; e3el >kl ff g4hFi j 6j T>kcnE CH P SCALE MARKER AND MARKI NG METHOD BA ND OF
THE INVENTION 5 10 15 20 25 catlon clains the prior tW
Korean Patent Application No. %mumwmw“ iled on Decenber 21, 2002 in the
Korean Intell ectual Property Ice he di scl osure of which is
incorporated hereinin its entlretCSPbQBy reference. 1. Field of the Invention
The present inventgeq(p 'S@I-?LE’MARKEH?hMD MRI%WHW a mar ki ng net hod,
and nore particularly, to a chip scal e marker ich can constantly maintai n
a marking di stance between a | aser system and a wafer by renoving a war

of the wafer on a waferg e mar ked omﬂme\“‘Mﬁ
using a | aser beam and™a=Ra ’ ot g-tte chi p scal

Description of the Related Art A great nunber of chips are fornedouen a

waf er in a _manufacturing process of a sem conductor device. Characters |
and/ or nuntldlis APRICAHPR e §'8HAS a thaur PHRIBY oPf ckereaphipatest cAppligationt N®. chi ps

by th beantls
used ?%ngae a @9§qﬂtﬁ%§§§ﬁkfn fﬁﬁoﬁnhQhéQQ#S§HQH%%EdH%LE9%%ybPQ 5& each
chi p ahe elisctbsuireof wHinheig dricorpotated herdnmtrem entiret loprafetenck. t echnol ogi es,
integrated circuits (1Cs) can be made smaller and |ighter so that, to
inprove an efificiency in work and mass production, dicing is perforned
after-parkqﬂgmuﬁtﬁghﬁghﬁgﬁ on each chip on the wafer. Neverthel ess, since
the thickness of a wafer remains the same or decreases while the size of
the wafer iThe presest invertiomrfadates 0 ahikscalen@rker and a rearkingmeathod, ew

Fla - A batighlell o BnBiardie BHER wibhEen SBnSialik AR 8y et am 3071 s
arr angﬁérk‘&ﬁ%@ﬂ‘stérh@ bm\fveén Achs@rsydtem /énbaaswafebmrremudd avReiphg®oT thel aser

sour ce of e | aser céitem 30 passes through Gal vano scanner (not shown)

and arwaferonanwaler eldgrwhen chirsasters arredaaateéioprbavv:at%@hlawrmeamr wto
I | t di scl osed
5 S ap i & naRBgineiobiingine! o SUaBfaar®f | 22¢), SXNLET S fooC O

ngcogrd.ze tDesariptipn pbha Relateﬂ Arthe wafer is arranged above t he waf er hol der
20. The ca ra OISI@:YTDOXH gg'?%cfonnect dto an - % he X-Y
stage 50 a G l?érarﬁ PRSWRICEH %ﬁ“%{“t%tvaf‘% roq_qs&o 2is a
view id éémtcroabue@;r dedieB! hophrdq6igsarldSimuriber® drasRarkBEN & Fsttﬁdé@bfed s on
the wafer. FIG 3 is a viewillustrating a warpage of a wafer |oaded on the

waf er @ashdtip tCRélfléslfWT@ ehipspyatheir, produghien loh aHmbess si Aghiphsaalgymarker Gal vano
scann I ted on a .
Scenncis e ialy R OURN ATpbar | ARG ASEIRRN DR, °7 2
aar ki npaded dreepeh ékuprwtér diding. Wrteowevér with thetdtestadesgidpmeent dfhat | s a '
surface of the
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[ Equatlhﬁfr‘oﬁe AR efRiéncy iPwdrk a%ddhéé@bl%rdu@flo@rblélﬁﬁ'léiﬁéﬁor?:‘?@dmﬂerf matténg focal
| engt h, "and ~ " 1s’a wavel ength of a | aser beam The wafer including a

pl ur aliBpgriermediopeach chip padhe wasere dNaverthelessdsiace the thickoees wéRght | .
coat | 'Wav\}'] fs%e%%lmea&e ec%'geé%t\nﬁl eoﬁféﬁ h-ghﬁaﬁ@?rrﬂz?gge%s ﬁtbenonenon i~

serious eS| Ze of t S arge, and the 2o
aemuntwaﬁerdmwar;mbl on during curing of a coat| ng materi al |s great. Wen a

the var pagd IonaramusRsione! ew Hisirafing e hEUEER Sfa Rierl cbin s ai%ﬁ’afsieied“e e

di ffermﬁﬂ@é?ﬁ@' NReferingeo FPSI ﬁ'é’Wa@ér Wh@pﬁa‘&b@ dt'a ‘Ferlq’{d? urface of
the wafer. Thus, the quality of marking is |owere |ne th is not

const daser systemtad lp@gtanged medezﬂtermatar Ideg aﬂmawg@aer beanmcmatetdr THE

provi diana ePEedTieh oF nRPRER: AAte b as bRyl oA o BB tidor m 1 aser
war Ki nghdwh)3hd £0PW ledis aotstasvri)fand ivardgdiatedl (rochips @nithe setfér witsent i on |
provi des a marki ng net hod usi nﬂhthe Chl scal e marker. According to an

aspectregprd %rﬁﬁ'@é%ﬁf‘ g sHrtacei gahe ghipsi p ééqi%e"rﬁdﬂ@éfﬂ icapPPe@d a | aser
Sy St eMyBRIeSE Pdignt Afisiicalish Ko %o-Sudighsr hol der on which a wafer 2




I
subject to the laser marking is nounted, the wafer hol der conprﬂ§Ingq
vacuum pl ate di sposed at a center of the wafer hol der for suckihg the wafe
and a wafer rotating unit provided at a circunference of the vacuum plate
and having an open area facing the |laser system a canera di sposed above ;
t he wafer hol der to photograph the 5 wafer; and a warpage renoving unit
provi ded ahoygmbhe44d ficdypizéSheip pESHYH BEtHEA BRI éfr@ﬁ%\ééd‘ﬁb&@é ffe The
open portion of the wafer "holder is at least 1 /4 of the fer nounted

t her eovaferheldenf@r The samega 4iis mavedrbysleeing connectegitaea XqYi stage SOannul ar

d i f I ; | i [ I d !
7ot at e ¥ FlBopd i i Sre Mot 20thrd Titaed WiATAb 6% nal ar and d: sposed
bet ween t herigagus mvidvitilRistrating haleptis onfbodlkIDOF)Wier aber héwem seadiatedd! ate i sl
rotated by a driving unit provided on the first plate, and the third pl ate:

is in Qbiearateni t G ks sevwewdllystatiag Sowarpage ofa Wales doageden theowafesy

rotati f the second plate and has an open area corresponding to the 1 s
open area of the wafer holder. An outer circunference of the first plate
has a t eet Refeping todflGa2j adaseribeam passing thraughghe Galveret seango(ioton of t he

first plate i i ded dt first plate. The . | ate h
ol ur a1 ST pasfe Brauia i £ s U and S TvaBisted onat G R PGB B he
vaCUU%BIs@ibgﬁ&ggrag@w Ih‘éVY-ﬂernB%W‘q%agiﬂgrn%rMﬁ wmwwfdrweooﬂgwt ed to a

| ower porti e vacuum pl ate. driving unit 1s a pneunatic cylinder
@ an amecking sudace,ibat ishasurfgca obth@yctip xis disposed withiea range ofiD&fence of

the fir n f | rudi ng. fromthe body
conneC(Pgét$%ﬁ§§%§sgg§@ﬁ%gaﬁg?%ﬁ%‘%ﬁ}%\f @%gpﬁé\&@‘lgiﬂ%gaqﬁﬁoﬁves contacting a
menber protruding fromthe third 2s plate are formed on an inner
circunferential surface of the second plate. The protruding nenber are a
plurality dOEap#D)pins formed at an outer circunferete@i@Onte third

pl ate, placed on the inclined grooves, nmaking the third plate supported by!
t he second plate, and noving the third plate up and down with respect to |
tthe first Heree"Dhislaediamategofaroingidentbean, I'fh éxda docad lergtacara Uh'hig & o so
rotation %Cff tHefsqcon %Ilate. To enable vertical |ift of the third plate
when tWaveeny @ﬁlﬁ?%r Mtes, a plurality of pins are formon the first

plate and arHy Wéﬁe!riiﬁa{udxﬁcl;@%l@ﬁali@ﬂéﬂ@ﬁ@@w@@eu%td_n@ ditdasiopidaefteritged in the
third plate. 3 i (001 ~1 ~ The wafer rotating unit conprises a fourth

pl at e GWn Weighs, eoating0f aawafer suHaee and ether pegcesshollbewargage ft h pl at e whi ch

f ¢ J ta t t fe
shat ¢ oMo SEAYUS Wrenthe B drifia Wilter 8 gR) the ABfor A artfhe [ 270" B
kol di ramouet oficdenpéssibe durihg lcuphgioéa o}phﬁ?]ginnat?hm iﬁiglfeett. pvih\m a?s an open s

. 1g.to t .t he er. hol der,. An_outer .
ol r curdraEeotherhiR s HienBERLe bl e air et g iR 158 bi ni on gear
rot at i Rarpalde predbhrthopas grétitePthahitRe TOF ! edh dfefsity aRd @ibed@iffler ound t he

fourth pllate. To enable vertical |lift of the fifth plate when the fourth

pl at e agooxdiag to theypesiten ofthechiip opithe PErcessgrausiRceH the wefer. piTaus, and a

pl ural ity of. I | i 1 i r i Lfth plate.
The. neln B ShGRnGR fTORERE, It ik Wik S RSy rbeart B kidoodfor b "™ ©
bl | edmarkihg & giamgeter mined filler to apply a force downward on the wafer.i
An inner portion of the bag is vinyl coated and the outer portion of the |
bag is a 15 conductive textile nmaterial which is nade of polyester (PET) by
adding Cu or N netal. AgOMMARYPOETHE MVERTIHGRO is a conductive textile
mat erial which is made of polyester (PET) by adding Cu or Ni netal and the
filler is cborpelvedhe ahpye apdiosothaeipreblemsotheepresepbiivention pevigassnt

i nvent [,0n, ' ' ' [ | e mar ker

i ncl ud#rﬁg sgglleg@é&%g@?@m@%{eé@é%%g%g%tgw&ﬁgp@g&m@% Qgr@@gder on whi ch,
aowaf erensovingeiarpage bica vagar narking is nounted, the wafer hol der |
conprising a vacuum pl ate di sposed at a center of the wafer hol der for i
sucki ng t heAlgar &e Riggent inggrdionypXiden & marking maihek Hsigg the ehipckid@r ence of:
t he vaﬁ%\,@rpl ate and having an open area facing the | aser system a canera
di spose s above the wafer hol der to photograph the wafer, and a warpage
renovi ng unhtcqrdingitdenh adpectot the prasent ihedrdion, Bahip ecale inmarkear page from t he
wafer, the .nethod conprising the steps of. (a unt i t he wafer gn the
vt or " FREUEES § Biser SR oot ia B Pritkicl? b VR AERGBEL N Sk Sy page
removing unit; (c) nmeasuring positions of chips by photographing the waf eri
to recogni ze the positions of chips; (d) 30 marking the chips through the
open portion of the wafer holder usirg the | aser systemaccording to the |
information on the positions of the chips; (e) rel easing the warpage i
removing unit fromthe wafer; and (f) repeating steps (b) through (e) by

g . Y N T B .
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The step (b) of the nethod further conprises a step of fixing the waf€r ‘on

t he vacuum pl ate by sucking the wafer. 5 BRI EF DESCRI PTI ON OF THE DRAW NG%

The above and other features and advantages of the present invention will |

becone nore apparent by describing in detail preferred enbodi ments thereof:

with reference to the attached drawings in which: FIG 1 is a view

illus ' 1 6 ' ihel ' ' h! trating
tsiJB}e'cﬂg)oﬁ‘le Iﬁ?é@%arlﬁrﬁg g rﬁ@éhl%dnﬁfé\ﬁéier helder @onbristhgPa Vb@t‘mmldéé’tég

a depth of us aser beamirradiated on a wafer; FI is a
sect i dlisposedalai ¢antenofdhe mpfenkoldar fosgucking sheweéer and a waferaotatingol der ;

FIG 4 is a sectignal viewil]l atin Wtutio l cal e !
rmar ke RudE at Aty tEiEnee o Bie Pao B BB BBt racoh Bhef sfR B ©

I nventh@Rserb{mtem; iascatieraXdib ool ssavenpetwarer Moker td bh@tbgfﬁgh_fmet he wafer |
hol der having a wafer rotating unit shown in FIG 4: FIG is a view ,
8 | ustwaler, agdawaragedieaowng Hnk piavided abovethe weafer holdes for reRoYinG:t i ve vi ew
il lustrati |ate shown in FIG 4; j 20 FIG 8 is a perspective
Vi ew M?hégggﬁﬁ@%ﬁﬁgﬁm er hol der having the wafer rotating unit; FIG 9

i s a magni fThedopereportion f tre tvafer hdlder ishtlea8t 18! ¢hthd vafsr mopetegipecti ve vi ew
illustrating an exanple of a pressing unit; FIG 11 is a plan view .
il ustt?%rteloﬁg the operation of a pneumatic cylinder of FIG 25 8; FIG 12 i;s
a sect i onalThg Rifet 'rétgﬁw ahit R8nfrises Bl firktdlafwAichds aRhdiaf SAb Poled6h |
according to a second preferred enbodi nent of the present invention;, FIG |
18 i s the walen hnlder; psaecpodplate whiehnis anndanrand rojatesondhedirstrplaigeandavi ng a

11 usthB Pl At v el and ShiRnchtpeletndfe Vordibiang Ao RBh T ¥y 21
DETA! | 7ReDRRGRIFTAEBb IndTHEd IVERTEbY A drivir] unk plovidelon Ffiistpiate of a

mar ki ng di stance correcting apparatus of a chip scale marker of the present

i nventanskih@ithird plgle isdindrostadt vath the sesead platp B asdodiemexed yipantched

dr awi ; i oty dr awi ngs
ar o iy b atio B i SHBRSTIRG AN ol bplh 3fta EREhITING Pt ioe % |
t4r ougiped, areaof shelwatdr holderf er hol der 120 is fixedly supported. An area Al

of the wafer hol der 120 where fer, i s |oaded, includes first .and second
open areas outeq c;&gqm%rpr&geepf %@ﬁﬁ gla{er r?%ﬁi? g?f‘gHe‘EPOﬁ'qna%’éd aM?’ém 100

di sposfshryo@ang thetetad pbRioAaT tHe Arsd plale & prRAIdeRLErbaAE tRs fifstplatef er 1 o
through the first open area A2. The first open area A2 is prefterably |arger

than an ar edesgacusipbpleée has aj ple@lityneirhales;onsi suiface ofithe vaetwy plate,

pr edet,pL mi I i i nt ea Al of FIG
b wnoremsiaapElHe Bolhinnl®eRRE b Hoflod ielre, BRY Bvailin potfp ¥ 72 %0, 0y
exanplapnnebizd tblreelowad portich ofchetvadubym patel nt erval of 90 for marking, as
shown in FI . .the first open.,area A2 including the,1 s center point C
which i 1 AnRAMRGANE i3 PaelFaR T el dsorR SV RaidenonVpl at e 130
havi ngy@dnldnovutst Eirinweferie SttABMrdtbIatb@Gnd7an 8nd bxa¢yahddedsecond open
area A3. The vacuum pl ate 130 has an open area corresponding to the first
open aeludingdton the bady rprredes tothegoosdmiatet o a waf er di sposed t her eon.
The vacuum : ] ' : : ha wafer 20
hol der 120 ghgﬁﬁlgi%g'dprg e@édrérin%%e‘%hﬁ%ﬁgts&gﬁ% Oe?%ié‘tg@%ﬁ@ﬂ%ﬁ gfeaﬁr'r@ er about!
bs0r 2plateciredoimesd oh mninhéatiraimfehentishberfaceTbktheascond platee 130 i ncl udes a
plurality of holes 130a as shown in FIG 7. The | ower portion of the vacuum
plate J&fﬁpp{%r%’% rege @ H'@Ulyn?r}[ﬁjﬁ?ﬁo(trﬂﬁ?s E%\ﬁﬁ’)mﬁ %l-_ft@F ably, an i
ant i St @fdyenfBREncethé it Platd g;'lac%ﬁadﬁoih@inélﬁf obU@é’,Qﬁakih%tﬁé tghed on a
surface of the vacuum plate 25 130 contacting the wafer to avoid influence
on ci rplate supporteddycthemecond platevandmovingsibe thiné piaie bprandudmen Withevent s t he

var pag o8RRI AR PR e o TR S R S By AL S0l B o e S0
8hi ch etatighesiahe lsedomdipkite. FIG 8 is a perspective viewillustrating the
waf er hol der having the wafer 30 rotating unit. FIG 9 is a nmagnified vi eV\%

of a portiolP gngh;le%e@icaé_liﬂ rbihg thirdplats whersthesseqpndglategotaies.& ence |
_ _ . t . .
nonut ofPot AP krE MmN ek BRY o[ fILRHY L YES crecamdill & POF o,

120, rihegees arecloymedihie tHe thind platet e 140 i s arranged on the wafer hol der 120
to be isolated a predeterm ned distance froman outer 6 ~1 ~Cuv
circunference of the vacuum plate 130. The second plate 150 is arranged on
the first plate 140. The third plate 160 is arranged between the second

pl ate 150 and the vacuum plate 130 on the first plate 140. One side of the
third plate 160 is open to correspond to the first open area A2. 5



s Referring back to FIG 4, a pressing unit 170 is provided at %LnQ
corresponding to the vacuum pl ate 130 above the wafer holder 1

positions of the chips on the wafer is measured by a CCD canmera 180 ]
di sposed above the pressing unit 170 and the neasured data is transferred '
to a controller (not shown). One side of the pressing unit 170 is connected

to a vertiqie Wé@m@ﬁng ha&t;oﬂnbzusbe al¥suith piaE erhitt isfarhuiavand rotgteBr essi ng

unit 170 presses er on the vacuum El ate 130 to flatten the wafer.

For tmnsthpuqufesboldeneatftteebteng/hm is ratated By thaiteurty rpiat@s@ttt@fghrth 174 havi ng

R e

174 i 3hd fifth plateeytrasding dneside of thediftt plates Wrrersinahe fitthiDldteg rmscamopert i on |
portion 176 so as _to be noved vert.ical I%f?remggr ess or release the wafer. The

¥ essiaiga GAIMESRINEIRG i e ORRY arcd qidhew @bly uses an antistatic

material s and N
netal to po yegt'?ere" %(.gﬁél%gf t?w%?%éﬁg!ﬁt%ﬁ%bzértg%ﬁ SI uﬁ??%ﬁgﬁﬁgﬁn ef erably
fill edjesrrotatingpine testhechportion dl the fourtheplatthis iprovideg emgidithefoutth 174 is used

by f||||ng the inside thereof with the conpressed air, the inside of the
condud®®e textile material is preferably vinyl coat ed and connected to an

ext er nal Cf’m)émé%ﬁlcral ﬁIPBffh‘e fifth plaicewhe® thetiawmsilatd Y1884 preglyai r. I n

the meantine, in 8, reference numeral 122 is a plate where a slit 122a
2 is chnimﬁaareafgrramrEthErfauﬁI@ pigie ngta plarality ef helgs coueaPenbing tnienpins

t ransf sses. The first through third plates 140, 150, and
160 ara&ééé@ﬁec’ Eﬁtg i e ail below. Referring to FIG 8, a gear plate 142

havi ng a pr'mbaWarpageeénmtrcngmewmeisarbrtloanwaboi/etrté weflnandrisadddged al ong

t he ci _rcum‘,ﬁ_uence of the f hrsté) zitte 140. , The outer 30 rcunf erence of the
gear pligdavitya predeternipgd f RAY ﬁfOFﬁﬁ@%HYargl%@el‘M es driven by a
pi ni on gear ar 144
<" ot at d. M fhef pOMIoREE! 166 bk 9‘“’5 VRVECodg a0 heduietiapuoTer Petialisgear 144
ti®get reanduTties tpadile paterial wtnmtnraynam otpolyestee (PETY lyyadding Gu ohNt he fir st
plate 140. 7 ycW 1 A protruding portion 149 extending outwardly from one
si de dP ﬁlre circunference of the first plate 140 and supporting a pneunatl c
or el ectrlCAwhtemqb@mdm@frtaermat_;neacdrfducmeﬁxﬁrermdtetrral adicH isenadmpbrter™) is
fornmed. A pneumatic ({ml nder 146 is arra@geﬁ on the supporter 149. A

cyli nd&'W%@IV AT QY acding S erhi meta) and dae fi QF65§°F§”€§§9%%'{ ed to a fixing
rrerrbe dht Iventién C toeHRPRi FIG 11 is
forrre ?hg)ﬁ%@{nhgér %%@f&?@%@ré}% ! astléPtoanH%ﬁO@% 11, ' en the
eyl i ndaarklrmgjumg a shipwseakd m‘arlmn'rtq}udloge Ieaet syfstemepemwmnmgelasebmaﬂdmgj s

d al d, sl ot.158 th { @ A00 |
ot at da et aercart WRns Weter Binct Fo Bl BSYactnlf i8R ANE U Fal? ot
shown)hdiaet esmprising aWaedahﬁplataﬂ@udpésécﬁagé Bert@n obthecwafkee tokibritye cyl i nder

rod 147 and the fixing nenber 158. Thus, when the pneumatic cylinder 146 is
oper at@igking hgwuaieeanda walter reiating vait PW'qutét%élf@#mf%ﬁ%@%oﬁﬁ'@ is rotated

|
th t fg f !
Fo g plefe B nalingoiPogérPaltalioiis fadck sibier AdamBRAGSHazed'” )
i2aner abcwecﬂ'teomfeeheldterw pmtogzapet the wafer, sadanvarpagearetkvinganite gr ooves |

O o AoV b S 508k o SRR baSA e i eteb b The Bl 2 © 160
i nst al ¢&fp ﬁéln?ﬂﬁé‘s@bstd??a)g'h@@ﬁtﬁﬁg fHedwaibr SHRRO Wafdy tolderl (b)Srehfviidibl y

installed in the bushing 163. Thus, the third plate 160 i's supported by the
secondWplRage %meﬁglngéaﬂgvaéer WP theswamAge rgmwrn%qnw{pbmeaﬁenrm) arranged

auppor FOYT e CHils BEBRGRAPAAMIAG S Walt & sefriA e e Sk, 15, OF
t3pe pnmaﬂangme:whlpsdemug%he bbenpbrtromh cpflthewai@r(holdemweglthe)laaed down with |

respect to the first plat Ref erence nuper al eno uide roller |
brovi dBPtem agserding i e ia cgmftentoa téamélt'pﬁé ot bR R ) elRadhadie f o cocape

ngpa?‘.”gﬁjﬁé'? e pnd;HHrr\@frPgH@% In er 14 B ﬁng@%pes(b %’E’&% ygl | er 155

is instcnatingjthen/vafenbwtpmdeterminecbamgiemfse‘ngetheefvafer tdtetlr@urmhd pl ate 150 so
as to be rotated by the rotation of the second plate 150. The three pl ates,
140, 150, and 160 are rotated together with the rotation of the pinion gear
144 and the third plate 160 is noved up and down with respect to the 30 |
first plate 140 by the operation of the pneunatic cylinder 146. A pl urallt}y
of protruding pins 145 of FIG 5 are ¥orned on the upper surface of the
first plate 140. The same nunber of receiving holes 165 are fornmed in the
th| rd pI at es 160 at p05|t| ons correspondl ng to the p05|t| ons of the

o 1 ”~ » s o o - oa A ™ N T I



state in which the third plate 160 is | owered. The operation of the wafer
hol der 120 and the first through third plates 140, 150, and 1 (O‘SQ\M I now |
be described with reference to the drawings. First, a 1 o process that the
wafer is placed on the wafer holder 120 by the robot arm (not shown) is '
descri bed. An open portion of the third plate 160 is disposed in a

pr oceedi ng The &tiepi(B)ofthe trhethba hethé dBmiridest sepRiffixiecthetWedePbR g gear
144 rotates the first plate 140 cl ockwi se by about 45,” as shown in FIG 8,.
The r otasuuay plateobyisuckingtheater. enters over the open area of the third !
plate 160 through the slot 15 122a and is aligned on the vacuum pl ate 130.i
The pneumatic cylinder 146 is operated to advance the cylinder rod 147 so |
that the second plate 150 is rotated and the third plate 160 is raised :
vertically fromthe first plate 140  Wien the third plate 160 ascends and
the protruding porti SRIETdAESGRIBIONQF dHEl S9af er al i gned on the
vacuum pl atgl3s i e I | der 120
while the v@fer |Vset %@?ﬁ%ﬁ?ﬁ:ﬂé@%ﬂdﬁé’% ate 1%%6“‘%‘&? 6%’*3?%%@2?’%44 is

r ot at dzbcolme fiore apparene by 4escrihing ér deiad lpreteeredembodimenththeréofrwitipl at e 160
toits poriginal posjtion,, the open.area of the third plate 160 overlaps the
open dﬁéeg?e?%@ﬁﬁjtqfhﬁaﬂr%‘ﬁ’@gfé%w-the waf er hol der 120. The wafer is
rotated whipgg hgsag/igh AiRHatAg BhgpiAPEHIY oAl maiker,ons 166. 25 Wen the |
cylinder rod 147 of the pneunmaticC cylinder 146 is returned to the original!
pdsition, tRHE.2upgodew dlustrabng ardepi of faaus (PIQH) ©f edasesbeandiradiatedong t he
incli(r]bq,g g{cfgrve 151 to its original position. As a result, the wafer is

pl ace ANWAR" vacuum plate 130. As the vertical transfer shaft 172 is noved
a predet er r#IGe @ idiadctioralddew diuswvatidg thdwavpedgy of & walersselthelwafehe pressi ng
unit 174. In this state, air is renoved fromthe inside of the vacuum plate
130 sdQ¥@% the wafer adheres to the vacuum pl ate 130. Accordingly, warpage
i's renoved : i heal Far, : cted to the
pressi ng un'flpq imfﬁlaf\%é&n‘é@@dw%‘g%rg.hﬁg ngts)ﬁfc@kgrog%ﬁl S%%ltg org%% s the wafer
tihier elacterding do arfiusiqrefesred embadimant pbthe present inmemtionit i on of the chips to

the control (;nat_ s . Ih ontr.ol l.er coani z t.h sitions of the
chi ps from%lﬁgeQ'ﬁﬁﬁte)%g‘\ﬁgq %‘?{ﬁﬁeé\‘wgo‘f’%ﬂt"f%#aﬁ?a%ﬁ%wgiﬁ?f&?%ﬁg‘ae’m?o| s the
| aser \wxfer edtaff@ uhiv shewhan @4 Ki ng. Wien the chip marking in the open area
is conpleted, the vacuum punp (not s shown) connected to the vacuum pl ate

130 i s tur & 66 aaviewiliiustialing scrpranyareaof the walRr haldelimat i ¢ cylinder 146 is
advanced. The thir ; ' ' 5~ rai sed by thel
third plat eﬁ%ng'fg afb;?’rk@%@v\%é&ee\kr/ﬂllfssﬁ’ggggra éﬁgyng{ %I%E%Se@ﬁnngga'd?st ance §
apwar d fr onfrlChé@ is acpersp@dtivecriag @lustrating thédeafariolqerhanngihaerwdfénd r ot at es
the fi r§ttg§| at.ﬁ 140 by about 90 cl ockwi se, the second and third plates 150
1 o an@'A¥Y YUNY the wafer are rotated t oget her by 90 cl ockwi se. A process

of returni rad.lvesfd magnifibd 9t of Aipottiah AlorF1G49, 150, and 160 except for
the wafer to the original positions is described below First, the

pneunati c cyQ.1dp aRrsspectygatiew diystrating anraxampde o) piRkeRSING UAL147 to its ]
original posidi ' - : 30. The
pr cosi ng - 134° e Tiey QESHERS e A6G 0P8 phofmef AT MRIAT Jhart
P82 to8flatten the wafer. The inside of the vacuumplate 130 is nade

vacuous so t,f.he water is fixed to the vacuum plate 130. Next) the :
pi ni on gearhEA]%@ a-ghchpag \g@wglﬁlsgr@hng@&qr@ﬁﬁ{lipg it ahip ﬁF%Ietm%)e?t he second
and t hadcbréhhgt6 a skednaprefbfi@dephbddinicdt bt prabest ifdéntRinat es on the first
plate 140 while the wafer fixed on the vacuum plate 130 renmai ns as being

rotated by PIG.9@ islapcxplened perepectiveevieniiusiiating thawaigrdialderdigying ae |
posi ti . i r ki {s pertornmed. Then, a marking work with
respec\&gﬁéq{ﬁﬁgngﬁjﬁgﬁ?@p@f@hK%%dr emai ning area of the wafer is pertorned
By repeati nglG.het islzoperspedtivediew lilfastraing shexwatarthobdexl havireythel wafgt r at i ng a
constitution of a chip scale marker 2s according to a second preferred |
enbodi HNGYNthe present invention. FIG 13 is an




expl oded perspective view illustrating the wafer hol der havi np\ ai yafier
rotating unit shown in FIG 12. The sane el enents as those of t%e first |
preferred enbodi nent use the sane reference nunerals and detail ed '
descriptions thereof will be omtted. Referring to FIGS. 12 and 13, one
side of a wafer holder 220 is fixedly 30 supported. The area Al of the

waf er hol der 220 WBEFTARLBFRDESCRIATIANQF THEUNVENTION and second open
areas A2 and A3. A laser beamis irradiated by the | aser system 100 .
di sposed urfyBist praferiag embasiment abamarking distaage sorrecting apParabisifer !
t hrou [ hthe center o*f
t he Wa% rE(garlégq%Efepgﬁgef ﬁi%%érﬁgﬁe@nﬁgvfé&g?% era oﬁiﬁ%ﬁ?éahrg/gr t han the !
area Aéfersnds 'tmcatta'tc:tlneftlQiraww(gé~ Weré,emherthlmtndismgf labershoriazeds ehawd imihea

pr edet er m ned ang( Wi h esiﬁect to.a cen{ g@ént C of the area Al. The
vacuurfrgvias &g @ ﬁag?'@%e%% ?QPT‘Y%}"%'PCE}\B Pl wn in FIG 7 is fixed at
the second FRAEMHIR BFI0S. Al éélée‘b%%ﬁfbphéh%r 126 |§ﬁiéd¥§p0nd' ng to
the first open a I's operr so that marking is pertornmed to the 5 wafer
di spossegppaliede Aharepd cfitbe waferchaldeui?d piharea vader isdbadedinglysiesr al i ty of

thehlelea as shown in F G Al roportion Vv m plate 130
o conlhSaeand GRRLRRPS A AR < Aiie! oain i Brfateh &5, BSERG: "shown)
for exqmmm 100lidsusetiueer the Wawrefdrlabllzo @itbacieed stiface sftHeawsfepl the
vacuum'pl ate 130 contacti ng%t he wafer to prevent the 1 o circuits of the

¢hi ps toroughdhedirgopenareddidg e st apen aresA2 i prefeiabbhiargasiean gpevent s

th f
remov; a7 SUbRE! BARE RN Srich B b Bl B e R i, e bl at o

130 whiespeatitd la denteresaini Ced thentirra AFIoGFIGAB Mehea the megfercisiplaced teviit to

illustrat t hol th 1 ta t. Ref
Lo P ok ceptenel e waldralfa Al Esramolss sy e hesudrer Bata AT, ana 111
annul ahtéwélto?@osm%amng ”g showaf .ﬁaneoeameSvapén BF@AQ%I@din%;"ﬂl@e vaf er f

hol der 220, relbéectlve . The fourth plate 240 is arranged on The wafer
h®| dercerder paintie whigh isdatgar iharthedlasenmeasking erea A8’ iISLaReN. ciA vagHuet ence of

} Eﬁe\r/a@#ﬁém @é\gﬂééqwlgws’et@twefééq?ﬂ ﬁlQ%o?n aCF H%{i%ﬁé’\s/%%’c%&m pl at tehii%o

and orgreaiAl: tmmﬁumptawrlSOdnascarrwoamatcortéspohdmgttodpemraro@enAZ The
outer circunference f the fift géfq%o S su ed to be held by a

hol der@rg2#\%$o0 thaj mar, E‘QICEEW%QP prng aygfer q'ﬁ@ t&ﬁeqrhe waf er hol der |
220 and VerTHé’féédﬁnﬁ‘?léfomO i$ Ewwéoeét thels@%bna%gew;ir@au\heof\tﬁéweﬁ@ﬂ movenent
of the vertical 25 transfer shaft 224. Referring back to FIG 12, the

@0 essimjdem! 20 arfd has apredetsaningd diameigre foraxampech diametenabon 1vat:2|um pl ate

reasur B ey Rend bl B R WAES: TR VBEA TR R hEBBS N 670 ana the
measuresleslaBoa ias shownshafGed. t Theheweopdrtioh lof the vaduumh plang .138ds One si de of

the pressing unit 170 is conpected to t vertical transfer shaft 172 to be
moved Qﬁﬁ‘n&ﬁ% mvaqwmpampl&ot PRPWPL ereiﬁﬁlﬁé‘yaﬁnfﬂﬁsﬁgﬁ&‘%ts(nﬁ pl at e Wnere

a slitg for eka | Gt r%%ﬁtaﬁ:ﬁ?d %nré)gmac%ré‘ﬁtﬁé‘%cﬁﬁ‘ﬁ‘éméte
transfe rring the er. ourth and fifth plates 240 and 0O wll nowble
@escr i Hidicontadingathe. waf_erto RétbldﬁmfiUﬁleB(DFFU:lGUltﬁ@f the gkips opltheevalar having a

01 1 corkBPEEPOT HIPE HRoVeT e ML Waths rorh BB o R bR A VB B e e

pl ate @drhdaeps of mﬁbﬁdngPa@@of iheewgienrantireleasighe wader frem thg a pi ni on
gear 244 provi ded at the wafer holder 220. Wen the pinion gear 5 244 is

r ot at e\tﬂCl{UﬁépP&lﬂgg whighrare deseibacbiaterso and 260 are rotated together. The
gear plate 2 240. A !
plurality of pi ns%B@sé?@@e&%?ill%ﬁ?gﬁgg?ﬁ%g/aﬁﬁ@A&%ﬁbée\}rlﬁgitf}eﬂggfg‘?of t he i
faour t hrapdtirigeur@t 0. FIBN @ is armaaguifibd viesd ohapesic?eh oh 1@ hat of the pi ns 245 ar e!

f d of t fift 6 The 245 | ti
cor r espondi Agreing fuPigap-ct Haad 9 Feuiiss tpsiats ( R0pSh Enshtry deriieq
verti Chys thréu@ﬂrﬁﬁdgalﬁfé‘ér\hﬂﬂcﬁ 107 Qnﬁéi@r Bd tcbﬁsfft@fé a Q\ﬁifeﬁ ﬂo@éiﬁfgelﬁmﬁ haft 224,

the fifth pl can vertically nmove fromthe fourth plate 240 wi thout a
| at er aproyisieidaan the walker holderd 2pi vespeativeind Thefirsgd pkate 146.is arange#on245 and

240, r8EnudRrpBFpr 150 bR aRkl g PradelotyPedRyARS: PP ATGuBR ' Fbi ' fac o

acconmodat i on of the wafer are formed in an area of the fifth plate 260 |
where the wafer is accommpdated. The height of the protruding portions 266!
is preferably lower than that of the &acuumplate 130 in a state in which '
the fifth plate 260 is | owered. The operations of the wafer hol der 220 and
the fourth and fifth plates 240 and 20 260 vviII ~now be descrlbed W|th

Y




|
20 the vacuum plate 130. Then, the vertical transfer shaft lﬁ I s nmoved ‘
upward to renove the pressing unit 174 fromthe wafer. The pi chQﬁqgéar 144
is rotated by 90 countercl ockwi se. The fifth plate 260 returns to the
original position on the fourth plate 240 while the wafer fixed on the
vacuum pl ate 130 remains the position in the state of being rotated by 90

cl OCk%i@ﬁmf@r@ﬁc@%@tl@{?@étﬂﬁ%&t@h@bpgﬂ'ﬂ@%‘écbﬂ@ phite R8BS iaﬁﬁ@g@& oh"rﬁeﬁgi ps and

marking i's perforned. Then, the above nethod is repeate that t ,
mar ki rfgstvipate 140. pefhiethirddplatiet 160 isgieangeddatveen ithe sec¢andhpldte h5@ Avdr enai ni ng

andt Aoe YRR Fiate, R OSBELIST Rty 040+ BpE St PP i Pusie BoTE Brfar ki ng 1 5
per f ortgRGriegpbhatd Ba firet Geert Bav@per havi ng war page before wafer narking so
that the chips of the wafer are all disposed at a predeterm ned marki ng

df st ance f rRgFEHNG bagide G demprassing HYitJEAIs Piovided aam@E’8 Wiile this
. o _ . . Pe t
or of oS bBBAARETE 1hE Upodith Bicd 130 MRYHe AEREF AR 148", TR BOGHGRs o 1

thg ardg thérghipsdn the wafeoi&mgaswsdd:ysa CIGDlh gameim183rdﬁspmsédmf 'ﬁltlse may be
made therein without partin romthe spirit and scope of the invention |
e defRBaNG Nt st RBanear ter it i Vardlged 45 & cpnirolersinat Soow. | o 1. A
chip ﬁﬁiggidévdfhﬁ%?@mg §hif970% EaRRictey & %ﬁ%&fﬁamfegsrhéﬁvzra@bbl ng; a
waf er hol der on Ich a wafer subject to the |laser marking is nounted, the
50 waf enoved dpandsigwn.si ng a vacuum pl ate di sposed at a center of the wafer

crr cant er et BB Gt B FbreREes T bt oihB VaBHu PR Ll ne | aser
syst enheavaianera)rdhismsﬁais@mprédsmdqmﬁen7@Mmimestwpwystr?émmpin74 he wafer;

and a wa‘rjﬁ)age renpvi niq uni t Fg)rovi de %gove the wafer holder for renoving 1
0 war g A ShAPA covRing thelupper SUEREe of the vagwunk elated 381 aFHad19 ahewsi m 1, |
wher ei L Qi O i Wer i 1/ he waf er
mount ) PREBRYS! Rt hPini 1741916 uBet BhribA of ine BRSSING art Pha e heTel
e wafomnecteddbithe vertical trangfer skaft 172 biyrastonyiestion wortidn 126 anasitabeand

the. {1 Yo%y aRighML tpraSs f Felefsd i Waieln T8 Mg inf 4 4 icBpllBo % vean
t he vagaferprdfaiabiypised &e aRfistai fitedidiueh asheeehdudtiVe teafenhteliat e is
rotated by a drijvi n&Hunlt provided on the first plate, and the third plate

i s i n feBneady agding EHanddlignatabiupelysstensPEb)-be noved up and down by |
1211, T el g i 13 A NS ST, o

area of the wa he ¢ scal’e mar ker "as in claim’
20 whespaingean VWherethegpressing emnitrida isfused dyffillingg thel inside hlasreaf withtthed porti on

and a pinion ar rotatin he teet hed rtion of .the first plate i

B ovt RATRSaR A i SinPIgE S eoridietiee 1l biteralis PlrmiabReyPuEded red i n
cl ai mghd shifieted {0'8n Bxleyhdl CoriPréssed dir BEGIEBRb iifjeby/dr didRlusPthedn el ectric
cylinder having a body fixed at an outer circunference of the first plate ;

and arcasmpressedaiy| i nder rod protruding fromthe body connected to the o
;ec\mgr g! ﬁtlg'tg ﬁ?}eéa}nﬁimefgr#ﬁ(?. 8, Brerdhe AlRrAG39s THIKRY whSre"A it Eshd N ¢l al M
25 is formed as an entrance through which a robot arm (not shown) transferring the ?
wafer passes.
The first through third plates 140, 150, and 160 are described in detail below.
Referring to FIG. 8, a gear plate 142 having a predetermined circumferential length
is fixedly installed along the circumference of the first plate 140. The outer
30 circumference of the gear plate 142 has a teethed portion. The gear plate 142 is
driven by a pinion gear 144 provided on the wafer holder 120. When the pinion
gear 144 is rotated, the first to third plates 140, 150, and 160 are rotated together.

The gear plate 142 may be fabricated integrally with the first plate 140.



inclined grooves contacting a nenber protruding fromthe thgﬁQHﬂl e are ‘
formed on an inner circunferential surtace of the second pl The chip
scale marker as clainmed in claim®6, wherein the protrudi ng nenber are a
plurality of support pins fornmed at an outer circunference of the third

pl ate, placed on the inclined grooves, nmaking the third plate supported by

the second Aobastmdm?eomwm éﬂ@nduh?ro@twé@ﬂﬁrum Grilsidewh e th respect to
the first plate while noving along the inclined grooves according to

r ot at |W@uaﬁemam@eﬁéfaﬁ1&rsppat%14ﬁ!@r® suppertig @paeumtlm* elactigcyingdered in

or ovi dugr et Rt i 86 "B Y RbBRel PiohifBar AR ERRETGIRE Fa6 2 i
3, whesairrangtd oﬁrthblwplzeﬂen 49, 14 cyllrfderqbdﬁhﬁ df e gnelimatic vhikmder hgesecond
pl ate rotates, Iura ity of p| ns are formon the first plate and a

pd ur aI'ﬁP?”B?CtEGIt%§ fedng wepiiatileg fxediadhgsacond Blafe i ad AfuryRd glRt rd pl ate.
ver t1 ooiteny I BF s Rl in e foTReber T58, s S A %,

pl ur alwign tkfe tydinder endet 4brsmadved1llmemlyf onetengl aftthe ayhhderpbdnal?n:sy of pins
ccnl o areLARRg Tap Zondd 95t Bk A B ipeileie SHOTERBIC | R OIRIOds uni ¢
e R g it e %%F{'%S?%WJ%S'@“% th plate: and

40 ver tRredeterminest grengiacan ;becﬁnna@ate@lrthe eylinggraod Hdi7cnd tandnw tically
h wher ei
The 1 efiBel 158" Phis it B Al AtCeander Phe 1§ Gporatddioadbfioe e o "

waf er dy(hhderr rod1647, the second plats 15 mltatadwﬂti r@spad:therthaﬁrsllpmtﬁﬂdol n claim,

11, V\:hE\’EIn ap ?uter mrcum‘er '_pl e the fourth plate has a teethed
port| oR1eAsE reies o ApAMEgsry g okf ?Fg Ttthe teethed portion of the fourth plate

i's provi dedrérefititfitol &, 190 e Mohéd gro&eﬁas%efgﬁhiueé@t rigRr ker as clai med

in claim1ll, wherein, to enable vertical lift pl ate when the
fidurt mn;cumfererthahsw'ﬁceaofﬁha isecond plate pb0s Aheeef gnooves 168 aré farmed afl at e and

o1 ot o Moulor Ve rERrEALEGRR 08 iR bidfe Ph 3 A Faar e Brealasi . 1o
enabl esheavri inCRIG. 151 f 1A Dusrtlrlil@163fs§ fixgdlpirstaieenatidaehfor g brddv@bel 620t & es a
plurality of holes are f nthefourthglate and a uralit pi ns .

cor r esHHRIMRIN (16115 EOtBRA 'n§F9é|efid'P Habesning d68; f?huﬁylta?éh'rqelai%1g6r'}% chip i
scal e é’(ﬁfd&gﬂffad%ﬁ/ the&le@BAd | iht '13brﬂ(¥1meﬁﬁ§’6f3{h?eé kg ﬂ&?ﬂh’l@ fa1ahhicheied

plurality | es on a ur ace vacuump ate, the inside of the
vacuunarpdrged dtdbree pasitians carrespooding tartbe mmaomlmemgrpovezs tohneks trda to a

| ower portion qf..t.he va at.e. T scal e, mar r as cl ai ned
in clat‘H pff)t P gt]éf’ AR aaﬁ?"ﬂ |pgllmgro§)vgg%r]éqy @ﬁ %peg%t]lqrh 8f t he vacuum
plate. prilehmé"thﬁcwhum $46,| the MEiFK platdX 366 imved iup ﬁ@dmﬁﬁnth%gb@d:tﬁo the
antistatic mat is fornmed of carbon rubber. 25 18. The chip scal e nmarker as

cl ai ng#fst plata. m%‘?@rer\m&%ﬂ@fai hab fanotese awirpyley RIﬁY'ﬂeWéBe\f'é‘ittnl%tﬁl ly
above {hfig lige tﬁéeﬁéo%oa?la% 50 hbed dchBedrdih 8UBIRILAI AR wheh'tRG to apply a

force down
25 second plate 150 is rotated by the operation of the pneumatic cylinder 146.

Preferably, the guide roller 155 is installed in contact with the circumference of the
second plate 150 so as to be rotated by the rotation of the second plate 150.

The three plates 140, 150, and 160 are rotated together with the rotation of
the pinion gear 144 and the third plate 160 is moved up and down with respect to the

30 first plate 140 by the operation of the pneumatic cylinder 146. A plurality of
protruding pins 145 of FIG. 5 are formed on the upper surface of the first plate 140.
The same number of receiving holes 165 are formed in the third plates 160 at
positions corresponding to the positions of the protruding pins 145. When the
second plate 150 is rotated, the third plate 160 is moved vertically with respect to the



30 19. The chip scale marker as clained in claim 18, wherei n?‘?}a g(ytier
portion of the bag is a conductive textile material which is (d

pol yester (PET) by adding Cu or NI netal. 17 P~~ol ~ ~. 20. The chip scale
marker as clained in claim19, wherein the filler is a sponge. 21. The chip
scale marker as clainmed in claim 18, wherein an inner portion s of the bag

I s Vi first slaRt £ By thedne dI e prafidindpingf145ne Aeenatively, e Prgtiuditgg textile
mat eri al F\S/lvhlch |lgwmade of Pyesterg)?PET Q&K addi ng e& ﬂ Ni r?\gfgal 22. The

chi p $irs d4prapddhe secaiviag ﬁ‘@lﬁsl oean hﬁiqu @Trtéleﬁhlﬂﬂ\@la*e I1 ﬁeraridsth@orrpr essed
air. 39%@%teﬁ483&£1%€e®9é]yperform ng marking using a chip scale marker

i nclu | ase perform ng | aser marking, a wafer hol der on which

a waf er subj plurality of peott p@f@bhs n@6its faciitatecaccdnvaodaticn ohipledesfer
conprising a vacuum pl ate sed at a center of the wafer hol der for

s?ck;]r?getfw&%mn ﬂfﬂ?%i”ﬁﬁft@F P@F%ﬂﬁgdvhﬁﬁ?tt e walgrde Placgdat Thehaighiaf er ence
caner 1 57 BRTWRNTY BoBfls 186 48 piotPRRP METnaf Wa Saoiin pREENSDIRLT &
}N?gf)naiﬁaeheemhlmfgthﬁm&dmi%tgﬂéﬁ@dsmmPﬁewaf er hol der for retrr:)w ntgh\ga\rNg?gre;
on the waf men‘?ﬁ‘ﬂ@ﬁon 9&) %%W%g%@@%% tBF%‘Qi’athﬂgD ?vgggr usi ng

the Waqrﬂ@t’?‘@lﬁdH%DWnlf‘ﬂow'b'etdedcﬁbem%fé?@n@@ﬁi friedrawig §h'FFP|%t by
phot ogr aphi n% the wafer to recogni ze the positions of chip (d) marking
T

ihe cHirpeessinattite water pelacedonitae werfer helderi 20 bmanejmbqhgrmqnohe | aser
SySterEh%WléjHQ&er%dt hay "cl% H bﬂ%fﬁibofrﬂ]“@ﬁﬂ%' éd)fgsdlgﬁoos?epﬁn%h' ps; 25 (e)

rel easi n he " War page re un| t repeati ng steps
(b) tfprou@duﬁgzhurbgtumobfdhengbbﬂmmfEaasr tb;s m:rpoeeiahelpmlmgeangmermtatesg t he

f at | h | . wh ;
() 1 8 e Riaokeladeiion BY aBoub S, B isWrie Wt br. e Do) 8im pl at o by
sucki %I&lhﬁoﬁ@wfaﬁer etitersldVr ikd BPQn %fe[-a)clbgﬂgl@qﬁlrd Plé?té QPﬁ‘tﬁl% Wh[ﬁé%lcgat he

war page refoving unit noves vertica ove er an s a g filled
Wbt h al 32ecaut Bra’rngned dhitheefacuumanjpﬂeymﬁforce downward to the wafer. 18

26. The nethod as cl e fe tLng unit
conpri ses: %W%lfm ﬁaéa{;ﬁr\%ﬁ ﬁéaésgé\%%m%%cﬁ F%Qﬁ?\é\@lqﬁ?r é}q\ﬂzfsgr hol der;
s a sapantheezbAd \pirte N 505s aotatdcBand ik thirdgliste 180 isheisbi veticallpfrom and a
third Rl ate which is annul ar and provi ded between the vacuum pl ate and the;

secondhpifistdlaigniéOei YVheRr thesthwdPiateated @%an@'ﬁar@dhsw%rmmgm&'qnﬁ t
provi d\%ﬁ Shth&&arld él?dé)og‘ ﬁb%afgpgllért& SMtHEVAL RN plate 1B0CIRRIBBt 4 I ¢ he

second pl ate so as nove
20 drawn out from the wafer holder 120 whlle the wafer is left on the third plate 160.

The pinion gear 144 is rotated the first plate 140 counterclockwise to return
the third plate 160 to its original position, the open area of the third plate 160
overlaps the open area of the vacuum plate 130 and the wafer holder 120. The
wafer is rotated while being placed on the protruding portions 166.

25 When the cylinder rod 147 of the pneumatic cylinder 146 is returned to the
original position, the support pin 161 of the third plate 160 is lowered along the
inclined groove 151 to its original position. As a result, the wafer is placed on the
vacuum plate 130. !

As the vertical transfer shaft 172 is moved a predetermined distance

30 downward, the wafer is pressed by the pressing unit 174. In this state, air is
removed from the inside of the vacuum plate 130 so that the wafer adheres to the
vacuum plate 130. Accordingly, warpage is removed from the wafer.

The vertical transfer shaft 172 connected to the pressing unit 174 is moved
upward. The CCD camera 180 photographs the wafer thereunder and transmits



1 o down by rotation of the second plate and has an open ar a co&respondl ng
to the open area of the wafer holder. 27. The nethod as cl A claim
23, wherein the wafer rotating unit conprises: 1 s a fourth plate which is
annul ar and rotates on the wafer holder; a fifth plate which is rotated by
the fourth plate on the fourth plate; and a vertical transfer shaft

provi gassitiihal MortRin d’thé‘%hlp%”[@ tN@bbht‘F@ﬂéanWdM)t herhbl ddnfropéat € by
hol di ng one side of the f pl a wherein the fi'fth plate has an open |
ar ea deco@ypaamaw@osltmsﬁ tb@@hlpﬁrfwndhetr‘rmltposmanahnfmm@on ofthe A[| . AF. AH !

i Q’EA'IA\ZQAJ\ %8%@3]‘@%]%&] é@quﬁ" ]:@] @*Q%@Qﬂ%%ﬁgggg]sca] OcA)a] ca] ca] ca] ca] ca]

ca] caj Ca] CéWﬁéhQI@é ehipanhtaginahe e H]aréh%émFle#é@%e fvacuum pump (not
LY " @$$, % xsni d_Z] c] ca] ca] ca] ca] cal ca] ca] cal ca] ca] ca] ca] ca] ca‘] ca]] ca] cal ca
]%a] caﬁ"@&]’ﬁ&P@BF@@Fd@}%}’@@]%P@?d d%}lﬁa d Hff androeytnsang 47 of (g((1))*

@1

cal Zé] ca]p% e e ) @z%@%ﬁ]caﬁaﬁgg%g%@%ééﬁ% o et
DIBRAIFaER Y vd]hgb]s)d]h]eom@fea]&ae}pm]atemi]&a]ewtem]medl cal cal ca]

o ol Al ol oS LG S o5 S 60 A S o o1 | Y

Pt PPQ fHSHirse p |a@e¥hd>bgaﬂb@@l 96 %bmis@airreaé gafPhnalgabsakeal cal cal ca

] ca] ca] ca] ca] ca] caj ca] ca] ¢, a] ca] ca] ca] ca] ca] ca] cal SKSSSOT| TTT T'$UMJUURVVWARXW
XXuYz/grq 160vand the yvafe} @}m@ftﬁ!djtcw]e]]]er by 90° clockwise.

a] oa) on] i BLyEas BhTALARG R st ol FIRPHARLCRIT o] phB BRGRREE 07 (0

C"]Y] ] ]foair‘saﬂvam}mlmd)n@hammlmk cebererhbeiai * FHicalthe phéahetibcal ca] Ca] Ca]
cal ca] ca

Xh9J=\CyH %@%&%4&#\ prﬁ%é}%%yﬂm%r%] 4512 i3 oHDINZ] Pasitian safteal] ca] ca] ca
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20 90° clockwise. Then, the CCD camera 180 photographs the positions of the chips

and marking is performed.
Then, a marking work with respect to the chips formed on the remaining area
of the wafer is performed by repeating the above method.
FIG. 12 is a sectional view illustrating a constitution of a chip scale marker
25 according to a second preferred embodiment of the present invention. FIG. 13 is an
exploded perspective view illustrating the wafer holder having a wafer rotating unit
shown in FIG. 12. The same elements as those of the first preferred embodiment
use the same reference numerals and detailed descriptions thereof will be omitted.
Referring to FIGS. 12 and 13, one side of a wafer holder 220 is fixedly
30 supported. The area A1 of the wafer holder 220 where a wafer is loaded includes
first and second open areas A2 and A3. A laser beam is irradiated by the laser
system 100 disposed under the wafer holder 120 onto a rear surface of the wafer
through the first open area A2. When the wafer is disposed at the center of the
wafer area A1, the first open area A2 is preferably larger than the area A2’ subject to
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7. Alower portion of the vacuum plate 130 is connected to a vacuum pump (not '
shown). An antistatic mat (not shown), for example, carbon rubber, is preferably
attached to a surface of the vacuum plate 130 contacting the wafer to prevent the
10 circuits of the chips of the wafer from being affected. Also, the carbon rubber
prevents the wafer from being broken due to an impact caused during the steps of
removing warpage of the wafer and releasing the wafer from the vacuum plate 130
which will be described later.
FIG. 14 is a perspective view illustrating the wafer holder having the wafer
15 rotating unit.
Referring to FIGS. 12 and 14, reference numerals 240 and 260 denote fourth
and fifth annular plates constituting a wafer rotating unit provided on the wafer holder
220, respectively. The fourth plate 240 is arranged on the wafer holder 220 to be a
predetermined distance from the outer circumference of the vacuum plate 130. The
20 fifth plate 260 is arranged such that the inner circumference of the fifth plate 260
contacts the vacuum plate 130 and one side thereof is open to correspond to the first
open area A2. The outer circumference of the fifth plate 260 is supported to be held
by a holder 225 of a vertical transfer shaft 224 provided on the wafer holder 220 and
vertically moved on the wafer holder 220 with the vertical movement of the vertical
25 transfer shaft 224.
Referring back to FIG. 12, the pressing unit 170 is provided at the area
corresponding to the vacuum plate 130 above the wafer holder 220. The positions
of the chips on the wafer are measured by the CCD camera 180 arranged above the 5
pressing unit 170 and the measured data is transferred to the controller (not shown). |
30 One side of the pressing unit 170 is connected to the vertical transfer shaft 172 to be
moved up and down.
In FIG. 14, reference numeral 222 denotes a plate where a slit 222a is formed
as an entrance for a robot arm (not shown) transferring the wafer.
The fourth and fifth plates 240 and 260 will now be described in detail.
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A plurality of pins 245 of FIG. 13 are formed on an upper surface of the fourth

plate 240. The same number of holes 265 as that of the pins 245 are formed of the
fifth plate 260. The pins 245 are formed at positions corresponding to the holes 265.

10 When the fifth plate 260 is moved vertically from the fourth plate 240 by the vertical
transfer shaft 224, the fifth plate 260 can vertically move from the fourth plate 240
without a lateral deviation due to the pins 245 and the holes 265. The pins 245 and
the holes 265 can be formed on the fifth plate 260 and the fourth plate 240,
respectively.

15 A plurality of protruding portions 266 to facilitate accommodation of the wafer
are formed in an area of the fifth plate 260 where the wafer is accommodated. The
height of the protruding portions 266 is preferably lower than that of the vacuum
plate 130 in a state in which the fifth plate 260 is lowered.

The operations of the wafer holder 220 and the fourth and fifth plates 240 and

20 260 will now be described with reference to the drawings.

First, the step of placing the wafer on the wafer holder 220 by the robot (not
shown) is described. When the open portion of the fifth plate 260 is aligned in the
open area A2 of the wafer holder 220, the robot arm holding the wafer enters
through the slot 222a to be aligned above the vacuum plate 230. The vertical

25 transfer shaft 224 supporting the holder 225 holding the outer circumference of the
fifth plate 260 is raised so that the protruding portions 266 contact the wafer aligned
above the vacuum plate 130. Then, the robot arm is drawn out from the wafer
holder 220 while the wafer is left on the fifth plate 260.

Next, when the vertical transfer shaft 224 is lowered, the fifth plate 260 returns

30 to its original position and as a result, the wafer is placed on the vacuum plate 130.
The vertical transfer shaft 172 is moved a predetermined distance downward so that
the wafer is pressed by the pressing unit 174. In this state, air is removed from the
inside of the vacuum plate 130 so that the wafer adheres to the vacuum plate 130.
Accordingly, warpage of the wafer is removed.

12



U& ()- 78f9:; +<5=z[9~_=I % $9d0% U) U& () -, #Z10% .

U8 ()-! 94.090U& ()-! %40%JU& ()-!yFI40% U U& () -ZS' %ﬂ%&%)%Siﬂ&ﬁ%@
@[PE:1% 10 U 10 U 10 UYy>s10% U& ()-!/Z%0% # #& ()- !/ Z%0%8814& () -

|, #109080U&' () -z +10% W& () - @@ @AABaBPE: | % 10

f:1109B& ()-!f,3%09BB& ()-"109B& ()-!10%B& ()-L10%B& ()- @ 109B&' () - GBHCOC

D" DDAEPE: | 9ext Owhéf @3dGertivaldidiidhsy <haft 172 connected to the ressm unit 174
109B& ()-s' 109B& ()-1! 109B& () - 2" 109B& ()- DFXFGGFHHd oF 10 / GLOYBS ()-
F. | 10988qved upvwaygethe) CER cam@sa 180 gatogeaphs)the wmequ ;ranmltqs +JyJJaBPE: | %

o8 0ve ool it B Ehe bhin 1 1iE cbaraled, o he gonygler secognizes the

U&' () -pasitign¥didhé Lhips Hdhh Sid inpdt posSitidhE ifoBatierl 0PB& dhipsEdithdtveetELC % 10
BMO%rrlfgerngg v%/g% é{‘g’fht |aser systeng )IOI') Ilslgg/?fgr%ne(a S Yo% U ()  10%
When the chip marking in the open area is completed, the vacuum pump
connected to the vacuum plate 130 is turned off. The vertical transfer shaft 224 is
raised to move the fifth plate 260 supported by the holder 225 upward so that the
wafer on the fifth plate 260 is separated from the vacuum plate 130. That is, the
10 wafer is separated a predetermined distance upward from the vacuum plate 130.
Then, when the pinion gear 244 rotates the fourth plate 240 by about 90° clockwise,
since the pins 245 of the fourth plate 240 are engaged with the holes 265, the fifth
plate 260 is rotated by 90° clockwise together with the wafer. The holder 225 of the
vertical transfer shaft 224 supports the fifth plate 260 to be capable of sliding.
15 The step of returning the fourth and fifth plates 240 and 260 to their original
positions without moving the wafer is described. First, the wafer is placed on the
vacuum plate 130 by moving the vertical transfer shaft 224 downward. The
pressing unit 174 is moved downward using the vertical transfer shaft 224 to flatten
the wafer. The inside of the vacuum plate 130 is made vacuous to fix the wafer to
20 the vacuum plate 130. Then, the vertical transfer shaft 172 is moved upward to
remove the pressing unit 174 from the wafer. The pinion gear 144 is rotated by 90° - |
counterclockwise. The fifth plate 260 returns to the original position on the fourth
plate 240 while the wafer fixed on the vacuum plate 130 remains the position in the |
state of being rotated by 90° clockwise. The CCD camera 180 photographs the
25 positions of the chips and marking is performed. Then, the above method is
repeated so that the marking work is performed with respect to the chips formed in
the remaining area of the wafer.
As described above, according to the chip scale marker and the marking
method according to the present invention, since marking is performed by flattening
30 the wafer having warpage before wafer marking so that the chips of the wafer are all
disposed at a predetermined marking distance from the laser system, marking
quality is improved.
While this invention has been particularly shown and described with reference =
to preferred embodiments thereof, it will be understood by those skilled in the art that
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vacuum plate and having an open area facing the laser system;

a camera disposed above the wafer holder to photograph the wafer; and
a warpage removing unit provided above the wafer holder for removing
10 warpage from the wafer.

2. The chip scale marker as claimed in claim 1, wherein the open portion
of the wafer holder is at least 1/4 of the wafer mounted thereon.

15 3. The chip scale marker as claimed in claim 1, wherein the wafer rotating
unit comprises:
a first plate which is annular and rotates on the wafer holder;
a second plate which is annular and rotates on the first plate; and
a third plate which is annular and disposed between the vacuum plate and the
20 second plate,
wherein the second plate is rotated by a driving unit provided on the first plate,
and the third plate is in contact with the second plate so as to be moved up and
down by rotation of the second plate and has an open area corresponding to the
open area of the wafer holder.

25
4. The chip scale marker as claimed in claim 3, wherein an outer
circumference of the first plate has a teethed portion and a pinion gear rotating the
teethed portion of the first plate is provided around the first plate.
30 5. The chip scale marker as claimed in claim 3, wherein the driving unit is

a pneumatic cylinder or an electric cylinder having a body fixed at an outer
circumference of the first plate and an end of a cylinder rod protruding from the body
connected to the second plate.
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inclined grooves contactlng a member protrudlng from the third plate are formed on

an inner circumferential surface of the second plate.

5 7. The chip scale marker as claimed in claim 6, wherein the protruding
member are a plurality of support pins formed at an outer circumference of the third
plate, placed on the inclined grooves, making the third plate supported by the second
plate, and moving the third plate up and down with respect to the first plate while
moving along the inclined grooves according to rotation of the second plate.

10
8. The chip scale marker as claimed in claim 3, wherein a guide unit
guiding rotation of the second plate is provided on the first plate.

9. The chip scale marker as claimed in claim 3, wherein, to enable vertical
15 lift of the third plate when the second plate rotates, a plurality of pins are form on the
first plate and a plurality of holes corresponding to the pins are formed in the third
plate.

10.  The chip scale marker as claimed in claim 3, wherein, to enable vertical
20 lift of the third plate when the second plate rotates, a plurality of holes are formed in
the first plate and a plurality of pins corresponding to the holes are formed on the
third plate.

11.  The chip scale marker as claimed in claim 1, wherein the wafer rotating
25 unit comprises:
a fourth plate which is annular and rotates on the wafer holder;
a fifth plate which is rotated by the fourth plate on the fourth plate; and
a vertical transfer shaft provided on the wafer holder and vertically moving the
fifth plate by holding one side of the fifth plate,
30 wherein the fifth plate has an open area corresponding to the open area of the
wafer holder.
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circumference of the fourth plate has a teethed portion and a pinion gear rotating the

teethed portion of the fourth plate is provided around the fourth plate.

5 13.  The chip scale marker as claimed in claim 11, wherein, to enable
vertical lift of the fifth plate when the fourth plate rotates, a plurality of pins are form
on the fourth plate and a plurality of holes corresponding to the pins are formed in
the fifth plate.

10 14.  The chip scale marker as claimed in claim 3, wherein, to enable vertical
lift of the fifth plate when the fourth plate rotates, a plurality of holes are formed in the
fourth plate and a plurality of pins corresponding to the holes are formed on the fifth
plate.

15 15.  The chip scale marker as claimed in claim 1, wherein the vacuum plate
has a plurality of holes on a surface of the vacuum plate, the inside of the vacuum
plate has a hollow structure, and a vacuum pump is connected to a lower portion of
the vacuum plate.

20 16.  The chip scale marker as claimed in claim 15, wherein an antistatic mat
is formed on a surface of the vacuum plate.

17.  The chip scale marker as claimed in claim 16, wherein the antistatic
mat is formed of carbon rubber.

25
18.  The chip scale marker as claimed in claim 1, wherein the warpage
removing unit moves vertically above the wafer and is a bag filled with a
predetermined filler to apply a force downward on the wafer.
30 19.  The chip scale marker as claimed in claim 18, wherein an outer portion

of the bag is a conductive textile material which is made of polyester (PET) by
adding Cu or Ni metal.
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21.  The chip scale marker as claimed in claim 18, wherein an inner portion
5 of the bag is vinyl coated and the outer portion of the bag is a conductive textile
material which is made of polyester (PET) by adding Cu or Ni metal.

22. The chip scale marker as claimed in claim 21, wherein the filler is
compressed air.
10
23. A method for performing marking using a chip scale marker including a
laser system performing laser marking, a wafer holder on which a wafer subject to
the laser marking is mounted, the wafer holder comprising a vacuum plate disposed
at a center of the wafer holder for sucking the wafer and a wafer rotating unit
15 provided at a circumference of the vacuum plate and having an open area facing the
laser system, a camera disposed above the wafer holder to photograph the wafer,
and a warpage removing unit provided above the wafer holder for removing warpage
from the wafer, the method comprising the steps of:
(a) mounting the wafer on the wafer holder;
20 (b) removing warpage by pressing the wafer using the warpage removing unit;
(c) measuring positions of chips by photographing the wafer to recognize the
positions of chips;
(d) marking the chips through the open portion of the wafer holder using the
laser system according to the information on the positions of the chips;
25 (e) releasing the warpage removing unit from the wafer; and
(f) repeating steps (b) through (e) by rotating the wafer by a predetermined
angle using the wafer rotating unit.

24. The method as claimed in claim 23, wherein step (b) further comprises
30 a step of fixing the wafer on the vacuum plate by sucking the wafer.

25. The method as claimed in claim 23, wherein the warpage removing unit
moves vertically above the wafer and is a bag filled with a predetermined filler to

apply a force downward to the wafer.
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and the th|rd plate is in contact with the second plate so as to be moved up and
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10 down by rotation of the second plate and has an open area corresponding to the
open area of the watfer holder.

27. The method as claimed in claim 23, wherein the wafer rotating unit
comprises:
15 a fourth plate which is annular and rotates on the wafer holder;
a fifth plate which is rotated by the fourth plate on the fourth plate; and
a vertical transfer shaft provided on the wafer holder and vertically moving the
fifth plate by holding one side of the fifth plate,
wherein the fifth plate has an open area corresponding to the open area of the
20 wafer holder.
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