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 | ntel | APPARATUSTORELININATING WARERWARPAGES whi ch
is incorporated herein in its entirety by reference. 10 BACKGROUND OF
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 ng GRUSEeREFEREMCE 7@ Rizplte RATENE ARPEICATIONr ove
preciPsi on and quality of a manufacturing process of the wafer. 2.
Descliption of the Related Art In response to denands for compact and

li ght vwei ght poThribliehesh t:raﬁmgtheaeﬂ@wcﬁ%reghmtaqaimeaﬁmgiong
t echnol Og)tl@ has been devel oped and comerci alized to enbody a

seni condut@@00¢HIQPIREEK Higel an danuanndds 208, indhe Korean ingeliectual Property
sem condu

G 11 or ent Of s Qo SRERE B PPk R S eSS BR ARES Pt 6 gy Brence.
sem conductor chips are marked on the bottom surface of each of the
sem conductor chips on a wa is cut. Here,
the18ize of a cut seni condi® 2 z as the size
of a sem conductor conponent in Whl ch the sem conductor chipis
packaged. In this manner, a chip scale marking systemis used to mark
the entire suffeitef the nkentief er using a | aser beam before the waf er

is cut. FIG hows a_.perspecti| vi,ew of a c nt i.onal

soppori menber TooTERa BUSRER tiGteh i haSa Rl i S GUB S lier warpage,
system Ref¢rmbRg pagtidoldely, ko éﬁ%pp&?@mnﬁr@lmﬁméﬁﬁ%\/ waEP BT a@@fﬁa@able of
10 includes a wafer holder 11 in which the wafer is stably fixed,

a bd8e 12P9GEPYNEI Agvafes tRafmdnimizg yarpage efnthen wadekito hmpuafe psefiient and
13 parti An opening 14 is fornmed
in the a% éht HF%%‘%@U@E ﬁhy'v?éers q&hg\%‘rg%él n a dianeter of the

openi ng 14 |s | ess than that 1 of the wafer W Thus, the central

part of the bottom. t r 1S exposed through the opening 14,
and the rfm of “ERE" %W%@@%}/p%ated by the wafer holder 11. A
laser unit (noh péepdnsel o HeTRRTRA fBElRMIdte SNVRAWOBA! PMRiBle electronic

support

devices, chip scale packaging technology has been developed and commercialized

to 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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menber 10 such that a | aser beamis irradiated fromthe | aser unit
onto the bottom5 surface of the wafer Wthat is exposed through the
opening 14 so as to mark characters or nunbers. Recently, as

el ectroni gf PO WHTES W S UTHUsAhEDR iRl I%W@ﬁthé)%ﬁﬂﬁ] bhith@ &lafer W is exposed
senm conduct or chi ps mounted inside th | ectroni c products are

requi red thsodgh theyppasing Hhdndiihe, rlmmtmm Wlistsauppooedithyethgawaier Wolder
d
Ui el d and T adh dBsEr oRc RS E08lsoBRgd AP Sthes Pafferi Bk HAE sygport

of wgr pagmemb%tfrdﬁ@fsuplarthst aflaserviadaen llsirr%diit@tidrdrﬁdhefléﬁr M\}Eomﬁ the bottom
grindi ng it chip scal e package process in which a
coatPng | & 9‘3@0‘? s°fo¢‘f3e‘é’? 8f a‘f 6&[‘1&? Sﬁp??‘glﬁ[@pﬁ@% Gigr paRRINGs 14 1§90 Raf oy mark
non- uni f opMASIES HrIeniated between 15 the coating layer and the

bott om sur ace of the wafer during solidification of the «coating
| ayer results Racéntiy, has a}mtmge pmcbdwctte, aactlteras A bile sphiaresd eltowes thinner,

when a vvafer havi n age is xed conventi.on waf er .

support nesBieniy Sl BHBS Ralfred KEiue e iantenE Horbhh auaukedrto be
the waf erthnrmﬁ@cesudqauanmeqstﬁtdrﬁxsueﬁacmﬂtﬁ@wafengﬁsc totpd. TA3twafers become
when 20 height variation of the bottom surface of the wafer that is

to HE marlasden and HikRer 953 ixipRgye meidra@dtr@dycgnwmw@ﬂ@g €asisothepwafers
precisely F@ﬁh@geﬁtln %ﬂﬁ@&f%ﬁ@%@b h|cﬂ §a|1té) otfhatev\;é%lgﬁr‘e \élgsréé)drﬁ’%t# gcaﬁl"er the

and t hus preC|s on of decli ned
when t he gendihg. varlatlon I s out of a predetern1ned range of the
depth of focu | aser heam the beamdensity of the | aser

that is irradi %%d' oR.dN eheip5Chlst ?%ﬁhaQGrFf"QE%gso‘ln w'wehvaa?%tmgday%@ ‘directly
size of Sfb‘?ﬁw%dvé‘ﬁ Xh@ckﬁﬁt'b?d gaﬁheetohqh@%fér Qitsh- eﬁ;fo.ﬁrﬁa}réeé“%ﬁbpéte&me%een

formed on the wafer. Therefore, the quality of
uni f16r m déyee adating (bﬁwetrh@”ld)db@tbatm slurigeei efoifduvadar duﬂlrpg sbbdifieatiam of the

t he waf er ENTI ON 30 sent invention provides

an appar a?%§w§é% ﬁgﬁjhﬂl f%%"paﬁ?ﬁ 8F®ﬂ§%FI ng an i nproved
structure to iApraescibicli shove, anthefuadl ivafep! hawnli Dersdgs aist giked aRd the
nunbers on the bottom surface of a wafer by m nim zing hei ght

var i at | onCRAVAENab YIS YDPeTAdBEher HO ABN ePating i EiFTORARHCPR tBe digitom
”Urﬁﬁrﬁga% K?Q}?@Xf\iafgf' ﬁ%@%&imgnﬁﬁdﬁ%gg&% %rﬁ@ﬁeﬁe&%@eq’h@’ is, when
i nvent i pnhe[ghbveanlad)n of the adiam sudsce arf the Walbemitat rsgta/\bé enaried pgaused by
conmpri st n\%’/érpage, 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 [aser 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 structure 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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a waf er support nenber which contacts the rimof the bottom surface
of a wafer that is to be marked and supports the wafer; 5 a press
menber which is disposed on the wafer support nmenber and is

install ed to bacabiding b a0 UEPHSLOMRES phe e ARRAGEN PODVIdeds iah AMP=thtus for
the press _nenber presses the wafer toward the wafer support nenber

by pressi AMiNANGWalEr WarpROLPPBPTISINGT ace of the wafer supported by
the wafer suppghiaBFah orfPrﬂa rﬁﬁi&ﬁ%ﬁ%a‘l’é’f‘r@ﬂirﬂ%ft o WBLGH SMfadd &
menber i s upwardly apar romthe wafer, and I0 a driving neans I C
rai ses t heaferdhat isgoibermbckadhandsegrattdthposafer;on. | n t he appar at us

for elimnating wafer r page, , the drivin ans conprising: a ..
plurdl ity of | FRLCSRMERREn WAFDAF HisPased POE B elcrunRert mfiges and is
contacts mstMRIto KEEHIBES v BEMRICRSS d8BEERIed pYARIGH iR WEh théKress
menbers are rotatably coupled to the wafer support nmenber in a

di r ect i onmesnberipressemthi waler tonardcthepeater saprbrl femipgninapriessingfthe rim of

driving spur r ' | ns 4N adirection to rais

the- 11 st T zen st ke 8 the SaforhrTRERR P oPartl SEFHAE el drian
oper at es Ayceridednsestion @, whigh the pkesgmehfyer GO OPWaRRE apaf $RMN the AafarChnd
part at the opposite side fromthe first contact part wherein a

rot dfi on axis fSrivBkameans¥higrpisgthedingse mpmber torbe gsarnaetbesition.

20 piston of t | [ . o ' .
ahi 6h_cont act s T pe 2R g B ERTRERRG e oA AT R Hhva XhEh et BREing:
in a directionatpdunabiyss linkenéinbsts includiraca fipstrdoniab parttvisick ecotatts a lower
contact part is essed by the slope of the ca menber n the

o1 st on nosdeaqs b e RFS Blarbien MEREniRe fiak iR ATP Sae o chkPlsads the
whi ch is watatsapbyricherbedid 8 dreetivmicraisetheSHRPOsAtabBIde andd first
roller as the first contact part which is rotatably coupled to the

| i nk5body, anda®lweblyrmf drivingsowrses ratieg Hirllifomeatierpin a divecton teraise

rotatably e link body. The apparatus for elimnating
waf er mrtgggggféﬁﬁéfpéc%npri ses a spring that is elastically biased

t he second conThedripigt soufrcd iea kiylinderaviiet oparates by efrtpressiire, tHeelido
sl ope of the cam nenber. At |east one of t hed;)r ess nmenber and the
waf er supPEMPSRAATIISES P gontart pait Bt PegtPrasiiaSiqired), tharist ¢astact
ot her conmpi S%ré@inPd Htalior ¥xiefis Bty b nREHLtRERdSs 'E)??r%ﬁ@'m ¥ehber, a
inserted Into one of the guide poles, erein the press nenber Is
rai ¢ed 3pistaredfghe dyliosen iseonareteddappeam member hadngg slbiee plhisratontacts
of guide t?'l%l seesco%adcotnrt]aect part, and the link member rotates in a direction fo 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



plurality of guide holes. The press nenber conprises a frane and a
press ring that is coupled to the frane and contacts the rimof the
upper surface of the wafer supported by the wafer 5 support nenber,
wher ei n t biaightfienT ihegvafer 6apped nedmbBenadieg tied Elulﬁ@ltty efguilleRE and the
static electricity generated when contacting the wafer. The apparatus
for elimnm REalRY ohgtkle hleBage further conprises a sensor that senses

a position of

'sPat the ascongaiess merTorh e dhafle ARPL Mitss o Mel R aElBe fo the
DESCRI PTI {oaim@FaritHEOMRAY INESinT rmétraéoumeaeramdfan:ehﬁrthé emrerrsampmméd by the wafer
advant ages of r&i@l resent i.nvention w nor e a rent

Goea! poeudhork BiarttbSrs ise G bisakiiie s oMTRG L g Aol AL Cah eRbEto

the attacb@ﬁc@@émaaﬁgéﬁbmcmheﬂ%oﬁiaﬁnn%tﬁ@%%ra perspective view of
a conventional wafer Support nenb shows a perspective view

of an appar at uShe@pperatys fer ¢linginaing waferavpmgee fudber eimprises asensor that

enbodi nmen t S

Uow of T ressraPaR A e B B st Iktens Wl e bR o RS lerthit s a
whi ch a pthesssoeeiledrpdsitionorthdefssendeed positibhon; 20 FIG 4 shows a
cross-sectional view of the apparatus for elimnating wafer warpage

of BPG 2 in which the press menmber is in an ascended position; FIG

5 shows a perspective Vi BWIE?iE lﬁé@Cﬂ'ﬂsﬂ?ﬁ\? Rgger of the
apparatus for elim nating wafre Dage o 7 6 shows a
perspective vi ¢hedabavepand atfier fwtla]epaami aslvamages|0ﬁthet;nnegent/\ﬂ'fvent|on will
war page o i_onal , view of .the

P aat usbedarta s dpbarbnb BY s BE 5 Rif1 BRADDIATY BrydRGtS thacegt with

senses anrgigeeraad thestthtRey afaviRgs A ®Bkh: menber; and 30 FIG 8 shows
a cross-sectional view of the apparatus for elimnating wafer

war gJge of FI cflC‘z 1ﬁhwmsap%rsaéﬁgl@rw@wrﬁg@sc@veaﬁ@@aimepssmmrbmaﬁmber

Her ol nat ter URepPoSanl: TRACPaR W 1Mo ee) B0 ARSER bedofamimging, wafer

W th warpage, according to an embodiment of the present invention;

FI1G. 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
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reference to the acconpanyi ng drawi ngs, in which exenplary
enbodi nents of the invention are shown. FIG 2 shows a perspective
view of an apparatus for elimnating wafer 5 warpage according to an

embodi nent of HeesiRERSENthe! PVéﬁEritQHver'ﬁHﬁ will SHSWShé@ de?src%%édsﬁ‘ﬁré Oﬁllﬁif with

view of the apparatus for elimnating wafer warpage of
whi ch a prefegneentoethe gcmmaamﬂ@@iﬁawmgpom wihigh ercemplafrymmduments of the

Cross-sec f the apparatus for elimnating wafer warpage
of FIG ZMR’?TH%”@# gﬁ/%\ggress menber is at an ascended position. 10

Referring to HFIG. 22shdwe ugpdispédtiveppiainaion sarl Apphestug! i for nélinhiRgting wafer
waf er warpage according to an enbodi nent of the present invention is

an aPpar at'@&aqeapaeeEing ek EAPOSiMARtP! e presritinkemioned flr phgbows a
by elim n%s@%e%?@n%@ﬁ@ﬁﬂ@f # a n&ﬁ% W@glzgorvﬁlérﬂ@%ghg%gﬂ?%ﬁ ﬁﬁée&f FIG. 2 in

support nenber e press rrving 130.
15 A waf ewhmmp@@resmmmmermcat amiesdendedt position. hd-| G s sHowdha dross-eectional

surface of, er W.t hat to,be marked and s t he r

W | not uddenhOh A APRATHILR Ton eimiBtRgr Balsh oY gROe b 4 10, WhiAg he press
base 112. mEAgharas at aMidstahdéd pbsitibs. marked is stably fixed on the
waf er hol der 111 that su%rts the rimof the bottom surface of the

stabPy fixed waetaring an Fépé&nihghmoughi 8, fan rapparains ulbo tfhe iemnatingfwafer

" aser DR ot 3, 7 iR P AR TBRL AT G BB
di sposed edpablé ofRtarkiogta %f@fwtm|nwﬁmlmlmafﬁag@w)@rmﬂnh@ingr!h@ widigage

bott om sur %ﬁs of the wafer Wthrough the opening 114. The wafe
hol der 11% agrvidlr pRddnelpdes agvatehshprgriimambsn 138, Useeareseerﬁ@ﬁm%dm

on t he si f However, the external dianeter of the
fi Farhiify Heasts 0.

waf er 25 may be mai nt ai ned the sane so as to comonly use
t he1base 112 tAawvafesspppoett snembemht@rwhichdentactd tleeyeém otibediottdme surface of

di f th b h 12 t
ot or ot fie s Y0 3a 88 e FBRatEan Bubifite 18 wald s M GisBEg it st Rbicer
the base 112 4 @afatHA&Osigef Brarftos dase HY 2. TﬁeWeNWWat |93@; be marked

hol der 111 is replaced accordi rlgqto the size of the wafer

waf er hol igestally fixegdrmn theewptasdolder b1r1etf@é§up90ré%tnﬂ gen @fythert@tm gurface of
hol der Suﬁﬁoétgbl%ﬁgced-r\ngfeﬁ" SSAH%'EBW {R/Sfo%%mﬁf’o% qhy@owar@{ the wafer

support nenber resses’ a havi'n
waf eo hol delded 111 Abcsas ’dohpasper MUthhbeqppb&‘Qtusﬂ(Dmsam Iaetzhseﬂ baan @an be
be moved Itr)'%th\Eigg fro desﬁgsnéjregm??ﬁé)tt Is.l?cr)]wﬁ) %Y\sgosed 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

5



5 FIG 3 in which the press nenber 120 presses the wafer Wtoward the
waf er holder 111 by pressing the rimof the upper surface of the
waf er Wsupported by the wafer holder 111, and an ascended position

shown i n FIGz 3 4 ivhiodhihehpreB€ nisaber MRIBesssebdfe iviafpWRtslvardapanafbr BBder
the wafer W As shown in FIG 5, the press nenber 120 5 includes a

frame 121ThhbyrRyessingtee 1o f the boper suréaceent bie wafer V¥ swpesgeddnise wafer
120 and f |

orese 1 nioBb I, ndiEiastenddt no o SAERNARANGE 4 I WHBH{e YresBflehber
ring 122 &2@id upwedrdly apattdruen thepeaferol. oAsEhewhruarl?eGla;Lthe/mlselmsember120
191 sThe. prbeeSrd SarhS 29S80 oot ot rafdbicorudinl B Gt member
acetal , tm@@ PN OPMBUESN a Thétal @.n@& %F féb(ﬁh'?ﬁY e SANALATIRIM YIRY, %HH%EFéé},grmg

t he waf er The driving nmeans 0, raises the press ne
120 into ﬂ?\%haa@@@bew i)b%through ‘tm@caﬂtes ofthuy preisagingol?2 end dixed ik a lower

i ch opebaitBo G FaRle. 127 whiith TaEMad 3438 s RAFd e’ EiFspbRg witn the

used as ahélei vi3gosther fegmien 2he Thegsess riagbiad mepthedforikel 6F £8ftbrial, such
I nvention. However, the present invention is not |limted thereto,

and 1P hus, 28 agetebthahean Bi%’reat static ipjecdricibn genaratpdosnen captasting faqiwater W.
the driving SO*Fﬁ@gﬁjh\ﬂrr}gdmédn%n 159 t\pﬁcﬁykh%@serthé3ér%sr§h‘?‘néﬂ185r Wﬁ)%to the
y nbves 1 n a di

133, which rotata rection ress

120 to thasmldedctm‘aitbnsiimdlwemeimlvmgmMOm d krilamaim idrel BQ(Ialcrallmmérﬁﬁer 132,
noves 20 _in a dire ﬁgﬂ I ncludes a link body 134, a first contact

part, and®d 85PERY t act part. A plurality of the cylinders 131 and

the I'ink menbernd 39iines 1@81 Wrﬁ@%sérat@éwaﬁ gréssmafRd inglatled zriLtHe bdde 112,
the present enbodi nment of t he present invention, two press nenbers

12018re dissyertb@s1aclriuing seyresin the meesedcembedisrentapidthenpreseanhknvention.

Tk boay 09FFER S b SREh S REMRLed BierBle, AP ThEs ? o GE G Sagrates
can rot abeerctioly canhalsgbeaides ds3thetdriving sowce o atidtionayitise cylireler 131.
first contact ar aﬁonta ts a lower surface of the frame 121 and is

| ocated at on SREMRET (PAKWBEGyrofiabInmPVes tha Jifsskondatsaisethg press
rotates %%H%rti% tohh@% @ﬁﬂé b%gmohhuﬁérl é?ﬁ)st?@?%arﬁtoﬂ?ﬁé Iﬂ'fdetrhl%1 moves

i nk menber 133 may |ncu |rst to mni
friegion ibea mta@h,emrciudﬂs adlnkabndypﬁiw arfuistt tentbctapert.]2ad aSBaccmct kentact

Lot UKL BB PR, BhahE R Eimiderd a8 eposea
t he franmearbdhdvhilwafeh@olddrki ﬁenbﬁrthé?ﬁesent 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.



rotates. 6 The second contact part involves contact between the |ink
body 134 and a slope 132a of the cam nenber 132, and the second
contact part is |located at the opposite side fromthe first contact

part, wherein | 11§l I gﬁcf
and second conﬁ-ggt&gg?' ta s@ﬂgddé%%r"ﬁ%éelﬁktsﬁtap g?%ﬁ@% (tgﬁ % m&k |ylr 55:?& and a
contact pslope 13#a of fendamomeadierpt32, afd tHeesddorid cmmtbetr pad3s degated at the

I nclude a__second.roller 136,.tp m pimze frjction, between the cond
cont act paPESSifR Sidke o BS Trsh OB 1iark ahisHb RS TBOGHRITE Kive d foated
menber 13Befidet BSthAfRUMG! he SHAGE cohthdt Patts. AsNEEdriBRISHBIP Mspect to the
roller 136 is rotatably coupled at the other end of the |I|ink bod

. ) Yy
134, 5a r ofinst fgnéamit ket theyserst costage gart: dlethse ok dnembeer! 383@aynitciude a

momber 13000 ey A8 48 g8 dred o FRERR infiach Rl 3bhics ba # R stope
t he seconti32alof ¢he L3 midmbeansieviler thb3hikhaenite 33 ptates?arothtiche hinge
contacts the 3372?%%1%; | ler 136, wherein the slope is inclined fro

f
the upper2gdrt SERIMHERIIE[ 3B 1§ TakriablweduRied @t dhe Raercam of the
menber 13y hBHG.1340e ﬁﬁ’q :@oﬁfﬁcbr‘?ﬁaﬂgécﬂﬁb et ler 436 SR the
ﬁgr the s?%%e 132a

al ways contact each ot ue to structure o whi'l e
t he 1pi st oparm3namipev d82tvdviEr tthedinkanampber 483 rdtatesam menber 132.  That

i's, when the piston 131a of .cylinder 131 co sses the m

member 132 ¢ hGP SBELRERGR L2 EoRsIAIER ot 85 Pine Gades 4T dhg contacts
stops at e s¥eindeslier orse0f TtHeecaml PRAbEP2MB2 RBs tthe st 3banthichh@htacts
the piston 131a of the Cé| I nder 131 20 de-conpresses the cam nenber

132, the Geceprendoraller 18896 wherels theowepe iteingling fronsthe vppenpagahthe cam
member 13 egr?%rsfﬁoﬁ 131% I@\Pvel"ggﬁrofl?ﬁé Eb%nm%ﬁtfegﬁt'% %uégﬁ%l sr.el_ C%d raller 136

| o
spring 13 stica brase he "second 1o 36 i n Ion

t he 15s| opand. 3Ba ca‘mtrhembemvabm ahBays éenfaiao\mchmtﬁéﬁdué,togmuclﬁlnde of the
the spring 138 __is supporte region close to the second roller
136 of t HEOPPrIRZB0MGIeL ,P'é}g&!' {31 mplssrlevanher BYVay Hor3 bie Rgmurmgmber 132,
suppor t edTRyt i3, WAA'the Tﬁsftéﬁ%@l% GF thE aghtder kA ddniibskes thdahPPembet 132,
When the press nenber 120 noves from One of the ascended position
and t he déeceenind st 136molls aldng ihehdope dSkaiand, stope atex weerrpgirtien of the

S e e S A e R Y

is o thedelesapirdesbntnd thANmedbdrhe32, thet sécriderol&8S Smfbilbealon% the slope
positioned | ower than the upper surface of the wafer hol der 11

p 3
because of 3@l besam cnembel | 4 @adatonnat pHPRY Agton of the slope 132a.
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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A gui de pole 141 and a guide hole 142 are disposed to ascend strai ght
from the wafer support nenber 110 while the press nenber 120 is
rai sed by the driving neans 130. In the present enbodi nent of the

present igyiget poRs P4Plaré Aitdcnedfon e b%lti%\’lrg %t%nge&%ﬂ‘ tdlirame 34 g@@ﬁ& the

on the boTtomsurface of the frame 121 al on cl rcumJerence
t he franmecii@uferentaiobihetfyaroe 2ie Auildralityodfdbe paie hales dddhabpenetrate the

waf er hol de 11.ar ornmed al.o t he circunference, of the er

ol qer 31 ket dtnglY LS Rmal et Mo Brb GrE A g wasRE £oRisS 111 around
i ncl udes ebapénifysh 414 F sohchf uide Hdles aupdacingks albdil slsHesia lich that
the ball bush 143. The apparatus 100 for elim nating wafer warpage

accoPdi ngthegdide pelmhddi stivies iito theebalt Bagmi4¥nvention may furt her

i nclude a sens 1 S e t j 1 S

120 in terns o?ﬁahéﬁ?teagﬁpﬁeq@r%e:fgr rrléﬁ er T?qugﬁpaw‘l’?ﬂ%égsggn e to an
posi ti on embbhinemsafeindepresent inventiod neays &ndar ild0dalss semsuel 162 thad skhses

light emtting unit _that emts |light and a |light recejving unit that )
recei ves {eghfsifian pé%@eegreqsrrgﬁiwhbe?élg&epfjteﬁgssqimthq ©s9 mppogr 120 is

the sensogt tﬁéoaédéﬁﬂég%tsﬁiofn drthe SRREORded BO&tIMAI Cthd %r@&ﬁ%eﬂs%qc?ﬁdes a

i
concave 112a formed on the base 112, and a second sensor 150
i s dPsposkahtamiftingourihthat e1dits light aed ailbghdreceivingasit thap reciivesslighimefiected

Getect | on st ARt oAadTORILI FRoSr aaind By R EoeR AT Bida fitiemsor
sense t he1S0anhicH &ldisbbebd aerd tdmshver PR fendddr 6 e pase H30@nandl second
received by the first sensgr 150a is shown

, Senso as "l a" in FIG 7). In
addi t i on, SEESHRP Which) i digoosgeeat @ kenpava d 13k dpwned upder thespased12. As
descended b thopi t be L, O, LS [ L USt i »
the secon sﬂclarll}sjo?[%'Sgb ‘?’gé’ﬁgﬁéeﬁﬁeﬁé r%QFrr%rl ﬁ@?f@h?%er%%ﬁg@@&? r%dr%r!tlon’ a
t he 18 ec ondetesticn ditands @b adjudtede teorded for thehfirst sensolr $80m oo &bk ths frame

h "1 bt .in, Fl . _The . sensor senses t he ascended .
cnorti oo 1P iR efadtom De rStRer 1Ble HaTECelvariS: Mo s eenser d50a is
prevent t&owmker 1% i e1Gbel ngh dammsad abshbl R IS, iten RS BfesWmember
from m)wngt_ oward the wafer holder 111 when the press nenber 120 is
at the de&kénakthepdsseansied positien dhaddatestion distancerisigsiested in ipeder for the
oper ation h f el m [ e I C '
tg t heI prseefcsgeontd ?%'@Sg’gﬁ i@r?ut\%i% Sr?o{\/}\}elr)?ég@tgs{g‘?’i {)ﬂg@%tvﬁg Tﬁ%df@?@rtﬁﬁc%ct%bﬁgsensor

FIGS 2 thB@ughdGrecEivedtbhy Wesetded peatom13@iss showheac Vb NAEFIGL3E). The
de-conpresses so_as to npve the chm nmenber 132 in "A" direction, the

second rof§EOr 1Y BENSRL % @sgendedh pesdion or the descended position of the 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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30 slope 132a of the cam nenber 132. Since the link body 134 is
coupled to the base 112 such that the Iink body 134 can rotate around
the hinge axis 137, the link nenber 133 rotates in "C' direction by

a force agpithe@ wenh the fitRGenst 138 | Rbvds3t thelAsdbndeldepdditici i @hlcrthd3fress
contacts with the | ower surface of the press nenber 120, and thus

the pressmesmssr 1226 peparaterbironTine wafereyV, thatbds stably fivediie the aGfer holder
which 8 ?pp\%\\%%b%%]hrhbh%_fl rst roller 135, npbves to the ascended

position in e préss nmenber 120 is separated fromthe wafer W

that is stabl yWherethe prége mameer hdodetovetlh @te shewended dsitioh from the
When the press, nenber 120 noves to the descended position fromthe 5
ascefded ndegnpositien. dhesyess pamnbebd 2Rgveves & the ageerdpsegosition, not by

posi ti on, 4ROk bVA R fhditsy ' :
Phe ver giofrifif RS BF te BYIAdY S8 o by, (velht: o AR Blember
cyl i nder 131 When@ipsubpy dntaithe diytiotenr $21 issiopped aredair dismmardee is initiated

I nside, the force . he, ca nber 132 pressi,ng _agai nst.the second

ol er 1ami BedReE o BTaT ey T e MATRRE | ogiHTRASRG Baerl the SSCE roller
di schar get3g id@iminate) 1¥hila aifintthe c%ﬂ"ldéﬂﬂmqg_rdié'&ﬂar@ém%é?ﬁﬁén 3¢ a of the
cam nenber 132 in a "B" direction. Then, the first Ttoller 135 is
pred8ed bsylinHer isilgermpresshe theen maameer 128, inaadBt Wirectior. nEh®er the first
133 rotat ' X ' "D di LAN -

or s morbhe 1380° MG BYTE AN R BsrimEnbER 1Rl and S pkfprber
Wt hat i s133ppatdsedrdundt the hingé exihoBddém al' T diseqtibass Feus othar grelsbenember

waf er hol 111. While the press penher 15 120 i scendi ng, a
di schar ge{jﬁ)mo‘ﬁe@r e@d?SPﬁag%&pPﬁtﬁ!@P “i‘é"ih[?rl‘)ih‘? W@?@’q&sﬁ'ﬁ’ﬁ ’%?'%_?F?Q,‘Eed by the
that reduggferaiotderof 1 fid ?,@sgéagwsra RNV R THRAMG 1 $1hem%€i$?b@v@gan%ember

speed, and thus application of a serious inpact on the
be pPdeventiswiescending redischargg pori2RrmedtimthescylindendBé fugtions as an orifice

of “the - F5abFediis Arront AE APPSRk ¥ roAldR R HESeEintd shBRdndg tus
i mproved dpplizatibiio? angericheiigiphcyvar i Waferol canshe basenedd wheftRé pesks ring

whi ch characters and nunbers are nmarked by elim nating warpage
caused by!#hremiactauthenyisr ¥eesses by pressing the rimof the wafer.

ot 05 (RS ERESER ekl AN ORL B G S b
| aseo begmeseht otventionbpredisiomdifad exarkimigo positiohaanobe Smprawel of mirdmizing
T S R s e T kS RS0 G OISO markec
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.



high visibility, and the quality of the markings can be uniform

t hroughout the entire area of the wafer. 30 Wiile the present

I nvention has been particularly shown and described with reference
t o exenpl what enblaghsgn:s thereof, it will be understood by those of
ordinary SkilT"Tn the art that various changes in formand details
may be made t hérei nAn@ppasatus depalinainating M@ﬂertwerp@gerqqmmmn@cope of

the present in fi

cllaimed 1o 14 RreCBRE et uioh KBoiact (MR YIEERon s dfe
a waf er swaferthatiendde maied anhsgsgoststthe wafar;of t he bottom surface

of a wafer that is to be marked and supports the wafer; press

nmenber whi ch |§P6‘?%§36'§€bb%r’f\’fﬂ'ﬁ'é'%*ﬁ895 %HFQWWDQWP@WWW IS

i nstall ed it

the. pr eas o aLEl B Re a8 R S BRe TnsRer ihdloh e Bless,

by pressimgnbes pfeasea‘thet\dv@‘euppmrdsthefvmfer siippdremeaiter tlyyppesingdheéyim of
t he vvafer su ort nber. ., and asc d .position in i ch the press
menber | oy MERR A (4 BT PRaran VAR e bt s Pher LA cr
rai ses th@sdyrﬂ%a CBURST intwhibh eh@ pERRAAEMPRS id u;ﬁWarana Jﬁﬁoapﬂ%r@bf&r and
of claim1, wherein the driving means conprising guraltyo |7 nk
menb@rs i ncl udd A§vRgEmeans whicheisesdhe piASE Merobrrdettse astedad position.
surface of the press nenber, wherein the |link nmenbers are rotatably
coupled to the 15 wafer support menber in a direction to raise the
first contact part; Thﬂdppapﬂtm af claim df, wiiereinnige sleivingaresins a@ﬂnpﬂsmbﬁ

i nk menbers in rection to raise the first contact part. 3. The
appar at us of C@Qﬁ”ﬁ&t OgﬁjnW'i‘éﬁ*r@PﬁrSt’H@Ungﬁ H@S@BUE&&D?QMP%@PPW@@FSEJOWGF
whi ch opesgtfRs Mhaigre®d BEPB& whihsn Lthé‘l‘in ere%rgrrbt%@a%lﬁcés&eaqo the
contact part at the opposite side from I rst contact par

wher&i n awaisr suppartanembesin adireeliprotst nm\theﬁesﬂamrha@tnrm @mdt he li nk
menber , aplston of .t h | i nder 0 to a.cam nenb hayi n
o ope wni cn & Dultai s dfbind itlees wisiRs et e b3 s ARpidRto e
nenber r ohatfest ¢cmtactob;_rrect|on to raise the first contact part since
the second contact part is pressed by the slope of the cam nenber
when the piston

3. The apparatus of claim 2,

20 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
25 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.

30 4, The apparatus of claim 3, 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 bedy, and a second roller as the

second contact part which is rotatably coupled to the link body.
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noves in one direction. so 4. The apparatus of claim3, wherein the
|l i nk menber conprises a link body which is rotatably coupled to the
waf er support nenber, a first roller as the first contact part which

is rotatably cyupl etthé @apphgatls ok clr)s, f@ﬂﬁbr&:o‘i‘nﬂﬁ?ﬁﬁ'tﬁ%é@phﬁg tAst |§fé¢astlcally

second contact part which is rotatably coupled to the lin

5. The ap@aﬁa@meéecwdapmtéct pant ohitie Wﬁm%@a%ﬁ@ﬁtlﬁ@ﬂ?ﬂﬁsbﬁe o the
el asti cal Lym rﬁ%ﬁ%@ the second contact part of the link nenber in a
direction to the sl'ope of the camnenber. 5 6. The apparatus of
claim1l1, wherein at | east one of the press nenber and the wafer

supp menber ,conprj ses a luraljty ,of quide poles, and the other
conpB ses a pl O al | 105 eprawRYs sl 1 winng Fad St e Ple s sy
into one gid tHWaﬁ#'éﬂ@p@ﬁ'rﬁémb\é’ﬁ%ﬁ‘ﬂpﬁséQ@ onnm%fﬁﬁ/ @é bfes! 8h8 ®5k other
straight fromthe wafer support nenb using t lDuraflty of

gui de pol e@mariees a@lyelivafigudeholgsi wblcailcar@gesaectmﬁb/ lap@réechmie ook of the
claim1, %? rl?é he press nenber conprises a franme and a press ring
that is coup d'to the frame and contacts the rimof the upper

surface of thewhefein tissprevstradmbier idveisef straightoperhtthewaier sugkort member
wherein the Eress ring i.s fornmed of a materjal that can prevent

staffc el'¢tyithe pl ral&mégatd&pqlﬁﬁﬁnedhw&rawqflséldﬁa*ﬂ@es 8. The

apparatus of claiml, further conprising a sensor that senses a
position of the press nmenber in ternms of whether the press nenber is
at the 20 ascended pbsiapparatos of bleindds edwedeid the pressomembEet 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 wafer support member,
15 wherein the press ring is formed of a material that can prevent static electricity

generated when contacting the wafer.
8. The apparatus of claim 1, further comprising a sensor that senses a

position of the press member in terms of whether the press member is at the

20 ascended position or the descended position.
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