- 1 - WAFER PROCESSI NG METHOD AND WAFER PROCESSI NG APPARATUS BACKGROUND OF

THE INVENTION 5 1. Field of the Invention The present invention relates to

nmet hod and apparatus for processing a wafer when a sem conductor is

manuf actured. 2. Description of the Related Art 10 In the sem conductor

manufacturing field, the size of a wafer tends to increase year after

~year. In order to inprove a packing-dénsity, the thickness of a wafer
tends to be reduced. In order to reduce the thi ckness of a wafer, an

per a - protection
tape is adhe a4k i : £ $ E§ IN@'~§§&@@EG ot or

devices are forned, to dram/and hoId the mafer 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
mount i ng operaEﬂmﬁMCRﬂUNﬂ'OEhéHEaﬁ&WEN@I@Nt into chips, is reduced.
Accordlngly ~ground %frEag (#RQSE%&QE) obtained after the underside
grou ing opera i‘on i rie ol i shed, so that a fracture |ayer
occurring on the 25 @hﬁﬂﬂi@%ﬁﬁﬁaevennlpner@dé§ﬂ§|ae gesoadi #rf operati on,
s remved.dn SO £A5GhodRdth AT REGEESTHAG PEEALEBRGLE LAl ed out
on a wafer§ﬂ$ nma semco ctor manuf act ur ed. Japanese Unexam ned
Pat ent PublmagatfiamtB®dKokai ) No. -5- 182935, Kokai No 5-299385, Kokai No.
8 167595, Kokaly No. Skgditiorkgheielonelke2e0293, | V098) 33362, Kokai No.
2000- 216140, Kokai 20 127016 Kokai No._ 2001-160551, Japanese
Exarithed Pat ent Publﬁfbd%hﬁ)rﬁe(m@@é’r@}‘)‘:% TANIERGES T DG dABSE: Pdi®nt No* 35

2534098, Japanesss Ratalfe NG el 4448 nolananesp ket rNgea r26 7526,
Japanese Pat ent hb. 3093445 and Ja anefe Pat ent
order to improve a packing density, the thickness of a

wafer 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 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.
Accordingiy, the ground surface (underside) obtained _
after the underside grounding operation is carried out,
is polished, so that a fiacture layer occurring on the

25 ground surface, in the underside grounding 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,
W098/33362, Kokai No. 2000-216140, Kokai No. 2001-127016,
Kokai No. 2001-160551, Japanese Examined Patent
Publication (Kokoku) No. 7-111965, 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



No. 3231202, various plasma devices used when a - 2 sem conductor is
manuf actured or various processing nethods of a wafer to be
pl asma- processed are disclosed. Usually, in order to inprove the |evel of
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 sitgdéo_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
provi de a pyemtessdisuisegiuemarntus adiairegt iordivag ipusceseoceissingi ch a | ayer
damaged by grinding.fs, [ e SEGALANlYL LS Bl heal ok hfecgett ering
cannot be ‘expec , IO Contanination SOt Imes occurs speC|aIIy, in
recent’ years, a furtHé&guakkductiroriden He 1m®rmWEcknesée®Ela0ﬁafer is

required. Tint indse Bhf 1 Gilder | SIS of (RGkegtagetbertag, and

there is a possibility that’ an electricdl l'ure y occur’ due to
i on cbntam :Irratwl‘oml’bftl?ﬁ et latfrde addinassd ¢ft 6r demies actiivg a wafer, a

di ci ng taper%flway tr'heﬂ’\e 28 ont %ﬁfﬁd@%% %f%fr tlfée ‘é@frﬁrau.n@? g di ci ng

saw cuts ha rough the dicing tape, fromth ront sur of the

waf er, so tFREMENGA tSHEe the GRISRS Ry Y @ediads P‘%ﬁdltatnﬁ% ont fee separ at ed

di es can be;pieveniedof rona v&cﬁﬁ erlélgaddﬂm@/erﬂomﬂ hasdicing tape is

dlrectly 25 appl | ed to a oI| surface of the wafer imediately after
pol i shi ng, dﬁ? jJisne"'tl'b‘o“eé‘r{”t %ﬁscﬂé WEFeTard FREUBESHT shed

surfage is wcwa@@@lem s&:t viwélaeimfbé‘aﬁs‘a@exbs%q@@wtvabedheTherefore
,Lénh?ngdbﬁ)&é%‘r'e%lrﬁ°p§#é’%%$‘ iRt e S SRl Rted; o
nat ural oxiremdwegy@dr Wcmgdmgnnumﬁ@reﬁfddﬁ ckhede igetparting tanned on the
under si de qget£§b¥@@§ﬁ; and ion contamination sometimes occurs.
Especially, in recent years, a further reduction in the
15 thickness of a wafer is requiréd. Thus, it is difficult
to obtain the effect of gettering, and there is 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. Thereforé, it is
dlfficult to pick up the dies from the d1c1ng tape in a
30 die bondlng operatlon
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. In this
case, not only a problem of appearance but also a



Accordingly, there is a possibility that the underside of 35 the wafer may
be nottled in a later thin filmformng process due to the above natural
oxide layer. In this case, not only a problem of appearance but also a 3
variation in electrical properties of the sem conductor nay occur.

Furt her, when discrete devices are formed from a wafer, it is preferable
that a pollshlng process is 5 adopted to obtain an excellent uni form

t hi ckness of the wafer. However, the-udderside of the wafer is flattened
nore than necessary after the pollshlng process. Accordingly, when the

pol i shed SU‘F%,S{? S Pdn 1 yaf&r drhléal m&%\@st R R @lenG@RbingLép @ | ater

nmet al i zi ng process, an adhesio ce between the netal coating and
the polishetrguedeiee. of the wafer is reduced, and the netal coating nay be

stripped. In view of Mﬁc@élpvedrpémifé&et@ee%@é Ofe floeepr es6mt

invention is to provide a vaf er processi ng thod in which a wafer can
be processedl waf¢E, the brRFFEMH ts}'ha‘feIé’ecE’c"'rll INGiREACESSs P est ri ct ed

oY nedl; U S s R e ianbantice sy O shewel
20 SUMVAR?( 4 qHE | RRERME BN e o‘?‘éfe?rsi’dj%é’rﬁc&j@ t‘%é" %&B]%E daccor di ng
toa fi rStm@?@e@ﬁa@fnéJﬂ@sﬁﬁeﬁﬁtéﬂvﬁt‘élgsml.lstﬂ'nﬂfqﬂ proqusevi ded a waf er
processing netho rising the st ndi n und Sld of a wafer
. which is prdsfer ln% p5ve ?p%rﬁogﬁesl?ea%es@:véat%e Oqua%}’ealvfate{? s I
-sem conduct @satdevwiels; apnetshi agawingg aimd ﬂzﬁacenétﬁrmidgy the gri ndi ng
formid by tRESHRRPsIEncRaner EeR RS ER e S dths o BRRG A B0
in a plasnmatBe pbaibked sorfacen afi thedeafeweks otrecﬂthee%olat‘shédiesurface
metal coating may be stripped.
In view of the above problems, the object of
the present invention is to provide a wafer processing
15 method in which a wafer can be processed while the
occurrence of an electrical failure is restricted even 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 predetermlned gaseous atmosphere in a plasma
30 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 |
" occurrence of an electrical failure is restricted even if
the thickness of the wafer is reduced. The plasma-



Nanely, in the first aspect of the present invention, the oxide |ayer is
formed on the polished surface on the underside of the wafer and,
accordingly, the occurrence of ion contam nation can be prevented. 35
Therefore, the wafer can be processed while the occurrence of an
electrical failure is restricted even if the thickness of the wafer is
reduced. The plasma 4 processing operation can be carried out inmmediately
after the polishing process. Accordidhgly, the first aspect is different
froma situation when it is necessary to transfer the wafer froma

pol i shin pLac ghi RRmetihet 81 ¥ i Of
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restricted.e ngfe fererd t@qtfdartﬁbna%ﬁ‘éﬁt iteyennekbskheydtsing tape is
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in the first aspect, the wafer can be prevented from
being mottled in a later thin film forming process

15 because the oxide layer can be formed on the entire
surface of the wafer. Oxygen is supplied to the plasma
chamber to 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 gaseots.etﬁesphere in‘the plasma chamber, to form an
oxide 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



carrying out a second plasma-processing for the polished surface after the
washi ng operation under a second 30 gaseous atnosphere in the plasna
chanber, to forman oxide |ayer on the polished surface. Nanely, in the
second aspect of -the present invention, the oxide layer is forned on the
polished surface on the underside of the wafer and, accordingly, 35 the
occurrence of ion contam nation can be_prevented. Also, in this case, the
oxi de layer is nore uniform and excel Pent because the oxide | ayer is
formed after a - 5 cleaning operation and, thus, the wafer can be

processed ¢ WA fnd Sp@BEEL s8NEed Oft s eltend niafdr fer Wee prockaseder
restricted ever. 1f the thickness of the wafer ifaxeduced. first and
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“force betm%%ﬁugﬁQS%fCvﬁéﬁté%el%p§e€%%$%g¥é@gﬁgfé%ot ei?gzne‘f'large because
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failure can be further restricted. Further, in the
i5 second aspect, even if the dicing tape is applied, an
' adhesion force between the dicing tape and the wafer is
not extremely 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 (CEy)
or sulfur hexafluoride (SFs) is supplied to the plasma
chamber to provide an atmbsphere of CF4 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 inventibn, there is providéd a wafer processiné 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



25 first plasma-processing operation to clean the wafer, and oxygen is
supplied to the sane plasnma chanber to provide an atnosphere of oxygen in
t he second pl asma-processing operation to formthe oxide |ayer. According
to a third aspect of the present 30 invention, there is provided a wafer
processi ng method conprising the steps of grinding an underside of a wafer
which is provided, on its front surface, with a plurality of sem conductor
devi ces; polishing a ground surface fFoPnad by the grinding operation; and
carrying out a 35 plasma-processing for a polished surface fornmed by the
pol i shing opgraLkon under a predeterm ned gaseous atnosphere in. a plasnma
chanber, to roughen the polished 6 - surface. hﬁ&gl , in{;he third aspect
of the present NaBehYiohD ERe bnHEd F3RETF Yhe MmRFeI Qppropriatel y

roughened bynpbasiBnpr eaesshadraide SE£Cehdlivgfer s imdodricaaiiyng coated
in a later nmetalizing process bites info tqivro%ghg$&g§:tion. Thus, even
on a thin wiPeFNened R¥t BL2EBATPRACEIN B2 TV ATEU F4 6 beith§e5EH pped.
Car bop tetragbhtiongdecat@B4inos. 1stf utehekbdingrpriecdSF@ites isupplied to
t he plasma chanber o provide_an at nosphere 10 of CF4v9r SFG.in the
pIasna-procEE%iﬁaugégpaPPS 168 EOYRencYRE Urf acdet™ ARSI to a. fourth
aspect of thetaleseatinigneant benpréheneed sfponvbetieng aswafpredr ocessi ng
appar at us onprisin b ndiE f indi rsi genof 15

waf er whosee?fqgﬁf’ éﬁ?f:gggﬂ%ggggng?g?s)aﬁ 'ysg'{)]’fmsg%’%o%nl B’g? gr% g\”/%))cefsas f or med
t her eon; pokupplhgdneansheoplapnki shampen 4o ophelvibde faie e frrsphersy t he

grindisng neaps, ASA-JY 0 A R2Rs figk 6RakEXERGnOHE a pl asma-
procg?sing sgrcg‘ggﬁigtﬁgﬂgﬁg%hggg g%ngg%begfﬁebpo IS ingn20 operation
under a predeughennstieggysdaseat nosphere in a plasna chanber, to form an

oxide layer on tRe-BeHi$edo a fourth aspect of the present
invention, there is provided a wafer processing apparatus
comprising grinding means for grinding an underside of a

15 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

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 preésent
invention, the oxide layer is formed on the polished

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
occurrence of an electrical failure is restricted even if
the thickness of the wafer is reduced. The plasma-

30 proceééing oéerétioh 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. Nanely, in the fourth aspect of the present invention, the oxide
| ayer is fornmed on the polished 25 surface on the underside of the wafer
and, accordingly, the occurrence of ion contam nation can be prevented.
Therefore, the wafer can be processed while the occurrence of an
electrical failure is restricted even if the thickness of the wafer is
reduced. The plasma 30 processing operatjaon can be carried out inmmediately
after the polishing process. Accordingly, the fourth aspect is different
froma situation when. it is necessary to transfer the wafer froma

pol i shi ng ndchithe G- ing 4ape isr 6ppssiedg Anchidhesivhefargengevfeen
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and, thus, the occurrence of an electrica | ure can rther
restricted. bEGAUSE then ptider daven é§pé@ﬁmeévenT¥erEfOFﬁe dicing tape is

applied, anadERTAR qrr?%ﬂ?:‘?&‘ﬂ%eﬂp bire gdisl egnt Eeri‘Q@eﬁ?ng"afﬂsd s not

extrenely | arge. because the oxi'de | ayer is forned herertore
difficulty iR pnekiGRpthh GSPecés &88 WeLprevant Ba. PAPESNteEd| Areme fourth

aspect, thebeahey neat 1Rkl Arewenked f rain @@uﬁgfmiinsdpwca kater thin film
form ng progﬁfs bec%yse t.he SXIde | ayer cgn be forned on tﬁe entire
t

surface of CORFST iteYeEpFEele: 5oFRedpPRsRRE eBRARBer to provide
~an at nDSphersexrtffad@(merthaw wraff@rpl a@mygbe. &éoea plLOEd0BEr BhkOPlishd orm the
oxi de | ayer. . Acc i_fth_aspe resent _jnvention, there
i s provided &aW§P qﬁ?%ﬁ%ﬁ&l gagp ﬁpﬁfﬁgeréoﬁﬁrP§§H§ngFPnHFﬁgph%§ﬁ% f or
grindithg an prodersside aperati@hetonose fthenbx&def degebas a plurality of 15
around surf ace T SEEF RS o EARER, RBskE. O2rEE FEeR&Phr boessi ng means
i n which, aﬁnmen&nﬁnwytthGasmappp@adsdlagwaﬁecaproedsemngoappaxuﬂusshed
surface comprising grinding means for grinding an underside of a
wafer whose front surface has a plurality of
15 semiconductor devices formed thereon; polishing means for
polishing a ground surface formed by the grinding means;
- and plasma-processing means in which, after a first
plasma-processing is carried out on a polished surface
formed by the polishing operation under a first gaseous
20 atmosphere in a plasma chémber, to clean the polished
surface, a second plasma-processing is carried out on the
polished surface under a second gaseous atmosphere 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 unlform 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 plasm&-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 thé



formed by the polishing operation under a first gaseous 20 atnosphere in a
pl asma chanber, to clean the polished surface, a second pl asma-processing
is carried out on the polished surface under a second gaseous atnosphere
in the plasma chanber, to forman oxide |layer on the polished surface. 25
Nanely, in the fifth aspect of the presgnt. invention, the oxide layer is
formed on the polished surface on the underside of the wafer and,
accordingly, the occurrence of ion contam nation can be prevented. Al so,
in this caseituatiori dhehajerissnaoeasamy fiop ntzans B33 ddvelvafar feoause t he
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the oxide 'gggkcgggngmeQE@es 9 hheaeBti £Ridor Sk f AGEn Mg IhiocMker . Carbon

tetrafluori
because the oxide layer can be formed on the entire

15 surface of the wafer, Carbon tetrafluoride (CFy) or
sulfur hexafluoride (SFs) is supplied to the plasma
chamber to provide an atmosphere of CFy 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 undetrside 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 operétibn 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.



sul fur hexafluoride (SF6) is supplied to the plasma chanber to provide an
at nosphere of CF4 or SF6 in the first plasnma-processing operation to clean
the wafer, and oxygen is supplied to the sanme plasma chanber to provide 20
an at nosphere 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 conprising grinding neans
for grinding an underside of a 25 wafer whose front surface has a plurality

of sem conduciRm ti%\ez@qs_ufo@wa%d (drgy egp; s@phkSMébgaf@@@ﬁé&r (srRpl ishing a

ground surface forned the ri ndi ng nmeans; | asma- roce55|n means
for carryi nfueRtied PRASTEs STRgRgr tg BSPV§H§da§uF aéépﬂ%W%Ed by the

pol i shi ng 3%@mT4aberBFHnﬂertr@e 5 Ekair fnmgmﬁe@p%ﬁm&%re ina
pl asma chanber to Hﬁyghen t he polished surface Nanely, in the sixth
aspect of t ARG on, the underside of the wafer is

appropg i at el y rowgiwmidwtnl &SMnQQﬁ&%p@@taﬂd thecerdsagty, a netal 35
coati ng coat,ed a | at netaI|2|§ad%[ocess bites into, the roughened

portion. Thds¥ St & e&?atllsné’r@ SEEMNEM A BdOFFSFhlB@l ABPt35'Phed even
froma thin omfp&r:.sﬁg- Ramdidmgt emndafdoldishdeg( fedhsofosubktiindbayxadd uori de

(CSFELTe SR de s AP IS Lacbnatce i ey sRlere of O
~Accordi ng tcsuat@exmnmtdspe@tltufaltm mfesemcopduenbmodevﬁ.beseancs pr ovi ded
Sr ;Aﬁf ngp;g?J ersi de ﬁoﬁdv&%er a\ﬂ?l Cr%r%ldgggc grgﬁdf ?1?' ngf rﬁg?s ror
surface, Wi tqpe;ammral iRl sFr ~PafceFRlnG mea@évifc’@s camty:Lngout shing a
ground surf ane i 1P¥bdusdily Fdnd %11%%%&;9@“&' ToTRel! ggegmd ng means
for carrying oqut a plasma-processing pol i shed surface”forned by t he
polishing operation under a prede;ermlned gaseous
atmosphere in a plasma chamber, to form an oxide layer on
- 15 the polished surface; 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 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
polishing 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 strippihg means,'céh-bévcontfolled :
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



pol i shing operation under a predeterm ned gaseous atnosphere in a plasm
chanber, to forman oxide |layer on 15 the polished surface; applying neans
for applying a DAF tape and/or a dicing tape to the underside of the
wafer; and stripping neans for stripping the DAF tape and/or the dicing
tape or releases thereof fromthe underside of the wafer, wherein the
grindi ng and polishing neans, the 20-pl@sma-processi ng means, the applying
means and the renoving neans are integral with one another; and the wafer

can be transferggg bet el ts%%e%wg' Qgcaf.‘éinai’%iéﬂe Stgﬁgﬂ& d-he

pl asma- processi eans, yi'ng neans and f pi ng means. 25
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a plasma- processirg oper at in asna- ﬁroce55|ng means, an applylng
r

operation in th@&ﬁ&&?ﬁﬂ%@NhéﬁhgﬂsaﬁéEE BREPpBMRGP3AYENBRration in the

stripping ”EansEﬁﬁ@&ﬂ%%n%@pkﬁlo%dpr%%gﬁkhgﬁveﬁaigﬁ PESCRLETI ON OF THE
DRAWNGS Fig. 1 1s a schematic view of a wafer processing, apparatus

accor di ng 48 scFd hade bedow AR iFGTeTS5CR §8. Th8 RECOBPARELIFens of

processes jQwil r»%sa i eheadrfeCasning dRkhedgagcend Bgméoméﬂﬂﬁeﬁf esent

i nvention; and 1 3.1s schenmati ¢ sectional a_pl asma-
processi ng &k er?é-an?%:f%ﬁyert TS 57 eéﬁﬁ&?apﬁg‘erﬁgémdmﬁ §H°% he
present i nEntinier HRYBINY AeOsclie REEERRREEIENBORENEBESrd Frbodi nent s
of the present jnvention will be described belowwth reference to the _
acc anyiﬁg1 *In the follow ng drawi ngs, the sane nenbers are..

desi gnat ed by. tehay sdnéi.sea‘ eschmamt irmundreal ©f Bowadageprotesndey st andi ng,
the scale is_ch

appar%% aacsc&ec?iq'?gsa{él_ ﬂl‘ﬂe present invention. As shown

in Fig. 1, the wafer processing apparatus comprises a
grinding and polishing machine 100 capable of grinding

15 and polishing a surface of a wafer and, particularly, an
underside of the wafer., Further, as illustrated, a
plasma-processing machine 200 is disposed adjacent to the
grinding and polishing machine 100. 1In 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- accordlng to the present invention. A wafer
processing method according to the present invention will
be described with reference to Figs. 1 and 2. 1In 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
LO0. The semiconductor devices 10 are spaced at equal
distances on the pattern-formed surface 29.



10 the drawings. Fig. 1 is a schematic view of a wafer processing
apparatus according to the present invention. As shown in Fig. 1, the
waf er processi ng apparatus conprises a grinding and polishing machi ne 100
capabl e of grinding 15 and polishing a surface of a wafer and,
particularly, an underside of the wafer. Further, as illustrated, a

pl asma- processi ng machi ne 200 i s di spdsled adj acent to the grinding and
pol i shing machine 100. In the plasna- processi ng nachi ne 200 a desired

pl asma- processi 0 t ta whi ch has
been ground anggpfﬁ?‘% 8‘ h?(?he g’rl n %Jlanﬁit)ﬁl %‘% ng mac |F1)e 100. The
pl asna- processraganamhgnéhéoplumhlc$emu¢¢n¢u£tQﬂHﬁﬁV1ﬂ§ﬁ|hﬁ détail, may be

i ntegrall yfoggggdow Egl nggg%g{. @r@u,_pﬂ;é@yg W N&: fGe) Even in

et her case rin |ng operation I grlndln% and
pol i shi ng aﬁchhaewaﬁeraﬁa QYpaaSﬁtapmb@@s Y@Fcﬁﬁﬁ@&ﬁQNﬁeW#PQ:H@O

plasma- pro%ﬁg%zg magAl QStaQﬁlﬁgnﬂgﬂgO@é'{'y%fﬁ(ed ra;?;silyq g iam a |ine.

Figs> 2a t how processes o processi n according to
t he presenedhesénei sasin faler toprbeeBat hegrmeiaeme c%%FQRQEJQKJtI9§ pr esent

| nvention wl, #nplge Qeishahsﬂln@t aew&sreaﬁeb%wafpgﬁné amiquidn Fig. 2a,

a plurality of “sem conduct or dévi ces 10 are 1orned front surface
(pattern-f&esda $ar theepasbesn-Sonrmedr S85L20S -t PSe¥hhbIRE a silicon wafer,

having a t lsGlcResedofiate?, the %éﬁh@ﬁﬂdgCLQYeﬁeWOC?ﬁoﬂ@tﬁﬁethaCEd at equal
di st ances on the pattern- (orned iﬁrface 2b, a

ret dithi ng P&%FOM%GP%SH%MF& ePRi ﬁpﬁgp?ﬁgeﬁPufafmggﬁ%ﬁﬂwc'%& devi ces
10 is fOrm&@nO@rﬁhﬂlﬂ@tb&ﬁnpbaﬁﬁhdnguthaceafer(front surface) of the
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pattern-focﬂﬁmdimgfamd @plﬂbﬂlng machine 100 of the wafer

processing apparatus shown in Fig. 1. The wafer 20 is

15 held by a drawing and holding table (not shown) while the
underside 21, on which no semiconductor devices 10 is
formed, faces upward. As can be seen from Fig. 2c, the
‘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”. In 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 grindiag, 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



exanple, a lam nating device, or by applying a liquid resin to the
pattern-fornmed surface. As will be described |ater, the retaining | ayer 40
protects the 10 seni conductor devices 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 poli shi machi ne 100 of the wafer _
processi ng apparatus shown in Fig. 1. T™fe wafer. 20 is 15 held by a draw ng
and holding table (not shown) while the wunderside 21, on which no

Zerri CﬁndUCt@émd@dhﬁgét&fQ tdevidos neyl, cdratas prpwarotedAs @anshewaeén from Fig.
c, the ungersige of the wafer,20,. whi n em conduct o devi ces
10 is for rreg%gi'sgﬁro%}ﬁa ‘BE}E%I“E %d%‘ﬁgd‘rra%g}ﬁ ﬁ’éac%(f %n@tlssﬁgmfldOfBYha
grinding anth poknsbsnllpachvaed 1fle patcc gmi—fbrineed i ndefiasied@ 96f bg waf er as
escri bed apove i cal l vhack_ grinding . J nd. jndi peration of
the. " presentibrachersht fhel Phread (R wpd iR R G ER s T
drawnSand h20dibyradnoedt able argueungd sk 28 ehddi iupdamnsdide)ndoreigdwn)
while the tern: S : of < f, d _and, a
orinding. 43¢ SETPA2REN e MURIBEEaqeIE s AR GEMEIRL] A CerkRERe 2 o,
to grind thkayesme, lie.adapbaiittre Bractues IFyer @BES-anot her grinding
~method, for exanpbecafr 8ePLEEH BRof iU NG IdhdMIEh Sred NidRAngeVi ce s

rotated while a pluralit "substrates are rotated on a table, "may be
adopt ed. TheheevafBrngOrajbe HALeE 2P ob§ detk Hhaiweedrludrd, fhidconduct or

devi ggs 10 gRdcRndsawng BS}dﬁBthhﬂﬂg ene faesurd e giqing mrdehol di ng
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shown in the drawing, the substrate is polished to only a

15 thickness L2 smaller than the thickness L1, so that the
brittle fracture layer in the ground surface 22 is
removed. Therefore, the 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 12 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 loéde{ etc. (not shownf.. 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 polluted environment when transferred from the grinding
and polishing machine 100 to the plasma-processing
machine 200. Therefore, electrical failures in the final



t he grinding device and, thus, the thickness of the wafer 5 20 i s reduced.
In a ground surface 22 (underside) fornmed by grinding the underside 21 of
the wafer 20, an affected layer, i.e., a brittle fracture |ayer occurs. As
can. be seen fromFigs. 2c and 2d, after washing the wafer 20, the wafer 20
is further reduced, by a 10 thicknesg_&%,_by pol i shing the ground surface
22 of the wafer 20. In the present invention, a polishing nethod, .in

- which a polishing device using a polishing |iquid containing a chenical

abr asi ve cosgmoikohdustadopteductss, dGleoviro ithet md xdmawiorfg, the substrate is

polished to hj e 2 EQR]I . e thickness L1, so that
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plasma chamber 31. As shown in the drawing, the upper '
15 planar electrode 34 is connected to a power source 35,
and the lower planar electrode 33 is grounded.
Accordingly, a desired voltage from the 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 (SFs) 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 (O2) 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
A inner space 32 of the plasma chamber 31, and through the
30 planér-eléctrbdé 34,'as necessary. The open/élose valves
44, 45 and 46 are usually closed. In the source 41,
fluorinated gas other than CF; and SFs, Br; or HBr can be
stored. BAn 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/close valve 36.
The wafer 20, ground and polished in the grinding
and polishing machine 100, is transferred to the plasma



sem conductor products, due to the mxing of contam nation froma

pol luted. environnent, can be reduced. Fig. 3 is a schematic sectional
view of a plasma- 5 processing machine in a wafer processing apparatus
according to the present invention. As shown in Fig. 3, the

pl asma- processi ng nachi ne 200 conprlseg%ﬁ_plasna chanber 31 in which

pl asma- processing is actually carried t. An upper planar electrode 34
made of a porous 10 material is provided on the upper portion of an inner
space 32 of chhebpka3bathbaghesan 3inleét | bveer 1Hawmn tred modff,odndB3 sopposite to
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plasma chamber 31 functions as a reactive gas and,
15 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 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 CFy gas or SFg¢ gas through
the upper planar electrode 34 and, thus, the polished
surface 23 is plasma-processed. 1If, for example, CFy is
adopted as a reactive gas, the CF4 is decomposed into
carbon trifluoride (CF3;) and fluorine (F), and the F is
25 applied to the polished suxrface 23 of the wafer 20 made
of silicon. On the surface of the wafer 20, silicon (Si)
of the wafer 20 reacts with F to form silicon
tetrafluoride (SiFy) 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 40A, to produce a new surface of the wafer
20. The same is almost true in other cases in which SFe,
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 CF; and SFs may be supplied to the
plasma chamber 31, as necesséry. Thus, a cleaning



The wafer 20, ground and polished in the grinding and polishing nmachine
100, is transferred to the plasma 14 chanber 31 though an inlet (not
shown) thereof, and is placed on the | ower planar electrode 33, with the
ground surface 23 being upwardly oriented. Then, the inlet is closed and
seal ed. The open/close valve 36 is opened,_5 and the punp 38 is activated,
to deconpress the inner space 32 of the plasma chanber 31 by di scharging
gas through the pipe 37. Then, the open/close valve 44 is opened to
supply CF4 @@egﬁ$lm@-mﬁéﬁgh@éﬁsgpapeosgseingheanpbaseéfnhaamE&y31 and

t hrough the g analy ¢lgctrode 34, 10 via the pipe 47. A voltage is applied,
by the power source 35, between the | ower planar el ectrode 33 and the
upper pl anar eIeé¥?@ﬁécﬁ4ryl@gtﬁétppésﬁﬁachaﬁﬁeﬁsQngmﬁocha is slightly
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new surface same i S al' no rue I'n other cases in
whi ch SF6, open/close valve 45 is closed, to discharge the helium.

15 Thus, the remaining gas such as CF4 or SFg¢ in the inner
space 32 of the plasma chamber 31 is almost completely
discharged, and the inner space 32 of the plasma chamber
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 lower'planér electrode 33 and the upper

25 planar 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 80°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



etc. is adopted as a reactive gas. 'Therefore, an effect simlar to that
of cleaning of the polished surface can 35 be obtained by such plasma
processing. Nitrogen dioxide NO2 together with CF4 and SF6 may be supplied
to the plasma chamber 31, as necessary. Thus, a cleaning 15 operation
usi ng plasma processing can be efficient] carried out. After carrying out
pl asma processing for a predeterm ned tine, the open/close valve 44 is
closed, 5 and the punp 38 is activated while the open/close valve 36 is
‘opened, to di stA¥fHe28, gharredtir suniera spaer32has ae thiGkhesSF6306£1 he

ke Then, theoovenisbose yabye AR, | SORYILWAY she opsniglose valve
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15 Thus, the reabéni dgh 966 Srédefsedhihioe SHE 'o'&chli‘%e'ng@fﬁe ?ﬂﬁgre ggagfe gge

bt “the SPZS"nﬁr%ﬁla%%gég"f@aﬁ%' 3 cRted CAETo S g ERAckpeRs chBae
val ve 36, the ﬁﬂeomf‘éﬁlmer@%dﬁ 4:3h11r5 dhgﬂ:&%%tt Qosﬁpﬁb)éeoﬁgggﬁg.ﬁﬂo%gﬁ Che
pper planar A ST BHIE Vet (R TYARSaeagen ShappReed. by t he
power sblrce 3‘3}e @adee]rayéne JlS)VpEJ’Sl[ﬁlaﬂﬂJ’y ?ﬁhie:dgﬁﬁl fﬁegle?ltﬁ.ﬁléyupper 25
gleggﬁ{)rglsggzjr%ﬁl S case oxygen ﬁ] % s PEE SRt é‘&gﬁp\t}éggas %‘éls'
accordingly, rﬁl'ssrmln‘ﬁ,;a¢e)r¢ﬂaothm wadfeer |cmre1b$pa:®®‘e&2edf firbe pkaagm chamber
31. The pl asmindese Ped -1rPW LIRS AHATE #1135 WY 192 pLEIRgLAt ure of about
60 Further, in the present invention, both the plasma
15 processing operation under an atmosphere of CF; or S5F¢ and
the plasma processing operation under an atmosphere of O,
are carried out in the single plasma chamber 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 CF, or SFs, and when it is
necessary to transfer the wafer from a plasﬁa processing
25 machine under an atmosphere of CFq or SFs to a plasma
processing machine under an atmosphere of 0,.
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 tépe'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.



30 to 90C and, accordingly, the retaining |ayer 40 of the wafer 20 is not
damaged. The plasnma i npinges on the polished surface 23 of the wafer 20 by
a flow of oxygen gas through the upper planar electrode 34 and, thus, the
pol i shed surface 23 is plasna-processed and, thus, an 35 oxide layer is
formed on the polished surface 23 of the_wafer 20. In Fig. 2e, an oxide

| ayer 25 is forned by plasna processrhdJUﬁder an oxygen atnosphere. The
oxide 16 |ayer 25, forned in such a manner, has a thickness L3 of, for

exanpl e, abopft@PAndsqdessyi ek aPé)Ve%cpair{Bé&e ea@kﬁ%@ J.'s”‘bei'&t)deenupt he
oxi de | ayer 25 can be fornmed on the underside of the wafer and,

accordi ngl y, L¥oR %h%oﬂ%ﬁi‘r‘i‘ﬁa‘t:ﬁ)?\ %%ﬁiv e85t e\erftidd Harshinse QRatiaiécnAl so, a

waf er can beipregessed. oubil ert h@@qewézerm iof 1 igHeREt rdrc@lankaibyre is
r educed, eveﬁolf t he t hi ckness  of wafer i.s riggce In contrast to a

case in whi cho&Ce lBehvEeTokiged +%Py%9 ""r%PepaFrrtq H18 BIREE DS UTie Rafdr 20,

10 t hesoxi delia aef;eﬁrexseppsmregel yecfemw@otm pdlel sHed refur fadd @caeo@f thee wafer
20 in the pre % ventio he .surface of th \Mg can be
g osit9

pr event ed fr% lﬁDFFEéHaFﬁg a#%ﬁ%ﬂb%*ﬁQ1HQ#*ﬁ GFHrgLdss.
Further, in ihelprsexeet:.inasemfﬁmub@ttb tgec ol s rEhel M iR ngeoper ati on

under an at here_o SE6 I he a roc sin operatlon
under an atggégh%?et%$ Oin gﬁ% %h?a#%ﬁp #g1€%g§‘§?ng %ﬁ drtaChanber 31.-
Accordi ngly, déscrsbpdsabee,tnnptm&qmteiémtrunNeq;xﬂn,(nhﬁennnﬁatlon froma

pol luggd at ”P%?Qf” sa?I af&%mg& o&otﬁ?@éi’isﬁ&? s Hq%” | s

different f en it IS necessary t rans e wafer from
a pol i shi ng wagearn20tand, pracaadprakessthg Fdeesinn fouke hﬁtﬂﬁ?ﬁo§bhere of

1 CF4 or SF6, &ﬂéﬂé@e@abé hiid PRECSRAGY ié)yéf %f&r{ émae mieezrs fdeomra pl asma

“processing 25 nmachine under an af nosphere of CF4 or to a plasna
proceSS|ng nBlhi vaferRdéP BAtafRosPRERe ofhgpefore, 1n the present

invention, the dies can be easily picked up from the
15 dicing tape in the die bonding operation.

As illustrated, a die attach film tape (DAF tape)
attaching machine 300 may be provided 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 adhesive provided on the bottom surface

25 of the die in the die bonding operation. 4

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 grindinq 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
machiﬂe 400 can be controlled together. Thus; throughput



Wth reference to Fig. 1, the wafer 20 discharged through an outlet (not
shown) provided in the plasma chanber 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 |ayer 25
on the underside of the wafer 20. The wafer 20 is cut into cubic dies,
fromthe pattern-forned surface 29 of the wafer 20, by a dicing sam/and in
a 35 dicing apparatus (not shown). In this cutting, the dicing saw cuts
hal fway threHgh1therdiceisagst apg. béfhyﬁ;?row@ dies ar&epseyvepd ed from
separating and scatterin 17 After the dicing tape is expanded, each die
is picked u raFFéﬁf F&Td @lﬁﬁdfﬁﬁg SRdd ?h%H““g di uBbﬁﬂTngaﬁﬁﬁfhtlon is
carried out det&chhagvmfaemae i(Bopokhehgyl, f@fi @élm@h 194 ceabetapren t he
dicing tape agg ol,j.shed gurface 23 ét y. |l arge bec se t he
pol i shed suff8EE*2 d&ﬁénﬂa 8Pe 28T §e%£??%%t% B‘P?%? *sae%%

Accordlnglyprovﬁdeﬁ somememgs dhéf geuhtihg @mckpupléhenglmétﬁimynthe

di ci ng tape bondi.ng operat.i on, we cribed above, in
t he p?eseﬁtlbﬁv SF Rﬁasﬁé 8§g88gibn9a93?h§%e g§¢brﬁ€ﬁ @&ft?ﬁp %ol i shed
surface 23 applgéngnaiehipe A0, abeodilchnyytapbeappbesngpmdcttioe bet ween
the dicin n h i 2 e e e wafer is
‘not so Iar8356$ ggégg%e%agé g§§£§¥géghga8ﬁﬁégn #%ﬁ g?%gghle%yé%% be easily
pi cked up fiotkegkeli ywidihciong aapéhen,taeddtbebmﬂengm@pdwtfmlyAs
illu at ed a a t ) 300 nmay
A at ede randieg alelag o';'x'gmi Ph gaﬁ@é\ﬁﬁ 2R6) po i LAERL NG SREN No 03

be provi ded between the pla ocessl g |ne ng tape
appl yi ng ntbBRi Ré250@-PIRGSSSLRE Eﬁthaﬁe fBy bbeaabfléﬂpQOannkyxam

pl asma- procﬁﬁ%ﬁ@n%n@@ﬁs'Q%eOHLEEEg“@EEE 39?§9§ngtﬂ§Ehiﬁ§e40@'&kﬁgjkﬁpe may

be applied to the DAF tape in di cr ng ape applying machi ne 400. The
DAF tape pr53P8edFdPReET m@ﬁ818F6|ﬁ§ Féﬁésgﬂﬁriﬁﬁ RRP s(Bfet of the waf er
20, shown). In such a case, time management of the grinding

15 and polishing machine 100, of the plasma~processing

machine 200, of the DAF tape applying machine 300, of the
-dicing tape applying machine 400 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
descriked. 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 grindihg and
35 polishing machine 100 is transferred to the plasma-
processing machine 200 and, then, is placed 1n the manner
described above. The above-described plasma~processxng



functions as an adhesive provided on the bottom surface 25 of the die in
the di e bonding operation. As described above, in the present invention,
the DAF tape applying nmachi ne 300 for applying the DAF tape and the

di ci ng tape applying machine 400 for applying the dicing tape are provided
adj acent to or integral with the 30 grinpding and polishing machine 100 and
~the plasma- processing machi ne 200. ThuS, the m xing of contam nation can
be prevented when the wafer is transferred. Further, with the above
structure, tdpmrammmagenﬁhn:@h,Emaqwghndbngfaﬁﬁqp©ri3hjn@umumhbnéngoo of

35 the pl aS?SCpg O&f@ﬁ‘ll”‘%p’&%lmaQQO%oo’Ls ca GBA'C:JU.ttaESI g!}?ﬂé’g‘gt oge i ne 300

and of the ing tape a mdchi-ne 400 can be con her .
Thus, thr ougttipm the;_&bqve-a;ielsqm@@eismsa@npb@ceﬁpmqedpeandian defective

fraction ca #ﬂﬂﬁ a8 alea h chi ne
(not shomn) JEetaﬁing ;ﬁgﬁ%&ﬁﬁ%ﬁ%gﬁ&% %%oFBtﬁg ﬁglggkggpgygﬁﬂ?eleases
of the8e taﬁ@% r¢m®”¢ﬂa§ﬁ;ﬁhﬁﬁ(ﬁﬁ§ wadhed Yast Be thiickaeng afid BoFi shing

machine 100, ihe) &] ABIPrORSS mmt@% 20@q ttbeisDéEsteapehe appl yi ng
machi ne 300, the dicing tape applyi ng mach ine 400 and the tape stripping

machi ne (notTHHRES b ﬂﬁﬂ(ﬁ?ﬁﬁaqﬂ1ﬂ¥a§ﬁ@l§ﬁéﬁﬁeﬁft&ﬁdtbﬁep%ﬁﬁ%ﬁ may be
freely 10 trensd&ddaily aspuiadim grd rlcaﬁg@za&%amolthak&l pareRehtpe 100, the

pl asma- processi n i ne 200, the DAF tape aép q chi ne 300, the
di ci ng tape RppF é%rﬁf?ﬁﬁﬁﬁ%ﬂgtﬂﬁ? The %Féﬁ ﬁlgplggenﬁéﬁF%e
transierri ngco@eisg (foimed et d i AUR) ditase inttioehearaggrent of the
200, of 't ne A TSIS dpb YTD G 1o 2500, O bhe B RS PP ZEBl vi ng
machi ne 400 mm@éntttieetmteal sidammm@nmmm@odamhbd santeokl £gl t oget her.
ﬂ‘;itl O;hggnﬂg&% a' | rP €S GANHE d/0Aedn AR 18020080 eCF 1 Ve
the metallzlng operation is carried out in a later
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 CF; or SF¢, an oxide layer is formed by
plasma-processing under an atmosphere of 0,. However, the
plasma-processing under an atmosphere of CF; or SFg 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.



In the above-descri bed enbodi nents, a cleaning operation for the polished
surface 23 of the wafer 20 and a form ng operation of an oxide |ayer have
been described. However, the wafer processing apparatus 25 according to

t he 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 200 is flattened nore than usual.
However, if, for exanple, the underside of 30 the wafer is netalized in a
| at er process, an adhesion force between the polished surface and a netal

coating f ng by netalizing is reduced and, accordingly, the netal
coati ng rra@ §tri pped. . However, in the present invention, the wafer 20

di scharged fromthe grinding and 35 polishing machine 100 is transferred to
t he plasma- processing machine 200 and, then, is placed in the manner
descri bed hbovkwafeecemprisingdberstersiofil asma- processing 19 - operation

e oy Ford i golesgadloa el SN i Bt G o™=t o
pl asma- pr Ocesgédg@cgpﬁfitﬁté Bf&ral{tﬁ%?%ﬂiié‘&ﬁc*ﬁctéﬁ?eﬁ@é%;shed surface 23 of the
e 0 tha e warer

waf er 20 can rénoved’ s tt has 'a t'hi ckness of, for
exanpl g, about 2 tgplighitigca graured surfacd formeda®ethe drinding operation; of a new

surface precipitated after the plasma- processing operation is |arger than

tha':_ bef]?re theb maa?ilfg_ ppbadisf@ptigsmpa)tracfshsing moaﬁpdlis’«?cysqrgm ﬁfae?fd 10f
coating forne alizing, bites into the ro nder si 0 e wafer
20 and. thus. DYRDIRDIGPBRTANENdces & lstoasirys BTnselgiR s Pla R he.

pol i shed Surf%ﬁﬁrﬂtﬁer {Méggzﬁggoﬁm@égﬁgﬁzldh& he presegt5 IpP\(;ggtslsoni hgven

if the netalizrng opera carri In alater

met al ) coati ng of %ah’?irig M@Eeé@ﬁd b&s_ﬁ-pwgmgmm@pbmwsum- In the
enbodi ment whi ch has been described with
10 after cleaning operation under a second gaseous atmosphere in the

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

2. The wafer processing method of claim 1 wherein the first gaseousv
atmosphere is made up substantially of carbon tetrafluoride and/or sulfur

hexafluoride.

15 3. The wafer processing method of either claims 1 or 2, wherein the second
gaseous atmosphere is made up of substantially of oxygen.

4. The wéfer processing method according to any one of the preceding
| claims wherein a third gaseous atmosphere made up of an inertgas is
introduced into the plasma chamber to assist in the removal of the first
20 gaéeous atmosphere from the plasma chamber before the introduction of
the second gaseous atrhosphere into the plasma chamber.

5. The wafer processing method of the claim 4 wherein the inert gaseous

atmoéphere is made up of substantially helium or argon.

6. The wafer processing method according' to any one of the preceding
25 claims wherein the plasma chamber includes two electrodes connected to



reference to Fig. 2, after the polished surface 23 of the wafer 20 is

cl eaned by pl asma- processi ng under an 20 at nosphere of CF4 or SF6, an oxide
| ayer is formed by plasna-processi ng under an at nosphere of 02. However,

- the plasma-processing under an atnosphere of CF4 or SF6 is not

necessarily needed. It is apparent that the occurrence of ion

contam nation can be prevented even if only the 25 plasma-processi ng under
an atnosphere of 02 is carried out to fXrm an oxide |ayer. Further, the

pl asma- processing carried out after only one of the grinding operation and

t he polishing %%\ﬁé,i %C?ﬁp%ﬁwi -,iegr\,d;{ag@cﬁf'fé%\(@&i%gq%gﬁnt S are

i ncluded in the 'scope pr esent I nventl A waf er

conpri si ng t he efdctddes] to Whichddth Gmallotitesirdt second anbiahirdyasbous _
provided, on its front - surface; with a plurality of sem conductor devices;

s polishing a gtoospheresase indapensently consegledioi said elestradearrangament ng
out a first plasna-processing,for, a polished surface forned by polishing
operation unde O'a{ntlf&"éqﬁ'%‘dggb% Qﬁmb?rna%r?ﬂtﬁ chanber, to cl ean

t he polished surface; and carrying out a second plasna-processing for the

polished surface io after cleaning operation under a second gaseous
at nosplser e7i n The wafespragessiagboethodoofelainm Brwlhereinalpiyep isoassi$i8 tpol i shed

surface. 2. The wafer processing nethod.of claiml wherein jhe first
gaseous at nos@¥aust hﬁ&é%‘ﬁ“&ﬁﬁi/ﬁﬁ ”'é{g@s%?“ heres HPM e de and/ or
sul fur hexafl i de : er processing nmethod of either clains 1
or 2,' wherei nbﬁ?%@%s@c%ﬁgeﬁ%sag%d@at nosphere i s made up of substantially
of oxygen. 4. The wafer processing method according to any one of the
Gas 15 kT odlRRY AR OPREsIng SABIB A0 40 ZETLT WRE SR8 yal of the
first 20 gasequpafibdMAPBAGRY SLAH HSHidd BRIDRRERAIntBIhe Radria chanistict i on
N -

of the second gaseous atnosphere Into the plasnma cha :
10 as the first gaseous atmosphere through a voltage difference between

respective electrodes, wherein the supplied carbon tetrafluoride or sulfur
hexafluoride function as a reactive gas within the plasma chamber forming

a plasma within said chamber.

9.  The wafer processing of claim 8 wherein the plasma formed within the
15 plasma chamber of the first gaseous atmosphere is a low temperature
plasma having a temperature within the range of 40-95%C.

10. The wafer processing method of claim 9 wherein the low temperature
plasma impinges upon the polished surface of the wafer through the flow
' of the reactive gases such that the carbon tetréﬂuoride or the sulfur |
20 hexafluoride deéompose to produce fluorine which when in contact with
the polished surface of the wafer reacts with silicon within the wafer to
form a compound made up of silicon and fluoride which can then be
removed from the polishing surface of the wafer.

11.  The wafer processing method of claim 10 wherein the third gaseous
25 atmosphere is introduced into the plasma chamber made up of an inert
gas so as to remove any reactive gases from the plasma chamber before



5. The wafer processing nethod of- the claim4 wherein the inert gaseous-

at nosphere is made up of substantially heliumor argon. 6. The wafer
processi ng nethod according to any one of the preceding 25 clains wherein

t he plasma chanber includes two el ectrodes connected to 21 a power source
to provide a desired voltage. differentiation between electrodes, to which
each or all of the first, second and third gaseous atnospheres are
~independently connected to said el ectrodg@2arrangenent for introduction
into the plasma chanber as required. 5 7. The wafer processi ng nethod of

Chird gaseous A RISRFRNGTIRHE sheohg) GHSeB S niriBphete o yhiEFERto 3¥caty
vaf er processi Nadiph AQmvapAerd WAl fPrine aRide MR A theidlisRed sthfzR, uoT | de

and/or sulfur fluoride are introduced Into the“plasma ¢ S the
first gaseous atnosphere through a voltage difference between respective

el ectrodes, ' N j r

hexaf | uori d%&ﬁﬂ% ?/8&&3%@%8?%@@??%5@2@ %ﬁq%ﬁ%ég\e@grﬁ&%@héﬁ?ﬁ%‘& m ng
a plasma wi t hi mtawisgherasbexygeh isThRodaéed intd ﬂ@@?@sﬁ% eharmbal By3hewher ei n
the plasma formed wthin the plasma chanber of the first gase0dus

at nosphére is «oltageudifference between therrespecting efecteodes tatpresent a heactive
range of 40.95%C. 10. The wafer Processing ﬁEtBOd of cllaim9 wherein the
| ow t enper at ur OXYBEA A8 IPHPINGAR flasmm WithJnsige the daney sraceofdheplasmar er

t hrough the flggaﬁm (L he reactive gases such that the carbon tetrafl uoride
or the sulfur ef%fluoride deconpose to produce fluorine which when in
contact with the polished surface of the wafer reacts with silicon within

the wafer t rma conpound nade u f silicop and fluoride which can,

t hen be régnvter SRl P ’?%meEE‘P‘EQ?F'é’UE @Whﬁ@r}M'P%P?‘YQQ_ﬂ baged waf er
processi ng net . | j " . is -

i ntroduced i nt gg\%ﬁgegb éolgdn@ %rﬁg%hgp%n@é%nﬁapﬁ%\"ﬁgnagié w#gttégs"q@é@gw%aemve
any reqgtive gge@s%Cauhélein tHewptehpenfirelNasnha ifpingdion Mé efanddon of

t he second gaseous atnbsphere to which said second gaseous atnosphere w ||

- formthe oxi depolighed surfage-ofibie wafed by the dow ofiexydgemeand:gas throoghastiieng

net hod of claim1 erein the sec’ong gaseous . .
electrode arrangement to produce an oxide layer on said polished surface.

14. The.wafer processing method according to any one of the preceding
claims further including the step of applying a DAF tape and/or a dicing
15 tape to the underside of the wafer.’

15. A walfer processing apparatus comprising grinding means for grinding an
underside of a wafer whose front surface has a plurality of semiconductor
devices formed thereon; ’

polishing means for polishing a ground surface formed by the
20 grinding means; and
plasma-processing means in Which a first plasma-processing is
carried out for a polished surface formed by a polishing bperation under a
first gaseous atmosphere in a plasma chamber, the cleaned polished
surface, a second plasma process is carried out for the polished surface
25 under the second gaseous atmosphere in the plasma chamber, to form an
oxide layer on the polished surface.



at nosphere of oxygen is introduced into the plasma chanber by the 5 voltage
di fference between the respective electrodes to present a reactive oxygen
gas formng a plasma with inside the inner space of the plasma chanber.

13. The wafer processing nethod of claim 12 wherein the oxygen based
plasma is a | ow tenperature plasma having a tenperature in the range of 10
50- 95%C wherein the | ow tenperature plasma inpinges on the cleaned polished
surface of the wafer by the flow of oxygsg and gas through the electrode
arrangenment to produce an oxide | ayer on<sai d polished surface. 14.

The. waf er processi ng nethod according to any one of the preceding clains

f urt her i nc18idi Tige wadesprogessing@gparatysaof Didim th wherdindhegrinding gnearss t ape
to the underside of the wafer. 15. A wafer processing apparatus conprising

gri ndi ng nmeans 3 the polishing meansfeepevidingrsugh\giingding\abd #olisbing enthece
For pol i sning WiesSR GPe WISt are GiPea ek BBInG R RBNEL A

pl asma- processi ng neans in which a first plasma-processing is carried out

for a polished surface formed by a polishing ograti on under a first
gaseous at nsphetewarerprpressiag apratatus of plaim Kawbgreipithe pelishisgr f ace, a

acond Bucoons ThBHEER ApPuSE A bRt bt AR A IS ie o R egdr U Wi 5,
the pol i'shed sy daiishing fauidonTAIRinid Ehofics abride BBATIGHS of cl ai m 15

wherein the grinding S an e~pol 1 shing neans for "providing such
grinding and polishing on the underside of the wafer are contained within

th [ ite 17. T f [ .at foclaim16 .

wher et ndBpol TEWAr Broeas SnBReRiE SR B BT BTAiRs TS rie  ThavaRtain si de
tth ¢ b - e D i . e
corpound. 16, TreOnfinaREpORHAE NG i Hlact (N8 A fRbedyiBd, o°
17 wherein thengphimeli ng and polishing machine is adjacent to the plasm

a-processing machine. 10 19. The wafer processing apparatus of claim18
wherein the plasma- processing machine is integrally formed with the

processing machine is integrally formed with the grinding and poliéhing
machine.such that when the wafer is transferred between the grinding and
polishing machine to the plasma processing machine, said wafer is not
exposed to a polluted environment and consequently cannot be

15 ~ contaminated from a polluted environment.

20. The wafer processing apparatus of any one of claims 15 to 19 wherein the
apparatus further includes a dicing tape applying machine and a
transferring machine. '

21. The waler processing apparatus of claim 20 further including a die
20 attached film tape attaching machine between the plasma-processing
machine and the dicing tape applying machine such that DAF tape may be
applied to the plasma procéss underside of the wafer and then a dicing
tape may be applied to the DAF tage in the dicing tape applying machine.

22. The wafer processing apparatus of claim 21 wherein the DAF tape
25 provided between the dicing tape and the underside of the wafer functions



machi ne such that when the wafer is transferred between the grinding and
polishing machine to the plasma processing nachine, said wafer is not
exposed to a polluted environnent and consequently cannot be contam nated.
froma polluted environnment. 20. The wafer processing apparatus of any one
of claims 15 to 19 wherein the .apparatus further includes a dicing tape
appl ying machine and a transferring machine. 21. The wafer processing
apparatus of claim20 further including a die 20 attached filmtape
attachi ng machi ne between the plasnma-processing mnachine and the dicing
t ape. appl yi ng machi ne such that DAF tap@4nay be applied to the plasma
process underside of the wafer and then a dicing tape nay be applied to
the DAF tape i nad BR dHhelSV@ ProRRIcPoN méleoab@mmme?é’f- th&lte ViRa ¥fie BORBRH N9
apparatus of claim 21l wherein the DAF tape 25 provided between the di¢lng
tape and the ungparatios. of the wafer functions 24 as an, adhesive provided
on the bottomsurface of the die in a die bonding operation. 23. The wafer
processi ng apparatus of claim 22 wherein the DAF tape applying machine for
~applying t D [ .yﬁh ; i ' : appl! yi ng
t he dici ngr?sépgﬁgir ggg?%ﬁggﬁggja? entﬁ'??ﬁaﬁn%%g‘?’aﬁréﬁr‘?ﬁ%zt% ndi ng and
pol i shi ng machiapplying maehine domapplyingethei DAF tape anddhe dicing taperapplying
processi ng apparatus according to any one of clains 15 to 23 further

conpri sBng applMagkinador appliing therdjciagtape vse previded adiacenhtp eaipdegrad t o
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processi ng appghgéniseof claim 25 wherein the wafer to be processed
includes-a retaining layer for retaining a plurality of sem - 15 conductor
devices forned thereon said silicon wafer such the said retaining |ayer is

| ot nat i ng 2oy B AP Erodeesi Rinbtatls BRGORG R iy Bpe o cBiPsTtE {028 Y @
surf ace to t he firtiér comprising apply means for applying a DAF tape and/or dicing tape
10~ tothe underside of the wafer. | '

25. The wafer processing apparatus of any one of claims 15 to 24 wherein the
wafer is silicon based.

26. The wafer processing apparatus of claim 25 wherein the wafer to be
processed includes a retaining layer for retaining a plurality of semi-

15 conductor devices formed thereon said silicon wafer such the said
retaining layer is formed by applying adhesive resin film to the pattern- -
formed surface by a laminating device and/or applying a liquid resin to the
pattern-formed surface to the wafer.



