13 JANUARY 2006 1 SEM CONDUCTOR WAFER GRI NDI NG METHOD Fi el d of the Invention
The present invention relates to a sem conductor wafer 5 grinding nethod
and, nore specifically, to a nethod of grinding a sem conducldfANHABY 298¢ ng
a grinding machi ne having a chuck table for holding a sem conductor wafer
and a grinding neans for grinding the top surface of the sem conductor

waf er held on the ChUCkE?ﬁﬁkﬁﬁDﬁﬁg%ﬁﬁﬁi%ﬁlﬁ$%é§f}% orArt As known to

peopl e having ordinary s , inasemcon devi ce
production process, a substantially disk-Iike sem conductor wafer is

divided into tSet o} . sem conduct or chips. To inprove the heat
radi ati on pr ogglraﬁlgeéfo?h%h%%%rgn%slc%ﬁduct or chip, the thickness of the

sem conductor chip Thedesiseny ynwedeias raiwtesasoppseniilcendutaoenedfer t he
downsi zi ng. of ;porkapl &L elanhoNeg.  STBLL ;6aLds,y Rer2anah GUWULELS AN the

i ke in which”a“l'arg er conduc | pS "are use
sem conduct or acdeni ¢endwein wbf gr frimedaagr indimamapbsseblaring at thsclend,

before the seniconductar fer is divided into_pellets, the .rear_side of
Che sem condutrBrSnaeraldinech aev it MBeBE wib & of Bee Bl niH e

t hi ckness. | nfbheggindichqgheatbp neuf frce? b fgthadengiddraddrack safbackeeld a
sem conduct or wajéﬁr, %he]ﬁ Ee%njaconduct or wafer as a workpiece is suction-held
on a chuck t 8Bl &*€afd"The 724t side (top surface) of the sem conduct or

waf er whase top surface is suction-held on the chuck table is ground by a

grindi ng means. 30.V¥en thg Sﬁm' conductor wafer is ground to a thickness of
100 mor | essPePEFIRRAMDI ®" the Tty t hereof Iowers and consequently,

flexure occurs all Ryexndme e rPpesPltltadiing\aireiinariyesRRY 1maki thei ért,
difficult to carr% it ang store it. in a ,cassette. In a production {rfthod

so-cal | ed " pr &Pt EPMYCOBSUE HoWAed CoRF AL 1R PEQFeSPad BRPPRant1ally
sem conduct or diekeliké segri@endiuctior MPf e devesvhavd igtd peElet erd et dept h

from the 15 semiconductor chips. To improve the heat radiation
properties of the semiconductor chip, the thickness of the
semiconductor chip is desirably made as small as possible.
To enable the downsizing of portable telephones, smart cards,
personal computers and the like in which a large number of

20 semiconductor chips are used, the semiconductor chip is
desirably formed as thin as possible. To this end, before the
semiconductor wafer is divided into pellets, the rear side
of the semiconductor wafer is ground to machine it to have
a predetermined thickness. In the grinding machine for

25 grinding the back surface of a semiconductor wafer, the
semiconductor wafer as a workpiece is suction-held on a chuck
table, and the rear side (top surface) of the semiconductor
wafer whose top surface is suction-held on the chuck table
is ground by a grinding means.

30 When the semiconductor wafer is ground to a thickness
of 100 m or less, for example, the rigidity thereof lowers
and consequently, flexure occurs all over the semiconductor
wafer, thereby making it difficult to carry it and store it
in a cassette. 1In a production method so-called "pre-dicing"

35 in which, before the rear side of the semiconductor wafer is

ground, dicing grooves having a predetermined depth from the



13 JANUARY 2006 2 surface are forned by a dicing machine and then, the rear
side of the sem conductor wafer is ground to a thickness of o]
di vi de the sem conductor wafer into chips. Though the ground?gs)g%&géggzu@%r
wafer is not divided into chips by 5 thefunction of a protective tape
affixed to the front side of the sem conductor wafer, it does not have

rigidity at I ) 1.CO ctor..wafer. thereb king,it extrenely
di fficult to@éléfrfra%ea%ﬁg d °5rmé3%|d Y393 ad A3 ng F}é?”@ﬁ‘%ith&rﬁ%r 5a88 i ¢
easy to carr\ft hbegsenncomsdund omnaadiear isadeoyund H®d thehseknesadhfc ebounaf er i s

bonded to a strate,hayi ' rigidity IS _S rate havi t he
sem conduct osbb\jva%ne?‘g %gﬁ%%gdg‘f%ar e %lqogl%cgggdbgﬁgfhgggéu%ﬁil?%bl eT{il‘%}ilﬁg t he
sem conduct orthsafgeouns genucdndoctdatwafer sernoendicidedwaitss chdgs bg
carried apd n he ored in_a cassette easil i.t hqut 15 occurr.ence of
Flexure doe (08 PAnFEgeR p) RTINS FATE SESerodl TorThpd Wl Sonuct or
waf er i s mudeft the bgmijcomdliaigpr wdfereit does gyt hdivegrirgtdite dthadbi ch t he
fini shing accuracy _af %lge %em' corﬁ)ductgﬁ vvaéer iﬁ.det e{_:m' ned by the surface
accuracy of t¥e THETRCEGLETRAAVERE  ¢r FRATAGY sTFFARE b cTFHSI Y of the
grindi ng nmeanrilf fiilemlithterqeastyt ead ototdd tstihsd calseethet aeedr tdgrdnding.

sem conduct or wafer, and the chuck table (;cguses a reductign jcn fisagi shi ng
accuracy. Summary of PASS HIVERTY &F S3T1Y ThE FPW] SEPLEPPERETRF MESE -

i nventi obOt 0 yheDBiefe candaetoe ot drs Wahaedotd rdsnbsiehliechadimd higkes it
possible to carry. .a ground sem conductor wafer snoothly w thout_a
reduction i n FiHi%EHYg & ééurséﬂgﬁt&"&ﬁ%gaﬁ&n@r EREi ﬁ@’.“ler%n%‘t“f%‘??\ ¥3hbove

obj ect, accomstnied aHdietpr 6sepllacdd bAvenki 6Ruckheapleés @mdviiled a nmet hod

of grinding a sem conductor _wafer using a i nding machi ne having a chuck
Lable for ol HHE OBREHOTONURET e GAPBRY A ARG i I PRBLABARLCLPHM S ndi ng
the top surfaces bk easeiededebarbyaftRiredel i a @asisee tehdskit pltieshout

conpri si : 35 the ste f placing.the sen condu r wafer. to he ground on
thgpchuc gteﬂﬂqgurrencé)a% fqexuregdue to Q%e rggféfky ot the su sé%ate

even after the semiconductor wafer is made thin by grinding.
However, in a grinding machine in which the finishing accuracy
of the semiconductor wafer is determined by the surface
accuracy of the chuck table and the grinding surface accuracy
20 of the grinding means, the interposition of the substrate
between the semiconductor wafer and the chuck table causes

a reduction in finishing accuracy.

Summary of the Invention

25 It is an object of the present invention to provide a
semiconductor wafer grinding method which makes it possible
to carry a ground semiconductor wafer smoothly without a
reduction in finishing accuracy caused by grinding.

To attain the above object, according to the present

30 invention, there is provided a method of grinding a
semiconductor wafer using a grinding machine having a chuck
table for holding a semiconductor wafer and a grinding means
for grinding the top surface of a semiconductor wafer held
on the chuck table, comprising:

35 the step of placing the semiconductor wafer to be ground
on the chuck table;



13 JANUARY 2006 3 the step of grinding the top surf ace of the sem conductor
waf er placed on the chuck table to a predeterm ned thickness

the grinding neans; the step of carrying out the ground sem c%%%@gﬁ{v@ gr
5 fromthe chuck table; and the step of h®lding the ground sem conduct or
wafer carried out fromthe chuck table by neans of a wafer holding tray.

The wafer holding tyr [ | di ng. t he. above 10_sem uct or er. i.s
constituted by an eifrgéslf%gpﬁgggm%§%hng ﬁ%% ||?nsl’1%fr%1 8%\%2% ® %)cf(\)ln%j %% he
surface and geateatpdsacesiuoki tige fadnek habhe negat predptesminedi shipriotissed by

the voids cr ori farce rated by elasticity and adhesion
2 46 L SRR pdghe

and a substra nount i ng and havi ng 15 conmuni cati on hol es
for introduci ng negahe veepressareying appithedgpresd seaitondecitptrovafes

el astic pad, t Vv tray hqlding step is to place the sem conductor
waf er car%‘l ed?P%&tit}rfer g&nqu%e taabbglveef cntcjgck table on the surface of the elastic

pad of the above watle dtwEmliof Halali randhenigrodnde seagabndecR6rpwesstre into
t he conmuni catjon. hol e 0 _sugtion- hal e .sem conduyct or fer to the
clastic pad.  TREF MBI Rl Rhe Rt EaRIe BY TRAR Y ReRbER e F

spi nner tabl ettay. pl aci ng the ground sem conductor wafer and a tray
cassette for stori theaefa er hol di n(;;; 25 he above tray

bove f ray.,. nd
hol di ng step includ St es’ﬁéos]t B it AYa s k‘ﬁﬁﬁl&flgt ﬁgewﬁ%’@’ehol ding tray
stored i 10 hesahbwenduator cassat tie aatsplidaited by an ébasspempad wiaddle
before the g;@und. sem cqnduct or er isd._?ll %?\%il onft he sgidnner taple, the
sub-step of nBomt THI YD IR e rioF8i8udto FUF-8fiSt ABY3ESBFL8TFE pad of
t he waf er hol ghekind &prigleavrén aeddid veppiaesuré aly produdetingy shle-ed s of
i ntroduci ng ne ativ;el?ressure into the communication.holes.formedq in the
substrate of ThESHRT Y TRIRTYS rRF o FRES 2h R §pPfRter 1t¥bPBYt o
suction-hol d adiees bemiarrndustiost vaf € mounttihe €hasélgspid .paib ahdehabdve

grinding 1@&Chicg§m&r?fgar1‘éls§ns haolceasSS c;[xt e:|.nftorroducing negative pressure or
applied pressure force into the elastic pad; and the above
tray holding step is to place the semiconductor wafer carried
out from the above chuck table on the surface of the elastic
pad of the above wafer holding tray and introduce negative
20 pressure into the communication holes to suction-hold the
semiconductor wafer onto the elastic pad.
The above grinding machine has a cleaning means having
a spinner table for placing the ground semiconductor wafer
and a tray cassette for storing the above wafer holding tray;
25 and the above tray holding step includes the sub-step of
carrying out the wafer holding tray stored in the above tray
cassette and placing it on the spinner table before the ground
semiconductor wafer is placed on the spinner table, the
sub-step of mounting the ground semiconductor wafer on the
30 elastic pad of the wafer holding tray placed on the spinner
table, and the sub-step of introducing negative pressure into
the communication holes formed in the substrate of the wafer
holding tray mounted on the spinner table to suction-hold the
semiconductor wafer on the elastic pad.
35 The above grinding machine comprises a cassette for

storing a ground semiconductor wafer after cleaning; and the



storing a ground sem conductor wafer after cleaning; and the 13 JANUARY 2006
4 above sem conductor wafer grinding method of the present inpyeRiiyQRy 20
further conprises the step of storing the sem conductor wafer I ntegrat eng
held on the wafer holding tray in the ahpove cassette fromthe cl eaning
means after the 5 sem conductor wafer is cleaned with the above cl eaning
nmeans. Bri ef scripti.on fc%he Dr%wi ngs. Fi pe#s ective view of a

[

. . 1is a
gri ndi ng nmacHtIe S §F™EER Lot +the géﬂ?%’&ﬁd’ﬂ%}j&?dv@ er"YBYRRHY et hod
of the 10 priesemitiony&niritheyr Ebgpr2ses ahpessppcodf vetor vy ofhd he essenti al

section of a _spinner table constitutin cleanin chine nounted to a
surface gri ndi lcr?é%l‘ﬁcﬁé’rswg ol ﬁnfi?gl.:ag,eg?f}' gr.lggéi(g“g&beerws &t ilf\?é'%\}ingw of a
waf er hol di ngcdayayn ibe plepsr edsketteaf +ym ncheo utl elalnd ngeme ana dufctiear thaf er
grinding .nmethod of fhe present .invention; .Fig,, 4 i.s _an expl oded perspective
Vi ew of t flo. COMGERPSATE R ERRET & of LT RASOAREr hBF AR o FLOEBHOAMPRoR o, 3
Fig. 5 1is an enlarged sectional view of an elastic pad 20 constituting the
waf er hol di ng. tr shown in Fi g % aBd Fi g 6 is a perspective view of the
waf er hol di n%rﬁ DESEIRELPPFPS. T8epPRR¥ERER t he spinner table. Detail ed
Description of therrgf eriec Dehetearitve 2heWref er getinaihgdhasitse dbort he
sem conduct or_waf er %ri ndhng net hod. of. the present inventiaon (¥:/| I# %e
described i Fafe¥dnd REFerAGT PR GPIHGT e M £51pAeng B hghe

drawi ngs10Fi brebdnt d ny@hgfdest;i ve view of a grinding machine for 30
carrying out the sem cor}duct or wafer gri ndi,n% thod of the, present

i nventi on. The gri Adi%rg “n&EhP RETTPEH VS VIS RfcHRENDIR P! S8 ses a

substanti al | yoff ectspigilear thdlal tehepipadingusi dlearind\ wdctie MARAEd pl ate
4 is provided upright_at a right 35 ugger end of 'the housing 2 in Fig. 1.
Two pairs of ‘QuAENTHAIE B ERG BagReRLeRBPHY 1R Bl¥ertical direction are

provi ded Fig. 3 is a perspective view of a wafer holding tray
15 prepared for carrying out the semiconductor wafer grinding
method of the present invention;
Fig. 4 is an exploded perspective view of the constituent
members of the wafer holding tray shown in Fig. 3;
Fig. 5 is an enlarged sectional view of an elastic pad
20 constituting the wafer holding tray shown in Fig. 3; and
Fig. 6 is a perspective view of the wafer holding tray

shown in Fig. 3 placed on the spinner table.

Detailed Description of the Preferred Embodiments
25 Preferred embodiments of the semiconductor wafer
grinding method of the present invention will be described
in detail hereinafter with reference to the accompanying
drawings.
Fig. 1 is a perspective view of a grinding machine for
30 carrying out the semiconductor wafer grinding method of the
present invention.
The grinding machine in the illustrated embodiment
comprises a substantially rectangular parallelepiped housing
2. A static support plate 4 is provided upright at a right
35 upper end of the housing 2 in Fig. 1. Two pairs of guide rails

"6,6 and 8,8 extending in a vertical direction are provided



13 JANUARY 2006 5 on the inner side wall of the static support plate 4. A
rough-grinding unit 10 as a rough-grinding neans i s nounted 9 BISEA%‘HOOQ]C
guide rails 6,6 in such a manner that it can nove in a vertica]] I'rection,
and a finish-grinding unit 12 5 as a finish-grinding neans is nounted to the
other pair of guide rails 8,8 in such a manner that it can nove in a

vertical directi.on.. I h- gr ik ndicn nj C | Ses uni t hqusi ng
101, a grindi ngﬂr%eleqm%ofqﬁ%t z‘ﬂgalgl §fat‘g'?§c%¥é%%?% ?ﬁgﬁ{)%ﬁe?fae%% %)T %10 t he
uni t housi ng 1ugh-grigidmy dniitelrs a@dughegmtieding néansppemamtedf the

unit housing rsturpi ng.: r4 odi - 021 I .
i ndi cat ed by %tgjoélré; v?/,ltra%g QQ%T%\Q/:% eié]gddgg lf\ggﬁ%u%tﬁ%}éﬂ?ﬁe%%?ﬁ 1'Jh%Esnl ng
101. To- be- guialeal imaial yertHEal0bizeat proviaged aofinhehrprahdenpayei 12 and

novably fiitte Q. .t he qui raj , 6. PLOVI V, af i
suppor t SI ategeis ?Séoﬂﬁ]% Q%Eg%ﬁggghgép?n Fn%gﬁ%?§91€giép§u%%gerf§lﬁln chsuch a
manner that iguigdnrapve §,8 anveuch eahamherthiatcnit Eae moveghn griediiogluni t 10
of the iIIustéa’_];ee fogg()di ment conprises a feeding unit 11 for noving the
above novabl e base 104 along the guide rails 6,6 to adjust the cutting

depth of the grindihegrohgetgitddindenfieddi ogmpnised h wnitphbsesng Irtdl,e
screw rod 111 whi.ch,.i.s rotata r,ovi i a vertica direction,i
parallel to t?‘legrgllﬂd&en g?‘f':'g&&?éyaﬁ%tasﬁ%b%r taenca-'act oe'dtt (e %BSvéog?ﬁt?ﬂgd sol%pport
pl ate 4, 18 putise umittohodd?nd dr0 125adrovary diriemahét st wmoadtedltardhea
femal e screw bl ock (not own).munted o he .movabl e.base 104 and screwed
W el o g eilos 38" THREU ST 00 B BUERLRE  Fod A L Ve
direction or whexel $@2dinectiaechyohhendidsteednblyoan 1d42row 0 amdve midwvable
rough-gri ndi unit. 10 in _a_vertical. direct.ion. ..30 The above

éfl 194 ‘asir?%k&

fini sh-grindifeumt: FPUREE EhE S A oS R i T-PpipR ralls
rough- gri ndi np03NI A5 dPe pHvatides) on itheawsiblsebage Ui4 ahdudivadlyflitteed
90170 19 uheel, 132 GRLARRL oo pcheq 18 d N |uergnd Sltlie s iofiout
35 121, for tplradenq: tdee tWraitndibeg rohgalgt2Adingauditetdi b9 supported in
such a manner that it can move in a vertical direction. The
rough-grinding unit 10 of the illustrated embodiment
comprises a feeding unit 11 for moving the above movable base
20 104 along the guide rails 6,6 to adjust the cutting depth of
the grinding wheel 102. The feeding unit 11 comprises a male
screw rod 111 which is rotatably provided in a vertical
direction in parallel to the guide rails 6,6 and supported
to the above static support plate 4, a pulse motor 112 for
25 driving the male screw rod 111 and a female screw block (not
shown) mounted on the movable base 104 and screwed with the
male screw rod 111. The male screw rod 111 is driven in a
forward direction or reverse direction by the pulse motor 112
to move the rough-grinding unit 10 in a vertical direction.
30 The above finish-grinding unit 12 has the same
constitution as that of the rough-grinding unit 10. That is,
it comprises a unit housing 121, a grinding wheel 122 rotatably
attached to the lower end of the unit housing 121, a rotary
- drive unit 123, mounted to the upper end of the unit housing
35 121, for turning the grinding wheel 122 in a direction

indicated by an arrow, and a movable base 124 mounting the



i ndi cated by an arrow, and a novabl e base 124 nounting the 13 JANUARY 2006 6
unit housing 121. To-be-guided rails 125 and 125 are prOV|ded

novabl e base 124, and novably fitted to the guide rails b%gsvﬁégY&WO?he
above static support plate 4 so that the 6finish-grinding un|t 12 is
supported in such a manner that 5 it can nove in a vertical direction. The

finish-grindi u the_i]l]us rise eedi ng
unit 13 for %g% ﬁgtufc’ﬁ%% olv'e ﬁgv%{%l g&{é%%%f;ﬁ ?%%%fﬂhfe:ggrglr rallléedES Bto
adj ust the cuonithg depihlebaseel 2 i reidngowheky fizZed que:HeegdlLdg nailts 13 has

substant i al | Vg &, SO GORR LLULLON, I .38 s Lhe, Above [eadl nocpeans, 1, That

is, the feeding conprises a m e scre WhIC at ably
provi ded in finvesh+gmindiingectnisn li2n ipasapperted fhesygeh de mander &t and

oo et Re bt SaBRe T YErRURRPId: RALEAE, BoR it ptRk Shatig i
nmount ed on t h&2 raf.vahleeibhs:etﬁ&uechrembrmltLMntmbbmprheesrm dgeediey uodt I131. The
mal e screw rod 131 is driven rd dir ct|

The pul o mot ¥ T i Bekd Frvfel radting ancroushpron Gartied
direction. 208 Tmetcgradlyhsrtg theec e ioky tkeethl bﬁsthat ediedbogl i whesd 1 IAPpri ses
3t £ e s WP i epeset SUL AT ALY S B ol e i g ace
This turno0t abaae tltfe ladpofver freddihg keeansdilsk hmhhﬁgla, rleattievdliyigl ange I8 anet er
N0 25 2001 ORLLBL ot W e 4 N LR 0 LASLERLES B el Al a0 Y
chuck tabl es 26 ar\ﬂelatric&tmeﬂmnﬁom Her patralaemhasetaegd;m@é A200s rptaat abl y
on Lhe, o Zomtels lage. on o Lo b LAlLe 15 plNsehurk dapl o 20 conststs
a suction- hoI o thgr A32cko2Aniiink tise maleestodw &ofdor PUsnded &ﬁmtaleb@ad‘eiv fitted
1t e B el o, T OLE L B B E 2 A L MBI B il
table 20 IS Qmﬂﬂseﬂﬂﬂmhme screw rod 131. The male screw rod 131 is driven
in a forward direction or reverse direction by the pulse motor
132 to move the finish-grinding unit 12 in a vertical
direction.
20 The grinding machine of the illustrated embodiment
comprises a turn table 15 which is disposed substantially flush
with the top surface of the housing 2 on the front side of
the above static support plate 4. This turn table 15 is formed
like a disk having a relatively large diameter and
25 appropriately turned in a direction indicated by an arrow 15a
by a rotary drive unit that is not shown. 1In the illustrated
embodiment, three chuck tables 20 are arranged each other at
a phase angle of 120° rotatably on the horizontal plane on
the turn table 15. This chuck table 20 consists of a disk-like
30 base 21 having a circular depression whose top is open and
a suction-holding chuck 22 which is formed of a porous ceramic
board fitted in the depression formed in the base 21 and is
turned in a direction indicated by an arrow by a rotary drive
unit that is not shown. The chuck table 20 is connected to
35 a suction means that is not shown. The three chuck tables 5

arranged on the turn table 15 constituted as described above



35 a suction neans that is not shown. The three chuck tables 5 arranged on
the turn table 15 constituted as descri bed above 13 JANUARY 2 ?@ RS ged
. nStit . . ANU %9
to a workpiece carrying-in/carrying-out area A, a rough-grinding area B, a
f inish-grinding area C and a workpiece tarrying-in/carrying-out A
sequentially by properly turning the turn table 15. 5 A cassette 31 for

storing a senicongued or f : j.ece -hef ar indi ng d, a
wor kpi ece pl g}é?%g un‘%c? t:?‘é"é ‘géﬁg’? %%e\t;%é\}g)elﬁffhl%{cgggﬁ%g g%[&aﬁ]ééfgh%' 2
wor kpi ece car Fonaiy-ghied¥ny prAgaduta 4iBasA-ar endiranged Gandreretiriane the

wor Kpi ece_car gyt pgs h gL Ly 4t f;r%U-%@J 835 &yl dnd N1 rfﬂgjcéyﬁgéﬁ%gdtﬂd&h’}f& ng

machi ne. The semconduct or W whose under s en adhered to
a tape T is stbeedturpntalnke cdssette 31. A cl eani ng neans 33 having a spi nner

table 33@ for cl eagi %‘%seéém\%{eﬂ %%r}dléctbgﬁnga%ggeﬁ;&gﬁdgé{:ggi\ngéf aéke{ anged

on the other side o piece carryin I'nfcarrying-out area in the
gri ndi ng nachveekpieceheadriea grEingling, wend epiankpieasdl pldstngfunite 332 eani ng

means 33 consj : LSkl :QF% 1 -havi.ng Ci epr essi on
whose top isbg%zﬁdgéldg%%%&iﬂoﬂgho féntgt%cﬁgc\éh&jéﬁ]?o%&ggbg%cg por ous
cerami ¢ boar dcérryeng+inf¢ar rieiressitoarear Aearé rantandsss on3dhe29idmdf s

connected to i i aﬁgs? t,d A gasse 34 for
storing a semeg%ﬁ“éégl'?%%é/\%&er zlsgt-gqlg/rdngrﬁ% _r%%\g?ggeeac?‘ezﬁeghgy t he
cl eani ng IfeanslB@stnated tgmindiassatachinds f Bhesseniogndugaderwaddivhg tray

40 Lo be descrh@od LAEF sladiohnaddie giauad semhoonductorovalsreqY ar e
al so arranged on the other si de of -t he Wwor pleCé carryrng-in/carryi ng-out
area A in theigrihedcagsemrodhidie. HhéegnindimzpnmaBiheiiny & s innerusibla ed
enbodi ment fu e o) i rKpi. Lryl 6 rying a
sem conduct or 5§gf fe?gVérgésélgﬁg%ﬁh\;%g@l%%?lgﬁggfoiyﬁnQgﬁggggggggt g£§§d§§§ t#e

wor kpi ece pl agrngnuedtoB2ti8d etrttbrcayids g aheemiocchpdeceocawmafyengW cl eaned by

Lne, ol eoning RSB TEnd Sl PR IeA S0 B BRI IR, T ol s

waf er hol di ngfFigay ,/40hetspriedeirntathee 8363t the3dbldaning means 33 consists
of a disk-like base 331 having a circular depression whose
top is open and a suction-holding chuck 332 formed of a porous
ceramic board fitted in the depression formed in the base 331
20 and is connected to an air suction means that is not shown.
A cassette 34 for storing a semiconductor wafer W as a ground
workpiece cleaned by the cleaning means 33 and a tray cassette
35 for storing a wafer holding tray 40 to be described later
for holding the ground semiconductor wafer W are also arranged
25 on the other side of the workpiece carrying-in/carrying-out
area A in the grinding machine. The grinding machine in the
illustrated embodiment further comprises a workpiece carrying
means 36 for carrying a semiconductor wafer W as a workpiece
stored in the cassette 31 to the workpiece placing unit 32
30 and carrying a semiconductor wafer W cleaned by the cleaning
means 33 to the cassette 34 after grinding. This workpiece
carrying means 36 also has the function of carrying the later
described wafer holding tray 40 stored in the cassette 35 to
the top of the spinner table 330 of the above cleaning means

35 33. The grinding machine in the illustrated embodiment

further comprises a workpiece take-in means 37 for carrying



the top of the spinner table 330 of the above cl eaning neans 35 33. The
grinding machine in the illustrated enbodi nrent further conpr SN

wor kpi ece take-in means 37 for carrying 13 JANUARY 2006 8 a siez'rsnfcon ll}gtm%
waf er Wplaced on the workpiece placing ugpit 32 to the top surface of the
chuck table 20 positioned in the wor kpi ece carrying-in/carrying-out area A

d Kk d_sepi Gt
wafer 5 W pl asci b TRAt o Rar b 0 Bas Pt B AL T aa S a o
carryi ng-i n/ ca? ryo ridpeotiop e sk et ofthbecdfemﬁ hgbiread mltmm@mnezhmm di ng
tray 40 for h‘g ghggeége g@%?ﬁgc\%ﬁ or, \gaf eha vv| I I ge d%é?k%?@%ew th

reference to Frgs ol ngtray corrprls
circul ar substake¢eouddmeams 38 ﬁqrwaaryah@mecgpraldndzem@mddcaprtwﬁefamp

surface of the subgy 44 Sl s bl aroepé;iic;oqggemgea%%gﬁea@t eri al

such as al'um n or s héti c resin and has ness o nmm so
that it does n@rrjoemgi-mmazyryiﬁtm-cmﬁz tamesa fPortmedthsaubﬂteaatLag4mehas

plurality of cormun,hggt Qf'e;h%ﬁdl ngl],(hrfa dftok}erh téLI&r %ﬁg | maﬁ%gghugh 'Ehe

substrate 41 is forned Cifc ustrat e

desirably coséniceddiotoheaseapel bl heh@emﬁmcbm.thTheﬂatmm ebaBigs: pad 42
i's made fromg gatgrlal having 20 elasticity such as a synthetic resin
exenplified by Yyl benzenesul fonic acid and confornmed to the shape of the
substratad®1. The thus whdemd kelias) tcapdd d@nﬂsm'&émamﬁemaﬂlae: svosthsat 1
forned at |ea

t he .surf.ace s sh in.t ed view of Fig.
Thr ough hol eet AN e s eT8PsRe B0 o g G 2E8C ol Sikfacst
t hrough t he ebfisthe pals#éPatas e41formnedshb'smaﬂeadﬁantenma&el fisom2d Isaxrd hat
air can be circ | at e %{1 u% J:]he thro h _hql.es .422. The tg&it?lkness of the
elastic pad 135 FE et BY ) I%HHE‘?O? Ao T AESFFofEFL P88 Bf  the
wor kpi ece but thickseps effe mbbly abmmtswtﬁamnt HoesechasthenB@apddy42 Tise
The eI astic.

i ed d.
o TR Sehia dR et e t P he R e B S R Pt e ove

substrate 41 ®ilh@amed therethrough. Although the substrate 41 is formed
circular in the illustrated embodiment, it is desirably
conformed to the shape of the workpiece.
The above elastic pad 42 is made from a material having
20 elasticity such as a synthetic resin exemplified by
alkylbenzenesulfonic acid and conformed to the shape of the
substrate 41. The thus formed elastic pad 42 has innumerable
voids 421 formed at least in the surface 420 as shown in the
enlarged view of Fig. 5. Through holes 422 as wide as several
25 tens of micrometers extending through the elastic pad 42 are
formed between adjacent voids 421 so that air can be circulated
through the through holes 422. The thickness of the elastic
pad 42 is determined in consideration of the properties of
the workpiece but it is preferably about 0.5 mm. The elastic
30 pad 42 is supplied by Dars Bond Co., Ltd., for example.
The elastic pad 42 constituted as described above is
bonded to the top surface of the above substrate 41 with an
appropriate adhesive to constitute the wafer holding tray 40
consisting of the substrate 41 and the elastic pad 42
35 integrated with each other. When the semiconductor wafer W

is placed on the top surface of the elastic pad 42 and negative



appropriate adhesive to constitute the wafer holding tray 40 consisting of
the substrate 41 and the elastic pad 42 35 integrated with ea@J ﬁﬁf{YzY)\ﬁ@n
t he sem conductor wafer W is placed on the top surface of the elastic pad
42 and negative 13 JANUARY 2006 9 pressur® is introduced through the

comuni cation holes 411 fornmed in the substrate 41, the negative pressure

I's applied Eé&éti%r%e@sc‘m@f%h%e %gfgﬁsﬁﬁxgg&z‘ﬁl% ec?orﬁﬂlrﬁi*leaéi% $nkaceof the

el astic pad ough the throug ormed In 5 the elastic pad 42
to adsorb thef@emddndte srukftiatantio e negiaddviecppadsupe i appiléegoi nt

the el astic pad A IsemiCYRRIRISR0wARErt Rend@hOsq 4 {1 MRS IdhriFagSHET ace

420 are crushed. As a result, even when the introduction’of negative

pressure thr diifh elestdommani dat tbronehetha 1thrergiechokes 22 Fogmest Aot e 41
is rel eased, El?&%tl'a\é‘r%]igrﬁgéé thzetbsacﬁ’éé)fﬂ’%%@ %é‘mié&?dﬁé%’&é}s wadb Dy ¢Lsharing

force generated by the elasticity of the elastic pad 42 and the adhesi on of
the el astic paprst2ic @adl Mdi-nt At nthihepaitor pgiieorelasttie @ad 4&€ d$8ni conduct or

waf er Was s&ﬁ' . The.gqri pdin i I ah i ng
tray in the 1 %%%%Q{ef?%gmj)% I %gﬁtgga?ghc%%@%ﬂuﬁdag édje}?ca\roﬁgéoag(%\g/e and
t he procedur ecwfshad.ndRag wesk litheeesn when the batdesticitieon ohaegiatateer. The

sem condust or Nl &1 Nias hotoTkal 86AnDATOLELGH M 00 4 70 MRS skt

cassette 31 i's carrie ‘ aced on the workpiece acing uni
vertical 18nd savdtzatiaalsd Indeemedeasefl, nhgatbvkppressere rid myoduses 36. The

sem conduct or I f indi.ng r l.agipng unit
32 is cent er%%@fg?lﬂé{f?gd?%ﬁ:%gg%ﬁtf?%%r g eatécéglnt r&g% eet%%gj%él%glt 5 pins
321. The centaf édesedpstndupadrsvainer tienadies i lgfi ¢be ephatiqpamil 32 is

pl aced on t hearpcbHgﬁnkggbgatﬁgeaBQE.E%b?Egg stdtel B8 MY Eghfggg?u?ﬁ%r waf

carrying-in/carrylng-ou turni ng novenen wor l%pr)i ece
t ake-i n neans¥ 35 (saafteron floadeng step before grinding). Wen the

e ondyelo et o QMRBLSLERALTAL IR BBl pERL S0 hn gl ke 20, 11
illustrated embodiment are constituted as described above and
the procedure of grinding work therewith will be described
hereinafter.

The semiconductor wafer W as a workpiece before grinding
20 stored in the cassette 31 is carried and placed on the workpiece
placing unit 32 by the vertical and horizontal movements of
the workpiece carrying means 36. The semiconductor wafer W
before grinding placed on the workpiece placing unit 32 is
centered by the radial movement toward the center of the six
25 pins 321. The centered semiconductor wafer Won the workpiece
placing unit 32 is placed on the chuck table 20 positioned

in the workpiece carrying-in/carrying-out area A by the
turning movement of the workpiece take-in means 37 (wafer
placing step before grinding). When the semiconductor wafer
30 W before grinding is placed on the chuck table 20, it can be
suction-held on the suction-holding chuck 22 by activating
a suction means that is not shown. By turning the turn table
15 in the direction indicated by the arrow 15a by a rotary
drive unit that is not shown, the chuck table 20 on which the
35 semiconductor wafer W before grinding is placed is positioned

to the rough-grinding area B.



a suction neans that is not shown. By turning the turn table 15 in the

direction indicated by the arrow 15a by a rotary drive unit j
shown, the chuck table 20 on which the 35 sem conduct or mferii}\?ﬁ#gpngto%

grinding is placed is positioned to theloough-grinding area B. 13 JANUARY
2006 10 When the chuck table 20 on which the sem conductor wafer Whbefore

grinding has been jhasechl SRQ% LioNedol 8 LRecr ONIDATLONNNG. A SRR, 11 TS

turned in the direction indicated the arrow e rotary Ve unit
that is not $hdwforgngrindiagghiasdbagnwhiared s oposheiomedmyrilmli ng unit

10 is turned .4t he . diir: ' ndj - ; r

predet er m necfdzgr%lu %?lgfl?ﬁfaéfé;ae i'%gaﬁﬁgl%e% gﬁr‘%ﬁ%ﬁ\[y;?gg?%ég%“ﬁga%d

sem conduct orbywdher avw befly echy inedeny dniveéeichudihatabkenosiovwf ,epnd
rough-gri ndi S : 1_GO r W f i,ndi i | aced
on the nent aoRt Eag B 3RS R0Y Heobnld antar drglodl G BE 1AL OG0
carrying-in/ dar rjhiengligegic tdioma iAddaricrd bhi the asrdescandebowdioad.a Ther eaf t er,
the turn tabl i .ur ne in .directi indj .the arrow
15a to posi tipgﬁ%%ttﬁgmé%ﬁgkg?ggﬁgj%%hgnfg ?%ﬁgtlﬁrglff g&gﬁ%#%‘%ﬁ%‘%@nduct or
15 waf er W hadhebeenipbadedtorovafer W beshrgrgnihdinarmeatle ¢huck hiablpoi nt,
the next chu t ahl ntj : 1.conduc . e fore..gri ndi ng
in the wor kp?g)ce(%%af‘r%rlzy%?g% i ﬁ/rcrlglrdﬁggng-%%?'a%aée%&lics&lg%usﬁo:%%g‘ i nWt he
rough- grilAdi rige f carecgr Bndimlg a scpileded abltthe2fent todruckhiealmbx £ 0i o gidsioniedned i n

20, Lhe ot kPl So8 gAML IS LS XL QUL LG8, o0 Ahcadbe] el W
rough-grindi g aeeariBedsaboughl rhgrewfdelry the twtgitagrliendbngs uirned0, and
(he, uahly 4 9upd SeTheSIIIGlar VLol Ml ot @ Lhe gl dalils 5 20
fini sh-grinditig ehuckl2ablef 20, fomivah:-ojr ithdi ngughegyoundi sexeiddreluctor
above- dedr i BT Polaheg: PREPnG 8 eR aFe I iia G ordra 18t 8Bo% he Pl shi ng
accuracy i s ndtig pdimed.tiROnSubsdouedntalyle Ridemdumtin@the démiconduated at
120. in the wafer W before grinding in the workpiece carrying-

in/carrying-out area A is positioned in the rough-grinding

area B and a chuck table 20 after the next is positioned in

20 the workpiece carrying-in/carrying-out area A.
The semiconductor wafer W before rough-grinding placed

on the chuck table 20 positioned in the rough-grinding area

B is roughly ground by the rough-grinding unit 10, and the

roughly ground semiconductor wafer W placed on the chuck table

25 20 positioned in the finish-grinding area C is finish ground
by the finish-grinding unit 12 (wafer finish-grinding step).
Since the semiconductor wafer W is directly placed on the chuck
table 20 in the above-described rough-grinding step and
finish-grinding step, the finishing accuracy is not reduced.

30 Subsequently, the turn table 15 is turned at 120, in the
direction indicated by the arrow 15a to position the chuck
table 20 mounting the finish ground semiconductor wafer W in
the workpiece carrying-in/carrying-out area A. The chuck
table 20 on which the roughly ground semiconductor W has been

35 placed in the rough-grinding area B is moved to the

finish-grinding area B and the chuck table 20 on which the



direction indicated by the arrow 15a to position the chuck table 20
mounting the finish ground sem conductor wafer Win the workpj £6€uaRy
carrying-in/carrying-out area A. The chuck table 20 on whi chﬂt e Irj‘%ughog)/6
ground sem conductor Whas been 35 placed in the rough-grinding area B is
noved to the finish-grinding area B and the chuck table 20 on which the 13

IANUARY 2006 14, pesi sonduetore wehere A betor g gutndl no, has Beenapl aged in the
wor kpi ece cartying-i n carrying-out” area A -8%h0ve o FHeP rou8h-gr| ndi ng
area B, respeetrielgce Tdwermchirok iraldag rAngebutnadetoat he movépi ecetle

carrying-in/c | ng-out. are ja.t r h-grinding area B and the
finish-gri ndi%‘é&%ﬂ#ecgm(fyéle aagreé;‘ét erse%‘ telcgﬁ-g (:)L ding of the finish ground
sem conduct or waf erTW athudk statlage 0 rRefuonedt he gheuwdrkpimecenduct or waf er

W whose suyction-holdin is released fromijihe chuck_table 20 return to the
wor kpi ece%lo %%ﬁ%rg Tllgl}l&éc%l?gr%ljinr?g_-oélgct a5 %azg,&’lias tglgr FPLe‘SLt‘%r%ﬂ%”E‘: eaar%%ng
means 33, t heBwafdethad idiirsh-tgradynd4@gsaeed relddaees adhecsttet i@b-Hicldary i ed

and placed on_the spinner, table 330 aof the _cleani.n ans,_33 by, the
vertical noved n%h%n Ih%sfr?z%?‘%{}dg SRVERERECEP W@%&%g?&%%%%ﬁ%@ means
36 (hol di ng tBefoid thetgroundsep)contthetot e faaf @ whvaledsugt { s@yhaliiirgy t hus
nmounted on the spinner, tabl e .330 %?e rkpi.ece, take-qut ans .38 is
activated to }%I{eél&?tset%%ra?loﬂh%cgg ' Cg%ﬁgrr%?gye%%};g% workpiece
suct i on- hal di egrigine fasete fyionidie dreekat abl eaZzbieat uonefe d¢ledrdiamg
wor kpi ece carrying-in/carrying-oyt .area A fromthe 20 .chuck table (waf er
carryi ng- out Igél%rﬂﬁg éa:ﬂtl %é’éanﬁgeir g’r? 9 EFa¥t ﬁgarSfi thetharets ng
tray 40 pl acess uponcdiwei spiamerpldcd en33be( voianep! dabllg SBepoaf ties
processi ng) . activati n% g?gqs tion means not sh wn%] cgnnect ed 1o the
spi nner t abl ecg%ﬁ,ll?%@%%? r ydiqcﬁbe &y 156 LaMEVERE Gr 80Ad 95 €8 2bnduct or
waf er Ware sustrémenthedfl tire twerigpicveercadralliag 3@@nas 3sheoldingi grap
(ground fer suction-hol di st&&). haﬁ,‘ LS, _hegativ ressure gener at ed
by the furcti B7CoTq FSBduct FBRR ALEERt Hon O RGRA) 1 &Y 20T &0 T HE Tihder
surface of tdwe téspianerdtabbasi3a utthegwdbhkepvetertdiod-butg rcaay 39 idir ough
activated to take out the ground semiconductor wafer W whose
suction-holding is released from the chuck table 20 returned
to the workpiece carrying-in/carrying-out area A from the
20 chuck table 20 (wafer carrying-out step) and place it on the
elastic pad of the wafer holding tray 40 placed upon the spinner
table 330 (wafer placing step after processing). By
activating the suction means (not shown) connected to the
spinner table 330, the wafer holding tray 40 and the ground
25 semiconductor wafer W are suction-held on the spinner table
330 as shown in Fig. 6 (ground wafer suction-holding step).
That is, negative pressure generated by the function of the
suction means (not shown) is applied to the under surface of
the substrate 41 constituting the wafer holding tray 40 through
30 the suction-holding chuck 332 formed of the porous ceramic
board of the spinner table 330 to suction-hold the wafer
holding tray 40 on the spinner table 330. When the above
negative pressure is introduced through the communication
holes 411 formed in the substrate 41, it is applied to the
35 ground semiconductor wafer W placed on the top surface of the
elastic pad 42 through the through holes 422 formed in the



30 the suction-holding chuck 332 forned of the porous ceramic board of the
spi nner table 330 to suction-hold the wafer holding tray 40 i r
tabl e 330. When the above negative pressure is introduced thﬂ;ﬁgﬁ&t"ﬁgﬁgg
comuni cation holes 411 formed in the substrate 41, it is applied to the 35
ground sem conductor wafer Wplaced on the top surface of the elastic pad
42 through the,through holes .422 formed in.the .13 JANUARY 2Q06_12 el astic
bad 42 and  HGLOF BURE ACoR BRI STOTRT SPrPEAREEBr Bt or 8 e P RET ¢ pac
42. \Wen the waftdre kdbditng padiy240 veneh tthe waf enricblsEmoonawctendetfler W are
t hus suction- n e i nn | e \ e cl eani.n s 33,4
activated to gfég%QSS%ﬂ%C%I?%ﬁ@n?eéé'}nalafgeé:n&ﬁ%t or tt\t}l\’/}al ersu%}zﬁﬁrgagﬁgamﬁ th%I eani ng
step). Aftersphenabdadlee3dsd| de gieamithgabansc 2asi agt Steped ite ckaarn ed

out, the eraijon of it suction nean 0 ho e t e
spi nner t%ﬁl egééglriogméit %%?)Jécgoé%uc&e re‘ggge{' ﬁezgé% r\f@%ﬁ?%{b&eﬁatgﬁo Etg')“héeph\Naf er
hol ding tray 40 pl asEdennthdealddyespianvaribedblgeoddd. wiien theavnpeyadtem of

t he suction neans .nof shown) is stopped, the introduction of negative

o esoure s Takardy atBodte hRe SATRER o thE £ iR FAATT sPiss T e
substrate 41 cénhbsetaafes thel dphgnér ayablie B0 fbestvapdmed el dedgaserteye 40
keeps adsorbin he ground sem cqnduct.oor fer. Was_15 descri bed abave. That
P ahon_ the Srchier ARHEhE I e ARy WPrdiog. tiak Al aioheiret o ¢
pad 42 ino hespboner grabingl 330af ewhenctherogwtaih sifefhet baceliastmeapad 42

[ d d.th ids 421 f din th f 42Q . hed with
he' rovult ¢ nGROTITMUEN LB TREHESE b br oG SO A YR 6 B LRI Suct | on

force of negaiswuelpassiitarpugiutedcbonmihécydids holizk by lresimsd dg tlosce
generaced b SUsoeLasLIGY o ther shestus aag 45,000 Lo aicgh oo, of e
on the wafer tiohdi 0Q kderys 4dsvirddagsuhei groukd dwtidicrgluickdrevedsedwiaom t he
SP!frer Sl o390t esat el Ly he carseties oad SOl e L0, cazset (o
carrying neamsisStsydtmmchetaf @n sher ebgssi€ppad Sincea tthe gbewddground
wafer suction-holding step, the elastic pad 42 is compressed
and the voids 421 formed in the surface 420 are crushed with
the result that the semiconductor wafer W is kept adsorbed
20 by the suction force of negative pressure produced in the voids
421 by restoring force generated by the elasticity of the
elastic pad 42 and the adhesion of the elastic pad 42.
Thereafter, the ground semiconductor wafer W
suction-held on the wafer holding tray 40 whose suction-
25 holding is released from the spinner table 330 is carried to
the cassette 34 and stored in the cassette 34 by the vertical
movement and horizontal movement of the workpiece carrying
means 36 (ground wafer storing step). Since the ground
semiconductor wafer W is suction-held on the wafer holding
30 tray 40 while it is carried by the workpiece carrying means
36, it is supported by the rigidity of the wafer holding tray
40 and does not bent even after it is made thin by grinding
and divided into chips by so-called "pre-dicing". Therefore,
it can be carried smoothly and can be easily stored in the
35 cassette 34. Even when the ground semiconductor wafer W

stored in the cassette 34 is tobe carried to another production



sem conductor wafer Wis suction-held on the wafer holding 30 tray 40 while
it is carried by the workpiece carrying means 36, it is supppyjduRKy06s
rigidity of the wafer holding tray 40 and does not bent even after it is
made thin by grinding and divided into ghi ps by.so-called "pre-dicing".
Therefore, it can be carried snoot hly and can be easily stored in the 35

cassette 34. ven \gg:e t g:round sem conduct or waf er %eg %
cassette 34 i3 ?%’ EaPr ee 51850t HeP It h &Fc i orP félC}AﬂB 93008 st ep,
it can be carwagsr sm)m:htg/ tasay 140 smsaludtsr ﬁlﬁtbgi‘dt@dil ddedevaf edalbdiveg tray
40 and is integrated as cribed abave pPor L ed by the rigidity of
t he waf er hol"i'ﬁq lfl?%?/r‘iﬁf?s%yo atrltgtldddé's %OEH efhd e ﬁ'om%/]e‘tsjelh%e]%ﬁ' 40
suct i on- hol di si«g tﬂ’fat5 ith@ogs ool keand co'mduoémasmfcee Yhubyidhehord g lodl di ng
tray 40, the substrat 41 of the wafer _hol ay nte to a
pressuri zi‘ng T HEt THLWH uéztflfpﬁﬂafeﬁl ghgg é %u‘?’%ge]ésqéqr)(#[
communi cat i on4 d)tpltﬂﬁe 4ubstearedsl ot hesubser atield g ty%$ya4065$l|ntounted
hi gh- pressure_air supplied.into the 10 co ni.cation hg Eibué}ll asses
through the tH UGHFSTEE 2429 TGRS o fRRT SHWE )y GPISIRREY ¢ T%‘%F‘i’t"ée
adsorbi ng forger ey ehg cmkmgcatlmsrﬁﬂlelseup feffe ihhehgraubitrate
semconductor wafer Wfro wafer holding.tra 40esr|y i nce the

G Bif 957 dRReq

sem conduct or® haf & § F58i AoaPoFSEHES G5 is

constituted asomeseiddertbrbdies htlttaésséshehf:ehtgnmr@ tmmtgmonoaed eff ect .
That is, according to r}% gresent i nvention, since the nethod of the
%&‘}r?ﬁr’? 2

present invent?d ot As%Jeﬂioo"’fttr?dtu&tﬁga FPEPLHRD IR CEant RFRYct or

wafer taken opikifemd sc‘srlubqle l:abi“émaﬁebdhdr%&l&ﬁn@f sbhecvnliectoplwima tray
after grindi n even a %%r g%ﬂf 1| conduct r is made thin by grinding

or divided t%r‘clﬁr etK/a 9 préygi F‘r&'Sﬁth' is supported by the

rigidity of the waf e1nd@| €hd o driiaoridu dtidat Watfedog@lﬁetnaemelthoa'r@f efye, it
can be carried sm)othlr%/ and, easrlz stored in 25 the cassette for storing a

ground wafer . PERFERErIIVEHIOR HE CRRPELEHERAI 37y AeSHF 1P68s 2ReVeexi tthaset ween

the chuck t abige ap@l1ddEngefigoniiictold waffeictat the tine of grinding,

excel | ent , . . . .
That 1s, according to the present invention, since the

method of the present invention comprises the step of holding
the ground semiconductor wafer taken out from the chuck table

20 by means of the wafer holding tray after grinding, even after
the semiconductor wafer is made thin by grinding or divided
into chips by so-called "pre-dicing", it is supported by the
rigidity of the wafer holding tray so that it does not bend.
Therefore, it can be carried smoothly and easily stored in

25 the cassette for storing a ground wafer. Further, since the
wafer holding tray does not exist between the chuck table and
the semiconductor wafer at the time of grinding, excellent
grinding accuracy can be ensured without causing a reduction
in finishing accuracy.

30



grindi ng accuracy can be ensured w thout causing a reduction in finishing
accuracy. 30 13 JANUARY 2006 14 Wat is clained is: 1. A neth Vdhog
a sem conductor wafer using a grinding nmachine having a chucgg%gﬁFﬂk?QBb@
hol ding a sem conductor wafer and a grinf&ng means for grinding the 5 top
surface of a sem conductor wafer held on e chuck table, conprising: the
step of placing the sem conduct or wafer to be ground on the chuck table;
the step of gw n% ge .top surface of the 10 sem conductor wafer placed
on the chuck t4bie ‘to pedeteér ni ned thi ckness by neans of the grinding
means; the stép of éameyhng ofit grhadgngund ssarcooddatbor waiefrensfingnet he

chuck tabl e; gididiecshepnthenobding thergtpuadpsenieondustionguaf er 15

carried out fromthe chuck tab by "neans of. a wafer ng tray wherein
the wafer hol &ieAg COrcfrer N@ﬁéﬁn@n@hé 9XdRPABAdTERHS ﬁ@ﬁeerﬂ§dé@ﬁs¢#@uted

by an el asti c tpad suMFiacle bEs ol RRUTRCABLE Vel dsrber nedd Bnt heesduhi;ake and 20
gener at es sucklgg_force when negative pressure is produced by the voids
[

crushed by redf&rtng FEPEeS1§ierated by el asticity and adhesi on and a
substrate nounti ngthke sekastifc ppadiagdthavieprgicontunioat wafielrokesbef or

i ntroduci ng ngg%hhheﬁgy%%%u%%u%& apphi.ed pressure 25 force into the elastic

pad; and the tray step 1s to Iace the sem conductor wafer carried
out fromthe chuck té@lét@ﬁ Pﬁe9§&ﬁﬂa@§ the thp ebasere pAdtbe the wafer

hol di ng t1@y a@ehicehaedues w%%Q%IF %ceae%%U&ﬁelehgckh%agqgnuelgatlon hol es
to 30 suction-hold the SEH]C? ? or wafer onto _the elasti¢c pad. 2. The

seni conduct or PREFECSFFAREN G RE§SoPYcMgpRs10f the grinding means;

the step of carrying out the ground semiconductor
wafer from the chuck table; and
the step of holding the ground semiconductor wafer
15 carried out from the chuck table by means of a wafer
holding tray,
wherein the wafer holding tray for holding the
semiconductor wafer is constituted by an elastic pad
which has innumerable voids formed in the surface and
20 generates sucking force when negative pressure is
produced by the voids crushed by restoring force
generated by elasticity and adhesion and a substrate
mounting the elastic pad and having communication holes
for introducing negative pressure or applied pressure
25 force into the elastic pad; and
the tray holding step is to place the semiconductor
wafer carried out from the chuck table on the surface of
the elastic pad of the wafer holding tray and introduce
negative pressure into the communication holes to
30 suction-hold the semiconductor wafer onto the elastic

pad.

2. The semiconductor wafer grinding method of claim 1,

wherein the grinding machine has a cleaning means having
35 a spinner table for placing the ground semiconductor

wafer and a tray cassette for storing the wafer holding

tray; and



wherein the grinding machi ne has a cl eaning neans having 35 a spinner table
for placing the ground sem conductor wafer and a tray casseti£j{oaRV0069
the wafer holding tray; and 13 JANUARY 2006 15 the tray hol ding step
i ncl udes the sub-step of carrying out t waf er holding tray stored in the
tray cassette and placing it on the spinner table before the ground
sem conductor wafer is placed on the spinner 5 table, the sub-step of

pl aci ng the ground ondu waf er _on_t el astic f th waf er

hol di ng tray placed%% tRe gﬁﬁﬁﬁ@? FEBPelHSEHd?ﬁe§§ §§eﬁg ﬁtroducing
negative presgameyungoouhetb@nwaﬁegahpédlhglesayosnedednlnthéesubsVrate of
the wafer hol din eE%@yaRhaquCQB t@% %9 %angﬁﬁnh@9|%a59esﬂékb9@ bgkd the

sem conduct or ma er. on .the elas : e seni conduct or wafer grinding
met hod of cl aPPRRd ﬁﬁ@%épﬁdﬁﬁéoérWﬁé?ﬁg1ﬁa8ﬁ?ﬁ€dc6ﬁpFﬁ§e§Pén8§§sette for 15

storing a groyaglsenteendusterepaber pabtehgckBangrginandent Benaethed furt her
Che vei or  hoMGERS EPay "onctAg CasBatt E1F B IG=F GNP AEINORAY CLFEER the
sem conduct or onatée spicheanédbiet hahbletB@ elbartrg pEamstroducing
negative pressure into the communication holes formed in
the substrate of the wafer holding tray placed on the
10 spinner table to suction-hold the semiconductor wafer on

the elastic pad.

3. The semiconductor wafer grinding method of claim 2,
wherein the grinding machine comprises a cassette for
15 storing a ground semiconductor wafer after cleaning; and
the method further comprises the step of storing
the semiconductor wafer integratedly held on the wafer
holding tray in the cassette from the cleaning means
after the semiconductor wafer is cleaned with the

20 cleaning means.



