e3el (6TOY WAFER PLANARI ZATI ON APPARATUS BACKGROUND OF T
‘Field of the Invention The present invention relates to a Wlmmﬂmmﬂm"ﬂmm

pl anari zation apparatus, and nore particularly to a wafer planagizgtion
apparatus for manufacture of a sem conductor wafer, where the reverse, on
which no chip is formed, of a sem conductor wafer is grounglllmmmﬂmmmmm'
wafer is adhered on a wafer franme for dicing through a she

protective sheet previously adhered on the surface of the wafekgdggspeel ed
fromthe wafer. Description of the Related Art 10 In recent years, thinner
sem conductor elenents a L& cards. In the
manuf acture of the sem cyﬁéﬁiﬁgmmﬁoﬁmﬁnﬁ circuit pattern
(chips) is forned on the obverse of a sem conductor wafer, and the reverse
of the sem conductor wafer i 'LO zation apparatus or a
back grinder so that the se v , Ared. Since the

pl.anari zati on apparatus grinds the reverse of the 15 wafer while hol di ng

t he obver se Fidld dfitee @éion on whi ch the chips are forned, with a hol ding
part, it is neces,ﬁlge&%/ to .gr ot.ect_lthe chi%s from the hol di ng art, and a
chip protective sh&gireieRt yARHUPLEFIALGs o fyatgpplaparizatn aphurals alid M0KE or o ¢ he

gri ndi ng spr gakiselarly tver weteilarafizatloh afpats60SRalid@Enbe s Ghleondudidr wile,

pl anari zation apparatus is taken out of the planarization apparatus and

t ransport ed V‘f‘@reatﬁe feMee OF Mhishde sbig 1s foFmed: pla wanemdygorypntends ground dhagraind | vy
for the thi GlRGISadnelA6ka walRH frafe ER'didhng BRRbagRERE: b proRcEiRIBETbRGua§ Of
sufficient quality in the inspecting stage I's noved to a wafer frame
adhering st dgeered omgthe puyifse piphewalker isppddedirgmtherwaferame i s adhered to the

waf er through a sheet. Then, the protective sheet is peeled fromthe wafer.
Thereafter, pdgipihefmbRel AP a cutting part of a dicing machine with the
wafer frame, and is divided into chips by a blade of the dicing machine. 25
As described abov& reeeshyeass, thifimgr sopicandectqy|clamenis 25 negteddispaisa o{demang for IC

| nspecting shage ﬁm%ﬁl%f{c&@gsf AR LANEIqR6r RN ?{?Met%rﬁxéddéﬁguit Eﬂ@r& he
operator transfers the wafers processed in one of e apparatuses to

anot her so t(hkips)as foemédean thé operse eEa sesnigapdiigteti wager, andsheryérsnof thalhesi on of
the wafer fr I 0 r j : ) i i

Recently, 1 toReop AR R e o d ol AR o AR B SO BT e
ground i n t eem3ongdcamavrafez &t thinnedap Sarcatheplanarizatien pparausrppindd ée reyerst hthe t he

Processes, Ofw%lérl v%leq%l&?r]:g th&t,] gbvvé@s]; SFthe wafer, on which the chips are formed, with a holding

part, it is necessary to protect the chips from the holding part, and a chip protective sheet is
adhered to the obverse of the wafer before the grinding process.

The wafer of which reverse has been ground by the planarization apparatus is taken
out of the planarization apparatus and transported to an inspecting stage, and the wafer is

20 inspected visually for the thickness, cracks and so forth. The wafer that is determined as of
sufficient quality in the inspecting stage is moved to a wafer frame adhering stage or a frame
mounter, and a wafer frame is adhered to the wafer through a sheet. Then, the protective
sheet is peeled from the wafer. Thereafter, the wafer is set to a cutting part of a dicing
machine with the wafer frame, and is divided into chips by a blade of the dicing machine.

25 As described above, conventionally, the planarization apparatus, the inspecting stage
and the frame mounter are separately provided, and the operator transfers the wafers processed
in one of the apparatuses to another so that a series of processes (grinding, inspection,
adhesion of the wafer frame, and peeling of the protective sheet) is carried out.

Recently, it is proposed to provide a robot for transporting the wafer ground in the

30  planarization apparatus to the frame mounter so that the processes of grinding of the wafer,



2 adhesion of the wafer frane, and peeling of the protective sheet are
'systematized in |ine. However, the wafer planarization apparatus to be
conventionally systematized in line is not provided with the inspecting
stage, so that there is a problemthat even the inperfect wafer that should
be rejected is transported to the frame nounter and is adhered to the wafer
frame. For exanple, the wafer with the thickness over the predeterm ned

t hi ckness should be returned to the planarizati on apparatus so as to be
processed again. In the wafer planarization apparatus with no inspecting
stage, however, even the overthick wafer is adhered to the wafer frane. It

i s difficul ddhedopofthewsfeafyane) ahdpeeling ef thapheced sheethlesynamhetizetl ialife, and t he
yield of wafers thus deteriorates. to SUWARY OF THE | NVENTI ON .| n. vi ew of
The f or egoi AGWE1S Wi Rlpaskqlios bR P 28 GoverRpaliy 1S MBBZBUNSS 8L naf r

pl anari zati %v_ﬂ@@&itatmnipectmigis@ 58 Bhab@Ede§Sa ?Bbll@ﬁﬂﬁa&%ﬁéﬂlﬁe Rhpegfettiptifeigha
waf er, inspecting the wafer, adhering the wafer to a franme, then peeling a

protective SHuktboaiRctpbisdpatpertet ©o2kedTame moyper apdisiadhesediigrthe walgehiege t he
above-degcri bed oRjr@edmpld, M WAESERH thé INGAESs Oer!the &k&&&h%dkmc@e}f%%&md be

pl anari zation apparatus, conprising: a processing part which holds a wafer
t hrough a prastreed fovke pénagratiod apparatiey s0@s to Yo pregessed pgxte Tothe wdenpdnarization
processes a dyi a H% ; i s el i i

Mnapect st haPEeR e e s R B AR D MR E ot
adheri ng pafiamghi It fs diffiicult exspracess appim thdwafagpdhered hetbe wafsr frhme sad drdyigddof ace
of the 20 wafer en inspected by the inspecting device; a peeling

avi ng.
part which géer%th%%et%lrogeﬁeesc‘:ti ve sheet fromthe wafer to which the frame has

been adhered; and a transporting device which transports the wafer between

the procgssing part, the insp VA e YRCSIE el FR® adhering part, and
the peeling part. According tcerﬁ%lk[re—pr‘eseinﬁj‘rnmn—mn‘, t he wafer

pl anari zati on appgr . i . . i nNg
Part . and the pr ofapy SLHEfrbibfelithaSREce R b nbdiBod LB BN GHE

t ransport i nglalendacen applaradls it whieh gerstisestoli proaeskiag of grnminighrew glen ovpgtingthpart to
the frame adheri art and fr the fra adheri.n rt to the protective
sheet | peel | i giee e R (dirler el PTG F BRE TR n bt liRlaR Y 1

t he waf er tdinthe franme, then peeling the protective sheet is systematized

L. yThe vetefy BLaSLERLL SRR s s HE LS BLAYASED o
processing pedfér phindrizanion hppareusachngirising: P@dessifpdrhahicli hadsewatesthedugh a
ProCeSS) 10 Sl LRSBSCL' IR LE L B v aCler 00, . L L e
Preferably, wife; if dBsep@ig det@e d@ithGRpbdtaiAs Pafe BavikiehedR bRiced@Vby@e PRREsing
processed bypag't;hae frame adhering part which adheres a frame through a sheet to the second surface of the
20  wafer having been inspected by the inspecting device; a peeling part which peels the
protective sheet from the wafer to which the frame has been adhered; and a transporting device
which transports the wafer between the processing part, the inspecting device, the frame
adhering part, and the peeling part.
According to the present invention, the wafer planarization apparatus has the
25  processing part, the frame adhering part, and the protective sheet peeling part, and is provided
with the transporting device, which transports the wafer from the processing part to the frame
adhering part and from the frame adhering part to the protective sheet peeling part, so that the
series of processing the wafer, adhering the wafer to the frame, then pceling the protective
sheet is systematized in line. The wafer planarization apparatus is further provided with the

30  wafer inspecting device, which inspects the processed wafer, between the processing part and

the frame adhering part, so that the series of processing the wafer, inspecting the wafer,



processing part to the inspecting device; and the transporting device
‘transports the wafer having been accepted by the inspecting device to the
frame adhering part, and transports the wafer having been rejected by the

i nspecting device to the processing part so as to reprocess the wafer.
Thus, the wafer planarization apparatus can inprove the yield of the wafer.
Preferably, the inspecting device conprises a thickness neasuring device
whi ch neasures a thickness of the wafer, and the inspecting device rejects
t he wafer of which thickness is thicker than a predeterm ned thickness. The
i nspecting déheriog thansafas dmibe frameghenpegling the priotesiescthpatds Lystpingézeditn e vi sual |y

of Lhi s i nvent ; ore e helnF @4e ik ibicdRiod W il BRIV o 2

expl ai ned i prdckssing @hdt mhe spdctife desfcey aad clee ttansfdmdngalee eapampbngthd mater ngs, i n
which like reference characters designate the same or simlar parts

hr oughout PRGN bOTRECPRAGY RLTRITE e 98 g INEFes AgnGing ol 4 (Repars the

pl anari zat i evafckbpan@bdés rdjevteddyIRdTinSROEECIOice Wathe prodéssiag piire st to edpadisTent ;
Fig. 2 is a perspectjve view showi ng a structure of a back grinder in Fig.
1, Fig. 3 iéheaW‘HF'anTU‘i‘seWeé‘ﬁ&mpﬁﬁm‘azag?nr‘}j’éﬁrﬁ?léCft‘ﬂ‘“’tpﬁ‘é’elﬁhaf‘ciﬂelﬁl"?%é‘faf‘i“n Fig. 2;
Fig. 4 is an expl Pr@féfra{h'[)yth‘éliﬁ%c&ih?\%ﬂ& Rmipibdd GlhiC e m_@asﬁ:lir??d‘elv{lg whitdh
measuring a 20 thickness stage of the back grinder; Fig. is a plan view
showi ng a sthegeureraghigkness ofdhevatsr avdbise inspecHphasvigedeicctiing wagrio§ whicli de vi ew
showi ng 2 _Stfiuglel e uficAniPH el it BRl thiblnel1C THR IS RAOGRRS!ME BRPALAL US 11
Fig. 5; and Fig. 7 is a side view showng a structure of a protective sheet
peel i ng par tvivhdnspasting dewcpwbick visually ingppty the wefer forbieggks.5. DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Her eunder preferred enbodi nents
for a wafer planarization apparatus of the present invention will be
described in detail in accdHHERRESYRIPTIONORJEEBRAWINGSr awi ngs. Fig. 1 is
a plan view showing a structure of a wafer planarization apparatus 1 30
according to an eﬂ’g‘beﬁ“ﬂféﬁf thisfinfanEomp pewelhas Qt&f@htepféﬁnd 3dyantages Wgraat, will be

planari zati o ,ARRANAh&oltdwing with reference to the accompanying drawings, in which like

reference characters designate the same or similar parts throughout the figures and wherein:
15 Fig. 1 is a plan view of a planarization apparatus for a semiconductor wafer of a
present embodiment;
Fig. 2 is a perspective view showing a structure of a back grinder in Fig. ;
Fig. 3 is a plan view showing a structure of the back grinder in Fig. 2;
Fig. 4 is an explanatory view showing a structure of a cleaning and measuring a
20 thickness stage of the back grinder;
Fig. 5 is a plan view showing a structure of a wafer processing apparatus;
Fig. 6 is a side view showing a structure of a mounting part of the wafer processing
apparatus in Fig. 5; and
Fig. 7 is a side view showing a structure of a protective sheet peeling part the wafer

25  processing apparatus in Fig. 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereunder preferred embodiments for a wafer planarization apparatus of the present
invention will be described in detail in accordance with the accompanied drawings.
Fig. 1 is a plan view showing a structure of a wafer planarization apparatus 1

30 according to an embodiment of the present invention. In the wafer planarization apparatus 1,



4 processes of grinding of a wafer, inspection of the wafer, adhesion of a
‘wafer franme to the wafer, and peeling of a protective sheet fromthe wafer
are systematized in line. The wafer planarization apparatus 1 conprises a
processing part or a back grinder 10 by which the wafer is processed to
have a thickness of about 30 mcroneters, and a wafer processing apparatus
5 100, in which a wafer frane is adhered to the wafer of which reverse has
been ground and the protective sheet is peeled fromthe wafer. As shown in
Figs. 2 and 3, a body 12 of the back grifider 10 is provided with a cassette
housi ng stage 14, an alignnent stage 16, a rough grinding stage 18, a
finishing grlndln a_cleani, and thi ckne suring stage
(cor r espandi TS OL e T A0 i BuE G ABITLe: SR e S R Rae Bt | g
devi ce) 22. whfér, hilEpe@RESEl RoBAINE bRt BEAYR Waer atIMYs@AAERAIUTILENZ 4 TRE Kafer
detachably set, and a nunber of wafers 26 of which reverses have not been
ground are PBSERHONIPPHRINS | coraRrises BRIOGEASIngpaTyOr Grbagkgringsy B} By weich theafel by a
transporting ptREQtd Rhad 8 ihicknd sk BPHRRH ioelﬁxctd?ne@é?s %@E twafeP pld&shh 'a?ﬁ!.'ﬁﬁﬁ'st stage
16 of the next process. The transporting robot ‘28 i's suspende hr ou h an
el evat or 5 32100517 whjph & whter fraBois agdhdredoithe wafercaf edhichtreydnwe t@@bgﬁnﬁzoumthed
el evator 32 screw unit (not shown), which is
built in thglIO gﬁﬁﬁ@%ﬁ%ﬁ%c&@ gﬁﬁggbgg is noved by the feeding screw unit so
t hat the transporAsshgwn (ubﬁgs 28nd §, mtpdg d?2 at e hadkigrinderal® i8provoled wehdi r ect i ons
o s ove  neReBol s 1430 ln FAG: HEA g BTl LERSRPR g0 2 P e
transporti ngrmdmkgnmgaao aBda Eflbemﬁg aﬂslmdtriesmgeaﬁmbigtsta%8 (doBrespoRdifpoona waldtist r i al
robot, and coq%r|s§s a hg %}iﬂoe sha ed annt 4, by which the wafer 26 is

B at

hel d by QuclFBHin&iRYiERp ngr%egs 08§ dEYiEP 46. A pair of hol di ng pads 35,

whi ch hol d the wamhekie cibsett@hSusiip@bel e tvab cREHUSs Bf ark BEa@iably3ét, afl Damdbeebd
part of the arm34 is supported at the link 36 rotatably around the axis

t her eof , and2feRe?oRtwhich revassep Bayegobbesn sroupdarg bowed éfkthES"'tP?SSémﬁrZi"'V| ReFwer

froma rmt Ofihe(Widdrs 36 AWRM: b Eﬂ%n@p’%ﬁhdg%b(ﬁ% hid tswaﬁ@lahyd ﬁ%'&?&-} ﬁﬂh& Shgtn%nt i nk
38 through a pivot 42, g can be turned around pi vot by a driving

power from AtaBptoef t'c“n’éﬁ“ BResth) . Thet@nipprijag sebot 28 tsarlwarﬂey t@@hﬁbﬁteéfzyatoﬁﬂhe
driving Bowsr iy malt 0okl Ateaifihe ol 0T Pe LIS ol oifeding
outputgsﬁafeﬂewUaﬂﬁﬁﬁéﬁmwmoﬂnehehmﬁlmﬁw@ggh3% sHafelevaer 3hisdnayahbh et ur ned
around the l.evat or rod
(not shomn)%g %ﬁ§@33%335§?9§535FR&?h%RP% otgggsgiﬁgmégsg%gﬁ Bttythe arm
34 and t he tdore@®ns ofiiiow3ey ardP mrfdgsdQamt B Clhwtwaddr26 ds winsported akipossst rofitet he
not ors and i V. VA rod of the
el evat or 32%(91%%? (g{aéh nﬁ%dlo\?\'gp Fe'“{ I%§%megt%Eﬁoggﬁg&nc%fglfsee‘%{}gpﬁh% ﬁt 2Igd by suction
by the hzml di ng padhSinspstingdobet 28us a qﬁnmmndmsetdbet and amnbnsss g ransported
{0 the 211 OTERls\ AR Hiad By LRy 1 IR RURRE i on SAEAVEI s 2R 2 T
accordi ng tala eqsuwfbmdmgpamﬁbtwhwbhmanmnwmeﬁMamtpnwﬁkaut5Mﬁofmedmmmtthe

waf er 26. Th vvafe 26 t.hat been i gned t al i nt .s a 16,i s
ol & by sucth B AL peosen 5 SR 2 BP0k 3 i P ploRATRR e RS g g,
and is transp@ftrheizl dao baroteapirgumtinhickid Bd @ivit povwee froms ietbrl(nbyshewa).i dmeat a
predetermn sition of the chuc 48. The chuck tabl e 48 and chuck
Pl os 53 nafrBR S inaPh antlEa SR ok B hiwtPh plra pd Smtehap BedigrodiinG
arranged on pivdt4g By h ahtiag pOwatfronegmbak (ﬂontuatwtal STHeNind 38 iid @irabi@cohdtet e
rotational E {‘sﬂk{ bhe turn table 50, In Figs. 2 and 3, the chuck table 52

i s positiondt® Garopghy Rvgr 1 aindfgn be ligped piound the vt 44 by @ dgiviRg pRY e igom 5

roughly grounglotoamd: $ho&ny huhk 1Rl B cofhecBd ROSI dulid SEhfiadf atoRod (b6t sEEW MY
grinding stage 20, where the held wafer 26 js flnely ground (processed

under fini sHPRYEl shadidhgandiran Bprmed gippnd theishaledfoiihe aiasevigh issonnspigd Bu ar e
t5 respeegi vgl eYevﬁt@f‘HﬂQﬁ@tQhS\Pn)%@tHaneQ§top§2 miﬁ BleSotd? 98, (BNAVImen¥r Gt RS54
arranged under the tables, and are rotated by the driving powers fromthe
motors. The auHitkekhiss inkst36; BRangOere coptralled witloiotasions efdle plors and ekpaogionhnd he
protective S&‘ﬁﬁacnﬁﬁgr%"v&qe&@ erlé’\ﬁ?x‘(o‘? rSEaE theselélﬁ oﬁjf%?yso%tﬂ%te%f&%tlﬁ eChuck
table 48 is neasure i ckness gauge ( ore grinding. The
waf er 26 of which thlckness has been neasured is 20 pOS|t|oned at the rough
grinding stage 18 by a turn of the turn table 50 in the direction of the
arrow Cin Figs. 2 and 3, and the reverse of the wafer 26 is roughly ground
wi th a cup-shaped grindi ng wheel 56 of the rough grinding stage 18. As
shown in Fig. 1, the cup-shaped grinding wheel 56 is connected to an output
shaft (not shomn) of ~a notor 58 mhlch |s attached to a grlndlng mheel

~~N 2 1 ~r~N oy ey ——y ~ -



5 been neasured is positioned at the finishing grinding stage 20 by a turn
‘of the turn table 50 in the direction of the arrow C, and is finely ground
and sparked-out by a cup-shaped grindi ng wheel 64 of the finishing grinding
stage 20 shown in Fig. 3. Since the structure of the finishing grinding
stage 20 is simlar to that of the rough grinding stage 18, a detailed
description will be omtted. 1o The reve%se of the wafer 26 is finely
ground at the finishing grinding stage 20, the cup-shaped grindi ng wheel 64
retreats fromthe water 26, and the wafer 26 is then transported at the
posi tion of 3 - A h§.; r t 4rn table
5071 the. e Fomnia 6y ticich BOR KORidahallsFis BB o of HeflaRlu

di sk- shapedransgodedy thadighdieprstngedéd at an end of a transporting arm 66 as

shown in Fig. 4. The hol di 8 ipcludes t. 5 a por.ous nber having a
ol ding f ace. ool BF Rl Sele, BF R dhisiais FafpfRitti IRERG 2 e

waf er 26. Thignstad &predérefidhell poRitiohecdalifhi 0@ pbaten 68hdich drhabERitloadlat 0 t he
cl eaning and thi ckness neasuring stage 22 by a turn of the transporting arm

66 in the dPFERHINGRE BHeadd arhe Wl b BwHIds hegmaiencsl at e igpRiFnt el s held ¢ o
4, the cl eayi fsicNGain mz%}ﬁ)ﬁﬁng’fﬁ% 85 bt BhRPEIRLrdbOITHY, LRES udnspOri&d BaRI NY
part, which has a brus cleanln? unit 74 and a spin cleaning unit 72
arranged i rempty gk wole dnthenisthsiddysaction s a pigasteripsrnosivipe PLilE plyick table
capaci t anceggensor 92. As shown in Fig. 4, the brush cleaning unit 74 has a

di sk-shaped plate 82, and a brush 84 is arranged on the upper face of the
pl ate 82. A spi ndhechgkdtbleddnndchudgatiles Rond ¢ wadi thepsamidursgon avthé elwekof t he

plate 8 0 ! tqtdl% .Qg agra?r’fin € loﬂ%%xjagablf'%%(} at ze%.\la% ﬂl‘?erpz{léj(? a ?i?’clé. ﬁoﬁﬁ)&tﬂé Fo?fﬁg}{alt he 25
notor 88, and i's press on a surface e protective sheet adhered on

t he obver sea268 thd tutrhrebledd.er InFogst haid 3, shelvhlick thyle 52 & gosikidnadgut grdo® of t he
transporting.arm66. Thus, sl e, .etc. adhering over. .the protective sheet
on the mafeg“gg%éﬁﬁe#gﬁQV&Hie$ﬂg“@ﬁ?thH8 3H§°§H¥?" eﬂﬁgggghﬁﬁdﬁng pad 76
of s ub$ t8 ant patloyied hehesmi%i g&igiatngrstagéf 2d) whe tMelicd wglﬁr lz%aqaqhnalysggéungl eA80 of | a
not or is connected to the bottomface of the 3o hol din a : nozzl e
82 jetting Eﬂr‘écé?f’?‘ib“q%b{.‘%?h‘?%gm adi‘édpaéb‘%'g tﬂ@ %B‘FWW@S ‘Bgég%! 1%t he spin
cl eani ngsunjespeédvel En¥@ddED sPiBdIBESTn@Brs (R sk )] iR arféhge uh @k Ble@sbily t he
notor 78 and the cleaning water is %etted onto the reverse 26A of the wafer

26 from t hediflggamtgbby the drivipg powees figpg he YtRrs- adhering over the reverse 26A

of the wafer 26 arg thiewHRyest thehified 28 o KWIRRSUARIIME siiGack B the ipRsftdcidlt fed he
capaci tance sensor 92 is arranged above the sgln cl eaning unit 72. The

capaci t ance2derrdon trobyerge)is kdd Priachamerihe shics whie 18s nigasissd bye: thiskerst er mi ne
the thic k”eééué@f(ncﬁ bR WG bEHreBind@BI TR WHEARIR V@ thideRsd IS bEGVRESGred @A OF
the 5 wafer 26. The capacitance sensor 92 is noved bY a feeding screw unit
94 in t e dpesitaned atdhe wughegrinding sizetlh oy wéfrapf the tire fallcol? in Hie dirsttAn® tsad 76.
Wi le the Capaciclangs SEISRLPiRe [eRPYRHle et BPik AR G0 AW Kaliptnifba the
capaci tance sensor measures the thickness of the vafer 26 at 5 plurality
of measur i ngripdnswheel Thef theroukhedrdingstage it i dmshosvnguFiaud tthelciprdapadne

capaci tance t] It he: thi ess
of the. vwaf oF St enetst B AuBLEn AR Sl oMb B Ao R b BRITER
t he cal cul ateagrindingkreskmoving it flatheouglp & castng| Arfgmsuppdrting the protaidBer Fhaned

t hi cknessg, . i t ol di . f ) i ng
arm 66, 15 PORUFReRi bR e pofeNE-Danalend-ay el yo L Shd AP ARY
above- descr wiédhqmooeihyned thklenestnpéd gindingpdrealt 36dm pressed bh eheab@ve-ofl deovatdre d

cl eani ng an hi,ckness..neasurin stage 22 will. be . | ai,ned. The wafer
56 that has 28N REERME PRIAY e e BB (el rind SpERP e R Ferst Ok
reverse 26Avia&ei26ds thiys raagigingionnd. N Thi descéadimuindufeofhoéupadhhped gaindiag waddier ed

on the obverse, 26B of the wafer is held on the holding .55 b
Suction ) n B S et st Ao Rl ' S ATr St b et Raitesorens
hol di ng gad vath afredefemined FFQOMdeipbGticd & tRbsupaRsbel PEindivg twhedl 58fhnd e tabitiels 20

table 54 is stopped, Then, the transporting arm66 is turned to transport
Lhe waf er 24°08 frﬂéi"@wgéfwﬁ%éd The eRKlgamauRsis FpHplisd ik aseedback ip he

cl eani ng andicédidmNRER tHERMEKHes e kil ot the eI GhicB S héastheli ¢h @y suction
on the holding pad 68, and the brush 84 of the brush cleaning unit 74 is

pressed to the protective sheet adhered on the obverse 26B of the wafer 26.
Then, the brush 84 is rotated, and the 25 brush 84 and the wafer 26 are
relatively noved horizontally. Thus, the surface of the protective sheet is
entirely in contact with the brush 84, and sludge, etc. adhering on the
protective sheet are fully washed off. After the protective sheet is

cl eaned, the wafer 26 is transferred to the spin cleaning unit 72 by the
turning novenent of the transporting arm66. Then, the protective sheet of

o ~ Y — 4 a1



The wafer 26 of which thickness has been neasured is again held by suction
‘by the holding pad 68 of the transporting arm 66, and is transported to an
ultraviolet (UV) irradiating unit 96 in Fig. 1. The wafer 26 is arranged at
a predetermined W irradiation position in the UV irradiating unit 96, and
the surface of the protective sheet adhered on the obverse 26B of to the

wafer 26 is dried by air blow ng. Then, fhe protective sheet is irradi ated
with UV rays so that the adhesive made froma resin to be hardened by the

W rays is hardened...Thus, it I ossi bl easily peel the
protective és‘ﬁzg'érfg i\‘"rgg}hdi“ﬁses%a\sluer}@esggg%? gsf&g(f{g’e%%‘ Y 26. Ther eafter, the
waf er 26 is hel d The reutesktiobthe vafed 268 retighly gosmind therrgughabimtlink Qthgpt &vhaded at a

body 102 of th fer processing apparatus 100 shown in Fig. 5 and the
wat o 26 1 SRR G100 SO R RAPE (1 HBLELG R T R RO wat er
processi ng @R aedubtd blAkk GRS SRFe totsHodn).S URHelwHEP6 PR vhich M ckrss Hag M
adhering part or a npunting part 108, a wafer frane suppl gl ng part 110, a
peel i ng Par Peeﬁr*“"és%?%‘tséeﬁt‘i‘%d§‘H€%f"m_ﬂéé$ Eﬁ'ﬂj‘”}ﬂaﬁ‘acgeﬂ?,y agurg P ﬁ‘ﬁilﬁgtaﬂi’m 0ip14 a
waf er frame yuiediohbe t@'&ﬁo@vr@,@%Qrﬁ_tnbl?%rduﬁ@Qﬁésp%ﬁé%-%ﬂpbdﬂa?&p-sgﬁgeg?ﬁnmg er

suppl ying part 106 conprises an alignment unit 122 and the wa

t ransporti nghead§dof thedinistring geindipgsieget20shown g 3 | §inse thestrygiprgof the t o be

measuring t AaaE SRR SORCH R wal Sn o SRR o e L SBUSRRRG 50, e

measuri ng t ddcaptidddwilldepotiteded, and a position of the notch or the

orientatjon flat f.orned on.the er.26 and ent er..posi t.i on of e 25
St o 26l0re! ot P TSl e odt ity B Sndy FRE R R Tl 200 52
al i gned accouglshaged griiding vaetlefdretaads frans thie twafdy26 cand plecw dfercl ik yhen trhssported

measuring table 124 is rotated so .the tch or_the orj ation flat
formed o 1 AEEgPEsonsy ety chopl uhlBh it Fecabuf Rutps SRRDRAERIE b8 er 56 i s
then transpdirft@idnontha afbwak trabh,helwdferds it had BPL Aisk-RBapp@hdldingPadys t he waf er
transporting robot 104 so that the center of the wafer 26 js fit on the
center of tREPVAfd@kamendiolpiransporging 4R6QRsBPWR g for tlith §oldmHpd g includes
transpor{ss thRrok@hRibebhal fo@ Mhbligng e d8adf whikNiakBick is YostRrihllEhakdngnimnt
unit 122, and fromthe alignment unit 122 to the chuck table 128 of the 9
mount i ng parthe waer 26rh Jhwgr 26 el ap e thplinerfans B8 ALip ragsgoriedde thestcaningdsd r i al

robot, and G Eﬁﬁ@asﬁxqﬁh%g@%%gy Qﬂ%@fﬁﬂgkrgﬁsaﬁ%iﬁ%%%m bR Sofhkbded at

an end part of the ar e wafer 26 1s by suction by the hol ding
pad 132 so dashowneFigr dnsported. In the nounting part 108, the wafer 26
held on the chuck \L ol ih %! 5o HRLRINAE aft BiRRLE el hRRE st D cofliphit g
through a waf er sﬁtéet “g_l.l %Nggrs'e g’pég{éf_cfeggﬂ?f/, t he _v?/a&gr_uz _ic)tsg a%}{%r g& to the
waf er she®et Saaidkerbdvioeh hahe bish elearfingyrat 2. andg spingloaning uil g2 agangedhia a sink
nmount i ng par %%8‘ QAPRLL 56 j . a;p“’i lJes 136, a wafer sheet
adheri ng uniF{O’ 8 tgngpegé%a gf;}n eeel?&gﬂ? %{% %Fﬁnt@e%ﬁég]@ﬁe novi ng body 134
is slidably arrandedhoyn igdiigié, thebfush ¢lagnifgomét T9fhas hdiskahaped platel 82, 4@l albypshi s
shown in Fi . i i»de ,rai.l i it
(not shoun) AjekraBo} BeTRE B0 bEBLAZ P Blrdk okt M eIl |
novi ng body th8Yotmanfabeofithepate Ba.c kinamdbrigr didaningtuwmie @4, the Ppusgd®dt ierortaébly thaf er
frame recegivi sition and a unt i si.tign ich is sett] ve
the chuct t apngr 855 bR Pad TR r DL aRRet BRei PHET ph B BB s IR
hol d t he wafweifef 26ah® iFheld by thh@olMakend 6hefahe asiliportingarunéd. 138s,ahdgd, be. waf er
sheet cuttin hunit 140 are ar r%g‘%ed on the noving bpody 134. The wafer sheet
adher i ng. uni 1hSTaE QHe Polketic IERER AT 20BHISTIONG 1 o1 | 144, on whi ch

| ength of wafer sh@etpi®clesnii@uiici2 tas WabRing$aees ofdubstumlly eelsakhé Giameater Ch

wi nds up the wafer ?hegt unwound fromthe wafer sheet supplyi ng rol |l 144,
and a wafer YHRHEHES mgarsa'rlfiléﬁofﬁ@s{n%ﬁﬂéﬁ Preseddo hgotyREe st thhie waf er

sheet S apt onditifg af B, A0nc2fe B0 Gbedilp AR watcR 65O iddd B ovethe hollifn@PRd 6. The

waf er sheet cutting unit 140 conprises a cuttlnP_arn115Q, whi ch can be
rotated ar ouldhaiPimRraninggpitgdethg dafer ¢aheld ontigdgldingnad 46 ds fotagad bysbe BREYT#ed
at an end of E d I i [

above-descri %‘{élgﬁen%ﬁ%?%‘%gﬁga‘%éﬂe&?g%“tm :é?évggg Zgél’og?‘?l%%%ﬁgé n@&%%‘%g 8|02étrt 108
is positioned at the wafer frame receiving position at the beginning, 25
and the wafer frame F is supplied fromthe wafer franme supplying part 110
to the nmounting part 108, on which the wafer franme F is | oaded onto the

hol der 136. After that, the noving body 134 is noved to the nounting
position represented with alternate I ong and two short dashes lines in Fig.
6. In this state, the center of the wafer frame F held by the holder 136 is
fit on the center of the wafer 26 held on the chuck table 128. 30 T hen,

t he chuck table 128 is noved up by extension of a piston 154 of an air

v o N T ) - ..



adhered onto the upper face (the reverse) of the wafer 26 and the upper
-face of the wafer franme R Thereafter, the cutting arm|150 is noved down by
a predeterm ned amount so that the edge of the cutter 152 is pressed toward
t he upper face of the wafer frane F, and the cutting arm 150 is rotated
around the axis 151. Superfluous peripheral parts of the wafer sheet S
adhered on the wafer franme F are thus cut off by the cutter 152. 10 Upon
the cutting, the cutting arm 150 is noved up by a predeterm ned anount, and
the wafer sheet pressing roller 148 is returned to its original position.
Then, the wafer sheet winding roll 146 is driven to wind up the superfl uous
waf er sheetTHus, shidggretd. BéheBing bied theatvetde@oaiud ce viaddr|26 al?28mboed he wafer 26 is
stopped, the chuck tahle 128 i s noved down by a.predeterpm ned amqupt to a
pr edet er m ned vvalcljtl(‘FHb“ %iqqaw.“gfﬁlt*Pﬁ@gﬁﬁgd%%ﬂ?cé‘g“%eée??ﬁhﬁ‘Staﬂé“ﬂ%gf‘g‘?ve% on
the wafer f§agmn Eledlify ddiuR. f TR spedian@dndoR 92 ARYRY tRQdyacktddteios tHeSfdférned to
the wafer frane receiving position. The wafer franme supplying part 110

suppl i es t h¥ tpalperming dguhiekness of e Wadtrcéy andgsarmmeehie s 1o St 0f1ibe
posi tionged glef i wak @{)pgytea%@@sem@m k] 'atfééaﬂrg sORwWIRRWA it the QlabhetrRal t he

waf er frame supplying 110 conprises a wafer frane stocker 156, in

whi ch a pl udigdctionyofzlie wifer Hehalhdrethe holdime pad-7@r eVhilcabk eapacindcstcosaed? isand a
waf er frame_ subnl yi : . Whi . rame F
o the hol e Syt e BPRhot Bt e I etk Shbe ANARRE S e B e e
recei vi ng pwsfet 2@at.a plirditp obmesstiivepdiieet Theelibkmsp ipfrmatiohds pephtedtfioen the

protective sheet T fro e obverse af , th fer, 26 unted .in the wafer
Do b T SttR e e h R b4 B A RRERE b il . Fhog kgt Sy el 2al8l oL | o
aﬂeet 1?6 i Sartummf hé l’:z(!mfl:aimﬁaudfﬂgﬁﬂnw& @kteehersuﬁphly?m@d tr@dldneskiwmgnvaabrszﬁat e
ere the adhesive face_ of t adhesi ve sheet. 160 faces  down ,..and the
adhesi ve shB&dtrearghan @fme&é@gas icknesgHbe &apef 2‘5 ts?ﬁ\sld&efﬁ%f‘r h%ﬁ% BUEORAT th
protective &E‘n%ﬁ&rtﬂé% 6616 eRYRE 38 tRfchtih@a¥Buland & Pyumngadedve sheet
pressing roller 162, Then, the adhesive sheet 160 1s wound up by an

adhesi ve shekavewestaberhpreesdprese4, so that the protective sheet T is peel ed

fromthe obverse Hérei?lﬁ’ftér,h%ex‘%lﬁ&%rof%@;aba_»t'bedééérﬁﬁaiciégnib@&r{d thitknesmb4sBring Cl eans
t he obverse of the wafer 26 fromwhich the protective sheet T has been

peel ed wiSt hsjage 23 vl bersgplawedibbi ng. That is, the wafer 26 is held 11
The wafer 26 that has been finely ground is held on the chuck table 54 with the

reverse 26A facing up as shown in Fig. 4, and the protective sheet adhered on the obverse 26B
of the wafer 26 is held on the holding pad 55 by suction. In this state, the reverse 26A of the
wafer 26 is held by the holding pad 68 of the transporting arm 66, and the suction of the chuck

20 table 54 is stopped. Then, the transporting arm 66 is turned to transport the wafer 26 to the
cleaning and thickness measuring stage 22.

In the cleaning and thickness measuring stage 22, the wafer 26 is held by suction on
the holding pad 68, and the brush 84 of the brush cleaning unit 74 is pressed to the protective
sheet adhered on the obverse 26B of the wafer 26. Then, the brush 84 is rotated, and the

25  brush 84 and the wafer 26 are relatively moved horizontally. Thus, the surface of the
protective sheet is entirely in contact with the brush 84, and sludge, etc. adhering on the
protective sheet are fully washed off.

After the protective sheet is cleaned, the wafer 26 is transferred to the spin cleaning
unit 72 by the turning movement of the transporting arm 66. Then, the protective sheet of the

30  wafer 26 is held by suction on the holding pad 76 of the spin cleaning unit 72. In this state,
the cleaning water is jetted onto the reverse 26A of the wafer 26 from the nozzle 82 while the

wafer 26 is rotated by the motor 78, so that the reversc 26A is cleaned. After the



by suction on a turn table provided in a cleaning vessel, and is rinsed
wWth jetted cleaning water while being rotated. Then, a rotating brush is
pressed to the obverse of the rotating wafer 26 so that the wafer 26 is
scrubbed. Then, the cleaning water is jetted onto the wafer 26 with | ow
pressure with the wafer 26 being rotated so that the wafer 26 is cl eaned
with 5 lowpressure jetting. Thereafter,8the cleaning water is jetted onto
the water 26 with the water 26 being rotated so that the wafer 26 is
rinsed, and ajr is %etted onto.the wafer 26 with.the V\@f@efr égl bei ng rot at ed
so that thePTGeroaPINSEINg Pisese He SIIRELARA GIGRNIng WAL &% stqnpgdio findshhe elgantngs

whi ch can sin@ii@svaAerp6ndall Bfatddie dMal Bpod fidmss the aRindhineRothilsh vk er2fh ar e
nounted, is set on the wafer frame nount 116. to The transporting robot |18
t akes the viapepprey adhathishpesyef thewalspPayis measseddty thteapaidAed $5B5oH A7 8 108

posi tioned @k iReaMREer T RIRAARERIN Q&inli3Shi klﬁ&ne&%éﬂ&rﬁn@%m\g@ﬁfﬁreft&é”ﬁ F
over, and transports the wafer frane F to the protective Sheéet peeling part
1 12. Sihcecompieted ansporting robot 118 is a comon industrial robot and the
det ai |l ed structur I i .

description wll Tgleequ%} tE ?8%‘.;’91?@?‘{‘1‘%&? g%%l@glgr e‘ﬁg"dr'%%é@ 1%%6}{3%4.‘{2%%1%@5{: € the
waf er fr anehdidifig pa G8hod thprtomepiingerm 66 cind pewdnispryted &0 4n Wd2violet (N icddiaimigng

unit 114. The tr.a rting r t. 120 also takes th fer. frane. .F out of
the ci cani naed BFRDT RSGR s ERE) 85 BRkREm RO 1R R py e
cassette 16BVdrtdimmgtuhi 98pdna thefsufig ofthi¢photdctive shidecadher@ s tHelobh¢rsd THBOSE 1S a
comon industrial robot sane as.the_fransporting robot 118. 20 expl ai ned
above, tifle W&f@ g asrf’_%ﬁf@ém Wé&;%pan%@elvrﬁfﬂwﬁébeéhﬁm#@?ﬂWﬁfa_ﬁ%ﬂﬂéﬂ Back
grinder 10, thafrBe SANdEVd MAdedrh a 243th 8 BEhdrBéheBbPHRAV Vs shRRlenBE € Thag inar t

112, and is provided with the transporti nﬂ arm 66, which transports the

waf er 26 fr Bydle passiblgékeagily Prebthe prptgcyve theet the 9B VeserdoB1ag ghe waer one

transporting robofhedhfler, tWRalr b6 AMRRYyLsEctidi®yWal 8 t2fsgobtRiF (LR 10PpaYidRg
part 108 to the protective sheet peeling party 112. Thus, a series of

processes oft omdyl0hef; theywallseprpeaseing appafatus HEC ghotarin Figdhaand tlee wafer 2dfer to
the wafep f m‘,‘tdhg[he%?%{i %C%S{h%a fzﬁﬁtﬁﬁdo\’e sheet fromthe wafer, is
systematized 1h linei1nt «;P watl e B anari zation apparatus. The wafer

pl anari zati on appBicarafier procefsingtagparathe ti0memprises afwafertsepplping part €26, wiaimet he

t hi ckness i i [ i I : r . s the
thi ckneas oRaiiat Rty S ounkl W S, 4 UEF REAE LIRS, ARG, e FRRSD,
back gr! ndep;ol@tiwmh_ d_ﬁ:tttrpeelir:lglplattilh@apkm?inggﬂ;11810a8/@fetframca}osetrlilﬁ$nd)l;1_ y f
processi ng ri.ndi ng, t [ rse of the water, neasuring the thickness o
t he wafer, gfa?fg?ﬁ“ﬁ o teSI\/lvg %‘fy@o the wafer franme, then peeling the

prot ectiawe sheet Theowaftrsepplgihgpart t@Ecolbprisassh alimtmenednii 22 and¢he wafd2 I n t he
waf er pl anarizati.on at .of the. odiment, if, th hi ckness of the
wator 6 mouelpRiRprAPRESE e Midineh! BuiE AR T vtk 2P Bp hABERERS o

pr edet er m nebuhiggland®8, Thecaligamhen udib 125cangirivesededsaridgheble b2k kndtaabl e 48

with the holdin ad 6 f t.he tr rti arm.66 and,js _ground . again.
Thus, 1t carpiErE8sialy btGh SPRER et i laf Sad B st BBAR Sant . ¢ ne
capaci t ance pasitiansf tR2ndtch @il drizfltadién fldd €oriied ohl kHervgufetedbiaae a battertpbsiribhofkeess

of wafer; however, a ot h evj.ce nmeasuring the thickpess. of. fer can
subst!tu%se f er?ﬁ@"é@%&&i“ﬁ‘ih& €8 t??‘f‘orlquig'th °Br, Egﬁ‘[tz’rzgrﬁé‘ﬂg'\fﬂfgnt, t he
capaci t ance a5&n&Aag toWMe d@erﬂﬂéﬂ@es@M.erMbﬂ%ﬁ&@fﬁ@ﬂy,Z@e 90asakng @blBBAS 14r6taich €0

t hi ckness of the wafer 26;. however another structure can be used where the

capaci t ance ‘& fsapicd or the ofiptalipnflagformed emibe piates 46 &rces rpredeieriged ditogiops

neasur ed Whizh@ ieR@ ik ¢f thébirdndpdricd B RehiRdatdY £F8 SR AARRRL bADER HERSOr 92
by the transporting arm66. In the present enbodi nent, the thickness

measuri ng uriyaferjtengpepingsepos 404 sedhaidltecqentenafiibe watgr2tis it e theigentenad the chyek

waf er i ngpegidhgpgdevice is not limted to the thickness neasuring unit. A
vi sual inspecting device including a canera to imge to visually inspects
15 the wafer for BRewisT Eanspesng obet 194 ransppus the ajafer 26 froorthe i itradiaig upitt o

S the va ¥R et PP o gl £ o T adidy
wi ndow and o8 ‘PareheP AR AL iz, ARG lp b KAEVE o RREE, DR RN 68

visual ly inspected can be provided to the wafer planarization apparatus 1.
It should be understood, however, that there is no intention to limt the
invention to



20 the specific forns disclosed, but on the contrary, the invention is to
cover all nodifications, alternate constructions and equivalents falling
within the spirit and scope of the invention as expressed in the appended
cl ai nms. 13 WHAT IS CLAIMED I S: A wafer planarization apparatus (1),
conprising: a processing part (10) which holds a wafer (26) through a
protective sheet (T) adhering to a first surface (26B) of the wafer (26)
and processes a second surface (26A) of ®he wafer (26); an inspecting
devi ce (22) mhich inspects the wafer (26) having been processed by the
processi ng part a frame adhering part (. 108) which adheres a frane

(F) thr oughmaurgwe@@rt(l% tie tyaéer SRRPATING mbpat:% ig zsszt)lmet indyriglgetat. and6)
havi ng been insRECHEImA%0 bite, h&&ﬂ%%d 19, J8¥h KSrévidokiar an &eedahrt@ (Rafh 160112)

whi ch peels the protective sheet fromthe wafer (26) to which the frane
(F) has beefihaudhier 24dis beld &y andtion hy ferhplding paé 2 eo {586 be tamgporddi ch transports

the wafer (26) bgh%%ﬁo%ﬂﬁ%ﬁ{&?%l@g'&Qfe%gh%lé oft e hﬁﬂﬁa&@%%{shﬁlg eﬂ%}f' ce

(22), the frame hering p e pee I ng part
waf er pl anamiafeatrome Fdppbeisg lhsougli)i vwater chredi $1g Morecpexifinally, tdneafed 39:is adhered

transportin evi trans orts e waf er hav been
processed b?/) [g Waféf %}%g(ssss?c&' Pfhe r ffa(r)ne he Aisr%}s(b Ib{“%eﬁ% 6d§1w C m&g’ﬁm and
t he transponos agnpiew ecmo(tﬁgibodyﬂ& d Hobdes D3, b Svatdi @haspddaberifig2imit 138\ahadg whaten

accepted by the i nspecting device (22) to the frane adhering part ( 108),
and transpoP? Wﬂ?&ﬂ&ﬂé48(26) havi ng been rejected by the inspecting device

(22) to the procesitd mgviRabddy (134 R)slidsblPdrdnBed GPFUMEAESs 142oNBI eHe dudf)rails

10 142 is shown in Fig. 6), and is moved on the guide rails 142 by a feeding unit (not shown)
such as a feeding screw mechanism and a cylinder, so that the moving body 134 can be moved
back and forth between a predetermined wafer frame receiving position and a mounting
position, which is settled above the chuck table 128. The holder 136 is arranged on the
moving body 134 to hold the wafer frame F.

15 The wafer sheet adhering unit 138 and the wafer sheet cutting unit 140 are arranged
on the moving body 134. The wafer sheet adhering unit 138 comprises a wafer sheet
supplying roll 144, on which a length of wafer sheet S is wound, a wafer sheet winding roll
146, which winds up the wafer sheet S unwound from the wafer sheet supplying roll 144, and
a wafer sheet pressing roller 148, which presses and adheres the wafer sheet S onto the wafer

20 26 and the upper face of the wafer frame F. The wafer sheet cutting unit 140 comprises a
cutting arm 150, which can be rotated around an axis 151 and vertically moved, and a cutter
152 provided at an end of the cutting arm 150.

Hereinafter, operations of the above-described mounting part 108 will be explained.
The mounting part 108 is positioned at the wafer frame receiving position at the beginning,

25 and the wafer frame F is supplied from the wafer frame supplying part 110 to the mounting
part 108, on which the wafer frame F is loaded onto the holder 136.

After that, the moving body 134 is moved to the mounting position represented with
alternate long and two short dashes lines in Fig. 6. In this state, the center of the wafer frame
F held by the holder 136 is fit on the center of the wafer 26 held on the chuck table 128.

30 Then, the chuck table 128 is moved up by extension of a piston 154 of an air cylinder

unit to a predetermined adhesive position. In this state, the reverse (the upper face) of the

wafer 26 is even with the upper face of the wafer frame F.



3. The wafer planarization apparatus ( 1 ) according to claim1 or 2,
‘wherein the inspecting device (22) conprises a thickness neasuring device
(92) which neasures a thickness of the wafer (26), and the inspecting
device (22) rejects the wafer (26) of which thickness is thicker than a
predeterm ned thickness. 4. The wafer planarization apparatus ( 1)
according to claim1l or 2, wherein the inspecting device (22) conprises a
vi sual inspecting device (22) which visually inspects the wafer (26) for
breaks. .As[F.A nFY.Asn?. A9. A . ALn. A&nY. K&. A9. A9. AsnY. A e. A. 3e <Sjs.#?M ik
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10%& () 098 () - %eé(&é&%%u)ci{?%qu the &Beor/éﬁ {)51 theﬁaéeiz__: m 81: are thus finished, and the

10%) 10%&' (ymovinE(udy (34 is &3drdedkio(the BAfORAN(S re?@ﬁfwlﬂ@mit(o)l y! Z10%&' () - <UTdEMN S&
oot 00 () 20005 (s U B i O
VI W " $%-' z XGl@Sunting part 108 positioned at the wafer frame receiving position. As shown in Fig. 5,

the wafer frame supplying part 110 comprises a wafer frame stocker 156, in which a plurality
20  of the wafer frames F are stacked and stored, and a wafer frame supplying robot (not shown),
which transports the wafer frame F to the holder 136 of the mounting part 108 positioned at
the wafer frame receiving position.
The protective sheet peeling part 112 peels the protective sheet T from the obverse of
the wafer 26 mounted in the wafer frame F.  In the protective sheet peeling part 112 in Fig. 7,
25  an adhesive sheét 160 is unwound from an adhesive sheet supplying roll 158 in a state where
the adhesive face of the adhesive sheet 160 faces downward, and the adhesive sheet 160 is
pressed and adhered to the upper surface of the protective sheet T on the obverse of the wafer
26 by an adhesive sheet pressing roller 162. Then, the adhesive sheet 160 is wound up by an
adhesive sheet winding roll 164, so that the protective sheet T is peeled from the obverse of
30 the wafer 26.
The cleaning unit 114 in Fig. 5 cleans the obverse of the wafer 26 from which the

protective sheet T has been peeled with jetting and scrubbing.  That is, the wafer 26 is held
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#1092" 2" &I ( )wafeQ 25‘3‘0 that the wafer 26 is scrubbed. Then, the cleaning water is jetted onto the wafer

26 with low pressure with the wafer 26 being rotated so that the wafer 26 is cleaned with
5 low-pressure jetting. Thereafter, the cleaning water is jetted onto the wafer 26 with the wafer
26 being rotated so that the wafer 26 is rinsed, and air is jetted onto the wafer 26 with the
wafer 26 being rotated so that the wafer 26 is dried by spinning.
A wafer frame cassette 166, which can stores a number of the wafer frames F on
which the wafers 26 are mounted, is set on the wafer frame mount 116.

10 The transporting robot 118 takes the wafer frame F out of the holder 136 of the
mounting part 108 positioned at the wafer frame receiving position, turns the wafer frame F
over, and transports the wafer frame F to the protective sheet peeling part 112.  Since the
transporting robot 118 is a common industrial robot and the detailed structure of the
transporting robot 118 is well-known, the description will be omitted.

15 The transporting robot 120 transports the wafer frame F from the protective sheet
peeling part 112 to the cleaning unit 114. The transporting robot 120 also takes the wafer
frame F out of the cleaning unit 114, and puts the wafer frame F in the wafer frame cassette
166 set on the wafer frame mount 116. The transporting robot is a common industrial robot
same as the transporting robot 118.

20 As explained above, the wafer planarization apparatus 1 of the embodiment has the
back grinder 10, the mounting part 108 and the protective sheet peeling part 112, and is
provided with the transporting arm 66, which transports the wafer 26 from the back grinder 10
to the mounting part 108, and the transporting robot 118, which transports the wafer 26 from
the mounting part 108 to the protective sheet peeling part 112. Thus, a series of processes of

25  grinding the reverse of the wafer, adhering the wafer to the wafer frame, then peeling the
protective sheet from the wafer, is systematized in line in the wafer planarization apparatus.
The wafer planarization apparatus 1 of the embodiment is further provided with the thickness
measuring unit, in which the capacitance sensor 92 measures the thickness of the wafer 26 of
which reverse has been ground, between the back grinder 10 and the mounting part 108, so

30 that a series of processing of grinding the reverse of the wafer, measuring the thickness of the

wafer, adhering the wafer to the wafer frame, then peeling the protective sheet from the wafer,

can be systematized in line.
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can substitute for the capacitance sensor 92. In the present embodiment, the capacitance

sensor 92 is moved over the wafer 26 so as to measure the thickness of the wafer 26; however

another structure can be used where the capacitance sensor 92 is fixed and the thickness of the

10  wafer 26 is measured while the wafer 26 is transported over the capacitance sensor 92 by the

transporting arm 66.

In the present embodiment, the thickness measuring unit is applied as the wafer
inspecting device; however, the wafer inspecting device is not limited to the thickness
measuring unit. A visual inspecting device including a camera to image to visually inspects

15 the wafer for breaks can be used substitutively for or additionally to the thickness measuring
unit. Instead of the visual inspecting device, a window and so forth through which the
appearance of the wafer 26 is visually inspected can be provided to the wafer planarization
apparatus 1.

It should be understood, however, that there is no intention to limit the invention to

20 the specific forms disclosed, but on the contrary, the invention is to cover all modifications,
alternate constructions and equivalents falling within the spirit and scope of the invention as

expressed in the appended claims.
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processing part (10);

a frame adhering part (108) which adheres a frame (F) through a sheet (S) to the
second surface (26A) of the wafer (26) having been inspected by the inspecting device (22);

a peeling part (112) which peels the protective sheet (T) from the wafer (26) to which
the frame (F) has been adhered; and

a transporting device (66, 118) which transports the wafer (26) between the

processing part (10), the inspecting device (22), the frame adhering part (108), and the peeling
part (112).

2. The wafer planarization apparatus (1) according to claim 1, wherein:

the transporting device (66, 118) transports the wafer (26) having been processed by
the processing part (10) to the inspecting device (22); and

the transporting device (66, 118) transports the wafer (26) having been accepted by
the inspecting device (22) to the frame adhering part (108), and transports the wafer (26)
having been rejected by the inspecting device (22) to the processing part (10) so as to

reprocess the wafer (26).

3. The wafer planarization apparatus (1) according to claim 1 or 2, wherein the
inspecting device (22) comprises a thickness measuring device (92) which measures a
thickness of the wafer (26), and the inspecting device (22) rejects the wafer (26) of which

thickness is thicker than a predetermined thickness.

4. 'The wafer planarization apparatus (1) according to claim 1 or 2, wherein the
inspecting device (22) comprises a visual inspecting device (22) which visually inspects the
wafer (26) for breaks.



