; e3eBe~Bbl @6*T~@ 6.1., _~ <r. ;, f' ~ ~"' ~~ C METHOD AND APPARATUS FOR
CALI BRATI NG MARKI NG POSI TION I N CHI P SCALE MARKER s BACKGROUND OF PIE.k¢ .
I NVENTION 1. Field of the Invention The present invention relates to a
met hod and apparatus for calibrating a marking position in a chip scale
mar ker, and NETHOD ANDIARPFARATUSFOR CALIBRATINGEMARKING POSITIONat i ng a
mar king position in a chip scale marker that marks 1 o characters on a

wafer-chip with a laser. 2. De'ycgwﬁﬁ&ﬁleﬁ MABKER ated Art In general , each
waf er used in a sem conductor manufacturing process is corrpcﬂwmmummmal
t housand to several ten thousand chips. Once chips are conpl I ng
process of marking characters and/or nunbers is performed ~ s orshe

conpl eted chips so as to classify the j ps_according.to their product | ot
nunbebs. At this tine, thNafaHgUR VEN HO. by a chip scale

mar ker usiyng ag 1is a schematic view of a general chip
scal e mar lzér 15{'égﬁaﬂgﬁ1a@?8g6@th a wafer w Referring to FIG 1, the wafer
w i s placed onThewrésentliovertioni@lat@s taaanethbdeed Stparatusdoer talibratihdal ow t he

waf er hol der 20. A.| aser beami f? oscillated froma | aser sour&\eo of the
dan

| aser 30, MAKRG RASHPNIR T EHIRSCIE MR SRR Mereirarticylarly. 1o & pe ors

not sho I ; i - khal |

tmr ks ao. ChRdatdl fHlcARBRRGR Helkig paSofin & cHiS seale il that Badn™ 20 i s
posi tiboneghakacters oint @ wafer-chip Mthabjaset. hel d by the wafer hol der 20. The

canmera 40,is C d an, X-.Y ge 50 and noves with the X-Y stage 50.
Here, ref grencg)%%gﬁétﬁm &Otgﬁrh%ja?§é6 a table on which the X-Y stage 50 and
the waf er hol dif ggferal, ®aehassfer udéd irea semiehdiuRtdr MmanaeRRmg roeessigl Y on
{the chips on a wafer, wafer al |‘gnrrent has to be precisely acconpli shed.

Here, waf 6eMRESedpEaeverabinousand & sevesal ef thousard chipsa RiGRPSH@E t i on
accordi ng | t g Shk JLd
N T e e L

char ast er onthe somplatedehips, scsas to cassifybthiel chips agcarding todheig pradumt lotar k, by
optical nethods jrradiating a | aser beam at the markin osition using
P sut 1 bl BUBBETS: o Adpist e, e ARG Prases? S BRAPIISHDE R GIb Seaganarker ch b
position ' ser beamirradiation are required to performthe

mar ki ng p?@ggé{_lﬁgﬁﬁgeéc ip of less than 1 M2 However) even if the

af or enent i onedFi&ntista seisernatic view affa genenshehiprscadd atasiderpty;iiliustrated a | aser
beam may gr,adual ch due, t rnal _.condi tions, such as vjhratjion and
neat 5" T & Relst W n FrIEie B8 S S Rardcs PleFRR LR WP RRER0 "o
cal i bo at eapidn@ lh$sre30 BgRISItionedbedw e Medert haltder 20.neadasdhbarilig hough t he
period of neasuring and calibrating the nmar

“Ki ny ositjon varies according
Do the typRoilbed Gorsaasar soweceot WE g oiiT AERLSd op chips AR biecualer v
peri odi caliby ﬁgﬂaI&PBf’ﬁ\m&Qt(héft S difa Galvans scARReP 35 ahd GRditRbEAeRE 2

desired positi
34, and finally marks as characters on the chips.

Above the wafer holder 20, a camera 40 is positioned for monitoring an
25  object held by the wafer holder 20. The camera 40 is connected to an X-Y stage
50 and moves with the X-Y stage 50. Here, reference numeral ‘60’ denotes a
table on which the X-Y stage 50 and the wafer holder 20 are placed.
To perform a marking process precisely on the chips on a wafer, wafer
alignment has to be precisely accomplished. Here, wafer alignment means
30  positioning a wafer at a marking position according to geometrical characteristics
of the wafer or a recognition part. A marking process is performed by
recognizing the recognition characteristics of a wafer, such as a ball array or a
recognition mark, by optical methods, and irradiating a laser beam at the marking
position using a suitable optical system. At this time, recognition of the exact
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o FIG 2 is a diagram explaining a conventional nethod of neasuring marking
errors. Conventionally) a |laser beamis irradiated on a wafer-type plate 70
in which a plurality of holes 70a having a dianeter of 0.3 mmare forned,
and then the position of the | aser beam which passed through these holes
70a, is dehgrpesitidyand peecisalater beamsirradiationare eeqlicedtospérfam tife t he | aser
beamw th a ~ 5 desired position thereof. Next, the irradiation path of the

| aser beamarkingrpeess e arhir af legsthan devect ddoweverepvenr 8 thet ween t he

det ect ed b . ' Siat Lo r )t Ai i anal

ot hod 1 s Arersiioniad coaORs pfe Hafiiivd fyradied Hobitbhidf 88K Beal ] o
70a i s nomdygradusiiycirarigedie ¢ exterrd cohditivas 2ach asevilrafibn ahdehdatser beam

isirradiated at an inclinatjon wth respect to the hole 70a as i ndi cated
with Bho dberefare, diereits arad © havipdaly Shosk i chanagandieaIpeda e |asee. 19
of the ca ; ; Sl bW | fH il H@e‘?act

I rradiati gﬁé@oﬁgg {agi%ﬁgd% 'Et g 'Fgégérgsgg%m@%ﬁ (QI ‘B‘#adteébgo&?ﬁgli‘\é‘frs p rgdéed at

t he sane palibratingthesmarking positipb vadbbarvoding tdtheNyReIof @olF asediand t he
above- descrihed 8r$'?| ens,, it is a first, object %f t he rgse t iﬁvention to
provi de aWoBKIRg GORATOR  his-ecessaryiameriogicall andsenvenient check Haiaser ker
by irradi gk eade S$ifion.t ransparent screen rather than a 3o
waf er, degg?:???lgréﬁgﬁirdré}adi a?fe%oa%om triLon and calibrating the marking

posi ttbon. 1t i ElIG 3iscadimgsdinenplaningreecoientional methad ofimeasying/i de an

bove. menflo0al iartiodC OBl ¥ 82 bbaiis yPatated B B1RE Bl PR e 1 <
provi ded 70 ireivhivh @plurality o hoRisatOagavingrardiameterasfic.3 enmidre forafed) skl e
mar ker whi ch perfornms a narKki ng’gpr ocess by irradiating a |aser beamfrom a

| aser soutéd B PRsition«f the laser beah Mhich pasad treughhtheserhales Y@asis

i nel udi na: . . . : . _ ¢
on & e eelEElesth s cBdia 36 GRE, Wik FRBARIGTOlHE 1ASaRRd Wil 12 o
a pr é¢slet edesirestpasitigrethepadfnt Next.tthe isadiation patidofitbedasemzpanés galibratedn of
the | b b pei d t h t i,nt; .
transm ¢t PP S el SGPd RS abateeR AR fistrctes Goghon ROF es doisd
repeat i NOpSHifdts (b) and (c) at a plurality of predeterm ned points; (e)
conparing the transmtted position information with the target point; and
(f) cali brati ridowReern #is copvertionahmatiaod issdisadantageoustindhatiadasarne waf er
by’ adi ustd : ;o At
et een (3 ast Aol Ve MG e RABAREradli ar i Yiigd AFpL A" O
pr edes er ncameeravdl. ueThdllaser beawds dradiated atsgreiviclimvdtiorhwith irespgecttg thed holeher e

[ | ded had , of, | i ti ) Ki I ti ' hj I
mar Ker  uhf Qo KIS WP GOGE 168Hh 60Gse aBfh R dpagtR oh HELtBRt beam f r om
a | aser Sg1§§§$2%f'fh’é 8fa 402 ﬁ?ﬂm@/@a@oﬁ?ﬁW&Himgwéctttﬁsbﬁabﬁ_ns,

> (a) unloa wa er;

i ncl udi ng a) ading the er froma wafer hol (b) positioning a
camer a sdrradiatian positionraf tine tefsen beameatdheplateets that isyplaced atthesameon; (c)

“movi ng the ct, rrersgaz‘ilg?g%} he canmera screen to a predeterm ned target point;
bﬁba I

(d) i rrad® r beam at the target point and neasuring the 20
posisg on of the |aser beamirradi ated on the camera screen; (e)

transmtting the neasured position information to a controller; (f)
repeating steps (c) to (e) SIMMARYOF THEINVENTHIN points: (g) conparing

the transmtt |t ] t L.t ' | t he
posi t1 on_of -t N2 88 N dndtd foddtbedrBBlenit i ia 3¢ gbiebs STierBse e

BOSi tion i?]ﬂentbnnormoﬁﬂe?haﬁtjwwamalibmﬂmgei (ﬁanléihg@o:immtintd;dhipa‘eale gevi Ftt i on
etween the position and the target point IS eyond a preadeter nea val ue.
To achi e\?ﬁa'!‘ﬁéi)’éﬁréa@“ﬂﬂjae'@ﬁ?f Pﬁ%’l"é’ﬂ q SB%M%HE'&F@B\E%%GW‘E‘?“ a

cal ifyrati i b Vs 4 il i mar ki ng

[ asa! 5 videf, CEREBIG Stellintdl docitirParsd Bafy AR Hio NG R T &
connected to dris ¥ secondgibjediaf¢he 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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so the wafer holder and neasuring an object held by the wafer hol der. The
apparatus includes a screen; and a controller for receiving information
regardi ng the position of a |aser beamirradi ated on the screen and for
calibrating the position of mrrors of a gal vano scanner of the wafer

mar ki ng | 5@@’31"?9 areakingpositien irwa ¢ain %ﬁﬂ'@)ﬁ‘%&@ﬁ/\)&@@ tnesfaresed maskiRgposi ti on
and a tar Sf'écegg wr{aﬁtalﬂﬁé%nlgsé’r g’e Wo‘?'ﬁi tlﬁéé’? &gﬂﬁghlbewa%r%géaq%n\)'arht he

screen is equl velﬂQ screen) on

| aser beasgtdrimenanidean ftwta I@sl, rrroasthﬁg e(d) plad:ufg asgregpowhichiis eqaiviaiht in s
pl aced on the waf er hol der. s BRI EF DESCRI PTI ON OF THE DRAW NGS The above

obj ects aftERAIINCHRIer on a wafes heldaror holding the wafer; (Bhitadiating a 1agshar ent
by d h to th
y de Cr ' gé&ﬂ dtth Helde Vé;wf?ﬁé’d Ergé‘pqcﬁﬁp&‘ij m&eﬁé {\ §ﬁ&mea‘%} ngtgé ﬁb@.‘ﬁﬁﬁ 0 the

attac rawi ngs in I's a schematic vie eneral chip

scal e marbfathe Iéser%e’émbwascandrabeuamma@cﬁabmmtm tafgetqwintp(tﬁ)l met hod of
nmeas rrors schematic vie first enmbodi ment

uring, markjn
oF an' appRRBHTIT, e eRBHed Ras AT ITOTEN00, PiAchPTtP Il [PREaNG SieRicer
accordin [ of a
waf er ho?g)g(r&ngn 3{5! fﬁgélrll O'by‘i%dg@lg?ﬁgl é%%tg’l @g%gﬁ%rg éﬁd%\;msﬁgﬁt e light
pat h fr onpesition mfcarunaitoquﬂmtha tamgnetapcnmr aod (ﬁpaabtaamgrthe [plositioé afdhe
schenpatic, view of .th camera _and r _beam poi nt that
devi des BFEHPEFD 'TJ@&‘P@%{] ir}hgwagqg qyl"l‘.ﬁ? u "?gsméfr%’(?ﬁgﬁ'é? R/@pg\ﬁcgpﬁgr Cecond
enbodi ”Enﬁ'necéveﬂﬂtrﬁﬂ%adé\ﬁaﬁoﬁ Bétwehi the PositibnTRformatioR andithetarget ol P scal e
mar ker; and FI G is a partiall y cutaway perspective view of another

enbodi rren@l%)benoﬂadéﬁdaeﬂbmﬂdﬁ@ & the present invention. 25 DETAILED
" DESCRI PTI ON OF
appar atus for Tcalla{grl#g%’(%% @ﬁgﬁéﬁ‘gﬂ‘%gﬁt %’r‘\‘%t a‘f’%ﬁﬁ@ﬁ‘% ﬁ&?‘ﬁ@? of
T o enee ot i v M P PO s of
| yerS orPrbaer R At s Beanb O] &/4%ey SoutFerhie WATEE VR & GRUABGT o vi e
of a fi rSécaﬁﬂbpgh@ﬁﬁtf-tﬁétaqénéHﬁé‘lhﬁfrfgf 6 )%nlﬁédillhﬁrtﬁé \WRilerfr O K wagerPOSI tion in

a chip scale marker according to th rresent vention. Referring to FIG
3, a scr dwidearg ()i posiianirgla camerastcegerhal herfrat ©f axameral fas sreasgdng @

nunber _orpanEpapoR g e rodand the Birheh Siteef 8 ettt '

t he Iaserta it (d) irestliatireg a das dr e ani BB theviapget puintrdd ineashiring theor s (not
shown w?van@scanne@l% and an f- thef% Iqeﬁns 134. Instm?l ed above

t he a&lf erpOr‘-iHIQﬂ‘éf the dases beapnifadiated enrtbe camerascreen;He) apsmiting thee screen

180. The sition
measur ed rﬁéﬁ(ﬂgédi:é%%lpg Is )@%ﬂ%g‘) ??8“3&1% s@%ﬁi@k@g@eﬁggﬂtwg) gpcont roll er
170 as arseeé&xtpredﬁérmnngdqio)ntan@) omipgniag thetransnfittedpbsitionavittrthel er 170 i s
transmtted i he anner 132 and.th -Y S 150. The screen
180 on wiFgR aowarqﬁﬂﬁ@ 268 pgshien sk e faseubpamitiadialeden I shape to
a wafer) yater %@a&f&%ﬁﬁ? @631&&?0{‘ 1?65 gfthe riorhdﬂnﬁert’htrfé dverfieia |, 2

| ower | ayer I's a escent ayer that “absorbs a | aser beam and emits
| i ghRs, amumttqsp!@eMe@gndhep@sitibg and thedarget pointas beyonda predetermined ed by

t he Ioweg, g%yer 182. Preferably, the lower layer 182 is fornmed of a rigid
material '8 hat it does not transform even when positioned in a central

hol e 122 of tIye avhieve thelséeond b Hedtl iherd B prdvidedrrFapparalas for @alibratinga
perspective view of the wafer holder 120, illustrated together
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
30  the wafer holder and measuring an object held by the wafer holder. The
apparatus includes 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 beam position and a target point is beyond a
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with a screen 180. The wafer holder 120 has the central hole 122 at the
center and a plurality of protrusions 128 that hold the wafer within the
i nner circunference of the wafer holder 120. A plurality of holes 124 are
formed around the central hole 122 and are each covered with a

semni -t r anpredetenmineg ¥alu@) 126 capabl e of partially transmitting |ight.

Preferably, thgse holes 124 i gned .t tric circl
pr edet er i ned ATSPTARE RSGrAEIHEOMYAIGN IR SERPE 1 NE WAl 37 IR Sdiarar

hol der 12@n Wieieh 1At bERM frofrthel 1HSENS ifrddigtedAfd hbeam pomt &Smbhked i een
180. Hereinafter, the operations of an apparatus tor calibrating a marking
2s posi ti placed onitbeovdfer Beldes nmar ker 100 havi ng t he above conposition will
be described in detail F L BIERON iy (10 IG 5 is a diagram
showi Hg the path of |igh Ab =10 W act-ated on a screen 180,
and FIG 6 is Fhdiapeva@obRictd 46d a80ARagBES oM theldleseht mveABH WilPBebamé aser
beam point 148 that deviates fromthe center point. sQFirst, referring to
FI GS. 3 am@rsappaent by descrigiog indietall prefasted embediments dherpof witha wafer, is

pl aced on f h [ Q...Then, when light is oscillated fromthe

| aser 13.0r,etf$rfen|%§t$Er}ea%t%ﬁmlcirﬁw;in%ﬁ,Qd:gl{ugﬁm ned point of the screen 180 via
a plurality ofFIG.rerfscHerhaiic GQW@@%@WW@M beale hagkdrf radiated light is
absorbed by the | ower |layer 182, which is a fluorescent |ayer, and then 5

radi #ed. TherB 126 a dingram @xplaining aganviestionalmethod of iReaswWing a t he upper
| ayer 18 : I .ime, as shown in FIG 5, light with an inclined angle
of inci dgwgﬁh?%a{rﬁgg’screen 180 as indicated by the dotted lines, is

i rradi at ed perfi€énhd is@d scHematic view afanfinshembodinhent eshamappdratusefoh of | i ght
~indicated hy the dotted lines. Preferahl the | aser 0 is a,Nd: YAG

| ser - wrAraG BAAG RSHOR inACTHLelE Markal Bceardng tothe eissetty or eon
l'i ght havihpéntioravel ength of 532 nm which is a second harnonic wave, and

ultraviolet | i'%ht having a wavel ength of 355 nmwhich is a third harnonic
wavels Al so, pridfedddiaperspectivenview of aowater holdesiand aapreenafFiGedpabl e of

postt1 oned abot & Bl shAw RE ekt bath 10 FR TEAMatetodil 84" 0 o,
146 of thgrre@wbya lddél) by the X-Y stage 150, and then reads a | aser beam

point 148 formed on the screen 180 bel ow the canera 140. At this tine, the
camera 140 chddfds 6Hew sehematiceipu ot center poind o apameraand a lasekent er

poi nt 14 i - i dhe deviation to 15 the controller
170. Thi g)ec eggilnﬁ%?é@gﬁ%ﬁghﬁg{éﬁ@%ﬁ?mgosi tions. Then, the controller

170 znal yses tH6. i7ripatschethaticorielv ofiasecohdtdmbaottivient bban appdratdg fmt s t he
mrrors of the galv no scanner 132 to calibrate the path of light in the

event t h&@alibriingduarkingpogidon i3 FRIPSCHR AKSHAREd range. Next) the screen
180 is taken y afi 4t ; : hSy pl aced
on the wafer ho dgr|§ %EBO A{ t t?@a?iwﬁgﬂ(atcﬁggm)%??{ %ﬁ&@ﬁ?ﬁﬁfgoﬁgﬁt ?Eathe
sane as tsiceeqioacadrdingdé thépresendivenion. The | aser beam oscillated fromthe
| aser 130 is irradiated to nmarks characters on the wafer) follow ng the
calibrated path of light. During the laser marking, it is possible to
detegt the vibration DETARERD BESORIPHON ORTEHEIBRYENDION speci fically) a

| aser beamis jrradiated over the sem -translucent |ayer 126 coverjng the
hol e 124 of t kiergipalier, b ffisst-embediment of AR ARPAEAHS Ja CaMNALNG & MasiNdpoi nt
on whi ch aser, i Ny i d hew ki aliied.beam
point is phgﬁgbt gﬁ aa%%g]a%ﬁé gpgﬁie'ri %@c%ierg@ sg? )a/fp‘ ga esr%ril?\\b/ggﬁg'ﬂo@ﬁe'. Bgo

Pr ef er abdgsctitred o r detail 1 Withanefetérice dof thhereatcompanyiras drawirggst y| Irt ithe i s

processed to have a rough surface on which a | aser amis irradi ated, and
D ohot o dragnga: Ge higknees SHEySRuEals if ragByaRd IRERIMSs or acryl
Whenypa | aser I & L i pgi n | gser
bea%oi S scattgf(gglsb;% tIa héaﬁgorﬁ%ﬁ@sﬁwgego@g% %gn%éyg%ﬁﬁ eﬁoz.arlr%ﬁ)q ?@scﬁe,
al t houghcalitrating er nmarkimgi position iim raadhigt scalenmiankersaceardings the presand| e,

the | aser beamis_scattere not tr mtted fo the ca with an
ol | nednyBBnGhor RefRRIE IREIG A Seresh TARS nidied O aiialet Palces 2B 8h "on
t he | owe : tiegiyat ca j he

| ower Iaéééggrﬁ{%@%g?oﬁﬁg)%dt EE?M}; a\g’gférbeam pglé(?it ?(r) gﬁ? ?hrﬁébg}rgggt%@?gd
beans onptddect tobamunhlagreon aTwafdrj ghaserassamds tdscidiatgd from aHaser soureewdit or
has only one beam point, and therefore the beam point can be easily
measured using the camera 140. A two-|lgyered screen is adopted in this

enbodi nent, but a single-layered screen is sufficient in the case that the
screen is formed of a rigid material such as ~ o sem -transl ucent gl ass.




FIG 7 is a schematic view of a second enbodi nent of an apparatus for
calibrating a marking position in a chip scale marker 200 according to the
present invention. Here, the sane elenents as those in the first enbodi nent
are described with the sane reference nunerals, and their detailed

descri pt i theslasee 130 andriiradiated se ke wafer tia afpldrality obminorsr(n2bghéwnhof ached

ot ach ¢ nODANRSERORPEANE 2081 A FaReteroie (i 1 Tneligd aous fof erdohOieE | '
waf er hol qeg i4@ahidra™ 4000k bﬁbemg@gth%Q@aEbeH@s%bﬁW 8d.| At chifera 140

irradi ated on the camera screen froma [aser 20 130. To neasure a
mar ki ng pissinobved ang held bysare XaY stage 15090 Thelpositioremeasareskly e camera

it t t f t, of ti t 292
Rest b onlaG'at}e X §3ecb A50aATIB 488 dbe S P e Ut S o
screen 298 sigha dURHlatGH Thg ¢énbefier {0 is RAASIIAY ® IRSqaivARGSehandd 138l at ed
onto 25 the canera screen 290. Then) the irradi ated beam point is neasured

by the caard therXeY stage 19 position information of the beam point is input

anot her - emboct T Pt 166 F FuBfr & Rarkiod hABEaCE 16 e ol & o
the scr eegquigalentiih $hapdtoad Wafdti A8d & 6@MbosEdBs twE RiYers ay shovAdntRIGas! ound
frame 282. The sem -translucent |ayer 284 may be forned of tracing paper)

for &% arrphnedeteﬁca lowek [ayef 18845 & Hueresaorl lazemthateﬁbﬁemes adasey hea t he
| aser be s for
cal i brat ?é]%‘h?é"héfkl rqgérgggf)éﬂ?&gmhg%e% '%9‘2’\2;&1% pn%gr %@E@@ﬂlmﬁ%e
present ilowentayer, 182. mitrefergbly, theokwerdayers18e ésforatbdaoida trigid thatedali s;m of a
- | aser be al i br ted before rking.characters and/ or s on a
wafer . Dehg doSs i HeS a8 RS RBUfanegnG CaTANGe JRLH b8 Whlebasi |
adj ust ed mdéﬁm]"@ggrg@dt,ﬁeﬂeaaer beam on a sem -translucent |ayer fornmed
at the edge of a wafer holder, neasuring the s irradiated | aser beam point,

and t@librati MG 4nis Ri p@fspeewe view plithenwafershalder 1128, diustnated tegetber a

cor con) CRD matetd BB ek hiles 12 ndh BREEPRE ot 22 e oo

per f or m nghep émﬁi@'rélﬂy pbpcﬁﬁﬁruéfon%hq 28exhaehdi@siie OWaﬂa‘r ithirh ethec lher Wi | e
this invention been particularly described with reference to 1 o

pr ef er r ecciiénBdaransat of tﬂl'% meafer holderi 120.beAuptisality oofd hplest h34 carexfarmead i n
th t f d I

w thout dugdnd e SRualARE°Ta2 e’ A BAREORBH T Bedi PRSI, |,
t he appendsd capables of &)artlallyattransrmﬂtmgrr&ghtl s: Preferblyet thedef holesall 2brarei ng a

mar ki n 5|t|on in a chip scale nmarker. that Qrns a nm rocess b
T Sl ot PG 18 40 BoSondRniTh Gireia S pradst UnBY distapre AwgdromdnBuars”° >

scanner Muﬁﬂeﬁenbbeéfatﬂeemfert helcept 12 Q9&m, | theNgemPtrafs|udéMCiayer 4 26CT een
which is equivalent in shape to the wafer on a wafer holder for "holding the

waf er (59'n¢ttqn§cﬁ5aﬂ1ﬁr$§f%ﬂﬂ 48@r beam at a predeternined target point on the

screen, and ”ﬁ-ge?#([glagg{ Bﬁef nc%b?ér&f:&ps G AR CappaEluL M bt TS PrdiRingd

moved above t
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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10 (c) transmtting the nmeasured position information to a controller; (d)
repeating steps (b) and (c) at a plurality of predeterm ned points; (e)
conparing the transmtted position information with the target point; and
(f) calibrating the position of the |aser beamirradi ated on the wafer by
adj ust i ng radiates: s Totereafterg the sadiatedalighdrisiimadiated upward ivia the dppeaiayen

b 15 It | nf ' . the . poi | b
or edot or il ARYS.IE, SR RO Il Saiat Wt rajnelBow angls ot elRhaRde; bs
Lhe | aser yheaednd goad fckdsill byS EGuBaIRBEs Grhdiblod berpkheichiRaB a0

The net ho claim1i, ereln the screen conprises: a or med
of a gl assameradd| follawimg thenpaihsofplight dndicateddoyh theedotted linegh Breférably, on

whi ch irradi | i ed. , b i nt:
hot o5t « MR, 886F 15015 A YACH sk, v58h et et G oy A s g B, o
beam poi nyogR v, Greén nighﬁhémﬁ@sa%ﬁ&eeuléhgthrﬁfgsszfvw @hith B& §§c{(&?’h§rgﬁﬁs}ﬂéses a

sem -transl ucent Tayer on whiCh t| aser beam point is marked. . The
met hod of wavei rang, Uiitm@eh light hexiingr abwavetength | ofe852mMMdwhitd lisyge thifghi ch

vaver engt HEgToRG e WAL FretGUEN IR linels, R VI beobhmpl ' ™ °
|'i ght havagalsie bt ehecKIgg heolvaddlength ofvdiiagler beam.t hird harnonic wave. s 6.

The met hod of claim1 further C\EQIED“ si ng ,Perform' ng a marki ng process on a
waf et hat is phacamesa 14hds mavad tedreippsitioned pbovie ariasired RAIRY of Blasgher ei n
calibrati ar ki | 1) i S| ' QUL f ing a
mar ki ng ppg%@sg'g Bﬁhg g%é?ﬂvxgl# é?ﬂ?gﬁgﬁeﬁ%e%%ﬁégﬁagﬁ Rgfgmhg% \j\whéira@% np’@il %E)&rnati ng
a mar ki ngthensieadera tasep hieass poing 148i formedadn tie acrleeact8hbealomatheacamera

pr edet er m, ped rget .point of a 1 o sem -transparent, | ayer on a hol or med
around a &%‘_ﬁtréﬁ?_tﬂ!ﬁ QPWem fe CHRFER h@ %chﬁg‘ JBHER r@gt h%arb’ogpﬂ?oﬁ%f t he
l'aser beagaviateddrcthRe @Bnidt o4, raﬁfﬁh?ﬁ@@t-\f SoGrdirdted 8f tHeedénaromto

positi oned above the target point; (g2) transmtting the nmeasured position

i nf o frat | e qantiolier 60 r binis @hecking)is repasied ayseverpbpogitionsand (g2) for a

Posi 1 on’ i nf or Heghoh8 splifoltoaySestfis inb XnECRBRnAs b et diat o
and (g5) aed abjusts the mireors @f thie galvahoscafRer 182 adrchlibratt tHecpathroftlight waf er
by adjusting the position of mrrors of the gal vano scanner in the event

that a 2dhadvent I thr dawation beupnd 2 sredate@ringdiraRg@nd the target point
I's beyond a prigdgyl pidTsEeEn\YH0'R 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

6



9. The nethod of claim8, wherein the screen absorbs the | aser beam and
emts light upward perpendicularly to the screen. 25 10. The net hod of
claim8, wherein the sem -translucent |ayer conprises: a |ower |ayer fornmed
of a glass or acryl layer that is processed to have one rough surface on
whi ch an irradidiesh enl the sereered80i at aa angle ctheataser Ingas ipsaatteredpandnotand a

beam poi niiada e fingcahRarc biin 3HINGEea R tiide e e Petia e

pl ural i tyader Ibelafs feihfs ARNMRGe0Nn Ik lowarlyaF 1§2I emshanl, $hé phadts afeRdator C

circle) and are a predeterm ned di stance away fromthe circunference of the
central heae bgrinstededanetheHowee laysh inerder tondetear alaser heampopitfera theg 12

pertopm SRl bEaPEled R KR ERRY ofhe Mot PHsBiRs Bl FEL B ce
on a waf eatteh@atdr Bas \GAO 0AE BT P@mﬂ, and thérefdra thersean pRirtRIdMOBe easily
conprising: (a) unloading the water froma wafer holder; (b) positioning a

camer a scheasuead ysiag theogamera 34@anera for measuring a 1 o beam position;

boint () 1 r - AGHERRel o880 S TRIOPIGH s oo B S B SHRIG BT e
posi ti on sdrethds bafficienbiretine casecthat the sonedm is formedaf scriigid matéhal $Uch as

transmtting, the neasured position information to a controller; (f)
reped®i ngS¥Niskanslueentglass. at several predeternined points: (g) conparing

the transmtte lid 150 by I b ) [ | e
position of t hglcﬁgiéé abiba%rﬁﬁéag?ﬁ gggg%e({aﬁgﬁ %ngﬁgéﬂa?}fﬁrgtélﬁﬁg%tgg fof
posi ti on cdlibratinga snarkinghpositidry ima chipascade markeh20@aenordimgito the2pregent at i on

»between the positign ang the target int i,s beyo a.predeterm ned val ue.
13, "The rBrABIPILT EPenine> S demelf, 2 Mt 1B aBro LRt renPadEIealh and
emts | i oléscribedwithh e sameCtdférdnie tiurh&Rls AP their8ethiled teschiplidiidafs
claim 12, wherein the canera screen conprises: a |ower |ayer fornmed of a

gl as$5 or %m!t&eld | ayer that is processed to have one rough surface on which
et o ot e RPFRD 7,4 RG0S A RO B R b RSP
beam poi rfor hpldimgla 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

7



15. The nmethod of claim 12, wherein the canera screen conprises a
sem -translucent |ayer on which the | aser beam point is marked. 11 16.
The net hod of claim 12, wherein the | aser beam corrpri ses an Nd: YAG | aser

which emts infrared | |ght havi ng a wavel ength of 1,064 nm green |ight
havi ng a \mséloangi measusac and thei diredtionaok éc taser hbearmnisc calibratedh befae

ultraviol et |iaght, havj veIe th of 35 is, at

veve. 1. handily Sharacters ahdfSh FuBtie ot 2 Warer nuBera Mtk Bocplopest ang

mar ker a.owéfed g8 bbam éa'hSSé ea@.m@a@fstétpbm &.arnQﬂiéﬂrae r Beﬁ\ﬁ\f a and
a carrera Vi ng e connected to an X-Y sta ove hoI er and

measuri ng s:amnaransh;oeot Iayeerdmeamat vtbteeedgmlojea water bolder, altrmsunln@rthel ng:
troll f f t th ti

of "o Paseiratafbe BRetfentipaitt ahd eEltielo TnaiiRd prHbRS: FiighenameedRei on”

of m rror gafbrafiod af \ERfarkiA rmsisrud?f ist di@‘fdiﬁfé%f dirgétly 68 d Bé@’h pdint fRadrateat

that a devi ati on bet ween t% | aser 15 beam positi'on and a target point is
beyond a ®NcRisckenm theimaiking. posgionmean he maecisely ealibeated ntherebynperferiming he

screen is screen, on which a

| aser beal%erﬂ%(\rﬁé ﬁmc'eéggf ?é'Peéfﬁgﬁ'ei@{ §f1% @%eé'ﬂﬁpoi nt is marked, is

pl aced on the wahiky thisl iilﬂemn@rﬁ) Hds bbea panivuRirlys deScribetd Withd refehens not he
screen conprises: a |l ogwer |ayer for absorhbi n%an irradi ated | aser beam and

an uper Pé%f@ﬁeaaﬂ&qql@@ntﬁwthﬁf@fl bwdl be spderstoed by dhese skilled iy the art that
transmtt 39t rliy
to the soyaneus BRan@Re oAl GHEUPRI tay BEthalEXREraHP WG, P EERRAY THirR
conpr i sesthaaspirtvand segme of therindentionsagytiefireecbby the gppéradest claims. i s processed
to have one rough surface on which an irradiated | aser beamis scattered at
a | aser beam point; and 30 a photo attenuator for filtering the scattered
beam and providing a | aser beam upward. 21. The apparatus of claim 17,
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 claim 17, wherein the screen is connected to a canera
supporter to be noved to the front of the canera, the screen is noved



together with the canera to a position where a | aser beamis irradi ated
fromthe 10 |l aser, and the screen is a sem -translucent screen on which the
| aser beamis irradiated and marked. 13 . A{. Ah,.AY. A2. AU2. AA2. AAE. A. E. {E A
Y.A .A E. AU Shj k; |
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rough surface on which an |rrad|ated laser beam is scattered at a laser beam

point; and
a photo attenuator for filtering the scattered beam and providing a laser
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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10  semi-transparent layer on a hole formed around a central hole in the wafer holder
and measuring the position of the laser beam irradiated on the semi-translucent
layer using the camera positioned above the target point;

(g2) transmitting the measured position information to the controller;
(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

10
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(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.

11
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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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