; ~e3ee bl : 06T @ 2METHOD AND APPARATUS FOR CALI BRATI NG MARKI NG POSI TI ON
~~~~~ os~~, EMhaKEa 5 BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a nethod and apparatus for calibrating a
mar ki ng position in a chip scale marker, and nore particularly, to a nethod
and appar at usMEJHQRIANDAPRARATS IHQK GALIBRATING MARKINGPASITHANkKer

that marks characters on a waf er-Ghi int 2. Description of the
Rel jl]ﬂmnmmmuﬂummeneral , each Wg'géﬁ"hllupgg}gp\'# g‘é@ﬁ’&bonductor manuf act uri ng
pro sed of several thousand to several ten thousand chips. Once

chi ps arewdnpl et ed, a marking process of marking characters and/ or nunbers
is performed 1 s on the conpleted chips so as to classify the chips

according to their product p'A%K@E&ﬁ’NE'OﬁtTﬁEIﬁVﬁ‘t[ﬁov\f he mar ki ng process
is performed by a chip sca i FIG 1is a
schemati c vi ew Bleldotiedneéntadn p scale marker 10, illustrated with a wafer

w. Referring to_FIG 1, the wafer wis placed,on a wafer holder 20, 20 and
a laser 30 is pBE?PfQﬁ?é@"IYQ”H(RFFﬁ'@t% meiheg and@pparatys dor ¢rlibrating a

osci | | at edn SR : aéﬂd L i | n the
waf er w vi rgagﬂg??rogﬁ%tﬁ;nggﬁ%?g?%@sﬁ\ r‘rf](gk, S Or\xﬂ%@egﬂt&%ﬁ&%ﬁg?@g@%ﬁ?% and
an f-t het aapraratus4for aalibratinglal markindg position imaabipscalemarker that psarkdbove t he
waf er holder 20. a camera 40.is.positioned for nonitoring an 25 object held
by théglwaf‘gr?arﬁS‘e&%Pn%Owa‘aﬁﬁ'&%&panB? lﬁlﬁeﬁ‘s connected to an X-Y stage 50 and

nmoves withothe PBedciit@eofide Hdtated Aref erence nunmeral ' 60 denotes a table

on which the X-Y stage 50 and the wafer holder 20 are placed. To performa

mar ki ng pr ocessin@enarakeachwafereusad iha semicansiustor mamwackiringmieaessigs t o

be preci Se&dm@ﬁ%%# Lans g thbEs&nd g%&fetrél' ﬂeﬂf}ﬂsgéaﬁaeﬁrﬂ@ﬁ?oo%éi *lsq’s."ér‘?eg a
waf er at a maFking position according to geonetrica aracteristics of the
waf er or acorapketed,ta markiag prodesseofimarnkiny crarasters apdfdr oaumezbrbys pedognédi ng

the recognition characteristics of a wafer, such as a bhal] arra r.a
Fecogit ¢+ o HiF ROMBIEEREhiER sor fusstiiffel itk pesT GO taeBraliushiat e
mar ki ng pogiimbers. UAtiBisainiel thaPharkif prerbss ¥sparornfid biracHip BBalerR&M@Ri ti on
of the exact chip position and precise |aser beamirradiation are
required tbSlﬁg_ra‘laﬁﬂﬁ beammar ki ng process on a chip of less than 1 m®.
However, even !l{:lé.hfsisaa( QLR @@ﬁpofcé)gghér’a?Bﬁipasrc%liﬁwtdrﬁérjﬁjj’ilél}s}?r%t?d
irradi ated position Of a laser beam may gradually change due 10 external
condi t i onswith @wafer w.brR¢femingivdFIiG: at, thé wHier wiis ptacedro m @ waferholderd 200
periodically, check this change ,and |i brate the_ | aser beamirradiation
bosi ¢ PBn | A1 adeserA0)s hostinsbei o Be meE BolcAEalor RigsSuRPAAIS br at i ng ¢ he
mar ki ng pogidinBd Y BassSOLita8f e |hE&r 30/ RalfatdPBh Thipsesh MHEOwWHRIr Ky Ng
conditions, it is necessary to periodi cal IK/ and conveniently check if a

=]

| aser beanvina plurality et edrrens (RotishowrofbegalvRoa scapnen 32 apd jag fthataalgnam
expl ai ni ng j rJ mar ki ng errors.

Convent i on%zlil’l %'?dqgﬁ%]gs@rg Se%%%gf’@frrségﬁgﬁggh%' a wafer-type plate 70 in

V\ﬂi ch ﬁ pl ural iAbom? tHHﬁWaferWégzaﬂ, ag:aineiiﬁmmtsm%sbm%rmcﬁfogm%ﬁmrmﬁra\;md, and
then the positio e l.aser be iC ass t hr ou t hes es 70a,
< defBor oabisyt Bl dahg wasEcouer 28 - dhipimataTAd s SOnNBHEHO RO B @0eheam
with a 15 §63hheHoRSKith e XPesRRYe 50X Herd, Pefarénc@dhankrd] ‘6@ dendted fe | aser

beamis cali brated .based on the detected difference between the detected
posi tion atadle he which thedXposiaged? amdis, waferthsilderciharenplaoed nethod is

monitor e via T PRSRDTEmenGSt orSee ol aR. o it BF 1Baet ARy,

i rradi at edaijnraent e tortss preeisalyt Acdorapihied! 0 Hete, Wafe? afigamast hisdingat ed Wit h
the dotted linein FIG 2 and, thus, refracted at the front glass 42 of the
caner 8040. PEYHORIAG A Wales gha marking pesitier apeordiafier eeamethicakbsharacieristies at i on

position o : pl at kS he sane

osi t1 on 8! e eF 6F o6& fHiod S5 Arfindyhd Hitiods3 b8 Gine o

above- descradogdizngthieecnespgnition shardcteridtice lf acwatef, suobh au abafiariayvara i on to
provi de a nethod. of calibrating a rking.position,in chi cal e marker,
by 1 ad ataognionuai. b anh meudRs. hdEsTbid A uedh s B BiErRdHRG 5o
vaf er, det gséi,tiaﬂ ubifg d sl bplcA2ysidndn AnghiS nieb Feddgn@ionNst thBdkiabl
position. It Is a sécond object of 'the present invention to provide an
apparatus for calibrating a marking posi;ion in a chip’scale mar ker for the

above. ment 1 oned ARy
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met hod. To achi eve an aspect of the first object, there is provided a

nmet hod of calibrating a marking position in a chip scal e marker which
perfornms a marking process by irradiating a | aser beamfroma | aser source
on a wafer via a gal vano scanner and an f-theta |ens, including: (a)

pl aci ng a chip @esitichian preciseUaser medmiimadibtipe ateréduiredabgrerformatheaf er

hol der for hol.ding the waf eé_; (fﬁé i rradjati,ng | aser 5 bﬁ mat a

pr edet er i MBEKIRG PIRAESS ANA CBIR FfHess taBeHMMang § i Pt h&Sosition of the

| aser bea”é\g}’erﬁeﬁ%oec 'iﬁ%%@at%ﬁed,ethbhﬁafji%'i&?b ﬁ?bﬁ‘bi‘ allSserBepm tting
red position in ? rep

t he measu ormation to a controller; eat1 ng steps (b)
and (c) atmaygradudliytchangephuediot exteinaé dopditions sughe ps vibrption agdtheat.

t itt iti i nf ti ith the t t i nt; d.(f | i brati
e ookt TR 8R4 S BBl el Bk B g s bl R bR '™
mrrors ofpédift igadiuaoe pdSHbAS nadestas. € \Withoughahe pefitdicliméedbupipgVsRN t he
position information and the target point falls beyond a predeterm ned

val ue. To edlibraling tiednaddngppEtion yaries aceerding wuhedype ohtaals use¢hapdi ded a

met hod of i i ] i Ig i i j : [ i

per forns a\%rrt'tér"fq %ﬁcﬂgo%r’ (r:'?éélsﬁl S B%?/Qél}?rtégféﬁf) P@Sﬁgﬁﬁgg gﬁggégpn F ﬁ%ﬁ%&?g‘?’
source on beamfi®irradiated ayal devhedsmasitier. and an f-theta | ens, including: (a)
unl oadi ng t he fer froma wafer halder; (b) positioning a canmgra screen at
Phe TTont of o g &' SROFARSAPIATING SuinnYRREBRI DRINAAS! BSSIIG he. caner a

and the CamBpang ersrd t@oﬁ/é?ﬂi%ﬁﬁﬂygraf‘ia@@ﬂbé%%ﬁ]rr&g!a@d? or Q?wéféf-@ﬁ{eﬂ@b a

| aser beam at the target point and measuring the 20 position o aser
beam i r r ad7@iredehich a pleraldyref bolesri@arhaviry atdiametertaf iOnd) mrhareiersmead; chnd

Ceveral pribaBis poRlah s fut Bt Brak wuto pESRENREIRBR S Bl 8N W e
t he t ar getdgtetiid bypadafiera aalsodsito mnﬁam thesidsition of thehgsérasem hetna
irradi ated on the wafer by adjusting the position of mrrors of the %%I vano

scannd® | rde3ecResiion Wareats Nexbynaivadialien RakOL e 15eai heas erlitrated
target pol Eﬁséoeor‘Pﬁ%@@é&e@te@%ﬁﬁéﬁeﬁb@‘d@%ﬂeﬁﬁ‘tﬁ@de@% &P?gﬁf{@n 4h8 1€ HeBfle @bl ecCt
or call mar ki ng p

there is provided an apparatus rati ng at olnt in a chip
scal e mar kpositiavi ng wafer nmarking | aser, a wafer holder for holding a

wafer, and a c ra noyi.ng while connected t.o an X-Y stage above so the
vafer hot der andoneuge i olefrel aiEed g Sedeiasesis ) ar a et

appar at us pérrh pAesing thELRPthe e 708 M mohltéled A& a e glagd42 bf tigmat i on
regardi ng the position of a | aser beamirradi ated on the screen and for

cal i bR&t i nea@ Hdsi The laser baanyigiadipted gan einatiathwith respegido kg Bele
mar ki ng | ' - t %E Vil- &1 0 posi tion
and a targe S(g)iﬂjn(%'g?gg\t{)'g@otrq% a i‘“g%rlta‘ é?é?n%}ﬁ{ég vélr%{gsc%ra:afqgrr‘%ﬁ?ﬁ}, t he
screen i s ggssvalofthhe camermgl. t bot this vedson, itasdifficult tocdetect, therexaht ch a

| aser beam fromthe lLaser..js irradiated an m.point is.marked, is
pl aced on {7&g! eqoﬁq!ﬂnd‘grtbe%asﬁﬁ%@@nb% EB%@%W@%E’%&MM@ $A%®above
obj ects angodibraas adkegfepf the present invention will become nore apparent

by describing in detail preferred enbodi nents thereof with reference to the
attacBed drawings in which: FIG 1 is a schematic view of a general chip

scale marker; io FIG 2 is a%ﬂh @g}&ﬁm SEPHAE TUENTIERVENt i onal nmet hod of
measuring marking errors; Fl T T T of a first enbodi nent
of an appar at usTé solvedhe labave-gsorbéd prphdersst it sna first bjdut pf Huapresent ker
according to the Pr ese%t o : N ,

invention to provide a method of calibrating a marking position in a chip scale

marker, by irradiating a laser beam on a semi-transparent screen rather than a

30  wafer, detecting the irradiated position and calibrating the marking position.
It is a second object of the present invention to provide an apparatus for
calibrating a marking position in a chip scale marker for the above-mentioned
method.

To achieve an aspect of the first object, there is provided a method of
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invention; 15 FIG 4 is a perspective view of a wafer holder and a screen
of FIG 3; FIG 5 is a diagramshowng the light path fromthe irradi ated
point on a screen by a laser; FIG 6 is a schematic view of the center
point of a camera and a | aser beam point that deviates fromthe center

poi nt; 2o E4librafing a rearkirtgepediiion in 2 ohipf scales evarker whichderformsad neankiagpar at us

for callbratln mar, ki osition in Chl scale marker; and FIG 8 is a
bort i al |y Biacaas Py ERQRERg AesSThean o o Aes SASBRRENIaR Via o

accordi ng t c}rngPa RERER
| NVENTI ON &He%ﬁerf&ﬁg]?n P gar??ﬂfheﬁ‘}rég% L%Jodéﬁeﬁfﬁﬁ an appar a‘?ﬁ?%%g-a%rebnrté?l ng a
mar Ki ng posmape)to the wafehi op aswates hotaekdor h@ldmgjﬁhegmf@r,t (by irpadiating ailasernt i on

the o Sus nORan A bbb Blted el 561 5795 9okt 09 ERERAENGTER PR 1"
cl arlty sef fheGasér béanab@@@méra:beﬁhgwm@&e@abomtheemg&;ﬂmf f an

apparatus for calibrating a marking position in a chip scale mar ker
accor di ng ¥ransmiting the-meapuigdResition REraationgotacontlies; (di rgm%m $tepsi s

pl aced on f e waf er
hol der 120&)%(1?7@ EP%%@@PHQ ﬁ%‘?’e% IJB?% LP(%"%%C) 63 a'iri \Rﬁsgwﬂbg | aser
beamis ospo$|t|am edofmatiorewlta diee texget painhfand (f) adilbrata'@hhemltmmﬁ theadi at ed
on the vvaf of m.rrors shown a gal vano scanner
732" a8 anieeet hed frareted ot the e Btabshio rEoRethe g R .
camer a 140tﬁé3évé?ﬁ$t‘?ét“d A6viatiéh BeiviierPthel AEBitRsH PESIMERdN éﬂiﬁtﬁéﬂ

moved and held by an X-Y stage 150. The position neasured by t e carrera S
140 and t hialixbeyondgepredetarminathvalueo a controller 170 as an el ectri cal

gai’vano scanner 193anisng tinsy FRepbBLRSCONEEL 1ndE b BRI RibbRRS G 11
mar ki ng pr ealitwating atmankingissditeredca chlp%uale/ﬁie&klér which lpapforing samaeikiag, and
i s conposed of two . |ayers as shown |? FIG, 5. 1o In detail, a | ower |ayer

182 i 45a f P{RseEs byrtradlialiog alager kearp fieen 8 laﬁ%rew%%ﬁﬂaaqwa@wﬂ%ama&ﬁno and

an upper | i t | ower
| ayer 182. Q%ﬁr}el‘%glglé“n filtrLe?eyF(')vs\’/elr’m? é’g@ﬁ?g"h@?dh??%f%P gr%ﬁ? g?(” frarﬁt erial so
that it dobeldett(b} paﬂgownmae&amemegna‘t theofient ofra camera falmeaswingP2 of

of “the et Boadfostiom 46 MByPA4GE coliee Sheline PRl seerPiel BRBASRL o o
hol der ;20td1§ét pdist; ¢@)iradlatingleclad@2bedmtdtane earget peintand pheasuringythef
protrusions 128 that hold the wafer within the inner circunference of the

waf er 2Rol depsition of fheagenbearp 'E@d'ﬁtﬂdegn 1@10%’"@@ 86neen; (8) JAEMIREgdBAt r al
hole 122 a { I e capabl e
of partially tgpger?gm ttﬁgﬁéwmn% era etr W@gggﬁﬁ%lsg@él@h%g eézdgl igned to
f orm a conseveral predetarmined poistkt(gr mmpanm@ ﬂ\eamaresmm;d position wihitheer

circunferepnce of .the r _holder.120. .Her nt Iayer 126
Funct T ons BeSetoitt BotiThF EatPafifd nepesitih Brire)Bedbarh it TR h e v L
for cali br aafdrbyeadiastindithedSositish &f rairrars of fiee ghNEné@@hﬁnmhKBé el@ht thayi ng

t he above conposition wll be described in detail with reference to the

drawi 48s. ﬁld@V'ai'Of@eéWG%éﬁ%ﬁp%‘H%ﬁHS thﬂéaﬁgﬁt RO i beyand meredetermipedpeam
is irradiafggeon a screen 180, and FIG 6 is a diagramof the center point
146 of a carrera and a | aser beam point 148 that deviates fromthe center
point. 3a Fi rstToraerhcavenhg seoomrd GB;ecB there iS5 prohdedcanmpatams fmhcalibrahng
equi val ent _in IS ed.on t fer holder 120, ,
when 11 gt arSergsi peinfoce Fprcpis el bt wait? i AR5s Emafer polder
predeterm ﬂﬁ‘chdkﬁhgta Wéfe? hehcb& "cﬁﬁféré%bwm?mﬁulé'céhﬁébtbﬂ t6far XY Stagedbdve
gal vano scanner 132. The irradi at ed i s absorbed by the | ower |ayer
182, WAi chtheswafer holdeas sndineasying a@ﬁquchbﬁldsov theawater dglderhedbafter, the

d d | |
2ot | il RN Pl PR R legipol L,
180 as |ndthaapwtlmyotmambbam iraiteted ion therS@Cbel‘tanidﬁqu%bmtmlthel y to t he

canera 140, foIIo the path of 1i ht |n|catedb h dot t lin
Pr ef er abl yPO%'“P'H ma grs fggalyaaoma 9fd %rwa%m@ %S:?”’H \é%{‘lught

having a Wﬂf}éfi" ed%&%hd?f béifeeénAe I&fe? umgBéltlaﬁ‘éhB% l%hg@!hrf‘dlﬁﬂgtdé yBhd 32 nm

which is secon arnoni ¢ wave, aviolet li1g avi ng a"wavel engt h
of 355 nmwhlch isathird



har noni ¢ wave. Al so, preferably, the canmera 140 is a vision CCD canera
capabl e of checking the wavel ength of a |aser beam 1 o The canera 140 is
noved to be positioned above a desired point of a |aser beam i.e., the
center point 146 of the canmera 140, by the X-Y stage 150, and then reads a
| aser beanpmnietterminedi/alueed on the screen 180 bel ow the canera 140. At this

time, th 40 ks h h.the b 148_d f th
center poi it 14BISIRIY ARG BeroRS AU B eTBPS (AEhEINGISE: FOA TG SIS e e

control | eroﬂmlcﬁﬂ'lésérfbé%h fien thel 188855 G adiataPHRA 8l b2 pbir RS makkéd) is t he
controller 170 analyses the input X-Y coordinates of the deviation, and

adj ust s thplamedmrtbedvafehboﬁervano scanner 132 to calibrate the path of

| i ght %_’n t he event that o¥e . §rm ned range.

Next, the screen 180 is =120, and then a 20

wafer is placedThe abbeew]‘eijts bﬁh@dvaﬁt&@es@f thélpﬁeéenlﬂmvehﬂén ok becomeof the
wafer is the sane as the position of the screen 180. The | aser beam

oscil | at ed”W@ﬁPPﬁEeﬂtoé’feSfEb'”gén detajtprefersed embodigerisdha@otwithon t he
wafer, fol} dnght. During the |aser marking, it
i s possibl e&yéﬁggttgghé?hhe%&{ﬁ%tvﬁ@%é‘ rf\tvpLg gal vano 2s scanner 132. More
specifically, aFlGskis dsacmematic viemdofaa gdnersaéchhm&emafkeransl ucent | ayer
126 coverlngth @né 4of t he waf er hol der P emp rrerals noved
above '8 target E IScfh mf%fw %W@'P'QQ@}C%\%W'PQE‘ @ q? MEASYURE and t hen
the irradi gigekingeaorgoi nt is detected and calibrated, if necessary, as
descri bed above. so Preferablkl/, the screen 126 and 180 is fornmed of a gl ass
or acryl that iEl@rdisesselena mw@faﬁtsg@mndm@at@ham\hp@waéus&yer beami s
i rradi at ed ; r f the

gl ass or a(é‘?'f/q? Qtl%@%‘?@ﬂg}séﬁﬂggé% chgﬁﬂ‘??%la k}t(gltag? gl%%pfgfb {hrésp Eggetoscr een
18' 0, the Imventiompeam i s scattered by the rough surface of the screen 180.

In this case, a ough the | aser bea irradi ated on t een 180
bt anTangio. "t nEIG o 2 BESSEL v KB & & WalRrhalBeT S ASaraasel IS he caner a
140 with an inckidedisan@lagh o éHanﬁ’@ﬂfeeh RtHath krondliad RddizA88 bohRdm 4 or s an
i mge on the | ower | ayer t he gphoto attenuat or can be installed
on the | oweereenyyra lasetir der to det ect a laser beam point fromthe 5

scattered beans e . | i hot o
attenuat or has gﬁyé %n%ggﬂé;&n?{ﬁ%y%tw of ﬂg qeﬁgé}é?cgﬁrz&'t%garhgfq#ﬁgaﬁg%ﬁn be
easi |y nmeabgamcpoint thet tédatesfrom thelBentér point] ayered screen is adopted in

t hi s enbodi nent EUt a Si né;l e- Ia%w[e screen is suffl cient in the case that
the s@Peen is fb s sghemagicyv 3 apcntambodimpentafian 2RPARIMSIRE gl ass.
FIG 7 1S BaliBf@hdidkh Psiondn eeab doahiadivging! an apparatus for
calibrating a Ing p tion in a chip scale marker 200 according to the
present inventi BK3. &Hsra pattiadly sutaway penspestivasviewosfanathemambodimendbadi ment

are descri s ] rals, and their detailed
descripti o§§r%§ﬁ‘ea°?8}3§’ﬁ9 f?ag%&%géﬁﬁﬁﬁatWFl G 7) a notor 292 is attached
to the bottom of a support 142 for holding a canera 140 so as to install or
detach the canmera screen 290 at or f om he fro of mera 140. The

waf er 2Rol der 220 has alEAILE < Bser beamis

i rradi ated on tpl%[)&ﬁé‘ﬁéta asﬁfs?"e'?nl?&ﬂmfehgggaan ﬁﬁﬁéraﬁf’s i’o?%alfﬁ?atf@%%ﬁrl@ng
mar ki ng position by the canera screen e canera screen 290 is

posi ti onedpesitiomeinf laonhlpofscalee nearker saccoeding tectthet pmenhenmntmn X6 béext ,

an XY stage 4897 3, 2GLUR" Gln' PerlP¥e! 1S HRTHRoHEGnERY WhSWAIES An the

drawings, the thickness of layers or regions is exaggerated for clarity.

30 FIG. 3 is a schematic view of a first embodiment of an apparatus for
calibrating a marking position in a chip scale marker according to the present
invention. Referring to FIG. 3, a screen 180 is placed on a wafer holder 120, and
a laser 130 is positioned below the wafer holder 120. To mark a corresponding
product lot number on a wafer, a laser beam is oscillated from a laser source of
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screen 290 to a predeterm ned position, and then a | aser beamis irradi ated
onto 25 the canera screen 290. Then, the irradi ated beam point is neasured

by the canera 140, and the position information of the beam point is input

to a controller 170. FIG 8 is a partially cutaway perspective view of

anot her enthediasent30fand isadiated ac thoe diafer tia a plargitye stmirrorsv@ot shownjHef &,

the screen i s nade by 3 t t achi sem -transl uycent |ayer, 284 to a, round
fram. 262 SHNENGSRANORR AL AECHEN ayan 588 T4y Nestplocabols tos NaTRg haldse:
for exanpl ¢pg Rg *&agae?téni‘amtfggflgé i theW&fer €8 thd Qé'ﬂe%ﬁt%.aaﬂgé Bamehergot he

| aser beamis i1rradiated. escri‘bed above, in a nethod apparatus for
cal i br at i nty mowed leindghgld diyt ar X-Y rstage NBP. sdhkgasitidtemeaguorast by dige camee

present in ti r.kin ._Posi.tiaon is e nd e directiagn,of a
rer Bean £ apding X Tattih A sods AR th o eprdll /0%, B Sréclfindl g, 8

waf er. Dur jrggrial ButHitfeorartae edhitroll&e 1 P03 trapsmittecitd Brepakandseanngei1sasi |y
adjusted by irradiating the | aser beamon a sem -transl ucent |ayer forned

at the edgandtheXnhstadenthQer, measuring the 5 irradiated | aser beam point,
and calibrating LRO Sid 1 QR HFUr S| h | woratl :

mar ki ng positi o-rﬁﬁles%gkﬁoggngdblﬁji\gggpl )g Ké“r?@“ﬁe?%g%nﬁ ﬁ?rggi g‘%@%éng a{g
screen, thequwalenhin shepe foom wader, bad s eompebygd ohtwbilaters astdhemebin FIG. 5.

Phi s Tventn oRiag 19uBh eF t1eBlieca TyOmacerT 8T atAbsires aneet bopgland”  ©
preferred gmagdight il ARSIpRBF layer 184l is é)%g@nwﬁda%@s e UiGAE Bttted bg@!hén
f e | s may be made th

the art that various changes in form and tails erel

wi t hout delosverilayerf t&3n tireferpblyi thewlewerclayer 382 tiséorimedaf Roigiddnalefinhed by

t he append | &l ' ' Jd: S I pbrating a
mar ki ng po@\%tt ﬁo@ﬁn%ﬁ{ﬁﬂsmg@n ﬁ&%@gﬁgﬁ'@ed;'&%gﬁﬁggﬁ%%m%‘] %‘?&@é@g by
I rradi ati ngoldel 32etillUstated ndAiGa 4. aser source on a wafer via a gal vano

scanner and an f-theta lens, the nethod conprising: 5 (a). placing a screen
whi ch Ps equi vaﬁ(%-téi'ﬁ 2 RRPSCG HEWRH dho Ghee g @,éﬂﬁstfﬂedﬁegethﬁg t he
vafer; (Db) gitﬁraﬁlgér%bhnﬁsoﬁ.‘ 'ﬁn%e{?vaf@%@ért E%@Pﬁgﬁﬁérc@hﬂﬁﬂhbl%rﬂﬁé aPHd betrt he

screen, and neasuring the position o aser beam by a canera bel ng
nmoved abovandhe tpdurghty mfi protrusiong c128 r thad nholdi rthet maferc awithind the sinneon

e L
i rradi at eda“(r)cﬁmt hﬂg@vvafnetrr by adj usti ng::% ??grcs gq‘amt?ﬁ,e gfllgSarll-(g sglgnﬁztrara}y%ﬁt he

event 20hat 186 ceanabie #f BattiA¥niramemitting Jight-t i Brefermlly mifiessh NaiRe (1R8 @8 get
point fall éli@%ﬂr}ggfo?mpé %@ﬁ&@r‘itﬁ%%‘éle"%ld@de@rr{\iﬂg&ﬁt aidied dé(o%aﬂr@hﬂﬁe In rein

the screen abso the laser amand ‘emts upwar erpendicularly to
t he scr eencir@onterentde: ofighéoslaftel fldémi20. whiere,i the Isemi-dranshiceatiayere$26 a

| ower | ayeg faor f I r acryl layer that is processed to have one
turie R0 e o, Sarfet it

rough surf di ated | aser beamis scattered at a | aser
beam Hereinafter, the operations of an apparatus for calibrating a marking

25 position in the chip scale marker 100 having the above composition will be
described in detail with reference to the drawings.

FIG. 5 is a diagram showing the path of light when a laser beam is
irradiated on a screen 180, and FIG. 6 is a diagram of the center point 146 of a
camera and a laser beam point 148 that deviates from the center point.

30 First, referring to FIGS. 3 and 5, the screen 180, which is equivalent in
shape to a wafer, is placed on the wafer holder 120. Then, when light is
oscillated from the laser 130, it is irradiated on a predetermined point of the
screen 180 via a plurality of mirrors of the galvano scanner 132. The irradiated
light is absorbed by the lower layer 182, which is a fluorescent layer, and then
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poi nt; and a photo attenuator for filtering the scattered beam and
providing a | aser 2s beam poi nt upward. 4. The nethod of claim1l, wherein
the screen conprises a sem -translucent |ayer on which the | aser beam poi nt
is marked. 30 5. The nmethod of claim1l, wherein the | aser beam conprises an
Nd: YAG | asradiatéd.c hTeerdeadter, theaadited dight ﬁmir'rarﬁawd\/\apwamqgiahtmf uppéclayem

i gh | h .of ' h
ana Ul tr avied oA HisnimaL 55 SHOWRR IR, MihuWRAZS hRifed Aage o Bt 10
har moni ¢ _veoréen 180 aBNRdiEBtdasy e dbteidided! 14 IrRfiabarBRibahdIBLBRY 9 e NY 2

mar ki ng process on a wafer that pl aced on the wafer .
met hod of earaeia $40.vinbowing tbalpadln axfmgbt ndigated dy tb@siqttaﬂqlm@ 5 Fé'@ﬁeraply,

ot hodt o EAR s MVAGHRER T SR Ol AR E i Benf o
i rradiatinges hmgreéwwghta'tav&ugoa&mbeengthem 562rrgrt whiehris acdecond armonic
sem -transparent |layer on a hole fornmed around a central hole in the vvafer

hol der and”?r\é%lsﬁﬁﬁj n@”rﬁﬁl@'%o@"ltl Avipg @hWaY%|§Bgtrbé’§r1$55r rrliﬂl‘é{h@ﬂ Ih & fHaird
semi -trans) WS, URispY e[fjrgl%rglﬁ rtl‘:‘i‘e ér'aor‘l@f@ %b9V9 ("E”if)gﬁmgpé nt;

c!
(92) transm tlng the nmeasut p05| in OI’ITB.tIOI’l to t e con (93)
repeating capapde ohdhedking mab/a\feiengthpdftalase[ bean. holes in the wafer 15

holder (g4) capparin transmtt tiop informption with th target
ot nt 01 The ceTe Friiet d8014 RGO e B bncd abovs & sl eH OmIEia PR of o
llaser beamddmapbatigg centdrsoinel 46 dmraachatﬁéﬂam@ DBy IRS IX-Yostagk 180, & oOf
the gal vano scanner in the event that a 20 deviation between the position

i nf or mat i dhearigadn& laapybeapopeint 148 feyaad on iheesrreen ritfcbelow e camemne
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Then, the controller 170 analyses the input X-Y coordinates of the deviation,
and adjusts the mirrors of the galvano scanner 132 to calibrate the path of light in
the event that the deviation is beyond a predetermined range.
Next, the screen 180 is taken away from the wafer holder 120, and then a

20  walfer is placed on the wafer holder 120. At this time, the position of the wafer is
the same as the position of the screen 180.

The laser beam oscillated from the laser 130 is irradiated to marks
characters on the wafer, following the calibrated path of light.
During the laser marking, it is possible to detect the vibration of the galvano

25 scanner 132. More specifically, a laser beam is irradiated over the
semi-translucent layer 126 covering the hole 124 of the wafer holder 120, the
camera is moved above a target point on which the laser beam is to be irradiated,
and then the irradiated beam point is detected and calibrated, if necessary, as
described above.

30 Preferably, the screen 126 and 180 is formed of a glass or acryl that is
processed to have a rough surface on which a laser beam is irradiated, and a
photo attenuator, which is attached on the top of the glass or acryl. When a laser
beam is irradiated at a point on the screen 180, the laser beam is scattered by the
rough surface of the screen 180. In this case, although the laser beam is
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30 point; and a photo attenuator for filtering the scattered beam and
providing a | aser beam point on the Iower layer. 11. The nethod of claim8,
wherein the a plurality of holes are fornmed at ~o regular intervals in a
concentric circle, and are a predeterm ned di stance away fromthe

ci r cunf er einadiatedtdre theiscragn N80 eatodin tangieyather lalset deanvis whattéredhandafadr i s

to b I d. 5 .12 t hod qf Iibrati Ki,ng. i ti i.n a. ghi
Scal'e e KERMSRUEC GG Cagtela d4OHy 3B LIRS BBt of daR, 4 hededidledm
froma | asgigep %éﬁ?fd?ﬁ\saaﬁ\%apevdrﬁtr?e Wé’r@ﬁ?aﬁ%ﬂ“%l@?%é?ﬁoﬁ AeeAubLRPS
t he net hod conpri sing: (ggﬁun oadi ng the water froma wafer hol der; (b)

posi t i oni ngambednstaied ondbe lawer layer inprdesftodeianta éaseﬂrbama@@mtrfg)’ra theo

or edet or mi AT f yatis e | BB, TRy e, TR PRl o\ Bne the, e
poi nt and aeesudtonbas R osE heam pbirithand aserefdreanti bezmdipaliticcambé easagner a
screen; 15 (e) transmtting the neasured position information to a

cont r ol | er megsyredaysing theycames14@) to (e) at several predeternined points:
(g) conparing tReuld ' |44 ' : . 4 e |
calibrating theﬂposi I?P%ﬁ@o%%&t@ﬁﬁﬁaégg? lf%déwaﬁmmé:égn |§Igﬁhg’%th@é S\'/@P éeirlé)}t;%ed

adj usti ng streepds stificiendin thiercasesthat thehscrgeih isaftvmedafraengidmatesiabsectt as hat
a 20 devi ation bet vveer} tlhe position and the target point is beyond a

predef ®r mi FEY-aANEIHCEN D188 e net hod of claim 12, wherein the screen absorbs

the laser beam gl 21 taSsthdrhatic! N df RESEESHH eHbvdinteqOof BA SSpfafus fop 14
The nmethod of claim 12, wherein the canera screen conprises: a |ower |ayer

formed of ealifirakrg amarking pesitien in amhip scgle soakes 200 ascading e the prgsent
f . Whigh t he, i ' | i t t_a.l
o e - ananUghtohy s B, e ' A8enty R o h' BSd, efbrpBiibntERe’

provi di ng desaibed wWithnhesanie rgferrte ddmerdis, amd tosir detailedi destiptiohepee n

the canera screen conprises a sem -translucent |ayer on which the | aser
beam poi nt OM&hr ked. 11

Referring to FIG. 7, a motor 292 is attached to the bottom of a support 142
for holding a camera 140 so as to install or detach the camera screen 290 at or
from the front of a camera 140. The wafer holder 220 has a central hole 222
through which a laser beam is irradiated on the camera screen 290 from a laser
20  130.
To measure a marking position by the camera screen 290, the camera
screen 290 is positioned at the front of the camera 140 by actuating the motor 292.
Next, an X-Y stage 150 is actuated to move the camera 140 and the camera
screen 290 to a predetermined position, and then a laser beam is irradiated onto
25 the camera screen 290. Then, the irradiated beam point is measured by the
camera 140, and the position information of the beam point is input to a controller
170.
FIG. 8 is a partially cutaway perspective view of another embodiment of a
screen according to the present invention. Here, the screen is made by
30 attaching a semi-translucent layer 284 to a round frame 282. The
semi-translucent layer 284 may be formed of tracing paper, for example. Such a
semi-translucent layer 284 indicates a point where the laser beam is irradiated.
As described above, in a method and apparatus for calibrating a marking
position in a chip scale marker, according to the present invention, a marking
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16. The nmethod of claim 12, wherein the | aser beam conprises an Nd: YAG

| aser which emts infrared |ight having a wavel ength of 1,064 nm green

| i ght having a wavel ength of 532 nm which is a second harnoni c wave, and 5
ultraviolet light having a wavel ength of 355 nm which is a third harnonic
wave. 17. positippdsanesstred eat thteathragtnan radr &i lagepdieam iia calibhateds before

k h | d f. f d
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Chat ob de PR RsehbBanT ABRE Ak o BFallE] KindRILASSIGR 2 el SpBERES <
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screen is equivalent in shape to the wafer, and e screen, on which a

| aser beanPf BoFRIEGR nhagearlﬁl@g ppﬁlaana:ta@cb%ﬁtecas%&m@@«ted therekyrpestormiag

pl aced on é'?ﬁarﬁﬁ{geﬂropgééiﬁf he%%s]r% pUé‘?tld?'P cI aim 18, wherein the
screen conprises ower ayer absor ng an |rradi ated | aser beam and
an upper Iayer Westhlsednmnttdm Haev\As)eerha|ym1t|c:ulalfiy.I des@ibddaydth treference to
transmttin assin ou t r la war d .per pendi ¢ arIy
o1 nd scr Bfer et enfpotimertssBer s wifoe BRSO by dicke shifiel Bt e

conpri ses: vﬁld&"\@ﬁadg@é% fHh "Rl @étads %@Ee‘?ﬁad’éi%relrﬁmﬁoﬁt@épdrﬁn Frmessed
to have one rough surface on which an irradiated | aser beamis scattered at
a | aser bethe saiitrand seapesef the imvardiontascaefitest by the appengdedmgjaimse scattered
beam and providing a | aser beam upward. 21. The apparatus of claim17,
wherein the screen conprises a sem -translucent glass. 12 22. The
apparatus of claim 17, wherein in the wafer holder, a plurality of holes
are aligned to forma concentric circle and is a predeterm ned distance
away fromthe circunference of a central hole in which a wafer is to be

pl aced,



s and each hole is covered with a sem -translucent |ayer. 23. The apparatus
of claim17, wherein the screen is connected to a canera supporter to be
noved to the front of the canmera, the screen is noved together with the
canera to a position where a |laser beamis irradiated fromthe 10 | aser,
and the scWianis slaBneckis: - t r ansl ucent screen on which the | aser beamis
irradi ated and rkeg. JAe. AAAAAAAAA.A A A6 KQUY: ?2~%t";
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25 beam point upward.

4. The method of claim 1, wherein the screen comprises a
semi-translucent layer on which the laser beam point is marked.

30 5. The method of claim 1, wherein the laser beam comprises an
Nd:YAG laser which emits infrared light having a wavelength of 1,064 nm, green
light having a wavelength of 532 nm, which is a second harmonic wave, and
ultraviolet light having a wavelength of 355 nm, which is a third harmonic wave.
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(g3) repeating steps (g1) and (g2) for a plurality of holes in the wafer
15 holder,;
(g4) comparing the transmitted position information with the target point of
the semi-translucent layer; and
(g5) calibrating the position of a laser beam irradiated on the wafer by
adjusting the position of mirrors of the galvano scanner in the event that a
20  deviation between the position information and the target point is beyond a

predetermined value.

9. The method of claim 8, wherein the screen absorbs the laser beam
and emits light upward perpendicularly to the screen.
25
10. The method of claim 8, wherein the semi-translucent layer
comprises:
a lower layer formed of a glass or acryl layer that is processed to have one
rough surface on which an irradiated laser beam is scattered at a laser beam
30 point; and
a photo attenuator for filtering the scattered beam, and providing a laser
beam point on the lower layer.

11.  The method of claim 8, wherein the a plurality of holes are formed at
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that performs a marking process by irradiating a laser beam from a laser source
on a wafer via a galvano scanner and an f-theta lens, the method comprising:

(@) unloading the wafer from a wafer holder;
(b) positioning a camera screen at the front of a camera for measuring a
10 beam position;
(c) moving the camera and the camera screen to a predetermined target
point;
(d) irradiating a laser beam at the target point and measuring the position
of the laser beam irradiated on the camera screen,;
15 (e) transmitting the measured position information to a controller;
(f) repeating steps (c) to (e) at several predetermined points:
(g) comparing the transmitted position with the target point; and
(h) calibrating the position of the laser beam irradiated on the wafer by
adjusting the position of mirrors of the galvano scanner in the event that a
20 deviation between the position and the target point is beyond a predetermined

value.

13. The method of claim 12, wherein the screen absorbs the laser beam
and emits light upward perpendicularly to the screen.

25

14.  The method of claim 12, wherein the camera screen comprises:

a lower layer formed of a glass or acryl layer that is processed to have one
rough surface on which the irradiated laser beam is scattered at a laser beam
point; and

30 a photo attenuator for filtering the scattered beam, and providing a laser

beam point upward.

15. The method of claim 12, wherein the camera screen comprises a
semi-transiucent layer on which the laser beam point is marked.
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17.  An apparatus for calibrating a marking point in a chip scale marker
having wafer marking laser, a wafer holder for holding a wafer, and a camera
moving while connected to an X-Y stage above the wafer holder and measuring
10 an object held by the wafer holder, the apparatus comprising:
a screen,; and
a controller for receiving information regarding the position of a laser beam
irradiated on the screen and for calibrating the position of mirrors of a galvano
scanner of the wafer marking laser in the event that a deviation between the laser
15 beam position and a target point is beyond a predetermined value.

18. The apparatus of claim 17, wherein the screen is equivalent in
shape to the wafer, and the screen, on which a laser beam from the laser is
irradiated and a beam point is marked, is placed on the wafer holder.

20

19.  The apparatus of claim 18, wherein the screen comprises:

a lower layer for absorbing an irradiated laser beam; and

an upper layer deposited on the lower layer, the upper layer for transmitting
light passing through the lower layer upward perpendicularly to the screen.

25

20. The apparatus of claim 17, wherein the screen comprises:

a lower layer formed of a glass or acryl layer that is processed to have one
rough surface on which an irradiated laser beam is scattered at a laser beam
point; and

30 a photo attenuator for filtering the scattered beam and providing a laser

beam upward.

21.  The apparatus of claim 17, wherein the screen comprises a

semi-translucent glass.
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