-1 WAFER PROCESSI NG METHOD AND WAFER PROCESSI NG APPARATUS FI ELD OF THE

| NVENTI ON The present invention relates to a nethod and apparatus for
processing a wafer when a sem conductor is manufactured, but nore
particularly this invention s which is a Divisional Application derived
from Si ngapore Patent Application No 2Q0406655-1 relates to a unique wafer
processi ng net hod and apparatus to provide an appropriately roughened
undersi de of the wafer to allow the coating ther.eof, of a netalized
~surface thereon to the roughened portlon When dlscrete devices are forned
from a waigAFER PROGESKINAPA -q: P

to obtainTan excerrent unriorm :
underside of the wafer.is often flattened more than is reqU|red once the

pol i shi ng | uded. Consequently, when the polished
surface oF%@ﬁaﬂhﬁf@E@aﬁgﬁfsubsequentIy thereafter with a netal
coating in a netalizing process, the adhesion force 15 between the netal
coating and the émﬂlshed surface of the wafer can be substantially reduced
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this invention, a wafer processing nethod i ncl udes the st eps of
grindi ng psavidecan epﬂ@nﬁratdymmglnemd underside oftheewaferto aliow the doatirig

surface, wmth.a plu of .se cond or deV|ces ol i shing a ground 2
surface fi¢Hech mﬁz W%ﬂﬂff@c%%@ Eé) ighout a pl asna-

processing for a pollshed surface forned by the pol i shing operation under a

When discrete devices are formed from a wafer, it is préferable that a polishing

10 processing is-adopted to obtain an excelleht uniform thickness of the wafer.
However, the underside of the wafer is often flattened more than is required
once the polishing process has been concluded.

Consequently,'When the polished surface of the Wéfer is coated subsequéhtly
thereafter with a metal coating in a metélizing procese, the adhecion force
15  between the metal coating and the polishec‘!' surface of the wafer can be
substantially feduced which means that the metal coating in certain instances
‘may be stripped away from the processed wafer. |

Therefore there remains a requirement in the field of wafer processing methods
and apparatus to accomplisp such methods to ovércome ihese kinds of |

20 problems associated with m?etalizing and maintaining this metalized coat on the
underside of the wafer being processed.

SUMMARY OF THE INVENTION

Accordingly there is provided for in this invention, a wafer processing method
that includes the steps of grinding an underside of a wafer which is provided, on
25 itsfront surface, with a plurality of semi-conductor devices; polishing a ground



predet er mi ned gaseous atnosphere in a plasma chanber to roughen the
polished surface. 5 Advantageously such a nethod has the underside of the
waf er appropriately roughened by the plasma-processing and, accordingly, a
metal coating introduced in a layer netalizing process will be able then
to bite into the roughened portion. Thus?2 even on a thin wafer, the netal
coating can be prevented frombeing stripped. 10 In preference carbon

tetraf | uori darigee Formet P&?Qﬁé%ﬁ@{ﬂﬁg&;@t%@gh&@céﬂyipggﬁmwﬁsﬁ@"ber to

provi de an at nosphere of ~car uoride or s hexafluoride in a
pl asma- pr oc procesgingofor & polishied surfadecforied by tHeapelishing aperatioreander an of
the invention there is provided for a wafer processing apparatus
conpri si ng Bredeieraingdgaseoys ajmasphese imapiasmaiahandpern togoughen thes whose
front surfacewggs a plurality of sem conductor devices fornmed thereon
pol i shi ng nBARNGASUNRRG-shing a ground surface formed by the grinding
nmeans; and pl asma-processi ng neans for carrying out a plasma-processing
for a polished surface forned bg t he polished operation under a
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pr edet edni nAdvartageously suebspmeatbod has theandersiderafdhe wafer apgraptiataly

ol i shed surface. I reference preferaply once the po]ished surface has
been’ rougneuangped by efilsRanmoeeSsinagnth abeardicaly, Bt 208G n
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pr ef er ence reaghened poradn. o¥husiceviin 6nld thin Water ke metal coatingpean e to a

pl asma 25 chanber to provide an atnosphere of carbon tetrafl ouride or

sul fur hexdreventeddrombaing sippada- pr ocessi ng operation to roughen the
surface to which then subsequently the coating netalizing will take pl ace.
3 BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic view of a wafer

processong lajppefestnce eabondetrafluoritider spifas hexafiuoridy issupplied to a plasma
chamber to provide an atmosphere of carbon tetrafluoride or sulfur hexafluoride

in a plasma-processing operation to roughen the surface.

In a further form of the invention there is provided for a wafer proceséing
apparatus comprising grinding meahs for grinding an underside of the wafer

15 whose front surface has a plurality of semicdnductor 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 polished operation under a predetermined
gaseous atmospheré_ in a plasma chamber, to roughen the polished surface.

20 In preference preferably once the polished surface has been roughened by the
plasma-processing a metal coating coated in a subsequent metalizing process
bite into the roughen portion thus the metal coating is prevénted from being
stripped away from the thin wafer.

In preference carbon tetraflouride or sulfur hexafluoride is supplied to a plasma

25 chamber to provide an atmosphere of carbon tetraflouride or sulfur hexafluoride
in the plasma-processing operation to roughen the surface to which then
subsequently the coating metalizing will take place.



" Figs. 2a to 2e are views of processes showi ng a wafer processing nethod 5
“according to the present invention; and Fig. 3 is a schematic sectional

vi ew of a plasma-processing nmachine. in a wafer processing apparatus
according to the present invention. DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Enbodi nents. of the present ingention will be described bel ow
with reference to 1o the acconpanying drawings. In the follow ng draw ngs,

t he sane ne Fﬁ%ﬁigﬁﬁefgz ref erence nuneral s. For ease

of under sta%ﬁgﬁFﬁec sca{ eI ﬁgn'g@%‘mg@s necessary in the draw ngs.

Fig. 1 is a schematic view of a wafer processing apparatus according to the

pr esent invEntiqn. As shown in Fi Vﬁé’ t he waf er processi ng apparatus 15

conpri ses a @r-ﬂrﬁiﬁ@cmammeéfhpﬁg 659@%@%&%@%#0 ioing iythend

polishing a f a.wafer and, particularly, an underside of the
Hﬁégep?gr@eﬁftlpﬂ

waf er. Fur ustrated, a plasma-processing machine 200 is

di sposed adj acent to the grinding and polishing machine 100. In the

200, a desire l.asma- cessi ng operation can

pl asma- procgssi chi ne , 0

be carried - E&m 8 e iews ofipresesses "Qrao‘UE{?'aq{BC PQH@%F%PH’ t he
grinding a i S hi 1 S pl asma- processi ng machi ne 200,
whi ch ng| I ”%%dbggfggplbgggrﬁ?ﬁg%gﬁgﬁ&o&y e integrally forned wth the
grindi ng and polishing nachine 100. Even in either case, a grinding and
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waf er proce gﬁ%g'hg%ﬁ%}%@g&%&b@ﬁ?8g§%§b%}eéégm‘{eq}‘ \?/‘énti on. A wafer
processi ng nmet hod according to the present invention will be described

devi ces 10 BESCRIPFUNAF 7HE shetErA EachMERTS el s surface) 26 of a
waf er 20, for exanple, a silicon wafer, having a thickness of LO The

sem conduct or devices 10 are spaced at equal distances on the
Embodiments of the present invention will be described below with reference to

10  the accompanying drawings. In the following drawings, the same members are
designated by the same reference numerals. For ease of understanding, the

scale is changed as necessary in the drawings.

Fig. 1 is a schematic view of a wafer processing apparatus according to the
'present invention. As shown in Fig. 1, the wafer processing apparatus

15 comprises a grinding and polishing machine 100 capable of grinding 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. In the plasma-processing machine
200, a desired plasma-processing operation can be carried out for a wafer

20 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 either
case, a grinding and polishing operation in the grinding and polishing machine
100 and a plasma-processing operation in the plasma-processing machine 200

25 can be continuously carried out in a line.



pattern-formed surface 29. As shown in Fig. 2b, a retaining |ayer 40
suitable for retaining the plural sem conductor devices 10 is formed on
the pattern-forned surface 29 (front 1o surface) of the wafer 20 by a
retaining layer form ng device (not shown). The retaining |ayer 40 is
formed by applying an adhesive resin filmto the pattern- forned surface
by, for exanple, a | am nating device, or Hy applying a liquid resin to the
pattern-fornmed surface. As will be described later, the retaining |ayer 40
protects thFigs s Reehow processes d0a wafehpraveissitigmiettiotdcsordinag o tise 29
when grinding and polishing the wafer. The wafer 20 in the above state is

i ntroduced presendt inventitinggA avafepprocessing methdd accadingio thespreseot
processi ng apparatus_shown in Fig. 1. The wafer 20 is h?lgm;y a drﬁmjng.
and hol di nginvastienwillbesdrsarbeahwitia refesenceita Eiase 1and 3n In kig-Aa, doplurality
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descri bed abQveThe semicanbiuciorcdevices d0rzge spacetitat egiuahdistancescomthen of the
present invention, the infeed grinding, in which the wafer -20 i.s drawn and

hel d 25 by paltefnsfiosmed sur .and hol di ng chuck (not shown) while the
pattern-formed surface thereof faces downward and, then, a grinding device
is dowmnwardly noved to the underside 21 of the wafer 20, to grind the
same, is adepshownAn Hig. dmta mtam%mquommmmaimmmmmm, for
exanpl e, creepfeed grinding, in ich a grinding device is rotated while a
plurality cgemigopduelosdeyices i istfeamed an 8@ paltera-formedisyrtace @ (fronhe

retaining laygr 40.1,S provi bet ween the 5. sem cgonductor devices 10 and
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chuck. Thudorméd ssdace by fortexample] adamifatirgdéxndce, or by applying a liquid

resin to the pattern-formed surface. As will be described later, the retaining

layer 40 protects the semiconductor devices 10 on the pattern-formed surface

15 -~ 29 when grinding and polishing the wafer.

The wafer 20 in the above state is introduced 1o the grinding and polishing
machine 100 of the wafer processing apparatus shown in Fig. 1. Tﬁe wafer 20
is 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
20 from Fig. 2¢, the underside 21 of the wafer 20, on which no semiconductor
devices 10 is formed, is ground by a grinding machine (not shown) of the
grinding and polishing machine 100. To grind the underside of a wafer aé
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
25 Dby a rotatable drawing and 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 grinding, in
which a grinding device is rotated while a plurality of substrates are rotated on a
30 table, may be adopted. The retaining layer 40 is provided between the



5 protected. As shown in Fig,.2c, the underside 21 of the .wafer 20 is
ground, by a thickness U toward the pattern forned surface 29, by the
grindi ng device and, thus, the thickness of the wafer 20 is reduced. In a
ground surface 22 (underside) forned by grinding the underside 21 of the
wafer 20, an affected layer, i.e., a brigtle fracture |ayer occurs. 90 As
can be seen fromFigs. 2c and 2d, after washing the wafer 20, the wafer 20
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reference (undergjde)formes bygending thedinderside 2bof theewafer 20 amaifectedy and

pol i shi ng machi.ne 10Q.j s, transferred to the pl asma-processi ng machi ne 200
by 25 a I'3¥ﬂ'ér"ee't%.gr'fdﬁoffagtHﬁJﬂy.erR'QcPfﬁ'ustrat ed, in the present invention,

t he plasma processi ng machi ne 200 is di sposed adjacent to the grinding and
pol i shing machine 100, or is integrally formed with the grinding and
pol i sHiong Asican e searofromcEigsd2adging, 2d,afteravashing the wafer 2Qpivecniater 20
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device using a polishing liquid containing a chemical abrasive compound, is
adopted. As shown in the drawing, the substrate is poli'shedto_ only a thickness
15 L2 smaller than the thickness LI, 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 understanding, the thickness LI and the thickness L2

are indicated as relatively small dimensions with respect to the thickness LO in

-

20 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 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 trahsferred to the plasma-processing machine 200 by

25 aloader 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 polluted environment when
transferred from the grinding and polishing machine 100 to the plasma-

30 processing machine 200. Therefore, electrical failures in the final



Fig. 3 is a schematic sectional view of a plasma-processing machine in a
waf er processing apparatus according to the present invention. As shown in
~Fig. 3, 5 the plasnma-processing nmachi ne 200 conprises a plasna chanber 31
in which plasma-processing is actually carried out. An upper planar

el ectrode 34 nade of a porous material ig provided on the upper portion of
an i nner space 32 of the plasma chanber 31. A | ower planar el ectrode 33
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i nner space

upper pl anagneiredinenti caddbe fedgsutnected to a power source 35, and the |ower
pl anar el ectrode 33 is grounded; Accordingly, a desired voltage fromthe

power source 35 can be applied between these planar el ectrodes 34, 33. A
source 41 ¢ i Qi 7 . florid ) fir
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(He) is connected to the planar el éctrode 34 via a pipe 48, and a source

43 cont & ni ihg plagmarprotassing machinet200 comphisep lagplasma eltambee384n which a
pipe 49. As illustrated, these pipes 47, 48 and 49 are provided with
open/ cl ose RasMaspcessingisachually: earpediquie An UM@"OP'@FHE?&P"&%&“ made
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source 41, ori nated gas other "'than CF Br2 or HBr can

stored. An elatirode 341 peovided oncthei bagtdm afthé innercpaice\326f thesplasmeaom of

t he plasma chanber 31, is 25 connected to a punp 38, and is grov,i ded with
an opeffcl ¢hambendl.38s shewriar ibe drawing.dhedpper planarseleatrode 8ddSgr i ndi ng
and pol i shing_machj ne 100 is trapsferred.to the pta ch er 31. though
i hlet " (1ROPrERGAHP s hovies sotintd, 357 oS R iwer PanBr BiFkG005 S ordtindkRp e
33, with the ground surface 23 being upwardly oriented. Then, the inlet is

cl osed and seal ed. The open/close 7 valve .36 is opened, and-the punp 38 is
act i vat ed, Acsosdinglyp rdlesiredvaltage from the power source 35 can be applied

between these planar electrodes 34, 33. A source 41 containing one of carbon
tetrafluoride (CF,) and sulfur hexafluoride (SF) is connected to the planar

15  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 oxygen (02) is connected to the 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, respéctively. Acéordingly, a gas in respective

20 sources 41, 42 and 43 can be supplied to the inner space 32 of the plasma
chamber 31, and through the planar electrode 34, as necessary. The
open/close valves 44, 45 and 46 are usuéuy closed. In the source 41,
fluorinated gas other than CF,and SF, Br, or HBr can be stored. An exhaust
pipe 37 extending from the vicinity of the bottom of the plasma chamber 31, is

25 connected to a pump 38, and is provided with an open/close valve 36.

The wafer 20, ground and polished in the grinding and polishing machine 100,
is transferred to the plasma chamber 31 though an inlet (not shown) thereof,
and is placed on the Jower planar electrode 33, with the ground surface 23
being upwardly oriented. Then, the inlet is closed and sealed. The open/close



space 32 of the plasma chanber 31 by dischargi ng gas through the pipe 37.
Then, the open/close valve 44 is opened to supply CFd or SF6 to the inner
space 32 of the plasnma chanber 31, and through the planar el ectrode 34,
via the pipe 5. 47. A voltage is applied, by the power source 35, between
the | ower planar electrode 33 and the upger planar electrode 34, in the
pl asma chanber 31 which is slightly deconpressed. The CF4 or SF6 supplied
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Ther ef or e, e undefrside of the wafer 20 is renoved by, for exanple, 20
about 20A tcharbber 8b fnatibnscasmaneactve gas ands acesdinghirplagmarisdoaad ins
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15  decomposed into carbon trifluoride (CF,) and fluorine (F) , and the F is applied
to the polished surface 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 (SiF,) and, then, is removed from the poiished surface 23 of the
wafer 20. Therefore, the underside of the wafer 20 is removed by, for example,
20 about 20A to 40A, to produce a new surface of the wafer 20. The same is
almdst true in other cases in which SF;, eic. is adopted as a reactive gas.
Therefore, an effect similar to that of cleaning of the polished surface can be
obtained by suéh blasma-processihg. Nitrogen dioxide NO2 together with CF,
and SF,; may be supplied to the plasma Chamber 31, as necessary. Thus, a

25 cleaning operation using plasma-processing can be efficiently carried out.

After carrying out plasma-processing for a predetermined time, the open/close
valve 44 is closed, and the pump 38 is activated while the open/close valve 36
is opened, to discharge a gas in the inner space 32, i.e., CF,, SFsor the like.
Then, the open/close valve 45 is opened while the open/close valve 36 is

30 closed, to supply an inert gas in the source 42, for example, helium to the inner



8 space 32 of the plasma chanber 31, through the upper planar el ectrode
34, via the pipe 48.. Once the inner space 32 of the plasma. chanber 31 is
charged wth helium the open/close valve 36 is opened while the
open/close valve 45 is closed, to discharge the helium Thus, the
remai ni ng gas such as CF4 or SF6 in s theginner space 32 of the plasnm
chanber 31 is al nost conpletely discharged, and the inner space 32 of the

| , chanber 31 be cl d. Aft | osing th /cl 36,
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accordingly, fhe retainin a t i maged.. The
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oxygen gas through the upper planar el ectrode 34 and, thus, the polished

surface 23 is plasna-processed and, thus, an oxide |ayer is forned, on the
pol i shed s#ftexclosiag Cﬂge openialose valye 36, the @Peﬁé?'o%vg&ﬁcﬁé {SQRENSSELG

formed b 20 pl asma-progessin l.an j | ayer
25 T or med SPRPBER GBI hersouhte 43 Biina Inie SifEb 3 2B M pRsmiyEndifch, | S
As describ i ﬁé\?’p i ! petd. apavoltagecisn be
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can beqpr ewpplied, by tepowensoune 33) betweenthedowenplanar lesteade:33 and ®& he
occurrence of an 25 electrical failure is reduced g%e‘g‘jf Ihg t hi ckness of
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surface of 5L BGdfRIF! plaBa S BHRYET B ifFspace 32 of the plasma chamber 31.
The plasma is a low temperature plasma having a temperature of about 60to
15  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 oxide layer is formed on the
polished surface 23 of the wafer 20. In Fig. 2e, an oxide layer 25 is formed by
20 plasmé—processing under an oxygen atmosphere. The oxide layer 25, formed
in such a manner, has a thickness L3 of, for example, about 20A. As described
above, in the present invention, the oxide layer 25 can be formed on the
underside of the water and, accordingly, ion contamination can be prevented
from occurring. Also, a wafer can be processed while the occurrence of an
25 electrical failure is reduced, even if the thickness of the wafer is reduced. In
contrast to a case in which a natural oxide layer is partially formed on the wafer
20, the oxide layer is positively formed on the entire surface of the wafer 20 in
the present invention. Thus, the surface of the wafer can be prevented from
being mottled in a later thin film deposition process. Further, in the present
30 invention, both the plasma-processing operation under an atmosphere of CF,



being nottled in a later thin filmdeposition process. Further, in the
present 30 invention, both the plasma-processing operation under an

at nosphere of CF4 9 or SF6 and the pl asna-processi ng operation under an

at nosphere of 02 are carried out in the single plasm chanber 31
Accordingly, it is possible to prevent t noving of contamination froma
pol I uted atnosphere to a wafer. Nanely, the present invention is different

fromsituat id}@%&@mg %F\%Mh‘aﬁ%‘é%ébﬁg_tébé?aﬁbﬁmﬂér ahhstmssphieré b0, 2are

pol i shi ng nmachi asma- procesSi ng nmachi ne under an atnosphere of

CF4 or SF6, cpfledVotin the singlecplasmaychamber8ts dccordinglyaitds possible: to
pl asma- processi ng machi ne under an at nosphere of CF4 or S

6
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20 The viaf ¢jnggf ahatfiidisphlre of OF, br SFgsand witertinfs pecdszany totransfertheace 29

of the wafer by a dicing saw and 1n a dicing apparatus (not shown). In
this 15 cut idfer frohea plasmg-pecessing madhineyndar sogitmasshare pheh. 9pSFetaus,

the dies are prevented from separati and scatteri After the dicing
tape i s exparplagma-prOSRSEING Mac 6%&@%%@&?’8?9%%'8@3??&3 tape and, then, a
di e bonding operation is carried out. If the wafer 20 is polished, an :

~adhesion force between the dicing tape and the polished surface 23 is
extrenel y | gVigerdfersncecto Fig. pptheswater20 dischargedtbrongh as cudted (notshewn)

oI ck ' upth hopEaded infhd PaSTIcHABARS! ok 06 plasas RepBraRyS Wit PG ts' ' ©
However . as, deseried a0ues 1 bBEMEHERNIAEIE0 by AMrahSRrAg HeacHinuer 25
is formed oHa{'ﬁ%rﬁa sﬁ gcﬁ%ﬁ@ﬁ ég (fﬁfalge-wa‘?er_ !(c)glan , accordingly, the
adhesi on f 0500, betivnRytedesisdippiied tbane oxitk laher RSiatetheayrderaitieof theswater
underside of the wafer I's not so |large. Therefore, in the present

i nvention, p0e Thai wafer®0 isecudantiol gublic diesd frop ihﬁ)ﬁﬁﬁﬂfé"mfm%qu%@ 28 afhe

die bonding, op far 20, by a dicing saw and in a dicing apparatus (not shown). In this

15 cutting, the dicing saw cuts halfway through the dicing tape. Thus, the dies are
prevented'from separating and scattering. After the.dicing tape is expanded,
each die is picked up from the dicing tape and, then, a die bonding operation is
carried out. If the wafer 20 is polished, an adhesion force between the dicing
tape and the polished surface 23 is extremely large because the polished

20 surface 23'o‘f the wafer 20 is activated after being polished. Accordingly, itis
sometimes difficult to pick up the dies from the dicing tape in the die bonding.
operation. However, as described above, in the ‘present invention, the oxide

| layer 25 is formed on the bolished surface 23 of the wafer 20 and, accordingly,
the adhesion force between the dicing tape and the oxide layer 25 on the

25  underside of the wafer is not so large. Therefore, in the present invention, the
dies can be easﬁy picked up from the 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 plasma-

30 processed underside of the wafer 20 and, then, the dicing tape may be app_lied



As illustrated, a die attach filmtape (DAF tape) attaching machi ne 300 may
be provided between the plasma-processi ng nachine 200 and the dicing tape
appl yi ng machi ne 400. Thus, the DAF tape may be applied to the plasnma 30
processed undersi de of the wafer 20 and, then, the dicing tape may be
applied 10 to the DAF tape in the dicinggape applying machine 400. The
DAF tape provided between the dicing tape and the underside of the wafer
20, functions n adhesi ve. provi ded on.the boftto uct a f e die in
the die bon#d masﬁgéﬁﬂﬁi%me g:dﬁy M%?PB@H‘%WB!”Q %bé'hﬁﬁf@gﬁ?égnventi on,
t he DAF tapg,.ap j ' . f‘?ﬁl j OhG i Ci ng
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adj acent t oa@hnidHHRAN pidvided B8 1196 bbttoRsudace bPtHesdieria thadie bendiiy and

t he pl asma-processi ng machi ne 200. Thus, the m xing of contam nation can
be prevent eppevations he wafer is transferred. 1o Further, with the above
structure, tinme nmanagenent of the grinding and  polishing nachi ne 100, of
t he pl asma- processi ng machi ne 200, of the DAF tape applying nachi ne 300
and of ihe ﬂi@b@&i&@ﬁbé@@,‘ iNitAE preséntTavéMibe, aRe TPAF eq5é Bpplyth freamine -
Thus, throughput in all processes can be inproved, and a defective

fracti on ca830Mrapplyieg the DAmMtaperand the:diding tape applying-machinggd0@ femchi ne
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machi ne ( nqhixiiPeNdorTashiRatiomEas bal prevéhtednwhanhé wafepisdrarsferseller nmay be
20 freely transferred anong the grinding and polishing machi ne 100, the

pl asma40 pr deethernyithdesabeve aructure, tiwe mapagementios thergonding aub, the
ransier | POIRBREIMACHGE Lith ai e plascamrosstiing mackine 2aloehibbioal ane

transferri
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controlled together. Thus, throughput in all processes can be improved, and a
defective fraction can be reduced to a minimum, Further, a tape detaching |

15 machine (not shown) for detaéhing the DAF tape and/or the dicihg tape or
releases of these tapes, may be provided. Namely, the grinding and pdlishing

machine 100, the plasma-processing machine 200, the DAF tape applying.

machine 300, the dicing tape applying machine 400 and the tape stripping
' machine (not shown) may be integra.i with one another, and the wafer may be
20 freely transferred among the grinding and polishing machine 100, the plasrha—
processing machine 200, the DAF tape applying machine 300, the dicing tape
" applying machine 400 and the tape stripping machine, by transferring means
(not shown). In such a case, time management of the grinding and poliéhing
machine 100, of the plasma-processing machine 200, of the DAF tape applying
25 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 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
30 described. However, the wafer processing apparatus according to the present



25 machi ne 300, of the dicing tape applying machi ne. 400 and of the tape
stripping nachine can be controlled together. Thus, throughput in al
processes can be inproved, and a defective fraction can be further
reduced. In the above-descri bed enbodi nents, a cl eaning operation for the
polished surface 23 of the wafer 20 and a form ng operation of an oxide

| ayer have been 30 described. However, the wafer processing apparatus
according to the present 11 invention caq be used for another application
that will be described later. The undersilde of the waf er, which is ground
and polished in the grinding and polishing machine 100 is flattened nore
t han usual . inesweicay camn be vsed fex amptier application éhati widl bef desceribext later. sThe

netalized in a |l ater process, an adhesion force 5 between the. poljshed
surface and updesside of Jaewajer. syhiel i9gronnd,ang ipﬁbs'i‘%g "\?A@m;e%&aa&nd |
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pl aced in the manner descri bed above. e above-described plasma | o

processifg ipeyweeh tne pelistied sutface antia imstalccozimgaformediby metalizing it in a
| ater process, the netal coating of a thin wafer can b%ﬁgrevented from

bei ng st ri ppeduced andhaceardinglydhe metat coating maynbel stripnase Hoawewner,dndhence

to Fig. 2, aft h | i.shed 23 t h f 20 db
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pI asnma- processi ng under an a ere o s not necessar!’l

needed. |t pRaceBNATRE maM®dr déieribedabiove) CEhe ibbve-desatibet pldsma- can be
prevented even if only the plasma- processing under an atnosphere of 02 is

car r i editout pracessing iaveotionieevesnyif the nmetalizing operatiqn issearripd et s prigterar ri ed
out after only one of t rindi 0 operatiop _and the | i shi.n .
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scope of the present invention. 12 _

" 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-proCessihg ‘-under an
atmosphere of CF, or SF,, an oxide layer is formed by plasma-processing

15 undef an atmosphere of O.. However, the plasma-processing under an
atmosphere of CF,or SF,is not neceséarily needed. Itis apparent that the
occurrence bf ion contamination can be prevénted even if only the plasma-
processing ‘under an aimosphere of O, is carried out to form an oxide layer.
Further, the plasma-processing carried out after only one of the grinding

20 operation and the polishing operation, and a combination of the above

embodiments are included in the scope of the present invention.



CLAIMS 1. A wafer processing nethod conprising the steps of grinding an
underside of a wafer which is provided, on its front surface, with a
plurality of sem conductor devices; 5 polishing a ground surface formed by
the grinding operation; carrying out a plasma-processing for a polished
surface formed by the polishing operation under a predeterm ned gaseous
at nosphere of CF4 or SF6 in a plasma chanber, to roughen the. polished
surface; and formng a netal coating onto the roughened underside of the
water. . 10 2. The wafer processing nethod of claim21 further including:
applying a DAF tape and/or dicing tape t he roughened undersi de of the
wafer. 3. A wafer processing apparatus c ri sing grinding neans for
grinding an underside of a wafer whose front. surface has a plurality of
sem conduct or devices formed thereon; 15 polishing means for polishing a
ground suq§¢ &fEor med by the grinding means; pl asma-processi ng neans for
carrying out a plasma-processing for a pollshed surface forned by the

pol i shi ng operatlon under a predeternlned gaseous at nosphere of CF4 or SF6

ina pla nmber, to roughen. th ol i shed surface; and netal coating
f or mi ng nggns @W??%P?ﬂ%&smmo‘gGQmm Mhto the roughened underside of

the wafer. the steps of grinding an underside of a wafer which is provided, on its
front surface, with a plurality of semiconductor devices;
5 * polishing a ground surface tormed by the grinding operation;

carrying out a plasma-processing for a polished surface formed by
the polishing operation under a predetermined gaseous étmosphere of
CF, or SF, in a plasma chamber, to rodghen the polished surface; and

forming a metal coating onto the roughenéd underside of the water. .

10 2. The wafer processing method of claim 1 further including applying a DAF
tape and/or dicing tape to the roughened underside of the wafer.

3. A wafer processing apparatus comprising

grinding means for grinding an underside of a wafer whose front

surface has a plurality of semiconductor devices formed thereen.
- 15 polishing means for polishing a ground surface formed by the

grinding means; ‘

plaSnia-ptocessing means for carrying out a plasmaéprocessi‘ng for a
polished surface formed by the polishing dperation under a predetermined
gaseous atmosphere of CF, or SF in a plasma chamber, to roughen the

20 polished surface; and
| metal coating forming means for forming a metal coating onto the

roughened underside of the wafer.



