WAFER PROCESSI NG METHOD AND WAFER PROCESSI NG APPARATUS BACKGROUND OF THE
INVENTION 5 1. Field of the Invention The present invention relates to
met hod and apparatus for processing a wafler- when a seni conductor is
manuf actured. 2. Description of the Related Art 10 In the sem conductor
manufacturing fiyakdr bABCESSZRCOURALMA &lip! GRFSR! DahASLEASE NS Al Ler
year. |n order “tToO Iprove a packrig—aensty—Fh hickness ‘of =& waf er
tends to be reduced. In order to reduce the thickness of a wafer, an
underside grinding operation is 15 carried out, i.e., a surface
protection tape is_adhered to a front surface of a wafer, on which
seni conduct or  devPEEECEPENDoPFe@HEL ENUENRIGND hol d the wafer and, then,
the undey side of the wafkek)iss ogreyad nb@ﬂ@%%ﬁ’ as the thickness of a

0

wafer is reduced, it is nore difficult t handl e the wafer, and the

reliability of a chip mBaft Ph§SeBpeilavEDhionf tetatbe wafmethsdcand i nto
chips, is reduggdrathecene BgbYeskNgyILO0 u e. ( dersi%e abt.ai ned
after the unde?gige groundi%g ope%aﬁ?o% ?ggggr$§§§ %u%?ml?%n %%?%%éﬁ, SO
that a fractuf8™&§ECUSE€Eurring on the 25 ground surface, in the underside
groundi ng operatio@,. ispese#®pedon! BESEHR RA$§Egan Pl asma- processing
operath%n is carried ogt %H a wafer when a sem conductor is

manuf actured. In JapanesE GRExSRTAEANPUEEAE Pabhfaatubindorf {«okaitheNo.

5- 182935, KokaﬁzNoofSaZQQE&&,tKﬁHéit&bingreé§ZSg§arK95€ér a9 293876,
Kokai No. 11_%%8%%3t !@98/33362 ngai No. 2000-216140, ial'hb.

2001- 127016, “RoRai ~Ro*™P861°18088%<10dpdRBEE XN Reth Fakmass UM i cation
( Kokoku) No. waiex%ﬁndsa;uaneeereataeea.N01n35ra5§4988red@@@n%1~3§ Pat ent No.
2594448, Japaggse g@ggng h%.wa%673526, Jaganeae Patent No. 3093445 and
Japanese Pat ent ﬁo. 29F282"375F1 ofR BAERAIdEVIEERIIRG ORMEIE 00 15

seni codquct or CREragAubat, uded. or avankfaseppocesstign tEbHIOds Qihawafer to
be pl asma- proggsged ane dlsghosede Yoyakly, LR ondef L9, /mprove the level

of semiconductor
devices are formed, to draw and hold the wafer and, then,

the underside of the wafer is ground. However, as the

thickness of a wafer is reduced, it is more difficult to
20 handle the wafer, and the reliability of a chip mounting
operation, after the wafer is cut into chips, is reduced.
Accordingly, the ground surface (underside) obtained
after the underside grounding operation is carried out,
is polished, so that a fracture layer occurring on the
25 ground surface, in the underside greunding operation, is

removed.

In some cases, a plasma-processing operation is
carried out on a wafer when a semiconductor is

manufactured. In Japanese Unexamined Patent Publication

30 (Kokai) No. 5-182935, Kokai No. 5-299385, Kokai No. 8-
167595, Kokai No. 9-293876, Kokai No. 11-260793,
WO98/33362, Kokai No. 2000-216140, Kokai No. 2001-12701s,
Kokai No. 2001-160551, Japanese Examined Patent
Publication (Kokoku) No. 7-111963, Japanese Patent No.

35 2534098, Japanese Patent No. 2594448, Japanese Patent No.
2673526, Japanese Patent No. 3093445 and Japanese Patent
No. 3231202, various plasma devices used when a



cleanliness of a wafer, for exanple, a gettering nethod, 5 in which the
| evel of cleanliness of a device active region on the front surface of a
wafer is maintained by formng a site to,collect heavy netal pollutants
on the wunderside of the wafer, is adopted. However, as described above,
if the thickness of a wafer is reduced, 10 it is necessary to provide a
process, subseguénbntioctbe igriadifigcpuosesss var Wi hodayermgamaged by

rinding is . Accor dingl the effect of the getterjng cannot be
gxpect ed, andﬁl?gﬁxggn?gmgngg#gg é%r%?i %S%%&ﬁ%qe%eﬁgﬁ’éq I9-SGhpSeEeent
years, a further reductVsnalhyf hen dﬁdéhinkmmmmdﬁeEtwwﬁrﬁvd%<{?qU|red.
Thus, it is dirffLl - 0..pbt ai he effect_of, Bettering, an re is a
high possi bi Flﬁ.%%ﬁ{f%g?sgnogl éeg‘f’?];%@ A IR Gt AR et 1D meoRd,
cont am Rat i oninf whighntkactevel sEnttemulictess dhen dbiwidy sctwafer, a

dicing tape i i e i of the wafer,, and a dicing saw
cuts ghaI Pmy%ﬁ?ﬁhgﬁ% E%Qd?g?%g ?lg%gﬁ%%%‘ﬁﬁ hwea$ ont® éﬁfﬁ'lf‘gtcaeme(‘?? Yhe

waf er, so thafoémbagtaoﬁitﬁet@i@¢h§e¢ap@eatymmetalzpuﬂlﬁfuffsyhet?mparated
di es can be f in , icing tape is
directly 25 ggg??%%d??% g?%??g‘?\éefdgéhr sétp%@%e/ e ':,/\Kja}?eer‘;?%rpad? ately after
pol i shing, an®88REsPBA RBPF¥R: bef vekd Ethickneshpf tapefan ihergubideshed

surfaceoi s ingteasedebesalse tdeproplashed, ssudace %%%&@J& &% the

Therefore, it _is difficult to pick up the dies fro IcCing tape in a
30 di e bondi n§*bPEFEFi BROCESFt hih , Whvheh & lmrer damagrd duf fowinatimioy is

cl eaned, a natemebeaxi dectay@in§By| nehé aprudt fOF mnd hieknessd %a%{g:.tt' y
formed on the_undersi er. Accordjngly, there 1s a possibility

f _the, !
that the undePSi ﬁéF’SFgg%g ?ﬁ‘geﬁ%mge?oﬁ?“b%ammwewgﬁ RGN film

forming procBspediielip,ths aboyetnptars) HxfeteriayeFedddtidi Sin Gage, not
only ajproble

o o e ool oEae char T s ( FeR Chon olutfret e deti CasF gt or med
from a wafertoi obksipreherabfecthaf gepoéishgngamd ogtesse ifss a high
possibility that an electrical failure may occur due to
ion contamination of a manufactured semiconductor.
When dicing a wafer, a dicing tape is applied
20 to the underside of the wafer, and a dicing saw cuts
halfway through the dicing tape, from the front surface
of the wafer, so that a part of the dicing tape remains
and, thus, the separated dies can be prevented from
scattering. However, when the dicing tape is directly
25 applied to a polished surface of the wafer immediately
' after polishing, an adhesion force between the dicing
tape and the polished surface is increased because the
polished surface is activated. Therefore, it is
difficult to pick up the dies from the dicing tape in a
30 die bohding operation. |
Further, when a wafer is not sufficiently
cleaned, a natural oxide layer having a nonuniform
thickness is partly formed on the underside of the wafer.
Accordingly, there is a possibility that the underside of
35 the wafer may be mottled in a later thin film forming
process due to the above natural oxide layer. 1In this
case, not only a problem of appearance but also a



5 adopted to obtain an excellent uniformthickness of the wafer. However,
the underside of the wafer is flattened nopre than necessary after the

pol i shing process. Accordingly, when the polished surface of the wafer is
coated with a netal coating in a later metalizing 10 process, an adhesion
force between the nmetal coating and the polished surface of the wafer is

reduced, and tieiandical ieoaliengriwylbershekpped. oEnthe§eﬁicéﬁﬁu@$ﬂy
probl ens, thegggg %% %f the present invention is to provide a wafer
t

processi ng i'n which a wafer can be processed while the
occurrence of an electrﬁuathéauluhenlaléeﬁbteca@dléégnaké fbhged hi Ldeness

of the wafer is ce and t o _prov fer processing apparatus in
whi ch the mafeer%%gengng ﬁgﬁahg chﬁfaa BHElSQBHSUNﬁﬂFﬁG€Ii$FE

| NVENTION | n end@@rtetdot@cbbe\aent he alaaeelehj:echlfacmotﬁhﬂﬁnégsaoffﬁl{ét

aspect of the present o] ere_i.s_.pr ocessin
ne?hod conprlggggﬁfheﬂggéggng@hgrlHgﬁﬁélg% ﬁdgﬁgl @fﬁF asmgiéFt%ﬁﬁ%% is

provi ded, on E@rﬁt§hﬁmonﬁcgﬁsﬁa@eﬁfWethtaeppulahhlygoprseahgonductor
devi ces; poli un r gri.ndi ng operation; and
%@c@&dﬁn%ﬁ? dnay Eﬁ% o?&gﬁgglsﬁggggﬁr? cgh?oVﬁg .

carrying out a plasma-prdcessin 5°*a°p5 B bYS t he
pol i shi ng opeF&@t@ﬂ witdler BEfA d@pétnngedngaséaUsramababhetﬂg|n a pIasna

30 changer, t%rb@%@%anaﬂbeﬁegﬁﬁﬁrfQQthSeEQE ﬁhggesﬂé%gfegoagb

the first aspect of the present invention, e oxI de _
t he polished §ﬁrF§@é58ﬁdtﬁ§r§ﬁ§@r§ﬁd§h@fWﬁﬁ@rmasereandedacamddtmgly, the

occurrence of me®@lCed@Thgaha9nveaRthepegvented. 35 Therefore, the wafer
can be processed while the ,occurrence of an electrical failure is
restricted even if thelfhiVdRWe®S &het RBOWAT BFOPsemaduthe. ofhechl afma

processi ng opeh@tpaﬁseam bﬁv@@kﬁbﬁdlgukolﬁﬁBdhéEGBYWQEEE ré@@s§¥ﬂ?5h'”9
process;g ACCOFdI is, different a sItuation when

t?%d{ ﬁ rst aspect
itis necessary AR EPEED Re W FerCFPOH?aPBBF?§ﬁPﬁgWﬁaeﬁ|h@eto a
pl asma- 5 proeessirrgneecbifnan electiriicag ohitopkamknabkeRikroM &en if

the thickness of the wafer is reduced and to provide a
wafer processing apparatus in which the wafer processing
method is carried out.

20 SUMMARY OF THE INVENTION

In order to achieve the above object, according to a

first aspect of the present invention, there is provided
a wafer processing method comprising the steps of |
grinding an underside of a wafer which is provided, on

25 its front surface, with a plurality of semiconductor
devices; polishing a ground surface formed by the
grinding operation; and carrying out a plasma-processing
for a polished surface formed by the polishing operation
under a predetermined gaseous atmosphere in a plasma

3¢ chamber, to form an oxide layer on the polished surface.

Namely, in the first aspect of the present

invention, the oxide layer is formed on the polished
surface on the underside of the wafer and, accordingly,
the occurrence of ion contamination can be prevented.

35 | Therefore, the wafer can be processed while the
cccurrence of an electrical failure is restricted even if

the thickness of the wafer is reduced. The plasma-



pol luted atnosphere to the wafer can be prevented and, thus, the
occurrence of an electrical failure can be further restricted. Further,
inthe first aspect, even if the dicing tape is applied, an adhesion
force between 10 the dicing tape and the %afer is not extrenely | arge
because the oxide layer is forned. Therefore, the difficulty of picking

up of dies caprdmast.)srmr&;%l:at%&p carl b R rieH AIPEGHmediRE e ‘ﬁ%f S’ft%gn be
preventedfrq%rHedbel nottled in a later thin filmformng process
0

because t he LGP ned G EHE%d M de fdsdc@serct héswaf er .
Oxygen is suppififsrdrt theompl A uhiafemhdno iPr QW R RILPYIeR at nosphere

th I r oces ration to f rn1the OXIde | ayer. Accordlng to

:ansecgng gzggtﬁao%%f:%ét}bge %ﬁet Zéfqr?\\?erﬂq hingem@Ghing 3@ de@lasmar er
processhng nmﬁmmbsmg)m&mglé he;rﬁet ms;:m‘g ot @éiritﬁr]ﬁmalt:l%f l%'r?ﬁ af f a

fer which |ts ce, W apuraly o]
\évgm'econduct orécgj'e\%tgee%da ?Efp 71y tao ffself &0 Do mFeY s echéngr i ndi ng
operation; cdrhudnglrrutocrdireice 25 rdramcmrr(i@;eﬂsm”ag_lﬁﬁre apobeshed
surface for ”Eﬂn.b%e%ﬁ‘e:e icﬁn{)ﬂc{'g ogqlerr t| (r)fntluﬁ‘n%g‘(ﬁ f| rst aseous

e

at nosphere in asna o i &Ce; ARG
carrying out i s@‘@r@@l%rﬁa&m dcfemmlg.e‘dor amheaq}mdsmrecfomer baceeaht er

the washi ng opes afd omd :%&%? arxecand %_%ogl%&a rmf ekrlneere |n the plasna

chanber, to forman ayer on t e pol'i'she ace. 3‘? in the
second aspect begausfe tﬂ”r%s%ﬂde i raseatt jdion famredoxi dddrafars, sther med on the

pol i shed _surd s an d e, tindiedigile of dhe o Pl ARSIl Va1 33, the

occurrence of am nation can be preven ii s casSé, the
oxi de | ayer |35“ ﬁrﬁ?‘br%ﬁ%ﬁfﬁt e Wadar wedadse Ptrrﬁéfe@medie flrszyter is

formed after taaﬁg:h&ﬂﬂjlrtgj operati e @nthid MiSm tﬂyamm{ Iprg,%sge processed
mhlle e oc urrence f an e ectrlcal fallure is furthe restricted even

T thelThi kiSRS ¢ © | Y A be ARG S0 e saddmg
pl asma- pr ocewr@@@eﬁﬁttkﬁmmeﬁm be gk iied saippliigediately pabtgs the

pol i shing prQﬁ%ﬁ%bef”Eo provide an oxygen atmosphere in the plasma~
processing operation to form the oxide layer.

According to a second aspect of the present

20 invention, there is provided a wafer processing method
comprising the steps of grinding an underside of a wafer
which is provided, on its front surface, with a plurality
of semiconductor devices; polishing a ground surface
formed by the grinding operation; carrying out a first

25 plasma-processing for a polished surface formed by the
polishing operation under a first gaseous atmosphere in a
plasma chamber, to clean the polished surface; and
carrying out a second plasma-processing for the polished
surface after the washing operation under a second

30 gaseous atmbsphére in the plasma chamber, to form an
oxXide layer on the polished surface.

Namely, in the second aspect of the present
invention, the oxide layer is formed on the polished
surface on the underside of the wafer and, accordingly,

35 the occurrence of ion contamination can be prevented.
Also, in this case, the oxide layer is more uniform and

excellent because the oxide layer is formed after a



can be carried out in the sane plasma chanber. Accordingly, the second
aspect is different fromthe situation, when it is necessary to transfer
the wafer froma polishing machine to a éiﬁst pl asma- processi ng 10

machi ne, and fromthe first plasma-processing nachine to a second

pl asma- processi ng machi ne, the m xing of contam nation froma poll uted
at nosphere tocldmnived espenntide q@yverthed ands ddls:s ddie RCYHIRBEBJ0f an

el ectrical fai can further restricted., Further, in the 15 second

aspect, even ﬁi#%gt%‘?ac?‘%g?’f’é%%c? s~ ag ieé‘tfcecaﬂca;]dh%slildﬂ:ﬁ dricéBéetReen the

di ci ng tape aresthectved ezvers iflotthexttrrmiaif gsdkajmaycmammf " tike I?ﬁggédl' ayer
is formed. There 1 fficu of picking up of dies ca

prevent ed. Aligrg(% %Jﬁfﬁeérgtgc%%%&léépéeﬁ%mi fpgr%%ﬁsé%rbgﬁﬁ?er%oﬁ‘rse\?éﬁt _88 from
bei ng ndttl edcarried et itmedisteny osrf.;ueng trmtcpz:dsns‘ l—bzeupf q%:)dds%b ,0xhede

| ayer can be i er,. rbon

te%/rafl uor i deé%z g%)@%%bg%lﬁ% %ng% u%(rﬁ?edg](asﬁ% m&éan&?ptpl ied to the

pl asma  chamAFCeA DY detlhd seewsprspeadf IGF41idff<Sfmt rfrind‘rret215 ];)Iplr?ted o
| asma- pr ocessi ©ops at to. C ang i S

Itohe sarrg pl asﬁjﬁﬂgahanbe'r.dtdg%r%siJd%%a%%’té@sp fere o S%%gcer? iwr?f'tseﬁe second

pl asma- pr oceskF oy 2 Whﬁlbﬁhgt%éqi%mﬁ the i ldest aylersmaAqomradissgngo a third

aspect 101 t hendtiesed] 2041 PYaR! 408, AR &1l O S & VPTEITECessi ng
nmethod conprising the steps of grinding an underside of "a waféer ichis

provi ded, on Ft3EFIRAPEIFFACRICGFSHLL Mashiiney the mierinaoreduct or

Lo ng o SIS TR SR MM
CarIY T O e SRR BICSRT T AL ol sned surlace [oued BY the
chamber, to _rﬁmighemtd:mpbéiﬂhlﬁdh@ﬂr:f@ﬂenicd\ﬁﬂ?gmintsﬁhaéﬂ? iltor{l:tg%eflipem of
eohetdehy SYEO RinbLe LRPEELURL RN ol S SRR SN oot e
in a later netdhégiony frocessebieers thd alidirey rougheshpatd ammfebhys, even
on a thin “ﬂfﬁgtt£§iremely large because the oxide layer is formed.
Therefore, the difficulty of picking up of dies can be
prevented. Also, in the second aspect, the wafer can be
20 prevented from being mottled in a later thin film forming
process because the oxide layer can be formed on the
entire surface of the wafer. Carbon tetrafluoride (CFq)
or sulfur hexafluoride (SFs) is supplied to the plasma
chamber to provide an atmbsphere of CF; or SFg in the
25 first plasma-processing operation to clean the wafer, and
oxygen is supplied to the same plasma chamber to provide
an atmosphere of oxygen in the second plasma-processing
operation to form the oxide layer.
According to a third aspect of the present
30 invention, there is provided a wafer processing method
comprising the steps of grinding an underside of a wafer
which is provided, on its front surface, with a plurality
of semiconductor devices; polishing a ground surface
formed by the grinding operation; and carrying out a
35 plasma-processing for a polished surface formed by the
polishing operation under a predetermined gaseous

atmosphere in a plasma chamber, to roughen the polished



metal coating can be prevented from being stripped. Carbon
tetraf.luoride. (CF4) or sulfur hexafluoride (SF6) is supplied to the

pl asma chanber to provide an atnosphere 10 of CF4 or SF6 in the

pl asma- processi ng operation to roughen'tﬁe‘surface. According to a fourth
aspect of the present invention, there is provided a wafer processing
apparatus cosprfseéag grinding neans for grinding an underside of a 15
waf er whose front surface has a plurality of sem conductor devices forned

thereon; polishind #8ahg HF EhIHEHihGSPesitoid e mE@serdr med by t he

gri ndi ng nmeangnvemiton] ashHE- @i QSESEIND MBS Wle L ald Wt il & RLas M-
processing for_a ol%gggd Sﬁéface formed by the polishing 20 operation
under a predet @A He ¥ eBtSSR TRSHIRT S 1 & p| ARG HinsiiYer @ 6tRr m an

oxide |ayer orodtiengpotdoshed isudfboser Nar®iM zidy the dy th raspeakcof the
present inventjion, the oxide. |layer.,is fornmed on the polished 25 surface

on the underside oP IRed AP Rr i ¥hy, Hitbr AR PP the Todt wadsic &gt i on
cont ami nat i ometal beopt evgnt@d. be Therwefrre] fiden Rfiglg earr ibpaer.ocessed

while the oc C f lectrjcal failure is . restricted even if, the
t hi ckness of %‘:%6%@?9?%??%%5%%%. l@%& 'SlragH'&%élﬁ Besedlirag 8pé§5‘i)i o can
be carried ouwtupphiedatel yhafpbasma hehguodd s o pracks an Acersgihegky, the
fourthyjgspect.} di nt .f Lfuat | it IS necessary to
transtsy [he waror (on'd 55 Fof BsRhhdRPECe80ERg) ekt ErEcEEs ng

machi ne, the Re%IRYn otheorpraf®e@ti on froma 35 pol | uted atnosphere to the

wafer can be prevetedzaidly £oMuScodhth apsuLence dl. 35}%@8 Gtrical failure

can be further restricted. Further, In h aspect, "even if the
dicing tape iS"EppFied; BRCRANESiRFPTHIeE detafkah prdresdiicingrrapetasd t he

wafer is not extpeielNgl Gf9€diRNE R gy 3%%%1@@’% iLﬁzd‘e%{Ié%%- °fd =

Therefore, a difficulty in picking up of es, can be preven
5 fet

in the fourt WAEPECYNOFRel HR "ers‘é]égfﬂ% RevemBiradtign deing nottled in a
later thin fisemiconingtproeessceHeEse tiiexdile dAVEIMIGRN ankoEwed on

the entire polishing a ground surface formed by the grinding means;
and plasma-processing means for carrying out a plasma-
processing for a polished surface formed by the polishing

20 operation under a predetermined gaseous atmosphere in a
plasma chamber, to form an oxide layer on the polished
surface.

Namely, in the fourth aspect of the present
invention, the oxide layer is formed on the pcolished

25 surface on the underside of the wafer and, accordingly,
the occurrence of ion contamination can be prevented.
Therefore, the wafer can be processed while the
cccurrence of an electrical failure is restricted even if
the thickness of the wafer is reduced. The plasma-

30 processing operation can be carried out immediately after
the polishing process. Accordingly, the fourth aspect is
different from a situation when it is necessary to
transfer the wafer from a polishing machine to a plasma-
processing machine, the mixing of contamination from a

35 polluted atmosphere to the wafer can be prevented and,
thus, the occurrence of an electrical failure can be

further restricted. Further, in the fourth aspect, even



surface of the wafer. Oxygen is supplied to the plasma chanber to provide
an at nosphere of oxygen in the plasma- 10 processing operation to formthe
oxide layer. According to a fifth aspect gf the present invention, there
is provided a wafer processing apparatus ‘conprising grinding means for
grinding an underside of a wafer whose front surface has a plurality of

15 semi conduct.dr ttevidéedntorapd ibeappmle@plaﬁhagme$£@@8féﬁ%e P& N9 a
ground surfac forned by, the ans an asma- processi ng nmeans
i n which, aftgp a“f-rEf tﬁPSs%ﬁd Eb@e§g§ﬁ5 8 Rakr %Hr%%?f%nl%xﬂ%llshed
surface fornbdcbysehehpobxihengagpsraklﬁarmader Bhétéﬁ@rQﬂS§OU5 20

at nosphere in ads EH%EH@ chanber to cle surface, a second

pl asna- procesSing s Car fie l8h%ngnu?h8 Bb??sﬁ@ﬂ E%r?%%%eﬁﬁﬂﬁr éﬂéébond
gaseous 2at nosphetéei doulréh pkasoh, chhabeaferOCéﬂrhéapr@«eﬂ@e£ay§ﬁnon t he

| i shed | f.th t
ng;at?on Surégggldégfgﬁg? to %0%%€§r hafﬂe§bg tﬂﬁalngﬁp é%%ggn t he

under si de of bﬁéaW@ﬁeﬁhan@x1decéa¢engtyn behéonmedroﬁntmeoéntpﬁe
cont ar nat | on<Gaebe KGRt edeer SOxykln! HLSoGR5R AN O e L aver Ts

nmor e uni f or m and excel ent ecause € oXxi de
cl eani ng oper &RprBREENHO PW@§ldﬁhénmatEGSphﬁrbeoproxpgsndlnmhhéepliﬁma—

occurramnce OfF%Bc%E%ﬁhb'%%Er%%hbgrEOTE8§§r£H§rox%§§tiéié§d even if the

t hi ckness of the wafer i s reduce Seconhd” pl asma- processi ng
operations can be 35°@&fFingdteud fifibhi asppgtapfethehprpotnshi ng process,

and can be cahkieediowt, t%e&@e1§35§09£§§Haacﬁéfgﬁr ro@@gg{g% Qgéér%éﬁi
when Tt

fifth aspect is dlfferent fromthe situation IS nec
transfer the ﬁ8F8F1§FBHIgélﬁgﬁpghmﬁ@nﬁaéﬁFn%riﬁdéng|@%tu@¢%§ﬁhd©ﬂﬁ%éSSlng

machi ne, andwhfemlwhesblE&bnplaaﬁﬁaaéoﬁﬁﬁshnﬂlﬁﬁﬁhiﬂ§ §{p a second
pl asnma- 1Rrocesgin hi ne, the,m X gﬁrgad Htanlnatlon 5 froma polluted

atnosphere t 0 °th b Ft8§ndﬁglﬁ?§v SRarepRuspot hehteg uredt £BT an
electric fail podisaringea fguvtiher sueshcecfedmefubyhehe gﬂlﬁ@fnélﬁéihéﬁpeCt

even if the Qh&'Bﬁa%%%e r%ceBBEhsdmeQHSaQQG%BQth°r gegeé 1rst
plasma-processing is carried out on a polished surface
formed by the polishing operation under a first gaseous

20 atmosphere in a plasma chamber, to clean the polished
surface, a second plasma-processing is carried out on the
polished surface under a second gaseous atmcsphere in the
plasma chamber, to form an oxide layer on the polished
surface, '

25 Namely, in the fifth aspect of the present
invention, the oxide layer is formed on the polished
surface on the underside of the wafer and, accordingly,
the occurrence of ion contamination can be prevented.
Also, in this case, the oxide layer is more uniform and

30 excellent because the oxide layer is formed after the
cleaning operation and, thus, the wafer can be processed
while the occurrence of an electrical failure is further
restricted even if the thickness of the wafer is reduced.
The first and second plasma-processing operations can be

35 carried out immediately after the polishing process, and
can be carried out in the same plasma chamber.

Accordingly, the fifth aspect is different from the



the dicing tape and the wafer is not extrenely |large 10 because the oxide
| ayer is forned. Therefore, a difficulty of picking up the dies can be
prevented. Also, in the fifth aspect, Th8 wafer can be prevented from
being nottled in a later thin filmform ng process because the oxide

layer can be {oru@di &N dhen et i1 € &%&%%&%ﬁ%ﬁ%ﬂ@ e GRAIAQN

tetrafluoride (CF4) or sulfur hexafluoride ( I's suppﬁ ie toffﬁ%
pl asma  chamRrPRbl PG dea @ ng o pher i 97 rdRe s 18RE 6 s iinge makchise,

pl asma- pr ocesshdgr ORer @d of o o Bathd her Jd &S n AR cHRLDEN, ias_s%HBﬂ!ji ed to
t he sane pl asn%chanber to provide 20 an atnosphere of oxygen in the

second pl asmeR 1A YLRRT ML S et DITH 1D fidrammine nokicde qanfaminaddendi ng to

a sixthbaspecfr@f 4 hgo DI eSedtatmd¥EdiONto RS Gde P GRA A MRbREG
processing apparatus _conprisin ri ndi ng nmeans for grinding an underside
of a 25 wafé n%ouléu?'r oﬁ?e sUr? s %fg;ﬂrhredﬁqtfl(ﬁ fedriugén figet be

devi ces for mefutties eones poldisdd Ng Feedised 0rin RAd SHifh & PLUNd sURf ace

formed by the, grindi ng neans; and pl asnma:processi ng nmeans for carrying
out "a pl asrra-l%r%l&%sgf%bn‘? or2RE gt i%h@fil%qrr faa{béacﬁ'tﬁ%%éﬂ“ HhP &95e R55HESRI ng 30
oper ation undene adpcugt eape nemt gaseoust et ns phar @xtrene 13} admyechanber,
to roughen t |1 S nely. in the sixth aspect of the
presenfQB i nveh%t:'(?%%%é?ﬁee uﬁ%%?%?loaey%}? Jt%ef%ﬁee o ﬁ%ﬁfﬁ&é’dﬁ'ﬁea@el y roughened
by pl asna- pr odeEEiaglandef aebokthagly, the nited c8b eoatdevgreai.ed in a

| ater netalizj r bi i h ortiaqn. Thuys,, the
netal coati ngAgg%pbgﬁeglﬁ%vfe%% #%en%%’e?tn%eowé&ggc e\Peen 5% efihi n
wafer. 9 Car bbrom e Ry ubet ded (1BFH l@telsmhm fiHexdfdmarigderdc8B6) is
suppl ied 10 (Bechhas Bnenarhel 18yoF WALBAN AP RIE e Unedif OF  SFG

in the gl asma- processi ng operation to roughen the sur ording to
a sevehth aspBBifafeipd phesenteri nverthom, tetmduarislovi@d arvaf er

processing appalahdShe£MPEOSINY 05N)diing AR 1RRl SR RgMBAASLOr orinding
an underside of a wafer which is provided, on its front
chamber to provide an atmosphere of CF; or SF¢ in the
first plasma-processing operation to clean the wafer, and
oxygen is supplied to the same plasma chamber to provide
20 an atmosphere of oxygen in the second plasma-processing
operation to form the oxide layer.

According to a sixth aspect of the present
invention, there is provided a wafer processing apparatus
comprising grinding means fbr grinding an underside of a

25 wafer whose front surface has a plurality of
semiconductor devices formed thereon; polishing means for
polishing a ground surface formed by the grinding means;
and plasma-processing means for carrying out a plasma-
processing for a polished surface formed by the polishing

30 operétidn under a'predetermined gaseous atmosphere in a
plasma chamber, to roughen the polished surface.

Namely, in the sixth aspect of the present
invention, the underside of the wafer is appropriately
roughened by plasma-processing and, accordingly, a metal

35 coating coated in a later metalizing process bites into
the roughened portion. Thus, the metal coating can be

prevented from being stripped even from a thin wafer.



surface, with a plurality of sem conductor devices and 10 polishing a
ground surface fornmed by the grinding operation; plasma-processing neans
for carrying out a plasma-processing fdrga“polished surface formed by the
pol i shing operation under a predeterm ned gaseous atnosphere in a plasnma

chanber, to fomnEban exisderhayerden ctd tde Mﬂlﬁh%ﬁf’fﬁ%@g@m s

nmeans for applélng.a AF taﬁi and/or a dicing tape to e unde

the wafer: andPEEreAptRgthBansaFBR ShARBRF nEC thECTIME 2mpetmeel®ret he

di cing tape oofreFgasessrhemeahef pamsiaeprpdessidg ahetheiopatsr. wherein
the grinding %gd gol i zﬁl ng ngans, the 20 pl asma- processi ng neans, the
appl yi ng neans “8A4Ch&"Sr BHOYRAG  neans are integral with one another; and
the wafeer can be Rranztienyedobet veesntheagréddi o8 angd ppoLishi ng neans,

t he pl asma- pr i.ng _neapns, the _applying neaps and the stripping neans.
25 Nanely, it ST ﬁﬂs‘éﬁeé? BFB?héear%s‘é‘?\Feriﬁ%ﬁ%ﬁmgtamraws

managenent forogpirnding gmdnpbhiyshhagpobperahyonsand tbe gFingimg -and
pol i shing nea l,asng- _processi peration,in the p|lasma-processing
nmeans, an apgﬁf/iie%é&g%eggt iao‘r“{alﬁrtﬁggggpfﬁiﬁﬁo%‘é\%@', Ahdt &S stFPHpi ng 30
operation in sh&fsceippihh aephsratiop bé cemicohded:ot ogethess BRA EF

DESCRI Rl ON N ig. ' tic view of a wafer
procesgpng ggggygpggé:%cg?aﬁgg ?ng%%gpiégﬁga.?%v%%?i%ﬁ?ng%niigs. 2a to
2e are views 8PepR&cEBdeplshpArnyoaespafigrnpansesst nganeyhog @gcer ding to

the present LIYeRLLBR6cBRY:inglPorFhIpoPikied §89§£@éifo§fcéi§n |, view of
a plasma- processing machine I'n a mafgr processing appara T %cé%ﬁdlng to
the present iRPSAFTSRI PESORFPINONNORT TREP PREFERRED ENVBODEAENTS 5

Enbodi nents ohthbeppeeseh hNYEALHANcHAkbebE tge?%ﬁ’lbgﬁi bel gw ﬂ,;éeg Phe

reference to Egg %§§ggg%aylng grgmgn s. . In the ow ng_draw

same ers e t SHTHPCEhe2BRA¥I RS BRRRS of @linePRl ¥indor Dddse
tape and/or a dicing tape to the underside of the wafer;
and stripping means for stripping the DAF tape and/or the
dicing tape or releases thereof from the underside of the
wafer, wherein the grinding and polishing means, the

20 plasma-processing means, the applying means and the
removing means are integral with one another; and the
wafer can be transferred between the grinding and
poelishing means, the plasma-processing means, the
applying means and thé stripping means.

25 Namely, in the seventh aspect of the present
invention, time management for grinding and polishing
operations in the grinding and polishing means, a plasma-
processing operation in the plasma-processing means, an
applying operation in the applying means, and a stripping

30 operation in the stripping means, can be controlled
together.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic view of a wafer processing
apparatus according to the present invention;

35 Figs. 2a to 2e are views of processes showing a

wafer processing method according to the present
invention; and



of understanding, the scale is changed as necessary in 10 the draw ngs.
Fig. 1 is a schematic view of a wafer processing apparatus according to
the present invention. As shown in Fig: 48 the wafer processing apparatus
conprises a grinding and polishing nmachi ne 100 capabl e of grinding 15 and

polishing a surfacg;@f & M@fgrséﬁé%a aetieul Al AL, cﬁﬂegzhggﬁpfsthe

wafer. Further, as illustrated asna processi ng nmac
di sposed adjaﬁéﬂ?eﬁél@%emaﬁh%%ﬂlh@ %nﬂﬁiﬁﬂ|EﬁﬂQEﬁ3annanpaMqus n the

| asma- processkdgd hi e RO0 a5 88si { ﬁ%%ﬂ%f%%ma processing 20 operation
gan be carried out ?%g a_waf e?pr ?ch has been "ground and polished in the

grinding and pol i sSHFAGRABERPRECE 1DEE Bier FRBEhENBURBENTY machi ne 200,
which wel | be desgmbb@oméntgebai therE@ e fén i NRMA 1 9 fv&g%é"“h the
v

grinding and polishjng machi ne, 100 en 1 n ether case a grinding and
pol i shi ng ope&%‘??ﬁ#’?& PRECYr VAER NS EREENGR | t 3 Hi Ry FREIMARNVION and a

pl asma- proceseraglﬂ@eratIﬁnthenféhEo@iﬁ@”@r@Wﬂﬁ§§S'€Kbr§§HE'M%ﬁﬁy%scan be
continuously _carried ou gs. _2ato e show processes of a

waf er processfhg dgpl %‘?%1%(3 ]%cgf‘ﬁl %@m? or‘?f“l%reﬁ?““e%émmqrrﬂﬂé“rtl FIPr AaREf er

processi ng necfiodndecstahdgntgp the peebents ichaid®niddcedadeseri bed
wth rﬁberencgh dghgfn and 2. In Fig. 2a, a plurality of sém conductor
deviceS 10 are %orned "a front surface (pattern-formed surface) 29 of a
waf er 35 20, for eEagpIk ia sibthemamaéev;eMayfng-@aﬂéﬂ(ﬂ@ﬁﬁﬁssﬂhg LO. The

i 1 | d stances on
pattern i or meaAbearfats 95e0atiacEy Bho M ont MBIRERRY AN Sioyer a0
sui tabl e forlﬁeFaGnlhg the paﬁealpsenea@nm@campathusxnbmﬁkISEs'borned on
the pattern- f@wﬁglﬁgréa&epaj?l i(. @tlgéeﬁiﬁg%oroéaﬁ Wafte fgqfxgm s

retaining |ayér fornlng devic a|n|n
formed By appPPfngoahs aﬁﬁeél@@rfégﬁnoflanwaﬁexh@n®alm&m¢mduﬂamﬂy samf ace

by, for examph@erdildMbRathBOwHe¥LCe, FRELRYr 2PPL Vi & Jd i d 4 resin to
the pattern- foiggga532283531§§ %gchlge 200 is disposed adjacent to the
grinding and polishing machine 100. In the plasma-
processing machine 200, a desired plasma-processing
20 operation can be carried out for a wafer which has been
ground and polished in the grinding and polishing machine
100. The plasma-processing machine 200, which will be
described in detail, may be integrally formed with the
grinding and polishing machine 100. Even in ether case,
25 a grinding and polishing operation in the grinding and
polishing machine 100 and a plasma-processing operation
in the plasma-processing machine 200 can be continuously
carried out in a line.
Figs. 2a to 2e show processes of a wafer processing
30 method aécofding to the present invention. A wafer
processing method according to the present invention will
be described with reference to Figs. 1 and 2. In Fig.
2a, a plurality of semiconductor devices 10 are formed on
a front surface (pattern-formed surface) 29 of a wafer
35 20, for example, a silicon wafer, having a thickness of
LO. The semiconductor devices 10 are spaced at equal

distances on the pattern-formed surface 29.



described |l ater, the retaining |ayer 40 protects the 10 sem conduct or

devi ces 10 on the pattern-formed surface 29 when grinding and polishing
the wafer. The wafer 20 in the above state is introduced to the grinding
and polishing machine 100 of the wafer processing apparatus shown in Fig.

1. The wafer 20 isadSsheld by igramhnds and higl dida 4@bt e %th?am\@!”)

while the underside 21, on which no sentconductor devices 10 1s forned,

faces upward. T35 Fahebaligeh®rBivERY. sepiconincArdaTiRe DL Gfis%t he waf er
20, on which formedi eanthet patt eyt £66mdd s@rﬁﬁé@b { Br SHOUWNE -3

rindi ng nmachi of the rlndln pol i shi ng, nachlne 100.
%o grlng t he ﬁﬁdE%@lé@g 28&g}e? LT AR ERG 19 G "Btk
grinding". | nshbengrl nﬁhegreﬁ&f.ﬁin@nl@j?ei:hﬁo :weﬁceﬂted YEHdOidghed nfeed
grinding, in m@ hﬁ tﬁ dr awn @nd held by a rotatable dramnng
and 25 hol di ng éﬁﬁ&ﬁe(hﬁ?lghg F WRi Fec t ARERER e R B LGSR e ter eof
faces domnmardxamglethenlamlgatmdgngevgey}oernﬁyQQWMMﬁfﬁ)efmnﬁnid()the

undersi de 21 rind.the a matter
“of “ cour se, ano%ﬁer 5?m§%ln8agg?h8d OFBrd eXAnpTes - cr%%p %ﬁ%%“%o grinding,
in which a grésdingbddvieeers tbeatetanhihe bay@tut@tptqt@&t@Uﬂ&irates are

t at d T ayer 4 S rOVI
rotatedgon a E@ﬁh@ongﬁ¥t8§ 399859 QS £§é§¢£t986A %Fmﬁ)(ﬁqﬁf) ace

bet ween the sem conduct or eV|ces awW n
of the draw nghg&Rdgokdnding ehdcpoémdhlsﬁ boeovalfagly, the senlconductor

devi ces 10 on the pggt Gé@erf opMed %l(-]éf Q?Sv@gsf’ td hfs%@fo%gc&ﬁ eclcg‘?:thé n

direct contact with the ramnng di n uck
seni conduct or 9gépréss 2pdcrAlhe bﬁ@t@é@beneAéOQh@ﬁmthﬁ wifer 2c, the

underS|de 21 Eob@@s%@@eépggrbﬁugrQHBQn bY Rigqthycknegs &%ﬁefQﬂ?JQ;the
patter f orme gméace grln i ng device and, us

thlckn s of gﬁz Fef QHlpg P@Qu gdding Eaﬁt%uh@°§u$$%E% s ideddisi de)
formed by grundemglabezmodehswﬁecﬁln@fséh@c&ﬁ&ﬁét@ﬁ dgpiedfecseds |ayer,

i.e., abrittle fracture | ayer occur can be seen from Fi 2c and
2d, after masﬁl % %aces %pwar% is can be seen %rom Fig. 5%,

underside 21 of the wafer 20, on which no semiconductor
devices 10 is formed, is ground by a grinding machine

20 (not shown) of the grinding and polishing machine 100.
To grind the underside of a wafer as described above is
called "back grinding”. 1In the grinding operation of the
present invention, the infeed grinding, in which the
wafer 20 is drawn and held by a rotatable drawing and

25 holding chuck (not shown) while the pattern-formed
surface thereof faces downward and, then, a grinding
device is downwardly moved to the underside 21 of the
wafer 20, to grind the same, is adopted. As a matter of
course, another grinding method, for example, creepfeed

30 grinding, in which a grinding device is rotated while a
plurality of substrates are rotated on a table, may be
adopted. The retaining layer 40 is provided between the
semiconductor devices 10 and a drawing and holding
surface of the drawing and holding chuck and,

35 accordingly, the semiconductor devices 10 on the pattern-
formed surface 29 of the wafer 20 are not in direct
contact with the drawing and holding chuck. Thus, the



the wafer 20, the wafer 20 is further reduced, by a 10 thickness L2, by
polishing the ground surface 22 of the wafer 20. In the present

i nvention, a polishing nethod, in which1 polishing device using a
polishing liquid containing a chem cal abrasive conpound, is adopted. As

shoan i n the deawngy Lbe.subsLLALe b scpolishad Lo-only & dathichness L2

smal | er than RreSs $Fact tr é ayerin the
ground surfac&ig2 Qs, tbﬁouedergh@eeibr@f thee vedfeesi 2@ nies syofurad, by a

sem conduct or e n gpﬁg%g %ggf th of
t he senlconduc 1EkW%§% EE §8QB§§ gH%ogé%%é% 0 under’'s %an&ﬁ%g t he

t hi ckness L1 &hé gmenﬁhngkdegscezaade thw@:c@m%dtk&ﬁkmﬂSﬁ|Qﬁﬂ§haﬂwﬂﬂer

di mensi @ns w S t Sg %Q&gy

practlcg a Eg |§hggagﬁ%?ace@§3 ?EBEE& %{% alne terfqghEd
grindi ng and dl9§ﬁmﬁgnﬁpéhatuéﬁ§r8i§el%ba@@dt@© %@5%@ 2% I\t ected

pattern-fornmedz Qfaqee29 ghggltg@ecggggghggt1gpe§a@CC@§§ur in nornmal use.
Wth reference to Fig. i, the wafer 20 _ground Eo ished in the

grindi ng and pollsﬁsn§aﬁa@ﬁ|ﬁée$0@rp§ F%géns?%r@%@ ¢ thEter washing

pl asma- pr ocesw@g WHEGH 1n@ ZQ(ﬁebMa@e%OZbO@Qefuﬁ_Eer(B@&iuéé@wﬁy a°\5
illustr the pres i nvention, the plasma-processin {Hne 200
is dlsﬂgk gﬁ St & h?ygPPA&?anathBOFFEHPﬂgSHﬁE%?%e2 ot ieis

integral ly foreEdizon t e ghiengiregeandipobhshbAg an Blﬂ@hlrl@()method
Accordi ngly, the“&ﬁ%:r 20 H ot eé osed to,a 35 g i ed e V|rqgnent when
transterred fromTHERA RAAS P LE6d BOR CEn R R FaanP ALt T06°F oL 1 HET

pl asma- proceswdn;aﬂnﬂﬂ@ruadmﬁmldﬁheeeteseveebempbunal iai hdopsedn the

final - 13 senkgpnqyct r%ducts ue tg é@ g1§gngog§ h @ éanln t|on
froma poIIute(Jj1 S it or YR Ye t Fe&u g |g 3 2§ hefatt

sectiondl vi eWknfc]mqﬁair?asn&l@eac&hsmghmthunkneasaL\lvaf BD ‘phate*slse ng
apparatus acer,ding tf}atch%%f ﬁ,%tr RV eRL Qouﬁ‘ﬁ §E9£gcé“ s 3, the

pl asma- processi ng nachin rises a p asna |n whi ch
. pl asma- pr oceg:gﬁm@&cg a(ﬁhj%ﬂelf)ﬂr@ar tihed adhesiveness of a semiconductor

11 when the semiconductor is mounted, and the strength of
the semiconductor, can be improved. For ease of

20 understanding, the thickness L1 and the thickness 1.2 are
indicated as relatively small dimensions with respect to
the thickness L0 in Fig. 2. However, in practice} a
polished surface 23 of the wafer 20 obtained after the
grinding and polishing operations, is located so close to

25 the pattern-formed surface 29 that ion contamination can
occur in normal use.

With reference to Fig. 1, the wafer 20 ground and
polished in the grinding and polishing machine 100 is
transferred to the plasma-processing machine 200 by a

30 loader etc. (not shown). As illustrated, in the present
invention, the plasma-processing machine 200 is disposed
adjacent to the grinding and polishing machine 100, or is
integrally formed with the grinding and polishing machine
100. Accordingly, the wafer 20 is not exposed to a

35 pelluted environment when transferred from the grinding
and polishing machine 100 to the plasma-processing

machine 200. Therefore, electrical failures in the final



out. An upper planar el ectrode 34 nade of a porous 10 material is provided
on the upper portion of an inner space 32 of the plasma chanber 31. A

| ower planar el ectrode 33 opposite tothne upper. planar electrode 34 is
provided on the bottom of the inner space 32 of the plasnma chanber 31. As

shown in the géantdgduébher UpPSiudds planar: £lee Hade @t Jis connected to a
power source 35 and the lower planar el ectrode 33 i's grounded.

Accor di ngly, GOUBERIRACLON t BERI 14 RR 4 HEE SEhVRETY ‘FRIRER 135 Cagabebe appl i ed
bet ween t heserpliacad. el ectrodes 34, 33. A source 41 containing one of

car bon tetrafluorige (€F4% and 20 sul fur hexafl uoride SF6)_ i s connected
to the planar el ebtPode 3% ¥iSCRERRE £RCT WG S6e™ oo ¢8 appa-

cont ai nbng anpioesssag, mé@ﬂill%aﬁmé?,wdfﬂﬂ' weddddsiny sppueatad to the
pl anar el ectrode 3 source 43 c nt al n| ne oxygen (02)

é via_a .
i s connected T5°The*2% E?aﬁ%ﬁg %]Feeétet'r?%d“é“ée@%%'a if4%ustrat ed,
these pipes dHe @Basma- ﬁﬁoaeespm@vmi&mhwntZUGHKﬁMpﬁiHEs\éﬂpME%ma44 45 and

46, respectiv cor di ngl S 1h res ecilve sources 41, 42 and 43
con be. buppl | cokppef BT L% of IESAL o d SRR S i e gl

t hrough t he 30upl anan eppetrpliandd, e hscimonds SH ynadﬁqmﬂ)rzerydﬁmﬁe val ves
44, 4541and 4 al Ly 4 rinated _gas other
than OF and Gre: "aby b o EPRE SRS S8 N8 S Do gt e

ext endi ng fro#Pafe J2cPhi the plasme doanoer 03li héd plasm p:hansher 31, is
connected to V. apen/

The wafer 20, églgggﬁggagngg o?ﬁg#é%e Pﬁ'\gt%}ggg%& dlhrﬁi and ec'h?l 1S |C?1ég%§%| ne
100, is transPEPYedefoORhEN®| AekEOm af thehimare %ﬂﬂQQuﬂﬁﬂpﬁﬂthaﬁlet (not

shown) thereopiagnd tEampbacsd. o hﬁé@e{\e{np&@@fﬁra@h %p Q¥ th the
gr ound surfaciﬂZS bei upwardly oriented. Then, the |nlet cl osed and

seal ed1°The oB&AREFoS 685F9€e3%4|%50%%%%%Ct%daﬁ% %r&?%ﬁﬁn§QEFQ%:ﬁbtlvated

to deconpressahhethenﬁbweﬁpﬁmgn§£ efetheodd asyai £ Nedietda3l, by di scharging

gas through open/cl ose valve 44 is opened to
suppl y CF4 orkgﬁggggng ¥'|ﬁn§?é§ eV ggt%$e ﬁ%om he power source 35

can be applied between these planar electrodes 34, 33. A
source 41 containing one of carbon tetrafluoride (CF4) and
20 sulfur hexafluoride (SFg) is connected to the planar
electrode 34 via a pipe 47. Likewise, a source 42
containing an inert gas, for example, helium (He) is
connected to the planar electrode 34 via a pipe 48, and a
source 43 containing okygen (C2) is connected to the
25 planar electrode 34 via a pipe 49. As illustrated, these
pipes 47, 48 and 49 are provided with open/close valves
44, 45 and 46, respectively. Accordingly, a gas in
respective sources 41, 42 and 43 can be supplied to the
inner space 32 of the plasma chamber 31, and through the
30 planar electrode 34,'as necessary. The open/close valves
44, 45 and 46 are usually closed. 1In the source 41,
fluorinated gas other than CF; and SFs, Brs, or HBr can be
stored. An exhaust pipe 37 extending from the vicinity
of the bottom of the plasma chamber 31, is connected to a
35 pump 38, and is provided with a open/clcse valve 36.
The wafer 20, ground and polished in the grinding

and polishing machine 100, is transferred to the plasma



pl asma chanber 31, and through the planar el ectrode 34, 10 via the pipe
47. A voltage is applied, by the power source 35, between the |ower

pl anar el ectrode 33 and the upper planarlélectrode 34, in the plasma
chanber 31 which is slightly deconpressed. The CF4 or SF6 supplied to the

plasra chanberndknbnati 9RSu38 ant achtVFngesaRl §9F di Dk vy, pl asima

is formed in the inner Eace asna anber The pl'asma is a
| ow t enper at uP&2CBlasRathavi-AyeE Péﬁﬁéﬁa@h?@tb¢d@bb@1 B0t 1 ot 199 Gy anthd

accordingl y. eheeetapni 8aihayapud0aoy Lheoyeler 2hbs ool darBosd, The

| asma i npi nges on the polis surface 20 23 of waf er ow of
2F4 gas gP Sg§i§§§dtﬁﬁguéﬁalﬁﬁe uBbér05?5ﬁ§¥0@¢e%@l%@e3@4lan@pem¢ﬂw t he

pol i shed surbaget83 psmpl @S”ﬁspé@€§§§ﬁéd lto &OLoR¥ADPL € nOFfi s, adopted
as a reactive gas, %F i s deconposed into carbon trlfluorlde (CF3)
and fluorine fgf hg Phetkei B Egmépﬁh?@HeFo31h%yp%+$§%@ﬁg%®@f@®% 23 of

the wafer 20 madeugaf tsil beps. 3@ tmtaeﬁ]griaéeoyieénrbﬁo%@{%%ﬁoﬁh 'es! ?glnm)
Si f the wafer react o formsilicon etra
gnh? tﬁen, is Pgﬁﬁgeg f?BRPﬁNeC%bd?¥§ﬂ%d tOuitgcdPBSToFPERE waf f DPhe

Therefore, thel3Gmandarsbde Gfl,t hedwaheoudl thelgldngd dYectpsaexanpl e,

bout t A rodu a eM/ rface of the fer 20. The sane is
glﬁgst%gfheolﬁqotﬁé% @aggsiﬁn igﬁg? l%tiPpréeﬁaoBYeﬁh%sp%W?%act|ve

gas. Thereforépuaneeﬁﬁecbetweanlahetmowhatpmanafeane@ﬂr@aetﬁs £t itghed

f 3 tained essin | trogen, di gxi de
N togetner TheCh Biinag]edbctableDate (TaPLRERTA TR ShongdE A et a1,
as necessary. 1vhgdightdlvednicagpresSedopelhei Of, usi rBF plsappa iprocesshag can
be of fi ci ont| v a68er GRAxBut. JAT Lhceanpyi 09 qub.pkasgl pLocessing for a

predeterm ned tine, op en cl ose va s ¢ the punp 38
i s acti+vated ﬂﬁcpédﬂﬁéldpeﬁﬂéﬁ@§elﬁaﬁ@émse is bhentunerospasehd? gef a gas

in the inner $peC®133ma khBmbe®F41.SFEhe0p1hbRal L KEy {9‘9%%&.8&: QRgr cl ose
valve 45 is opened while the open/close valve 36 is closeé
plasma having a temperature of about 60 to 90°C and,

accordingly, the retaining layer 40 of the wafer 20 is
not damaged. The plasma impinges on the polished surface
20 23 of the wafer 20 by a flow of CF, gas or SFe gas through
the upper planar electrode 34 and, thus, the polished
surface 23 is plasma-processed. If, for example, CF; is
adopted as a reactive gas, the CF; is decomposed into
carbon trifluoride (CF;) and fluorine (F), and the F is
25 applied to the polished surface 23 of the wafer 20 made
of silicon. On the surface of the wafer 20, silicon (8i)
of the wafer 20 reacts with F to form silicon
tetrafluoride (SiF;} and, then, is removed from the
polished surface 23 of the wafer 20. Therefore, the
30 underside of the wafer 20 is removed by, for example,
about 20A to 403, to produce a new surface of the wafer
20. The same is almost true in other cases in which SF,
etc. is adopted as a reactive gas. Therefore, an effect
similar to that of cleaning of the polished surface can
35 be obtained by such plasma processing. Nitrogen dioxide
NO, together with CFy and SF¢ may be supplied to the

plasma chamber 31, as necessary. Thus, a cleaning



supply an inert gas in the source 42, for exanple, helium 10 to the inner
space 32 of the plasma chamber 31, through the upper planar electrode 34,
via the pipe 48. Once the inner space 32%f"the plasma chamber 31 is
charged with helium the open/close valve 36 is opened while the

open’ cl ose vabyerdbibs Gkesedpl iondl SARALO AN DPlddim e A TS, t he

remai ni ng gas such as or SF6 in the inner space pl asma
chanber 31 i sCaFFb8E €Bhpl etely discharged, and the inner space 32 of the

pl asma chamber 31A@aarb@agiﬂyﬁﬂ@deuf\f%%szﬁé OSt ik 41 PPEIY ¢ 0se val ve 361.
t he 20 open/closggvalv IS opened to su Ply oxygen in the source 43 to

the inner spaBBS3StEFMipg th@?ra Ehanpren Os%n‘tﬁ]t‘ﬁ? dighig el agsger pl anar

el ectrode 34, anbathBepphpe3s49ds Acvobioge W&P@mﬂ@%p@d’/éﬂ?sé)%ﬂresource
35, betmeen ?e | ower gganar | ectrode 33 and the upper 25 planar

el ectrode 34, *PniEn8PpRradmtendiberasde vhiEds i e gHinst daftmridssed. | n
]'Ehi s gase ﬁxygen fUETQJ,IISH'I;So&Sthé E@&@U venhgas aﬁé o éﬁ@&@b@g:yaw&a@ﬁm i's
ormed in the,_inner spa t he sma ¢ he plasma is a

" ow t enper at uf& 8P8§ﬁ§ g%?‘ﬁgtget E‘éf%?% i ‘é%o{ﬁ’ 9 3P 90€ and,
accordingly, shppigtanningrtayes #f ohetheurs@l£r, 2fbi sexdh IEUﬁﬂaﬂiumThe
pl asma 4 |ng o] hed a 23. of th fer b fl ow of
oxygen (ggs t ?oggﬁ ?ﬁgegp% C%|gg b ﬁg%t?%%%n% eﬁ%ﬁﬁe¥r1 %%ﬁ?uﬁaﬂl shed
surface 23 i stpeasprepr p&assedeaadtrodjes;sqanv% ohxe dgm[baym I Orice rae on

the pol i shed syrLacengieotothe ualet 20, LOLflg, 26 ancexidel axer 25 i

formed by plasnma processing un n oxygeén a
| ayer 25, forhkedivm,stbh QpﬁaﬁﬂépsehaslmethGCk&e@geméﬁCWhllécﬂhexanple

about 20A. ASoB%%?EHB@@ ag@ve 45”15h§loﬁégse?é afygﬁéfgc 0. e O 'ayef

25 can _be forned on the undersid er an ordingly, 1on
cont amikat i onTBHE/b&DEr EEBALBHNGr BAF0BEART AACEAIOS0 SBs inathe tamebe

processed whi bgabaesgcgw £8BC818EmANchehBsLr stalsTaihoke Lsppoucrd. even
| the thICknglsc arggge amgfthelinaggugggcel92C89t£€§tpi§g£E(£§§;gJLMMICh
a '
31 can be cleaned.
After closing the open/close valve 36, the
20 open/close valve 46 is opened to supply oxygen in the
source 43 to the inner space 32 of the plasma chamber 31,
and through the upper planar electrode 34, via the pipe
49. A voltage is applied, by the power source 35,
between the 1ower'planér electrode 33 and the upper
25 bPlanar electrode 34, in the plasma chamber 31 which is
slightly decompressed. 1In this case, oxygen functions as
a reactive gas and, accordingly, plasma is formed in the
inner space 32 of the plasma chamber 31. The plasma is a

low temperature plasma having a temperature of about 60

30 to 90°C and, accordingly, the retaining layer 40 of the
wafer 20 is not damaged. The plasma impinges on the
polished surface 23 of the wafer 20 by a flow of oxygen
gas through the upper planar electrode 34 and, thus, the
polished surface 23 is plasma-processed and, thus, an

35 oxide layer is formed on the polished surface 23 of the
wafer 20. In Fig. 2e, an oxide layer 25 is formed by

plasma processing under an oxygen atmosphere. The oxide



natural oxide layer is partially formed on the wafer 20, 10 the oxide

| ayer is positively formed on the entire surface of the wafer 20 in the
present invention. Thus, the surface of itcshe wafer can be prevented from
bei ng rmttledlnalater thin filmdeposition process. Further, in the

pr esent |nvent|on both t he pl asnma ocessin er under - a

at nospher e of 1 @¥2% of 5 SEEC B Jcrhes‘iﬁ]}hsaﬂd“ d:ésg’iaﬁg O(E)%‘glrl |§nssulrii Qf

at nosphere of £82 eﬁmps;@rrale@luomozln tAxe deam:gdmaqm as:mreohanbe:he?»l
Accordingly, it is possible.to prevent t n froma
pol | uted at rmEBﬁE?%E DNEERAERT P NEh %Xheer B'%e CD%ven rr|[é%{nlolﬂs
different froghestihdatkonas Meﬂhetwaﬂeneﬁ%,sa?(qcctm:trr@h&f grort he waf er
froma polishing_nmachi etoapasna S n

at nosphere of © @gﬁaﬂr’“ng éonaﬁanv\h%npf?%ggee%e%@%arya{ﬁ%t % ?lrelrs{i‘)t'hé1 waf er
from a pl asmawpfeeesahnge2prouehsae wnibke dre eoepiRre off G4 or SF6 to a
plasma processing r.an he, f QME égﬁéggﬂa@e to
Fig. 1, the m&i 6C8|sc%éﬂﬂg§ ?hF Hﬁé@ é&éﬁ)lgzth

rge anh outl et (not omm prOV|ded in
the pl asma chaﬂbaafar af thdupbdsn&lprg@@§S$ﬁ@ h@c%|%®590€n|

e Lo, ' Radudad! 00,808,300 yL"GaFRERL N0 A0ENDY &n %ﬁ@“ﬁéférr 2%

machi ne 500. icin ape is a the oxide | ayer 25 on the
under silde of tthe Watﬂ-elle z(ayerhes Mﬁéﬁlzelhfsf@m‘e@n@’é BoBi @nBEES, fromthe

pattern-for ”E% a%ef 230 atf'é‘?c %f ¢h 2fe degeﬂtcmgeﬁay\b@nd s 35
di ci ng apparatu ot _sho 2 his cutting, the di.ci ngrﬁsaw cuts

hal f way t hr oughhe Fardiagien® é‘—ﬁ’@ W?ﬁ% capheedPEgvartedr &y tléﬂl?q om

separating anAGALHNIG ratkt kel siheadbobigibapprosesspanded, each
die is picked up fromthe dicing tape and bondi.ng operation

is carried outtun¥hathe ifaftde Z@QS@”&OIH%’I"?QBJ*OEH Baﬁgs gﬁ Prorce bet ween
the di ci9g t apg-cuuhdihey padd Sheidrs wifdee a3 ainbspaxtree | CF) avy s hesadse
oot e o Soysn et Lt Ui AR, 8% ALLBCERER 00t o,
the dicing tapeeidaitieedi @itbanrditige eperts @iasrm\@l@mbea?s 31.
Accordingly, it is possible to prevent the moving of
contamination from a polluted atmosphere to a wafer.
20 Namely, the present invention is different from
situations when it is necessary to transfer the wafer
from a polishing machine to a plasma processing machine
under an atmosphere of CFy or SFe, and when it is
necessary to transfer the wafer from a plasma processing
25 machine under an atmosphere of CFy or SFg to a plasma
processing machine under an atmosphere of 0z.

With reference to Fig. 1, the wafer 20 discharged
through an outlet {not shown) provided in the plasma
chamber 31 of the plasma-processing machine 200 is

30 transferred to a dicing tape applying machine 400 by a
transferring machine 500. A dicing tape is applied to
the oxide layer 25 on the underside of the wafer 20. The
wafer 20 is cut into cubic dies, from the pattern-formed
surface 29 of the wafer 20, by a dicing saw and in a

35 dicing apparatus (not shown). 1In this cutting, the
dicing saw cuts halfway through the dicing tape. Thus,

the dies are prevented from separating and scattering.



descri bed above, in the present invention, the oxide 10 |ayer 25 is forned
on the polished surface 23 of the wafer 20 and, accordingly, the adhesion
force between the dicing tape and the ox}de Iayer 25 on the underside of
the wafer is not so large. Therefore, in the present |nvent|on the di es

can be easilyapigkednup eyt RgpdSidi %kggﬁlaé@e Ly %A@Q'fs

operation. As |IIustrated adie attac m t ape t ape) attac I ng
nmachi ne 300 nﬁyOWetbﬁo@#@é@@béemeeﬁnﬂhetbeesn@ dpeobee@im@ PREPAHO200 and

the dicing tapg apRlkYikRdoyrBChirpeAQ0 F@yswbe ed
to the 20 pl asna- prgcessgg under si de g? t he waf erggflgﬁgg H§M £ﬁh§§¥8d

di ci ng tape MEPIEE RESMESd tHet HaCDAE tape andthkedpei hghed aper Bsf A hg

machi ne $400. The e@'ﬁ'fe?réﬂgr REQYededcReEWeERe ﬁbflgh@anguteeee apgl e he
under si de of the mefer, functi ons as an adhesi ve grOV| on the bottom

surface 25 of3fRE de 1S aGhéd vaitedbaAlrAGOBHRA aPPRShRE de%@??%@kﬂ%ﬂﬁn/
in the presenutlaeeebmem¢nb&edleéEchaeetappt&knqpnaﬁela§e§0@r$@rt@@plylng

i ng tapb. afS G tCE dd &0end.e0BBhtt ASeGPaFaREER -t hEOSGVGF) A ng and

pol i shi ng rrachilers&rl@iécﬂ%dvhse Anas me- pmeeeessmgeﬁa@bnnetaeooxiﬁws t he

Fur t hor'? wi ¢ h IENE “ancua SadBte BN EPte boTAGeERE LaP ot RS §F i Féf ng and

pol i shi ng nmachiaferl@®, aofd 35ctdme:dplnqsya phecesbenfgonactbirne BoOweat tie DAF

tape applyin f di pg.applyi.n h|n 400
1T, Ao IRehalag b3Pen PRl L.Ad; IRGH gF

can be control hus, processes can be
i nproved, and tdedefafety Vies ratacd dﬁr@&n b&heedfoed, t@nathenpnaaentFurther

a tape detachifig gy ”ectfé"'gle%‘%‘%) e o%age%gc ggggtjhggv geﬁt gﬁgmeand/ or

the dicing tape or rel €ases these ta ly, the
gri ndi g and poigisH ferfadsl e o6, b@ﬁélﬁga§ﬁﬁr9¢e@ésslng machi ne 200,

the DAF tape applpd ng MBaVNAeB0Q dilke @italnd fthptetaael YbAg ERGH| ne 400
and the tape strlpplng machi ne (not shown) may b
attaching machine 300 may be prov;ded between the plasma-
processing machine 200 and the dicing tape applying
machine 400. Thus, the DAF tape may be applied to the
20 plasma-processed underside of the wafer 20 and, then, the
dicing tape may be applied to the DAF tape in the dicing
tape applying machine 400. The DAF tape provided between
the dicing tape and the underside of the wafer 20,
functions as an adhesiﬁe provided on the bottom surface
25 of the die in the die bonding operation. |
As described above, in the present invention, the
DAF tape applying machine 300 for applying the DAF tape
and the dicing tape applying machine 400 for applying the
dicing tape are provided adjacent to or integral with the
30 grinding and polishing machine 100 and the plasma-
processing machine 200. Thus, the mixing of
contamination can be prevented when the wafer is
transferred. Further, with the above structure, time
management of the grinding and polishing machine 100, of
35 the plasma-processing machine 200, of the DAF tape
applying machine 300 and of the dicing tape applying
machine 400 can be controlled together. Thus, throughput



integral with one another, and the wafer may be freely 10 transferred
anong the grinding and polishing machine 100, the plasma-processing
machi ne 200, the DAF tape applying nachifhe 300, the dicing tape applying
machi ne 400 and the tape stripping machine, by transferring neans (not

shoun) . |1 Such & £a5€ocd L5 TEIAGRIEp Al ddie G Nk 1S and pol [ shi ng

machi ne 100, of the plasna-processing ‘machine t ape
appl yi ng machiFREBEON eanthe refugery tape Hppinumhg rustines 460 tané of the

tape strippidqg: sBghgensanihe GOt hiHES he QUL 10
all processes can be @nprov% and a Zdﬁﬁefectlve (%aE#foneEan be Purther

reduced. In t?fédé%év*éhﬂegéﬂ%dt@?ﬁadm mekeRses dleddiafp tomesat noi Per the

pol i shed surfgesy23e8f g ereRd @wﬂqdﬁmg{ U b ORET 13 b Bingn Oxide
| ayer have been_  descri bed. wever,” t he roceSS|nREpraratus 25

according to Y pFE%eﬂ%aF%%e%E?%ﬁﬁ%%ﬂﬂtﬂ?QH&ﬂFf &HPIEi cat i on
that will be gestyibgdnbabere Jhe, wwwledsidey @aﬁ@%p%@dﬁng wWhicghnes ground
|

and polished s flattened nore

th i ndin nd o] i shing machi ne
t han usual . F%@%v@?g E% ?%Pgei RLOG HpA SIRE othasm )t e YnkEer i s
metalized inimcéqtel piﬁlﬁ%ﬁe afoeesi o {1or aea et weep dde melliyshed

zccor difgly, ThE Shef SRl aora ot sEindrHe ik wvévérfgd‘?ﬁ’a% i§E 308sent
i nvention, ih‘ehwapéasﬂe plrscéasg:e@l rﬁaiccmirweztgn rtt:hmgamdzha’ife mﬁéjolsﬁih@g
hi 100 f d - ssin in an
Pﬁgnln?s plaég &ﬁﬁgéhgbggnﬁég & esc?agna éﬁgggf égﬁgﬁﬁb scﬁ &%
pl asna- processapg Stlgppmpgrmacbnn¢uﬁdprtzansﬁ&mmqﬁgnmeaﬁs(]ﬁbt or SF6)
functioning 8fofnfl camhnguopetablon, |Eneafiiesoul: ' dd onasiatigre
P t ccormq1 he

t han t he above- descrl asma- processing operati on.
pol i shé& surfaed EQléﬁhEhé macblneol@%n 05 thﬁrm&ﬁmm&fEMDQdﬁﬁlndua waf er

has a thicknesgcafnef 800, exanphe, Dﬁboys Igpf»¥ rﬁ%@-ﬁﬁfas 3db 1 S g@se,

the roughness of a new surface precip ma-’ processi ng
operation is FhfFyEf tARA ﬁﬁama@gdﬁ@cklh@e 100 “and of the tape

stripping machine can be controlled together. Thus,
throughput in all processes can be improved, and a

20 defective fraction can be further reduced.

In the above-described embodiments, a cleaning

operation for the polished surface 23 of the wafer 20 and
a forming operation of an oxide layer have been
described. However, the wafer processing apparatus

25 according to the present invention can be used for
another application that will be described later. The
underside of the wafer, which is ground and polished in
the grinding and polishing machine 100 is flattened more
than usual. However, if, for example, the underside of

30 the wafer is metalized in a later process, an adhesion
force between the polished surface and a metal coating
formed by metalizing is reduced and, accordingly, the
metal coating may be stripped. However, in the present
invention, the wafer 20 discharged from the grinding and

35 polishing machine 100 is transferred to the plasma-
processing machine 200 and, then, is placed in the manner

described above. The above-described plasma-processing



pl asma- processi ng operation. Accordingly, the netal 10 coating fornmed by
nmetalizing, bites into the rough wunderside of the wafer 20 and, thus, the
adhesion force between the netal coatiﬁgland t he polished surface is

i ncreased. Therefore, in the present invention, even if the netalizing

operation i s e¥drzedodut(unled hat 8tmd3pREPEESS. CF ! kR a
thin wafer caﬁéﬁe prevéﬁieg fron1b2in8 stripped.p?ﬁpﬁﬁg)eﬁgggFﬁg%?B%hich

has been descrfi®héd iR 1inCePBrEREECRo EPgtapriaft ertt fer pal Lehager stimieace

23 of the wvaftefan?@HeS aplotanedsbyipkaspiabmhacesskags YRGesp@Pa ot Mosphere

of CF4 or SF%6§9n axi de layer is fornmed b¥ pl asma- processi ng under an

at mosphere of “G%° &, T ﬁep°§F§§ﬁ§-5P6 858 Ad DAdeRe avaBeFodhHee of

CF4 or 5 SF6 it nemowkecessahkky theedader! hakSaaPRarRAbsEh3E, t Bey

occurrence of__ion cont%ﬁinaéhgn ﬁan be Brevented even if only t he 25
atmoSp

pl asma- pr oces AT de APt eP&CEPME5SFs cAPr FBYHS 0BRSSt ot Fdrm an

oEide Iaéer. Eﬂnﬂﬁmmasa:béaBlaﬁwaspFQae&Sbﬂgcipatétéd @ﬁgeﬁftﬁé I mphe ?f
~the grinding qperation and __the pol.ishing operation, a_conpination o

t he above en%gﬁr%gﬁFggaP@eFﬁgﬂﬁge&SiRafﬁ8rsgbﬁﬁ 8B3Fﬁ€e§?ﬁ§eﬁ €30
invention. - 20asGleAipvBcebsiAgwaberapiocesshngoraihollycotpei sépglthe steps
of grinding a i f f M, is.,.5_ptovid on its front
surfacggjwﬁthqé iﬁ%ﬁﬁ?ﬁ?ggf%ygﬁﬁ?ééﬁghﬁ Or%35$ﬁcég¥opgﬁ?sﬁ?ﬁaga gr ound
surface fornedﬁﬁégnﬂﬂﬁeggﬁ fétiengadper 20i end, anuesar tiengdbasian force

pl asma- processidigidell thel el eBad: 24r LAGe har BBY BiehNg, RRLLEN| 0
operation under a predeterm ned gasecus atrpspheré In a plasia chanmber

to form an oxildd€nedsad.on Thiegeforeshdd shief acesept Anvahtiopr oeessi hf

nmet hod conpri Mg rdi@158R% @berk®idhi R RY 2RUNAGESE He;0f sa.paf er which
'S 15 process, the metal coating of a thin wafer can be
prevented from being stripped.

In the embodiment which has been described with
reference to Fig. 2, after the polished surface 23 of the
wafer 20 is cleaned by plasma-processing under an

20 atmosphere of CFy or SFg, an oxide layer is formed by
plasma-processing under an atmosphere of 0,. However, the
plasma-processing under an atmosphere of CF; or SFz is not
necessarily needed. It is apparent that the occurrence
of ion contamination can be prevented even if only the

25 plasma~processing under an atmosphere of 0, is carried out
to form an oxide layer. Further, the plasma-processing
carried out after only one of the grinding operation and
the polishing operation, and a combination of the above

embodiments are included in the scope of the present
30 invention.
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2. A wafer processing method comprising the steps

of

grinding an underside of a wafer which is
provided, on its front surface, with a plurality of
semiconductor devices;

polishing a ground surface formed by the
grinding operation;

carrying out a first plasma-processing for
a polished surface formed by the polishing operation
under a first gaseous atmosphere in a plasma chamber, to
clean the polished surface; and

carrying out a second plasma-processing
for the polished surface after the cleaning operation
under a second gaseous atmosphere in the plasma chamber,
to form an oxide layer on the polished surface.

3. A wafer processing method comprising the steps

of

grinding an underside of a wafer which is
provided, on its front surface, with a plurality of
semiconductor devices;

polishing a ground surface formed by the
grinding operation; and

carrying out a plasma-processing for a
polished surface formed by the polishing operation under

a predetermined gaseous atmosphere in a plasma chamber,



pol i shing operation under a predeterni ned gaseous 15 atnosphere in a.
pl asma chanber, to forman oxide |ayer on__the polished surface. 6. A
waf er processi ng apparatus conprising gr'%dTng means for grinding an
underside of a wafer whose front surface has a plurality of 20

sem conduct or t@deveenehorRRApHNEERARA; sRPELSRi ng means for polishing a
ground surface forned by the grinding nmeans; and plasnma-processing neans

in which after a fidrst Pl H3ABXpPEEESSFARYi BebhPf | 2ECOLELIRGrta ool i¥ied 25

surface formedtbyikhaspal t@heng fapenatk @Bmﬁf‘ﬂﬂ Ehé Sgtelga§§0é'}§pl ying
at nosphere in _a_plasma chagp to clean t ol i shed surface, second
pl asma- proces§|ﬁ§£i§a€§rﬁp dOToft FSP“ShEaﬁﬁlF%h%ﬂesﬁ??ﬁéél@ﬁd%?'@3%econd

gaseous 5 at nosjalfere in the plasma chanmber, to forman oxide layer 30 on
t he polished surface. [

fer processing apparatus conprising grinding
means for grinding“dn u%dgéggﬁeprgFeﬁsﬁﬁﬁegpﬂgg§Eu?rﬁﬂ?pgg?%%ie has a
plurality of sem conductor dgeindesgl aeard Ebergﬁﬂndﬁﬁgp@hiﬁﬁd@ﬂsﬂﬁﬁns for

d f f d
D oS pr ocoSEing METRE POPEar oo SBELaGS. P35 S pPLURE bFaCeSsing for a

pol i shed surf seaifcondedtoy tesicesl fshied operabnﬁn under a predeterm ned
gaseous, g at mosphere in a pla g .t.he_polished . surface.
5 B. Aéhafer processi ng appa %?ugﬂggg 3?&% ?§Ea§§5iéﬂi%826 gng %? cl ai s
5to 7, furthémnﬁﬂﬂ@ﬂﬁﬂrm@dabwlyhﬁggmeadsngfmeaapplyhdg a DAF tape and/or
a dicing tape to the undersi gggj EQ%C E?Eg 8eaﬁSM@g§rcggg§ggslgﬁk 3

apparatus conprising grindi g I'ng means for grin
plasma-processing for a polished surface formed by the

polishing operation under a predetermined gaseous
15 atmosphere in a plasma chamber, to form an oxide layer on
the polished surface,
6. A wafer processing apparatus comprising
grinding means for grinding an underside
of a wafer whose front surface has a plurality of
20 semiconductor devices formed thereon;
polishing means for pclishing a ground
surface formed by the grinding means; and
plasma-processing means in which after a
first plasma~processin§ is carried out for a polished
25 surface formed by the polishing operation under a first
gaseous atmosphere in a plasma chamber, to clean the
polished surface, a second plasma-processing is carried
out for the polished surface under a second gaseous
atmosphere in the plasma chamber, to form an oxide layer
30 cn the polished surface.
7. A wafer prccessing apparatus comprising
grinding means for grinding an underside
of a wafer whose front surface has a plurality of
semiconductor devices formed thereon;
35 polishing means for polishing a ground
surface formed by the grinding means; and

plasma-processing means for carrying out a



an underside of a wafer which is provided, on its front surface, with a
plurality of sem conductor devices and polishing a ground surface forned
by the grinding operation; plasnm-proces&d ng neans for carrying out a

pl asma- processing for a polished surface forned by the polishing

operation under a_predeterm. pned.gas sgpgf mber,
to forman Oxpégswgygpogﬁssgﬁﬁ Eggighégléiﬁgg é%ﬁ%;?%aR%SZ%Pt%Q@
applying a DAEoﬂaphingndpemaaidhchngera@ept@detﬁﬁmnmﬁﬁsﬂaﬁﬁQﬁSthe waf er ;

and strippin tei t &?ﬁ t e or
rel eases thergggggggegghlﬁ % gégg o Pe?e?ﬁég% e%??ndlng
and pollshlngsmeéase t he plasna proceSS|ng neans t he applylng means and

the renoving nmeang aresi a a f AN
transfe??ed anong ?he argﬁggggbg ?Hg Qﬁgéﬁggﬁi Q?%%P@l§§h§§proce33|ng
30 neans, thecagplofi vgarmsns aed 7t héugthﬁppcﬁlgpmaah@g applying means

for applying a DAF tape and/or a dicing tape to the
underside of the wafer.
9, A wafer processing apparatus comprising

10 grinding and polishing means for grinding
an underside of a wafer which i1s provided, on its front
surface, with a plurality of semiconductor devices and
polishing a ground surface formed by the grinding
operation;

15 plasma-processing means for carrying out a
plasma-processing for a polished surface formed by the
polishing operation under a predetermined gaseous
atmosphere in a plasma chamber, to form an oxide layer on
the polished surface;

20 applying means for applying a DAF tape
and/or a dicing tape to the underside of the wafer; and

stripping means for stripping the DAF tape
and/or the dicing tape or releases thereof from the
underside of the wafer, wherein

25 the grinding and polishing means, the
plasma-processing means, the applying means and the
removing means are integral with one another; and

the wafer can be transferred among the
grinding and polishing means, the plasma-processing

30 means, the applying means and the stripping means.



