APPARATUS FOR ELI M NATI NG WAFER WARPAGE CROSS- REFERENCE TO RELATED
PATENT APPLI CATION 5 This application clains the benefit of Korean
Pat ent Application No. 10-2007-0003366, filed on January 11, 2007,
in the Korean I|ntel | ARPARATRISFOR\ELIMINATING WARERWARRAGEf whi ch
is incorporated herein in its entirety by reference. 10 BACKGROUND COF
THE INVENTION 1. Field of the Invention The present invention
relates to an apparatus for elimnating wafer warpage, and nore
particularly, to an apparatus for elimnating wafer warpage capable
of 15 processi ngGROSEEREEERENT BT 2 RiFrAHDE RATENE ARPEICATHIONr ove
prec%si on and quality of a manufacturing process of the wafer. 2.
Description of the Related Art In response to denmands for compact and

|'i ght wei ght poThigippliehtas él@nhgthé@end@ﬁtlcﬁeﬁnreshmt@ﬁamalt@aﬁ@@mong
t echnol ogz@has been devel oped and comrercialized to enb

sem condu -800qu@3§§§|<8@ aq #@ﬂteamﬁﬁt 20Q¢. isdhe kargan éme%ectual Property
sem condu

di fferentérﬁ%(r)mﬁmc@rst\c}@% [ ona‘?ﬂlﬁﬁg oﬁ%é‘%g‘%%ﬂgget% ?%rgﬂta‘% BP r%f%rence.
sem conductor chips are marked on the bottom surface of each of the
sem conductor chips on a wa IS cut. Here,
the'8ize of a cut sem cond& = : e as the size
of a sem conductor conponent in vvh| ch the sem conductor chipis
packaged. In this nmanner, a chip scale marking systemis used to mark
the entiré suriektef e Inventiof er usi ng a | aser beam before the wafer

is cut. FIG 1 ect i,ew of _a ¢ nt i,onal .. waf er.

soppori member Tiaoesdh MGTARER tefielsd & prbarlihy fih R ApuIS Wber worpae.
system Raf@miomRgpaaichlddy, ko é@%pgﬁ@ﬂ%@%t@ﬁﬂtlnmﬁﬁ@wﬁép Fa@@fﬁwable of
10 i ncludes a wafer holder 11 in which the wafer Wis stab fixed

a bd8e 129@9&%%@@/\'@\1% iRamdtimigt arpage ofnthey Waleeto Hmparé\fe pseipient and

n bhe | camiayOE R ARIRE BLRSs qTNERHIet o] Mameter of the

opening 14 is |ess than that 1 of the wafer W Thus, the central
part of the bottom W exposed through the opening 14,
and the rfm of f’ﬁ@ eqr}%\?%? t@gtﬁ%‘?ted by the wafer hol der

In response to demands for compact and lightweight portable electronic

20 devices, chip scale packaging technology has been developed and commercialized
o embody a semiconductor chip package with almost the same size as a
semiconductor chip. According to chip scale packaging, which is different from
conventional packaging, product information of semiconductor chips are marked on
the bottom surface of each of the semiconductor chips on a wafer, and then, the

25 wafer is cut. Here, the size of a cut semiconductor chip is almost the same as the
size of a semiconductor component in which the semiconductor chip is
packaged. In this manner, a chip scale marking system is used to mark the entire
surface of the wafer using a laser beam before the wafer is cut.

FIG. 1 shows a perspective view of a conventional wafer support member

30 that supports a wafer in the chip scale marking system. Referring to FIG. 1, the
conventional wafer support member 10 includes a wafer holder 11 in which the wafer
W is stably fixed, a base 12 supporting the wafer holder 11, and a wafer holder
support 13 partially surrounding the wafer holder 11.  An opening 14 is formed in the
center of the wafer holder 11, wherein a diameter of the opening 14 is less than that
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11. A laser unit (not shown) is disposed bel ow the conventional wafer
support menber 10 such that a |l aser beamis irradiated fromthe
| aser unit onto the bottom5 surface of the wafer Wthat is exposed

t hrough tdfetrepaafergl4 Thusashd eentrak pacthal 86t BoBowr ohtmbev:ser W is exposed
Recently, as el ectronic products, such as npbile phones, beco

t hi nner, theehghBieerening A 854 1Ba kine gf Fh%W&Ee"tWe'S@lU@@PFt@ﬂlqy tB?d’Eﬁf@f golder
are requi{pd A gy uﬁﬂ?v@??rsho% |§h&ﬁ§80%é'ﬂe HRRW ti;:t?ﬁ\%‘?ﬁ"oﬂéi W%l?er support

waf er Wis groun ers becone arger an nner so as
i nprove ynnehtbeairﬂdl) sachutreatrealastabeam mgirmmﬁted ftdme thveflases urdlr entnrtheé:mttom

o' i ng. SRR Thenneteh & htscetosbdiudiat Rechdetng “fin e, o ' frark

coati ng | @\RBciers gfhgmtbbys formed on the bottom surface of the wafer,
non-uni form stress gener ated between 15 the coating |ayer and the
bott om surfacﬁ@cfent e afarlactigoic pipdEsts,dsyeic asi Babbe phenesc dgcpmg thinner,

| ayer resuRohBuLF LRSS WREARES. Pt ShdhSlode SIBAGHSDEML 3BAFed to be

when a wa aV| ng onal

SEppor]E nﬁhmmr é@darmcia rt‘gelbolmlgm Suﬁacé @flﬂMwl?fert‘hgusb?btmm Ahsxwmne lidcome
t he waf er eci si on an ual | t mar ki n ecline. That i
wher? 20 h'éf%%itar\%ﬁhi'rmqf&? %? o impraye ﬁ/k?r#ﬁ? §Gﬂf"ﬁ€%g%f‘”9ﬂ#’éa%'f"é9 COBigt fheswafers

to be marked, hév AP Hﬁ%’. r\é@@é@é .nq}a%g use?rgssomdwmﬁoﬁfédm aR8r the

precisely marke o the heirght variation,
and t hus grirelingi on of the marked p05|tion Is declined. In addition,
when the hei ght variation i s out redetermn

he . ..
depth of 1 ocdd SEEY. 483 cri ShcletackaBE A G Dy Ph o3t DodeY s drecty

that is iforRddaletheBbRofmheudicd of tisnwalfer, aem-ohifdrie siteé$ gefbté M ®etween
si ze of s%pts vary according to the p05|t|ons of sem conductor chi ps

for Aed ontheheoatindelayeranceths bottore sytfare tof the wafad eing satigification of the

uniformd [ Il.pfeﬁu ctor chips forned on

t he waf er %%Bﬁ'% Ekll @Rl %%BﬁWec\g%gent I nvention provides

an appar at us fAs edésaribeat iabpveaflwhemaapagsfer hlaamng avarpage oigedixed on the

structure to inprove precisiopn and It r ki, ng char act er n

nunber s GrTREURGRL WAt SRt TeabhAD: oty Thetkid 13 g RangHion the B

vari ati onggfadengr tH?é)Wa‘PéP %#één@i%% Shd tcfﬂ%lnwai)fs[hé)ﬂwé’#ﬁhghd@él%acﬁ%ﬁ @W%en

nunbers are marked by i'm nating warpage of the wafer caused

t hi 8ai ng hgighheaniaiiosrof tze bottom surface of the wafer that is to be marked is caused by
warpage, characters and numbers cannot be precisely marked at a desired position
due to the height variation, and thus precision of the marked position is declined. In
addition, when the height variation is out of a predetermined range of the depth of
focus of a laser beam, the beam density of the laser beam that is irradiated onto the

25 bottom surface of the wafer and the size of spots vary according to the positions of

semiconductor chips formed on the wafer. Therefore, the quality of marking is not

uniform depending on the positions of semiconductor chips formed on the wafer.

SUMMARY OF THE INVENTION
30 The present invention provides an apparatus for eliminating wafer warpage

having an improved sfructure to improve precision and quality of marking characters
and numbers on the bottom surface of a wafer by minimizing height variation of the
bottom surface of the wafer on which characters and numbers are marked by

eliminating warpage of the wafer caused by thinning of the wafer.
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According to an aspect of the present invention, provided is an
apparatus for elimnating wafer warpage conprising: a wafer support
menber which contacts the rimof the bottom surface of a wafer that

is to be mar kedcedrdirgiionat hspddiaf Wad presemt hvientss, provkied ivhincEppasatus for
di sposed on the wafer SUP ort nmenber and is installed to be able to

move bet wedRINgting walggwa $QMBRM$IAGWNI ch t he press member presses
the wafer towag @éfﬁﬁs%&f W%H&%?r\ﬁhigﬁ %Bﬁf%c‘?é’ tHY GHY6e bBRok ﬂ)rpjce 6f2£
t he er an

upper surface o er supported by the wafer support ne
an ascenaeferploat isitobei markedcnd supporestheneafeer i s upwardly apart

fromthe wafer; and 10 a drivi,ng npeans i rai.ses the press nenher
to the ascande PRos: Traiber e d5BaSed b e IWALSTSHRRar: Moritier n S
var page, hBgllgH ity ibaoabIB 36 nRBEtWeeRE descdtdédadsitborth Wwhibk tHe pRejss
including a first contact part which contacts a |ower surface of the

press menBembeaipsesses heevafientowanidbesvaieesuppart ARberdappressing thagim of

waf er su r ' ' td raj ' X
and- 15" a SR EgRapb B e WiaRe s PRolRARL B8 AR BhbRin MBS R

di r ect i onageendeds®sitidreinfwihiish tie® presst mparder isThpwdrdly apgrt S e wafex; and
cylinder which operates by air pressure, the |ink nenber conprises a
secdfd cont actaaﬁvmame@ﬂ wWhighaises eps MR toi theassehde posifan

wherein a rot ajy 54k ‘ ' I
renber | & 20 pragbEErals ROCHNARURG WAEPWENTRe e BRG rediEedhBhsing
havi ng a sl opea phiralityaddinkenembetsinskudingla dositcactag part, whiod cohtadts akower

menber rotates in,a direction to,rai.se the firs cont a art sjnce
the seconthliaim olane pipts frgriers Bbieh Ton 1R mcribere FRIBEIAN ronBlef 6 the
when the Rhfdr@UppBMeteiBePitta dirteGdn B raiddthd firekcomBBEsarg Ry | ses a

| ink body which 1s rotatably coupled to the wafer 25 support nenber,

a filBst roll erdgirelity ofdrivingesniirees rtating e bk membarsinpldireciop teepise

to the ljnk: second roller as the second contact part
which is fP%ffg?Q‘gc?ﬁyta&?gau% ed to the link body. The apparatus for

el i m nati ng waTles dvisingagerrdalist heylirazmvhistesparaies bugitprassure, the link
sed the second contact

i t ect | orMEBTHER EORPEes SESGHONC NG PIRBLING gRPoREg ST famane e Contact
D50 po AL RREIERG!oRUBP ISP DS e PORBARR s AN BIL b o
are20 piston of the cylinder is connected to a cam member having a slope which contacts
the second contact part, and the link member rotates in a direction to raise the first
contact part since the second contact part is pressed by the slope of the cam
member when the piston moves in one direction.
The link member comprises a link body which is rotatably coupled to the wafer
25 support member, a first roller as the first contact part which is rotatably coupled to
the link body, and a second roller as the second contact part which is rotatably
coupled to the link body.
The apparatus for eliminating wafer warpage further comprises a spring that is
elastically biased the second contact part of the link member in a direction to the
30 slope of the cam member.
At least one of the press member and the wafer support member comprises a
plurality of guide poles, and the other comprises a plurality of guide holes which are

respectively inserted into one of the guide poles, wherein the press member is raised



respectively inserted into one of the guide poles, wherein the press
menber is raised 3 straight fromthe wafer support nmenber using the
plurality of guide poles and the plurality of guide holes. The press
menber cosipaighefom theavafeasdpponp messsben uging kisd plusalitp opeidetpolédand the
frame and coqtac%s _thehri m of the upper surface of the wafer
suppor t edPIHARET GHidgnol@s.sypport menber, wherein the press ring is
formed of a ma i t ' | @

when cont acti ngﬁ? ﬁ?%@@h@%ﬁ@%&ﬁ ﬁéﬁﬁéo%ikﬁéiéaﬁ?%gjﬁgé%@g to the
war page f lamecandompactsabeains oh the uppert suraersd dhe wadsi supporiet mhithe wafer
press nmenber ipn teros of whether the.pre me r is.at,.the ascended
Dos: i on SIPREMATIE B08 8N Petes ) BRpEReRsa BT eNat Cafiprevent
DRAW NGS diafic aisntcignsbridrrid Weah ebatcing tasvwanérages of the present
invention will_ becone nore apparent by describing in detail

exenpl ary embofihg@pparatue fargtlimineting %rrw&@g@duﬁh@r eaMmBbsREda sensor that
drawi ngs | (o] R 3 ti | f ;
convent i o%%?%%g?séﬁgggﬁe érg%%@?@m%&rg t%gﬁghdgv@ e\éh%‘é\frh g er§§=|s \meer{)/l?eews at
of an appiheadscented palsitivnr@attheglessteded poasifiage, according to an

enbodi mrent of the present invention; FIG 3 shows a cross-sectional

vi edPof the apparatus for elimnating wafer warpage of FIG 2 in
which a press nenber is pRiEF ¢ESSERASHCNSH TAE DRAWINGS4 shows a
cross-sectional view of The apparatus for efimnatling wafer warpage

of FIG 2 in whherahove andothereiestures sanc adraniageadddhpoziesenhinventn will

5 shows er ive vie f the.di sass ed _press nber. o he ,
> opar it USRI B e SN BY dle%Griha I8 IRl pleRbER] SR g Rls, ke with
per spect i erenew 16 theanashiedérddiggappanhys for elininating wafer

war page of FIG_2; FIG 7 shows a cross-sectional view of the

appdPat us for EIG.ni phewhg ReSReCtiVRapHGd agronmeationaliwalghpeppert ganmleer;
senses an asc dopSi.t.i O ; Qﬁi? e, I :

a cross-secti gﬁgf gi gr\?\(;%% %]he régggt#‘}aé[ us o(lr}Pe [ NPHQW%ganf%m'ﬁaw%afer
war page ofvafiage, 2ccording twhara ergnsiimenieolstes aeskrsdevaididnposi t 1 on of

the press

FIG. 3 shows a cross-sectional view of the apparatus for eliminating wafer
warpage of FIG. 2 in which a press member is in a descended position;
20 FIG. 4 shows a cross-sectional view of the apparatus for eliminating wafer

warpage of FIG. 2 in which the press member is in an ascended position;

FIG. 5 shows a perspective view of the disassembled press member of the
apparatus for eliminating wafer warpage of FIG. 2;

25 FIG. 6 shows a perspective view of a part of the apparatus for eliminating
wafer warpage of FIG. 2;

FIG. 7 shows a cross-sectional view of the apparatus for eliminating wafer
warpage of FIG. 2 in which a sensor senses an ascended position of the press
member; and

30 FIG. 8 shows a cross-sectional view of the apparatus for eliminating wafer
warpage of FIG. 2 in which a sensor senses a descended position of the press

member.

DETAILED DESCRIPTION OF THE INVENTION

4



menber. DETAI LED DESCRI PTION OF THE | NVENTION 4 Hereinafter, the
present invention will now be described nore fully with reference to

t he acconpanyi ng drawi ngs, in which exenplary enbodi nents of the

i nvention are Bleosinaftél, Ghe2 psdeant iaveeiicperl i newvbewdedcribedapae afullg with

for elimnatin fer 5 warpage according tq.an enbodi nent of the

b esent 1 FIEIANO (BECRCaoTORIENG Oravsgs. Lo o GhsHeg R GmpREMANS of the
appar at usjpf,8htich bré Qﬁé\jvg.g waf er warpage of FIG 2 in which a press
menber is at a descended position. FIG 4 shows a cross-sectional

vi ew of the appliz.aushdws alparspentivegviesf ef swmrappgeatvs FoG eliminating wafer
whi ch the ess. .nenber s _at _an ascende osition.. 10 Referdti t

Floss o cHPht: aCeamia,ig, A clbaRgRer oL e Hrked iy nigrl. oy shows o
accor di ngcrorsaecBIRAVIBRNGT Be bpparitesefidr EimeRitingNwhReravampaar et BIG. 2 in
capabl e of marking a wafer Whaving m nim zed warlpage by elimnating_

t he war payBicho? press menehenig &l ddesrand@dspesitien erFl&u shehawsrargsess-sectional
the press,; AR 5 f gr, r

e B S SRR e Apordd 18 iR RS 3ok o P 21 WA he press
waf er Wt imamber it at be aseekded positionpports the wafer W includes a

waf er hol der 11, .a waf ol der support 113, and a_base 112. The
waf dP Wt hat iée%%nagvf?aﬁ%g- $ i}, rarkeprshane 10 o ﬁ*]—lma@tmqmafer
t hat SUppﬂéFp%gté‘%cbeilgﬁ 6 g RehbodRHL f GCthePToreddit mbaRlioh fid & apparatus
wafer W An opening 114 is fornmed through the center of the warer 20

hol der 11gapablaof markiags wafeydyrhavieg appaizedwanpdge by eliminaiingrthe evarpage

por 1 on o Eivenelr oY B ne/PiER anfuter SHbaR BeMne OB BIY olissmeRiRr 120
t he waf er aid bhdrivirghmicdagsoseni ng 114, The wafer holder 111 having

various sizes of opening 114 can be used depending on the size of
the Wafer W HOWSEF SUPRRt &enabanll 16 Wisheiondacts e gt ef thesbeftarasurface of

L ™ A6 16 PR, 450 SRR eGP B g i ol
openi ng 11#%1,cawaler holder shpoThe] Reemed 4 baseupi2or The twefemédf trat iotadee marked
illj%r 0323 i%[}cga&@;fgpd% ﬂgwéﬁ%ﬂlcgeqﬁ‘éﬁ%‘éﬁéﬂb%gﬁg%ﬁe %21 tOPt?‘qugiO or%ls.%rftage of
the stably fixed wafer W. An opening 114 is formed through the center of the wafer
20 holder 111 so as to pass through the apparatus 100, and a laser beam can be
irradiated from a laser unit (not shown) disposed at a lower portion of the wafer
support member 110 onto the bottom surface of the wafer W through the opening
114. The wafer holder 111 having various sizes of opening 114 can be used
depending on the size of the wafer W. However, the external diameter of the wafer
25 holder 111 may be maintained the same so as to commonly use the base 112 that
supports the wafer holder 111 even though the diameter of the opening 114 can be
varied.

The base 112 supports the wafer holder 111, and the wafer holder support
113 is disposed on the base 112 to surround the wafer holder 111. If the wafer
30 holder 111 is replaced according to the size of the wafer W, the wafer holder 111

and the base 112 are easily coupled by the wafer holder support 113.
The press member 120 is disposed on the wafer support member 130, and
presses a wafer W having warpage toward the wafer holder 111. Also, the press

member 120 is installed so as to be moved between a descended position shown in
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30 holder 111 is replaced according to the size of the wafer W the
waf er holder 111 and the base 112 are easily coupled by the wafer
hol der support 113. The press nenber 120 is di sposed on the wafer

support nElesd il @Bichaihe prese sisEabear 120 presddsathiengaiea iy apeardoverwafeh@older
111. Alsg, the press nenber is installed so as to

b ved BE hiateadnadoe Mot Ui LoperouTARe:of e walr ol SyPpangd. Hherater
press m”ﬁﬁlﬁeﬂﬁ%P?ﬁé%ﬁﬁaé&&d’&f @Mﬁ %r{em hheied &1 wWhdHigle gljeés% rfﬁgtber

pressing the rimof the upper surface of the wafer W supporte
waf er  hol 2@is upwardindpan frose dmeleaferddi t Aeshsinovin F1G. Bl the greise nvainbar 120

t he press, er 120 i war dl art.fromt waf er W shown in
G 55 TRETRS LR e d2 1 150760 iy pRaRe, TPLRA tod Fehlen Wy RGRE meMber
123a t hr oyl dndefoppetiesf #imétaealdeSer EraRple ah2AupiiturhosEd apl @Sress ring
nmetal al I% for exagtéloe an alumnumalloy, and a press rin 12

havi ng a gayipgia haleoldip thieugle the cenier Ohéhg peass ringq@ﬂazazgafbs@dfin Relgwer
in a loweft...0artd h r Iyt ' r

to corr espiiiah {2, famen Tl §o5ieEiine o Aadu! RoipRRed 16 ctheshond WA e
122 may bleoleor2Bzdobthearamterdial Theywrbsd Oings1 2 at=al he fdratedcaia prigtedal such
static electricit ener at ed, when contacting the fer W The

dri VPng nesAcetpbdlialean prevent st e qiiidisosRergad When caniscling the wafer W.
ascended positTgea, d# u hVi OWMi | i STERES

cam nmenber 132Tﬁéaﬂﬁﬂ§bsgﬁ%ﬁg ?%g Qﬁgﬁcﬁligﬁ%etrﬁelg%‘s whi chbgégf%ot 22t0 the
by air prassandedpasition irdlides adriving smgee,1d ink mednber 13k d e@nanember 132,
driving sQurce .0t present enbodi nent of the present invention.
However , ?rﬁ% psrpé'g'gn I'nvention is not limted thereto, and thus, a

notor that opeThéeglindyt 1@1?wmérﬁbbdraQ@éIb#b&q;ré@sm%ﬁhcﬁiﬁstdﬂ@d@H the base 112,
source in addition to the cylinder 131. The |ink menber 133, which

r ot 4B abl yiSneRS d8na Lriving SOUEe 11 theiinsesenfeembedinentepblite ppesand inyrntion.
Cod Vs . ' ; 1 .
T oet AL A B RBI e bl ald iR b o FGE et Sobibtes

second cony altctrmdtytcantalpd bealsedyasothet dreviny sourterin atidkioartd thdeylinddr 131.
nber 133 dij d d th hol d 11.. In the

pr esent  enbod NERINEAEREE 8o MIGhoLAEPITOVEsdT g RStiRBidPSe bg press

are di spogeehiko zd%rtﬂ@sﬁs@eaaé% E)b@ﬁib%ﬂ:krph heston 3 at 9dhe Icyﬁwde”feme@%ves

133 respectively contact each the cylinders 131. 25 The'link bod

1342ps coliiph glirecionhinchies g Iipksagly 1 B4t atfirst comiachpast, 88d & sacond contact
rotate aroupd A RIAGE St Edihddi@t1d S aRd" REAICheRBSr 133 may be disposed
around the wafer holder 111. In the present embodiment of the present invention,
two press members 120 are disposed 180 degrees apart from each other, and two
link members 133 respectively contact each of the cylinders 131.
25 The link body 134 is coupled to the base 112 such that the link body 134 can
rotate around a hinge axis 137 that is a rotation axis.

The first contact part contacts a lower surface of the frame 121 and is located
at one end of the link body 134. While the link member 133 rotates around the
hinge axis 137, the first contact part of the link member 133 may include a first roller

30 135 to minimize friction between the first contact part and the frame 121. Since the
first roller 135 is rotatably coupled at one end of the link body 134, a rolling contact
may occur between the first roller 135 and the frame 121 while the link member 133

rotates.



The first contact part contacts a | ower surface of the frame 121 and
Is located at one end of the link body 134. While the |ink nenber
133 rotates around the hinge axis 137, the first contact part of the

| ink menber 13Bhawmecbndl coteact part $tvolvdd eoni3@t badbwéen thailink 2ody 134 and a
friction between the first contact part and the frane 121. Since the

first rol $I8Pe 155 of s saEHMEMAStipi e A Bifeserrncorontaet PRRIS wReRjed at the
134, a ro&bﬁé@tecg{ﬂgaﬁhgn iR/ fﬂ%ﬂr’%g{ré%&‘é%w WhRErdin rtﬁ% qjﬁgéeéxié‘:’gi?a'ﬂsd located

the frame 121 whi I'i nk me r ot at es. seco
cont act phetwaenviobtnetheciinat aot dseondaronthe partk BedgesiBibednditia regiempdo the

132a_of the,ca nbe 32, and the second ntact part i ocat ed at
the-Soppolict EOBIARE RTbrNEre s tordant BN Balte [0hahenhet HasnTaydnofide a
axi s 137 sscdriecralied 136 ¢ WaRimibe filictidieodtiveth tABGeTAA AN baftarkPiHeSslope
As described with respect to the 5 first contact part, the second

cont act pb:éiiaf of tfﬁmambm@mm&E men@g linkemearoer 13k ciatesr dousd thedinge
132a of 8 o nlbar Esar] BVERSR! i OReRRY, AR o S B GRRyof e

the hi ngelinkalbdy 133, aSioliey tortaseemndotol betwkdh ie setaicahiiler ciasphrd the

at the other end of the |Iipk body 134, rolling contact may occur
bet Wen t‘F%“é’@%’BH@rﬂé?l"\ﬁFleﬁEG “QEJX%'HBEF 1&6%W%nber 132 while the

link menber 138n¢ QLA femddlor SR th?%’gsﬂ a%%%giem @%h@@ﬁdéﬁ 13’ﬁgpn8%ntacts

of the cylinder 131 and contacts secon The ¢
menber 13thehsgcanitlerdlieo 8613 Jhewbarohmeoresnct3? habdhe estaped 1888 |vehich 3Bntacts

wherein the slo i i i ned f.r t he upper,.part. of .t he cam [
s ot hDe Shd tohet 56 RBCKih ik ke RO G0l 1ot the' EpBEfhallatt it cam
136 15 angehiero@p t@i&ﬁb%wéﬁaaﬁ@ﬂi tigd u@uﬁm@mﬁ@qtszeaqfhu@; ey sbtdt@ller 136
structure of the slope 132a while the piston 131 a noves toward or

away5f r on?ithéhe sameneebel 332 camalways Caniast waehpptoebugstpasisrcturee of the
cyl i nder didde Q%%rm%e%gﬁ\gto%%{?m%%thé\%ﬁrd BPSw%?‘fRﬂH tﬁe?k%.ﬁ-.f mégifber 132.
a 0 a e slope

rolls along"the sl ope and stops a ower portion o
132a. On That ief When hiae gistavind 8181 tve silinder313H cdmpiessey ithendam héinbzd 132,

de-conpresses the cagm er 132, the secq rol|er 136 rolls algn
he T bpdhersesnr ofRe T aa el AbED e-SIGRa 1208 LEORR dlghLmesararion of the
of the slgpge1822a. Thrs SAEI Bthel3Bakd aHHA MY ﬁé%?ﬁ%%eoﬁecﬁe“é;ilinder 131
roller 136 1n a direction to the slope 132a of the cam nenber 132.
As ghown dercPm@Eressesoiie eanh ofembrr $34.i g se®nd wlenpidér rald dlpng the slope

region cl 355 Bf)thtehcearﬁ %’?é)rﬁgel[ %ﬁ &hd ]S%'c?psogt é#ﬁpbé%a |8H>6f Jfﬁéslo%gdlﬁg.e

The spring 138 elastically biases the second roller 136 in a direction to the

slope 132a of the cam member 132. As shown in FIG. 6, one end of the spring 138

is supported by a region close to the second roller 136 of the link body 134, and the

25 other end of the spring 138 is supported by a lower surface of a bracket 115 fixed to

the base 112. When the press member 120 moves from one of the ascended

position and the descended position to the other position, the second roller 136

always contacts the slope 132a of the cam member 132 because of elastic resilience

of the spring 138. Even when the press member 120 is in the descended position,

30 the first roller 135 can be positioned lower than the upper surface of the wafer holder
111 because of the elastic resilience of the spring 138.

A guide pole 141 and a guide hole 142 are disposed to ascend straight from

the wafer support member 110 while the press member 120 is raised by the driving

means 130. In the present embodiment of the present invention, a plurality of the
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25 other end of the spring 138 is supported by a | ower surface of a
bracket 115 fixed to the base 112. When the press nenber 120 noves
fromone of the ascended position and the descended position to the

ot her pOSQEI[denpo["ebe‘[ﬂe(am(htta@hbarorl?elﬁe ity Ssuefeiak astt thet frans cme auaa@ the
of the cam nenber 132 because of elastic resilience of the s

138. EvenCifenfererce,pkihs framedr1126 nlarality eiibegiide halss WslihﬁF aﬂnetwe the
the firstyoal H’cﬁc(ljéeeﬁ ﬁgb @?m%@%iéﬁ@ﬂﬁ%cﬂr%feréﬁ@é‘off?fel\HQﬁ%‘?rho trfﬁ‘%G‘arounc!

of the vva¥v ecause stic resilience o
spring 13816 épening e 1@ol eEabmlofatht& guigei dehd4@ ihdidese Hak poaskd 430such that

ascend straight fr r su 110 while the press
menbar 12{5’ @’?%P&&‘?‘%@Sm gglf)h\éﬁrﬁg? In the present

embodi ment of TRhe Rippaestls! ﬂ‘O@ntfoPnellﬁllriétHfg'ﬂWéﬁérOfwérbﬁge7a%la'b|‘éﬁ1g to an
pol es 141 are attached on the bottom surface of the frame 121 al ong

the circembedisnerd offthenereseahinvention may furthartipclotietshsegsnrdtbhhaisenses

o cunt o BEISFT ol e pShelfhe? o0t teRS or AR Bk I memper, 120 is

of the guatd@ersdcendéd doshiohustebe aidsabhdéd pbsitidn. STt séhstr 150 &l86 mciudes a
gui de pole 141 slides into the ball bush 143. The agfaratus 100 f

el i AP nat i Mt RARENGRbHRE eapitsdicht @qdia lighi regaiying W aéfeqqn\éesplﬂ@géﬁfﬂected
i nventi Onfrgﬁyaftﬁé;@f'er/\ “ﬁ]IOWILPlrf'"F ‘?rargtﬁ i{lﬁﬁgeﬁﬂsﬁo i r#g.gdre%(ﬁgfr%tg%nsor

of the press |nterms e press ne
at the astefmiedigois disposed at laecmimayenﬂ% ﬁms‘ietd on .thd@ hassetkhrantbd second

| so incl ud h its |igh |
Fecei vi ngertr ot whEBds pdsenat S conetted T2 Bmad adgbine hesdlluzn As
in FIGS. dhaviag iR, FIe 75 8N tﬁéopﬂeaglmear BOES éﬁ'ﬁé’rascéﬁgéd%§ﬁbn a

I s disposed at a concave 112a forned on the base 112, and a second
sendbr 15@@6@#@@ distanes sﬁaaéb@teﬁ inpotstsdan thel i sepsaeddtadersense thadeame

112. As Wghf‘erﬁ‘tg m"‘éﬂ@’hr&thfed%rofﬁ%ogﬁéﬂ%e( é:geﬁf%{ﬂ eb} l?‘ltr? %EP

ascended pos A0 e afceé 1s ad|us egngog,150a is

the firstsismmasas "150in FIGSE)sén blditbhaae shbdvh (LFIghts, eahén €ttt Hresm mbmber

flrst sen 1503 and received hy the first sensor 150a.is shown
arin HE it the,dggfegndegnpos] %ngﬁetﬁctmrtﬁlséan%@ra@%tear'@sogderforthe

menber  12Q-drd Séndoper stpSLeselag i?l‘ésf'rér'n%”'lzi GgHeERRidLRo Ssensor

adjusted in order for the second sensor to sense tﬁt frane
(Li ght enl?@eanfirreseived kyetlndesend sengor 15% isustioweacas Vel 1myFt(he8) The
second sepnsor

senses t h%erbsé’él%’gjbée'a%%sr e r"i‘%?”%%% p&é&l&@ﬂﬁ%&@?ﬁf&% oPO?'HE” pﬂf dg press

member 120 so as to prevent the wafer W from being damaged by inhibiting the
wafer W from moving toward the wafer holder 111 when the press member 120 is at
the descended position.

25 Hereinafter, the principle of the operation of the apparatus for eliminating
wafer warpage according to the present invention will now be described with
reference to FIGS. 2 through 6.

First, when the piston 131a of the cylinder 131 de-compresses so as to move
the cam member 132 in "A" direction, the second roller 136 is pressed down bythe

30 slope 132a of the cam member 132. Since the link body 134 is coupled to the base
112 such that the link body 134 can rotate around the hinge axis 137, the link
member 133 rotates in "C" direction by a force applied to the second roller 136.
Then, the first roller 135 contacts with the lower surface of the press member 120,
and thus the press member 120 is raised. Thereafter, the press member 120, which
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menber 120 so as to prevent the wafer Wfrom bei ng danaged by
inhibiting the wafer Wfromnoving toward the wafer holder 111 when
the press nenber 120 is at the descended position. 25 Hereinafter,

the principhtacefwithehepiestabilem 38, mbeespp sihbseridyd ?d)éim)mm Whgh the press
waf er war page according to the present invention will now be

descri bedMgMber 124 & sqearates! frpasthe wegroWighas is staldly fixgedn theavafer holder

pi ston 13 f . lnger 131 de-conpresses so as to nove the cam
menber 13%1?335/&}3%@&@%?1, the second roller 136 is pressed down

byt he 30 sl op@/He3Rthefpreds mwngﬁnm rrixﬁala’és ? ghﬁ ddsechded foxijorilddm the
I's coupled to e base 2 such that t I n y. 134 can rotate

oy ouRd 1 hESHETKSE BGSEoR e RRES IMARbehdAReoYes o dhacseoried @ostion, not by
di rect i oniHRY divih§ e RceABP kRS By fifidrNEa £ S5 drohy gﬁ% fla?efi%ht dngR pFe@%bmember

first roller 135 contacts V.\Il%lh the |ower surfac the press nenber
120, andt2GusVhae gir supplymntodhe i3dinder # a1 sedtoppedrarat aisdischasgpisivdtiated

b LGh.. {th the fi | | er. .
TS tened fou Brdfiond, GRTIE Ruthd Bab" il etind S BRYER bl Foer
t he waf er 158 id@iminaited. abivwilé iakeidl the cylvedaved 21 ishnselRirged thedfistBAON® ai dF the

FIG 4. Wen the press nenber 120 noves to the descended position i
f r ot he CWingdgtdideerppEgasesthet gam gresveieidein 828" itagiiono Then, the first

however bl Phe Snas dftESsst by ARE visiaHt BEIbREsahe Rer 420, 2R NG Thic member
the cylinti&s rdtales arainupthechiage sais 1675inim'rlybd|“}ectiormi._t iTeknJedF]he‘ presstihember
ot 5080 AR, Bl B ERSlioh T BRER oA R M SuBS5R8 oy te
di schar geﬂafér%fcﬂbgsigﬂislﬁl%%seﬁ térﬂgadlﬂ%eflﬂeda]fmldéﬁi’ll f.O'Whﬁé%?éspFéL% rﬁég?ber

menber 132 in a "B" direction. , irst roller 135 is pressed_
by tlhe weilghis @gsaehding, asdisphargerporbidrmendn tihe cyiintder ddtfenctiargsas an orifice

romber . 150 M, 81RE A Tartilabisly (P uabled fi Hooalia cbetol afidinus
i s suppor aeslicatioh o a seaioess impladeon 1Hd wateivessete posvarded Mhenetherpress ring
hol der 111. Wi le the press nenber 15 120 is descending, a discharge

port for m13%l2 PﬂmiaﬁES B WalgeMW 131 functions as an orifice that reduces
o, o oy RS ESIRRLL U9 SBafeae YU ol of o
t he 2pr esspreisegt iMvZhtioonpeadision af avaharking position can be improved by minimizing
height variation of a surface of a wafer on which characters and numbers are marked
by eliminating warpage caused by manufacturing processes by pressing the rim of
the wafer.
In addition, the reduced height variation is within the range of the depth of

25 focus of the laser beam, and thus beam density of the laser beam, which can be
irradiated onio the bottom surface of the wafer and size of spots, can be constant
regardless of positions. Therefore, the marked characters and numbers have very
high visibility, and the quality of the markings can be uniform throughout the entire
area of the wafer.

30 While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the present invention as defined by the

following claims.



As descri bed, according to the apparatus for elim nating wafer

war page of the 20 present invention, precision of a marking position
can be inproved by mnimzing height variation of a surface of a
waf er on which characters and nunbers are marked by elimnating

war page caused by manufacturing processes by pressing the rimof the
wafer. In addition, the reduced height variation is within the range
of the u@mths efaimé8ig.ocus of the | aser beam and thus beam density of
the | aser beam which can be irradiated onto the bottom surface of
the wafer and size of spots, can be constant regardless of
positions. Theref have very

hi gh vi si bi | ?'ty, %ﬁ?‘F%ﬁi%ﬁ?f‘?@“@?%ﬁ?ﬁéfﬁ’?ﬂ%ﬁ%@ﬁ%@&ﬂ i form

t hr oughout t Aevadat sumporameantsdr witieh wahizcts 8@ Nfhidf¢ehé bettpmesafiace of a

i nvention_h peen particul ar shown and described with reference
to exenﬁﬂaﬁraﬁ@?ﬂﬁéaib@e'ﬁ?g‘%@i\éwpqqs melwaf%é: under st ood by those of
ordi nary ski kbl tuths arn) i it S
Ty Do Tade £ REY e B o e P r e e B o1
t he prebwstalladivdr alde tasnalesf batwatanya dascerfdsld st ol wihich th@pwest | s

ot or meinher nreRsSE R R 1ottt SOt b BB Rst e ek O
of a WeHeelippdtdurfatel T tRe WHBE K sh M dPRRIWafek aﬁgpﬁ@ﬁt%m@erpmfén

menber which is disposed on the wafer support nmenber and is
i nst al | agcansiaskpesiiien irowhishdhe eressememinnsde upwadlp eépattiform the waferhand

by press ng T AL PERERTS M8l s ritior b 2B Bt pOBIRE

the waf er supherdin tgrigvingmeats ca@apiseed position in which the press
menber is upwardl h{rwapart fromthe wafer; and a driving neans which

rai ses the pReiyakyidinkigempersisekidingge festicontact papnihieh gontasts a lower
driving i ; i fialed i i

1ot osian ofEbeRs et Wikt g link BT LY BRI to the
menber , wafsrsippottireeimbek imadiecioateraise dicafiisy cootapt parttand he waf er
support nenber in.a diyrection to raise the.first contact pat;, and a
Lol ity or 3 @Ittt e Surieat Al e HEE ik feeimtise s Sicifeation 16RIsS.

to rai Sghe first contact part.

2. The apparatus of claim 1,

wherein the driving source is a cylinder which operates by air pressure,

the link member comprises a second contact part at the opposite side from the
first contact part wherein a rotation axis is located between the both ends of the link
member,

a piston of the cylinder is connected to a cam member having a slope which
contacts the second contact part, and

the link member rotates in a direction to raise the first contact part since the
second contact part is pressed by the slope of the cam member when the piston

moves in one direction.

3. The apparatus of claim 2, wherein the link member comprises a link
body which is rotatably coupled to the wafer support member, a first roller as the first
contact part which is rotatably coupled to the link body, and a second roller as the
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the first contact part. 2. The apparatus of claim1l, wherein the
driving source is a cylinder which operates by air pressure, the |ink
menber conprises a second contact part at the opposite side fromthe
first contact part wherein a rotation axis is |ocated between the
both ends of the link nenber, a piston of the cylinder is connected
to a cam nenber having a slope which contacts the second contact
part, asdcditbcontakt patimbict igtrateagblytoaplidrtechedinktbedyai se the first
contact part since the second contact part is pressed by the slope
of the cam nenber when the piston noves in one direction. 3. The
apparat us of 4cl ai P! RERERO 6

which is rot at abl ;Thcé:oad)\g%%dﬁ%%ficﬁzmz (l.érrt suppoFr)t ﬁ@ sZﬁﬁ*\gelh?f |%l%la§{%}{y
rol | er hisedahéisesdnd contaatpapaf thediic menteardn atcatéojnoncbupth@dlope df hiee
i nk body, and a second roller as the 10 second contact part which is
rotatabP?”UBﬁBﬁEﬁ to the link body. 4. The apparatus of claim 2,
further conprising a spring that is elastically biased the second
contact part of the link nenber in a direction to the slope of the
cam nenber. 5. AnAmmmaatuls fboelimiﬁaﬁhga'«afagwaecfme wnplzi@'egtorrpri si ng:

a wafer support .nenber C he b tton1 ur f ace
ot o PR AT St Methe SER soulab el ot i ARVl 1S
nember Wé?éi’hhbﬁlS%%ﬁ@ﬂ(é&ﬁaﬁd@uﬁ\%r%th‘eLWé’Fei’t nenber and Is

installed to be able to nobve between a descended position in which

the press namsess mesdsvhipl isvdispesedaatie waenginporsuppbder andrder

Che var DIRIsBE e bRte b PR Ber s B P RO PR L
nmenber nenipavasrebyef Ry aforeaowakbtheaksior saﬂﬁomm:krmuerr@y praRmghieatm of
rai ses the press menber to the ascended oSl tlon wherein at | east

one of t%um@@mﬂhgw eheurparted aferskBRPrt MeIHbes ard ag
| ural
OO0 o e B SR

pol es, vx/ner ea rdrwm‘g MEans wmu:fbmeseStheqnmed nesmbegtot therascentied v»asidaon
support menbw%erem at least one of the press member and the wafer support member
comprises a plurality of guide poles, and the other comprises a plurality of guide
holes, which are respectively inserted into one of the guide poles,

wherein the press member is raised straight from the wafer support member

using the plurality of guide poles and the plurality of guide holes.

6. An apparatus for eliminating wafer warpage comprising:

a wafer support member which contacts the rim of the bottom surface of a
wafer that is to be marked and supports the wafer;

a press member which is disposed on the wafer support member and is
installed to be able to move between a descended position in which the press
member presses the wafer toward the wafer support member by pressing the rim of
the upper surface of the wafer supported by the wafer support member and an
ascended position in which the press member is upwardly apart from the wafer; and

a driving means which raises the press member to the ascended position,

wherein the press member comprises a frame and a press ring that is coupled

to the frame and contacts the rim of the upper surface of the wafer supported by the
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using the plurality of guide poles and the plurality of guide holes.
6. An apparatus for elimnating wafer warpage conprising: a wafer
support nenber which contacts the rimof the bottom surface of a
wafer that is to be marked and supports the wafer; a press nenber

whi ch is disposed on the wafer support nmenber and is installed to be
able to nove between a descended position in which the press nenber
pr esseswalfer sugfpert memdbied, t he waf er support nenber by pressing the rim
of the upper surface of the wafer supported he waf er support .
Terber - and aNNOHIE BIRBEPSSIUI aRed AR creteral abesn penise ST Sictricity
upwar dl ' a driving nmeans which raises the
press née er %%&ﬁﬁgkgggg%@%§h83§?§$on, wherei n the press nenber
conprises a frame and a press ring that is coupled to the frame and

contacts the,rimaqf the upper surface of the wafer supparted by the
11 vafer supbort ADARErAtRIPLRImIRlNg Mafer Viae o ibiRagor o

mat eri al thah wegsr QiPeRNehidrivehish @6hfdcH the rid A eiebeloMRitface of a
contacting the wafer. 7. An r;slfgparat us for elimnating wafer warpage

conpr i swatgr thatvsfte besupikect anmatepontineiwalent acts the ri mof the

water: o pr ot orfis et SNtV geot@u R SR AR, RO RURBRLHT ohilfse,
and is inspglfedl tbase &llche nedbleebétveddvedbsdarien pogitRETiandsioh Bes prdsan 10
whi ch the press nenber presses the wafer toward the wafer support

nenber BEMRAIERSES e waler dowakidibeuwpier supparhaergper mepigsseg the rim of
t . .
T e

dri vi ngasssmiediybosifiorn m weishtthe ppeessiemirdp és upwatdie apactdruthe thewasidri and

wherein the apparatus further conprises a sensor that senses a .
posi tion of atdﬁéf'“;grf@%%” r@ﬁ‘??@@rﬁre% MR $1P fgﬁé‘sﬁﬁ@i‘%{f REsEer. i s

at the ascengfdrdi@id heBaraflis fuihef 88FPRLBE aRQHsbi Mt sbAses a position of

the press member in terms of whether the press member is at the ascended position
or the descended position.
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