty pxoduots • Further, aaoord:Lnq 

to the invention of a1aim 1, :Lnk aan be dropped by 

selecting ink oolo~ depending on the defeot~ve ~egion by 

the tnk jet unit. For example, in case the aorr~otinq 

~Qg~on is a green patte~n layer, a g~een oo~reative in~ oan 

be d~opped. As a result, defeats on the green pattern 

po~tion can be eaai1y corrected without resulting in uneven 
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colorinq. 

BatE~ DRSCRIPTION OF THE DRAWINGS 

riq. 1 1$ a blook diag~am to explain an example of a 

•ethod for co~~ecting defeate on a color ~ilter -coording 

to the p~eeent invention; 

Pi.g. l ia a drawing to explain se1:ti.n9 of a diam.ate~ 

of lasa~ beam in the arranq91lont showft in Pig. l; 

:&'ig. 3 ropreaente drawings to agp1ain Kxample 1 shown 

in Pig. 11 

Pig. 4 represents drawings to explain 3xample 2 shown 

:Ln Ji"iq. 1; 

Fig. 5 repraeents drawings to explai.I\ a aompa~ative 

axample •hown in Fig. 1; and 

:&'iq. 6 ia an enlargod. sectional view to explain a 

defeat on a color filter. 

DlB!'AILBD DBSOUP!rION 01' !emt ~D EMBODXMBNT'S 

Deso~Lption w~ll be qiven below on embodilnenta of the 

present invention referring to the cb:awings. rig. 1 ~s a 

bloak diatJ:am to explain an ex-.pla 0£ a method ~oc 

oo~~eatinq detects on a aolo~ f1l1:er aaao~cli.ng to t.ho 

present invention. 

In Jriq .. 1, a substrate 2, wh:lah has a color pattern . 
layer as described above foz:med on it, i• placed on an XY9 

staga (substrate movil'lCJ atag$) 1. Whis XY 8 stage can be 

moved along XY plana and at a tilt angle 9 by a dl:'iv~nq 

mechanism 3. A de£eot detecting uni~ 4 ts a device for 
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checking defocts on a cola~ fil tQ:r as d.oscrib4lld above.. A 

CCD aame:a 5 takaa an image of the subatrate 2 via an 

objactive lens 6, a semit~anspa~ent JJU.~ror 7 and an image 

foning lens 8, The data of the image thus taken is aent 

to an .image processing unit 9, where the data is binariEod 

with a p~eset threshold, and a defective po~tion on the 

aubsuata 2 is e)Ct:aated. ~ha extraot&d defeot 

information is displayed on a display 10 for oonfi:cma.tion, 

and it is sent to an arit:hm.atic unit 11. 

A laser irradiation unit 12 i~radiatas a laser beam to 

the defective portion t!etea1:ed by the defect detecting unit 

and it ia used to remove aubstanaeo which •~e pr~sent 

with~n that region. Tho laser beam is etnitted £tom a UV 

laser oscillator 13 (YAG laser) with output of 15 mj or 

more (wavelength: 1067 ma) or with output of 2 m; or more 

(wavelength: 533.S nm), and ir~adiation energy density of 

the laser haa¥11 is ina~eaeed or decreased by a density 

adjuster 14 • !he diQ\OteJ: of the laser baasn. is enlargad 

by a diameter enlai:-ger 16, and :Lnt:enai~y of 1:he 1aee3:' beam 

is equalized, and it entere an opening adjuster 11 via a 

mirror 16.. 'J!he opening ad:iuste~ 17 J.e provided with a 
p1u~ality of Jl\.oving plates around the opening. By ~oving 

the moving plates using a d~!v:Lnv mechanism 19, the 

diam.ete:c of the opening'is adjusted, and. the diameter of 

the laser heam can be adjusted to the value ae desired. 

That is, as shown in rtq. 2, when a c:IGfeotive portion D is 

pi.01'.ed up on a p.:Lo'bu:r:e element :r 0£ a. Oct> camera, a. 

dialneter "r" of' the laser bell!\'\. .ia set within a. oi.~oula11 
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aorreoting rogion M, whioh aompri$es a oirale 

ciroumscribing the defective portion n, and itu center is 

used as a pooition in~o:nia.tion of the de£eotive portion D. 

~he airoular aor~eoting region M may be a oi~ale, which 

includes the defGotive portion D. The dis.mater "r'' oan be . 
changed within th$ :r:ange o'f 50 to 150 J.l•. After the 

dialUeter of the lasex beam has been adjusted to a desirod 

value by the open:i.nq adjuster 17, the laser be:uu is 

p.i:otrudinq to the substrate 2 poait:loned on the xt8 st.age 

1 via a Jllir~o~ 19, an image forming lens 20, the 

smait:r:ansp~nt mirro~ ? and the objeotive lena 6. 

A d$feat aor~eating unit 21 i• a deviaa to plaaa and 

fill a pattern layer into a portion, Erom. where tha 

eubstanaea have been ~eaoved by the laae~ irradiating unit 

12, and it io provided with an ink discharge unit 22, a 

driving airauit 23 for ~iv~ng tho ink disoha~ge unit and 

an ink ha:rdene~ 24. Aa the ink diaobarge unit 22, a 

dispenser or an ink jet dev.:Loe Jl\a.y be used, As the method 

for diaob~ging f.ro. the d!apeneer, a aontinuous diaobarge 

••thod for continuously di~obarging the ink or an 

intermittent disoba~ge method for intexmitt.Gntly 

discharging t.he ink after ink d~ops are prepa.i:od may be 

used. As the ink jot unit, there aJ:e two t:ype•: 

contin.uouCJ t;n>e and on ... delaand type. na fomer is to 

apply an electric fiGld while ~nk is oontinuously injeoted, 

and ink is oolleoted on a aapture dish so that izik is not 

aoated on the substrate of: the color £ il t.o:t • Ar:oox-ding to 

the labte~, ~he oolo~ Eilter substrata is moved, and ink 
\ 



8 

disch8f9& is turned on or off, deponding en the position of 

1:he suhst.%ate. Ao the ink dieoba:rqe unit 22 as deaoribed 

above, :i.t iG p:refe.rable to use 4l\ ink jet unit., Other 

methods are that correotive inks aan also be dropped by 

laser the=o-fus:Lble transfer matb.od, needle painting 

method, and so on. In the follow~ng, desaription will bQ 

~iven by taking ~n exBJllPl& on tha ink jet unit. 

~he ink j$t unit 22 is a deviae to drop oorreotive ink 

in four colors of red, green, blue and black. !rbe 

corrective ink is preferably an ink made of thexmo-CN~ing 

res.in o~ tJV-C11rtng resin with higher surface ~ension. The 

.ink baz:dene~ 24 comprises a heatLnq block or a uv~ 

1rrad.iation spot J.ight sou~ce. i:.t. is de1!1!t.gned in &uoh 

nanne;r: that the ink jet unit 22 and the ink ha~dener ~4 can 

be moved toward the eubstrata 2 b~ a li~t meohanism (nob 

shown) • 

'l'he arithmetic unit 11 transmit• an in~o2:SJ1Ation, which 

indicates shape 0£ the defective po~tion and its position 

to the driving- mechanid\ 18, and drives tha opening 

adjuster 17 to abange t:he diameter of the laser beam.. At 

the aame ti11le, J.~ =:1.ves th• X¥9 sta.qe 1 and det.em:Lnes 

!rracU.atinq position of the laser boam. Alao, it 

tranomits signals to the UV laser oaci11ator 13 and the 

density.ad~uster 14 and controls i:o~adiat:Lon time, numbar 

or t.:l.mes of tr.radiation, and i~~adiation ane~gy densit~. 

Signals of ink aol.o~ and ink drop quantity a~e sent to the 

d~~ving airouit 23, and the ink jet unit 22 is aontro1led. 

Nex.t, description will be given on Examples 1 and 2 
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and aomparatiYe example of this embodiment. First, 

~a.mple 1 will be deaoribad referring to gig. 3. 

Fiq. 3 (A) shows a condition wha~e the ciroula~ 

aorreoting rAgion M including the defective portion of a 

grean pa tta~n layer G is removed by tho laser beam. In 

this example, line width of a light~shielcling layer BM is 

20 #m., BM spacing is BO /lm, film th!okness of a colo:r:ed 

layer B.GB is 1.4 µa, an4 diamet&r of the airoular 

aorl!'eat:Lng region M ia SS Jlm. Noxt, green aorr$otive ink 

G' is dropped to the circular co~:tecting ~egion M by thG 

ink jet unit 22 as shown in Fig. 3 (B). As the green 

corrective ink G', thez:mo•auring zeain or uv-ouring r~ain 

i.G used. 

8 Tho £ollowing ma~ials were used a.a the tbe~o-ouring 

i:esin: 

B4.nder resin: Copolymer 01! benzyl -.ethacey1ate and 

glJ'ci.drl matbaarylate 

MultifUnctional epoxy resin: 

O~esoi novolak type epoxy resin 

Polyvalent aarboxylic aoid; Tzimallitia acid 

Solvent: 

G pigment: 

! pigment: 

Dispersant; 

Pzopylene qlyQol monomethylether 

aocatate 

C.t.No. Pi91nent Gre&n. 36 

C.I.lfo. PiCjJlllent Yollow 150 

Solaperse 24000 (•anufaatu~ed by 

Aviaia) 

e A pigment diapersion aompooition having the Eollowing 

OOl\\POnents waa used as uv-auring :r:esin: 
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Binder resin: Copolymer of methacryl~o aaid and 

bonzyl a•thaarylate 

Multifunotiona1 monomer: 

~rill\.Gthylolpropana triao:r:yla~ 

Photopoly:me~isation initiato~: 

Solvent: 

G pigment: 

Y pigment.: 

Diapersant.: 

X%qaaure 907 (manufactured by Ciba 

Sp$oialty Chemicals) 

Bthcxyethyl propionata 

C.X.No. Pigment Green 36 

C.l.No. Pigment Yallow 150 

Solap~se 24000 (manufactured by 

Avicia) 

Disaharge quantity (vo1ua) of this ink was 4 drops at 

the ~a.ta of 20 Pl/drop. That. ia, inlc drops of 80 »:t were . 
di:opped ao that thi;a ink ia formed in opheJ:1oa1 shape on 

upper au~face of tbe ai~aular aorreat.ing ~egion (Fig. 3 

(B)). Jrinally, when the aorre.otive ink G' was ~dened 

usinq the ink harden•~ 24, the oor~eat.ive ink G' waa shrunk 

as shown in ~ig. 3 (C), and bhe ai~oula~ cor~ecting region 

M wa• ~illed and corrected to be flush. ~hus, i~ is 

possible to equalise va~iation in film thickness to 0.1 P•, 

and unevenness of aolo~ oan also be cor~ected al.lno$t to the 

level suitable for practical use. 

Xn case of thezmo-auring ~esin, when the oorreative 

~nk G' is hardened, baking was performed at 220°C for 10 

minutes on the hQating block. By this heatinq, the 

spheriaall.y swollen fo!:.'Dl of ink by 5 I'm highei: than the 

upper surf aaA 0£ the surrounding portion after ink dropping 
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was reduced to a form of a oonaava lena by o.osµm love~ 
than the upper surface 0£ the su~~ounding poxtion. In 

case of uv-ouring ~esin, ultraviolet ray wam irradiated by 

spot irradiatio~ of 1000 mj/om2
, and baking was performed 

at 200°0 f'or 30 minute& on the heating blook. •. Sy this 

heating, the sphe2'ically swollen :fonl of ink by 5 /J m 

hiqhe~ than the uppe~ au~f aoo of tho auzrounding pbrtion 

was tu~ned to a form of a convo)C lens which waa by 0. 09 /1 m 

higher than the upper aur~aae of the surrounding po:tion_ 

Nex1:, Exaiaple 2 will be desar:ibed ref'erring to Fig. 4. 

l'ig. 4 (A) shows a zed pat:tezn layer J\. A p.rotnding 

~feotiva portion n ie·p~esent whe~e the aize of picture 

e1eiaant is 100 x 300 µm, and film. thiokness is 1 Jlm. Fig. 

4 (8) shows a condition where th& aircula.r correcting 

regia~ M including the dafeotive po~tion D ia rGQ\oved by 

the laser beaan. Dia.eta~ of the circular oorxeating 

reqion M !a 60 IJ•· NGxt, red oorz:ect:lva ink JV Ls dropped 

to the ai~aula~ cor~eating region M by tho ink jet unit 22 

as shown ta Pig. 4 (C). Aa the ~ed eorreotive ink Jl', 
the:cmo"auring resin 1a used. 

e mile following aubstanaea wue used as bba tbermo ... 

a~ing :rea:i.n: 

B:S.ndex resin: Copolymer of banJ&y1 Mthacxylate and 

glyaid¥1 methaarylate 

Multifun.ational epoxy reaint 

Creao1 novolak type epoxy reai.n 

Polyvalent carbo~yl!o aoid: 

W~imellitio acid 
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:a pigment.: 

Y pigment: 

Jl:Lspersa.nt: 

12 

Propylene glycol ~onomethylether 

a.cet:e.te 

C.I.No. Pigment Red 254 

C.I.No. Pigment Yellow 139 

Solsperao 24000 (manufaotu~ed by 

Avioia) 

Discha~ge quantity (volume) of this ink was 4 ch:opa a~ 

the rate 0£ 20 Pl/drcp. !hat ie, ink drops of 80 P:C were 

~opped, and the ink was turned to a aphariaally swollen 

tor. by 6 ". h:Lgha~ than the upper aurf'ace of the oiroula~ 

correcting zegion M (B'J.9. 4 (C) ) . finally, baking was 

pe~fomed at 220°0 for 10 minutes on the baa.ting bloak. lty 

this heating, a spherically swollen portion by S #m bighe~ 

than the uppe~ surf aoa of t.he eur~ounding po~tion f o~ed 

after dropping of t:.ha ink was tu~ed 1:o a fo~ of a aonoave 

lens by O , 9 /.l m lower than the uppez- surface of the 

surrounding portion (Fig. 4 (D)). Because the cor~eotive 

ink hav~ng the same hue as the red pattern laye= R was 

filled, thera wae almost no dif~erence of oolor on the 

aorrected po~tion. 

Hex~, the comparative example wi11 be described 
. 

~efe~~ing 1:o Fiq. 5. in the same manne~ as in Bxa:mple 2 

shown in Fig. 4 (A), oo~reaticn w~a carried out on the red 

pattern layer a wheJ:e a protruding dafeativ& portion D wae 

present with aisroe of the piaturta Qlement 100 x !00 Jlrr.t. and 

film thiakneaa of 1 fl m. As shown in l'i~. 5 (A) , a m.aak 

with reatangular opening was plaoed, e.nd·~ oo~raating 

region M' including the dafeotive portion D wae removed by 
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the la~e:r: beam. 'l'ho size of the portion to be Z'emoved wao 

100 x 300 P•, and this appro~imately corresponded to one 

picture element. Next, to the oorreating region M' of the 

portion to ba removed, a rad corrective ink l\' whiob was 

the sama oor1:eative ink aa in Example 2 was dropped by the 

same proceduJ:e as :ln EJtample 2 • As ahown in Fig. 5 (B) , a 

po~tion not fi11ed with ink (ink-lacking portion) X was 

gene.rated at oach of four corners of the reatangular 

cor:.:eot.ing z-egion M' • Hext, when :bakinq was aur:i.ed out 

by the eaae ~roaedure as in Example 2, a void poi:tion C o.r 

unevenly colored portion C' due to insufficient filia 

thiclcnaes was fo'IUld as shown in Fig.~ (C). 

Next, deec~iption will be given on another embodiment 

of the pJ:eaent invent.ion. In the above embodiment, tho 

defect correcting unit 21 compriaeo an ink jet unit 22, a 

drivinq circuit 23, and an ink hardener 24. In thQ 

however, instead o~ the defect 

oo.r:reating unit, a dev~oe based on the laser CVJ> method ia 

used, and a metal :fila of light-ahialdinq film BM, which 

baa ch~:lum. 02: tungsten as the main oomponent.s nuoh as 

C~(C0) 6 , W(C~)., is deposited by vaauWQ. avapo~atlon in 

thickness 0£ 1000 angab:om or mo~a. Aaoord.ing to this 

method, n!Jaila~ly t.o the oaoe 0£ the defaot go~~eating uni~ 

21, the substances in tha oiraular oo~reot,ing .r:eqion M 

detected by the infoxmation t.r~smitted from the arithmetic 

unit 11 ~• i:emoved, and the metal film of the l:Lght­

ohielding filll\ BM le deposited on the circular oo~~eoting 

~agion M. Aa a ~esult, back light can be completely 



14 

shielded. Even when the oircula~ corrooting rogion is a 

color pattern layer, the ~tal film of the liqht~shielding 

film BM ia depoai tad. No prc::iblem oaaurs in the produced 

color filter, and not only black defeats but also 

p~otruding defeats o~ white defeata on tho color pattern 

layo~ can bo coz::r:eated. 'Hhon the d0vi99 baaed on the 

J.aoer CVD snothod to used, tha th:lakness ot t.ha metal film 

to be deposited can b• adjusted, and it is poss:l.ble to form. 

a color patter~ layer with no variation in ~ilm t.h~akness. 
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WHAT XS CLAIMED IS: 

1. A method fo~ correcting defeots on a color filtQr 1 

cOlllpriainq the steps of setttng a diameter of a laser beam 

on a airau1ar oo~raoting region including a defective 

·portion when the defective portion of a color filter ia 

z:emoved by iz:z:a.cliation of the laser beam, c:b:oppinq a 

aor~ective ink. to upper aurfaae of the aireula~ oo~reating 

region by an ink jet unit a~ter the circule.r correcting 

region has been z:iemovad, and hardening and shrir.king the 

aorreotive ink by an :Lnk hardener thereafter. 

2. A method for correottnq defeata on a color filter, 

aomprieing the s1:epa of setting a diameter of a laser beam 

on a circular ao~~eoting regioft including A da£eative 

portion when the defeative portion of a oolor filter ia 

removed by irradiation of the laser beam, ud depositing a 

metal film by laser CVD method to the circular oo~~ecting 

~•qion a£t:e:r the ai~cula~ co~reating ~•gion has been 

removed. 

3. A method fo~ oo~~eoting de£eats on a colo: £iltex 

aacoxding- to cla.im 2, wherein th& metal :film. to be 

depoaited by the laser CVD method contains ohz:omium or 

tungsten as main components. 

4·. A method "f!or co:ra:eab!ng defea'te on- a oolor ::f:Llte:r 

· acao11ding to alaim 2 or 3, wh&z:ein the d.efeotive portion to 

be ~Qlllond by .:i.~~atliat:l.on of the laser beBDl Ls a blaak 

defect. 


