12 FEBRUARY 2007
Invention The present invention relates to a nethod of processing 5 a
sem conductor wafer, which has a |arge nujyrber of rectangular areas
sectioned by streets arranged in a lattice formon the front surface,
circuits being formed in the respective rectangular areas. Mre

y, it rdfEREY (QF PRAGHSTSINGOR SEYEEONPHGTARSEATERNduct or waf er,
conprising the step of 10 grinding the back surface of the sem conduct or
waf er by a grlndlng nmeans and the step of cutting the sem conductor wafer
al ong the stregs :: 4
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As well known among people of ordinary skill in the art,

20

in the production of semiconductor chips, a large number of
rectangular areas are sectioned by streets arranged in a
lattice form on the front surface of a semiconductor wafer,
and a semiconductor circuit is formed in each of the
rectangular areas. The back surface of the semiconductor

wafer is ground to reduce the thickness of the semiconductor

- wafer and then, the semiconductor wafer is cut along the

25

30

streets to separate the rectangular areas from one another so
as to form semiconductor chips. To grind the back surface of
the semiconductor wafer, a protective resin tape is affixed
to the front surface of the semiconductor wafer to protect the
semiconductor circuits, the semiconductor wafer is held on a
chuck means for grinding in a state of the front surface having
the tape affixed thereto facing down, that is, the front
surface and the back surface of the semiconductor being
inverted, and the grinding means is applied to the back surface
of the semiconductor wafer. To cut the semiconductor water

along the streets, the semiconductor wafer is mounted on a



along the streets, the sem conductor wafer is nmounted on a 14 FEERIANY208907
2 hol ding neans. The hol ding neans is generally constituted by a nounting
frame having a nounting opening at the center and an adhesive tape affixed
to the nounting frame in such a manner that it strides over the nmount i ng
openi ng, and the back surface 5 of the sem conductor wafer is affixed to the

mount i ng tapepbidihfandBnit i RGheORSTU 1Y Abahb el STReRrad 1§ cimsd it @edebyt O
mount the sem conductor wafer on a nounting neans. The protective resin
tape affixed BomPwRtiRgHirang Maydngf atMRuUntais OpeRdngr atviiecand eregdded

Of 1 e MounC g IR, PRGN A6 e dQrasbsandustarutel e LA Igbfingd @

chuck neans for cu ng neans IS e exposed
front surfacethhttitestsedesavdicthe moaheing Npeadays, ahd the eddéleBudeaceed
that the thickness of the sem conductaor \é\%f er shoul d be greatly reduced,

for exanpl®, Cfsthe sEFFGERAMCHOIsWalien s ahfaxey B0 the BPURELRI HaPSiBer to
forma very sggklnshg€dh@tbdr iy Wel 9he mAHCORA¥chak Eﬂi&rdeﬁ‘%‘boﬁlghﬁg 'z

when the thickness of the sem conductor wafer "oecomes very small, t
stiffness of the semicomiictor wefear onbeaoved ivg pehow, tTher ppteaking it

extrenely difficult_to 20 hand|e t sem conduct or fer, for. ex e. to
convey the sERPEBNHTRE Gt eec* %Pogﬁ&fﬁﬁoqgi sgﬁ%taﬁg ﬁ%@?%%&ﬁ&gﬁ%g i t
is renoved of {yaFeemitheembued BEﬂDSt}fxé)rmcﬁfritrldidT%eaWielmo%nﬁ:iﬂ? thavi ng
relatively high stiffness, such as a fol yethylene terephthalate filmor

sheet havithg Semérapfvergr|v@ERr 45 haiclofedsChuck f@angs feRCYWitdinebt ~RRE resin
et e, hoellind RS 00 il LD R pORit R Bl eE Y & ! b
when a tépe haemigonduatovewgfergh stiffness is affixed to f[he- front
surface of e sem GENdyElor YELST ekl 2 SXLASTRLY 0 BhiLKGHLL dP Rl 1P
semiconductor wafer should be greatly reduced, for example,
15 +to 100 pum or less, particularly 50 um or less, in order to form
a very small-sized and lightweight semiconductor chip.
Accordingly, when the thickness of the semiconductor wafer
becomes very small, the stiffness of the semiconductor wafer
becomes very low, thereby making it extremely difficult to
20 handle the semiconductor wafer, for example, to convey the
semiconductor wafer to mount it on the holding means after it
is removed off from the chuck means for grinding. When a tape
having relatively high stiffness, such as a polyethylene
terephthalate film or sheet having a relatively large
25 thickness is used as the protective resin tape affixed to the
front surface of the semiconductor wafer by a suitable adhesive,
the semiconductor wafer becomes able to be conveyed. However,
when a tape having relatively high stiffness is affixed to the
front surface of the semiconductor wafer, it is extremely
30 difficult to strip off the tape from the front surface of the
semiconductor wafer without causing damage to the

semiconductor wafer.

Summary of the Invention



sem conductor wafer w thout causing danage to the sem condugt sEBRBARY 2007
Summary of the Invention 12 FEBRUARY 2007 3 It is the principal object of
the present invention to provide a novel .and excellent method of processing
a sem conductor wafer, which enables the Sem conductor wafer to be handled
as desired wthout damaging it even when the back 5 surface of the

sem conduct or waf er Its igr ehadpt Dn€xpd e jectr 6€Utite idresihitcknesatidn tde
present invention, to attain the above _principal @ object, prior to the
grinding of tHFBEde MmNl dngd rEceddrPEoRBLRPEr ChaPEPCSE HENS ehi conduct or

waf er is mount&dh ohetd ¥ Qheel) W RYPehaBi &s it@lesélgxﬁi@omr Evgé‘%rtt{:lt?
to one sl t he

front surface of the sem conducfor wafer is oppose de o
protective subls hanelledy aagdes jredtwihhehdr demagongsit reven Whest thetlsaclent r al
area. That _is,_ac ordig:g to the .presen%@i nvention, to at(iti I n 5 the above
principal Gbj 1L t3GRd i G TSR W RN EGLEF 15 SERRR ﬁﬁoae’§ Rorduct or
waf er havi ng arddicke g hefi Hnedsect angul ar areas sectioned by streets
arranged in a lattice formon the front surface, circuits being forned in

the respective areds! thenpresenly lnyenthenpoimhaitivg 18t eie ebosupkipripdie
cond . — : .
Sém con ”Ctorecylﬁeec{ﬁ{e%'shaorprt% %g{éo‘ré?:\%ﬁg?iﬁir gEgBBQ 558{3 & PPINEer £ N3l the

front surfac em condu ose O ohe side o a
protective sulmsdnizdenduasicrg wa f@gireat ha wdneiicarfduetiogswabeatis measitedt sncent r al

area; 25 the grinding step.of holding the protective substrate nounting the
seni condu&toorgEﬁ?TeerC*%rYea SORFEE ATEanE FTH Gr PRBPRY TRa% S AEPRY TWEL%§osed

back surface adf tife SRR ICUHBIE YT WiFee’ iW bBpBsaal 881 e B80S of the
protective substrate having a great number of pores in at least
its central area.
That is, according to the present invention, to attain

15 the above principal object, there is provided a method of
processing a semiconductor wafer having a large number of
rectangular areas sectioned by streets arranged in a lattice
form on the front surface, circuits being formed in the
respective areas, comprising:

20 the mounting step of mounting the semiconductor wafer
on a protective substrate in such a manner that the front
surface of the semiconductor wafer is opposed to one side of
a protective substrate having a great number of pores in at
least its central area;

25 the grinding step of holding the protective substrate
mounting the semiconductor wafer on a chuck means for grinding
and grinding the exposed back surface of the semiconductor
wafer with a grinding means;

the transfer step of removing the protective substrate

30 off from the chuck means for grinding, then affixing the back
surface of the semiconductor wafer mounted on the protective
substrate removed off from the chuck means for grinding on a
holding means and thereafter, removing the protective

substrate off from the front surface of the semiconductor



the transfer step of renobving the protective substrate 30 offrFéBRUARYZ007
chuck neans for grinding, then affixing the back surface of the

sem conduct or wafer mounted on the protective substrate renoved off from

t he chuck neans for grinding on a holdi né means and thereafter, renoving
the protective substrate off fromthe front surface of the sem conductor 12
FEBRUARY 2007yafey@f ghg and the cutting step of holding the holding neans
mounting the sem conductor wafer on _a chuck nmeans for cutting and applying
a cutting neans to the @xgobrd stepnef hnkdidyw shet helding meanfdmenbEingfer to

cut the sem CQHQUQEIRE.CW&EF%SE%%P%n o rcffﬁltcsk rr{ge%n% g %%é:%gnﬁg?ﬁ | ment,

the hol ding neans I's” cons y a nounting fraie havi unti ng
opening at thpptehhera ancttaimpmehanegts apte akiposed foohbesumfade of thame 10
in such a manner ;that it strides over the nounting opening and in the
transfer ot epSCPAEORARKLQL WALEE &0 FRE WeSERHGORERF tORay 2 e FigdtBR t he
protective supsteatg renoved off fromthe chuck neans for grinding is
affixed to the nmounting tape in the nounting opening of the nmounting franme
in order to nount 1Bbntaepsehexoed ventsrd mendr, dhet helkddndi mganeans.

Preferably, in tﬂ? ngg@tinlg}:l stegl .a rgsin olution is coated ont.o the front
surface of th&CREHEChEG A RQPEF1Ng Lane NaViil % porAt P WFHRI 8F aft er
the front surtpeecontéheared RBAHUEHGIt AR &If £ ikedCaySEle tib IR i9RPEEaflet O ONE
side of the protective substrate 20 in order to forma resin film having

adhesi on,1Gndiph8uch eifainric it twdite FLr3daBuPYRE Hie MR oPPRANg,
hostraLe YLopablh [RENEIId B LELPLl ool BErEESL LBl LellckRagepy e 1
dr opl et s ont owafier mantt esliohade prot et seeisnbsduater r&boved ef fafwbm dhat | ng
the SeniCondughgékmﬁégﬁsegofiJf?ﬁ)fﬁ& gg g%fixed to the mounting tape in
the mounting opening of the mounting frame in order to mount
15 the semiconductor wafer on the holding means. Preferably, in
the mounting step, a resin solution is coated onto the front
surface of the semiconductor wafer, a solvent is evaporated
before or after the front surface of the semiconductor wafer
is caused to be opposed to one side of the protective substrate
20 in order to form a resin film having adhesion, and the
semiconductor wafer is mounted on the protective substrate via
the resin film. Preferably, the resin solution is applied to
the front surface of the semiconductor wafer by supplying resin
solution droplets onto the front surface of the semiconductor
25 wafer and rotating the semiconductor wafer at a revolution of
10 to 3,000 rpm. Preferably, the resin film has a thickness
of 1 to 100 um. Preferably, in the transfer step, prior to
the removal of the protective substrate from the front surface
of the semiconductor wafer, a solvent is supplied to the resin
30 film through the pores of the protective substrate to dissolve
the resin film. Preferably, the resin solution is water-
soluble, and the solvent is water.

In the mounting step, the front surface of the

semiconductor wafer can be adhered to the one side of the



10 to 3,000 rpm Preferably, the resin filmhas a thickness 49¢eghuARY.Sf07
Nmm Preferably, in the transfer step, prior to the renoval of the
protective substrate fromthe front surface of the sem conductor wafer, a
solvent is supplied to the resin 30 fiIthrough the pores of the protective
substrate to dissolve the resin film Preferably, the resin solution is

wat er - sol ubl Qroaédfcwé Sobyerdité Sby\laéreradﬂé%iszéed@SQ%'lEaLﬁgaﬁbéptaééﬁ front
surface of the sem conductor wafer can be adhered to the one side of the 12

FEBRUARY 2007215eppatévelve ubsermeuntbipaatanndshie Lroatmsertang of thpe.
AlernativelsehlcbguDUr v s 8 I IRl aRIBEA%RObrbRECL 20 conduct or

waf er and the one si e protective substraté can be contact bonded
t oget her vi a wabstrafeiacan be Sopnvadtadtondeddtogetlner friantwaser f a®er iofr tbe

sem conductor wafer to the one %i de of thqugrot ective subsirate vig wat er,
a prot ectd veCPBE?ﬁtt%ﬁ%@ﬁr}’@f FOBF S uE%g E?ftBh?rﬁéeIH'CdDrﬂduc&?Ff‘&% ®bf the
sem conduct or t@yatRe- oh® &\ge lEANSAE 'prd 1RVt iRE U@t VeaSWRELEALE 1S
heated to evaporate water existing 10 between the front surface of the

seni conduct or pratertavie reein prapects wrefidrabiat af fRxedettabtpe Fnonbhe
transfer step Lior t he, af.fixi f _the back surface aof the
sen conduct or sﬁgF%Eetogth% STt %%to a‘ﬁ%?e%' di&él % ?5}6 nF’?fe%%lcsepa{f Fpﬁed to

the back surfpeetettite dbseraconibidiantemftey evlpeirarablitethexpsoiggti ve
substrate has a frame area surrounding the central area, pores are not
formed i nt& hePpFYuRBRFhR IroNF ENELSERI ¢ F6M1GARERCEST WtRT RAWERRI n t he

central area gf. the:protegtiveasybstrate. Preferably, the area ratio of the
pores to the geﬁtraF area 20 o? fthe protective substrate is 1 to 50 % and

the pores have a dPmef¢xably, (nlthe trahsfrar Srepermtlor, toheheadferinge
substrate is E%rtrféj bg]::kasusx.h aeée rg%t%lle gae\l{liiggngugzgiagkvg]ae ésr %]:3 &elmounting
means, a die attach film is affixed to the back surface of the
15 semiconductor wafer. Preferably, the protective substrate
has a frame area surrounding the central area, pores are not
formed in the frame area, and the semiconductor wafer is
mounted within the central area of the protective substrate.
Preferably, the area ratio of the pores to the central area
20 of the protective substrate is 1 to 50 %, and the pores have
a diameter of 0.1 to 1.0 mm. Preferably, the protective
substrate is formed of a sheet metal having a thickness of 0.1

to 1.0 mm.

25 Brief Description of the Drawings

Fig. 1 is a perspective view of a typical example of a
semiconductor wafer:;

Fig. 2 is a perspective view showing a mounting step for
mounting a semiconductor wafer on a protective substrate via

30 a resin film;

Fig. 3 is a sectional view showing a state of grinding
of the back surface of the semiconductor wafer mounted on the
protective substrate via the resin film;

Fig. 4 is a perspective view showing a manner that a die



to 1.0 mm 25 Brief Description of the Drawin Fig. 1 is a pexspeBRUXRY%HEW
of a typical exanple of a sem conductor wafer; Fig. 2 is a perspective view
showi ng a nounting step for nounting a sgm conductor wafer on a protective
substrate via 30 aresin film Fig. 3 is a sectional view showng a state
of grinding of the back surface of the sem conductor wafer nounted on the
protective sudttaah &ilmgly pEfiEedritd thebamkgsunface gfpdre penicordyseanr

showi ng a nman h [ Y 2007 6 attach filmis affixed to

t he back surf{'zgfee%fﬁ%ht’éhé;et-'ﬁﬁra(j:]f)snjl‘:uc{%(laéreé 'wafer in the transfer step; Fig. 5is
a perspective vi ew Biwpwsngsaanpanspedtinie iiew sRowingduaiaamesathati sheount ed
on holding neans,in the transfer, 5 step; Fig.. 6 is a perspective view

showi ng a st af ELEFORIRCLALWREBR d BRI hed op HlGHinadneans A8 the BFaRs Fefkns:
Fig. 7 isz pgggpective view showing a state of the protective substrate
havi ng been renoved off fromthe 10 sem conductor wafer nounted on the

hol di ng neans; and F¥g g.6 8§ &2 perspdainiale viiew showing a state of the

sem conduct or _waf er being cut_al on s{ree tai.l.ed Description of the
Preferred Errb%ﬁlf”rr%%?cguci THE Tk H’bog'"g-fedtpPé‘cé%’??ﬁ&ﬁglggn*“gaﬂﬁmt or wafer
according to a prefgjsed gmodicmieiiveeiBiesablingvanstate Wil the

described in detail hereinunder with reference to the acconpanying
drawi ngs. Fi gpratedipiige Subshratie daiidide beena reppvednadiét 6Fomatlee. 20 The

1 ust rateq Segh rORGNGLOL: WAl L 3d i ShAREI thick RodadhgkmedRd; Ngfaa |1 near

edge 4 ca]1 I on orne
Fig. 8 is a sectional view showing a state of the

semiconductor wafer being cut along a street.

15 The method of processing a semiconductor wafer according
to a preferred embodiment of the present invention will be
described in detaill hereinunder with reference to the
accompanying drawings.

Fig. 1 shows a typical example of a semiconductor wafer.

20 The illustrated semiconductor wafer 2 is shaped like a disk
and has a linear edge 4 called “orientation flat” formed at
part of the periphery of the disk and a large number of
rectangular areas 8 sectioned by streets 6 arranged in a
lattice form on the front surface. A semiconductor circuit

25 is formed in each of the rectangular areas 8.

With reference to Fig. 1 and Fig. 2, in the method of
processing a semiconductor wafer according to the present
invention, the step of mounting the semiconductor wafer 2 on
a protective substrate 10 is first carried out. The

30 illustrated protective substrate 10 is shaped like a disk as
a whole and has a circular central area 12 and an annular frame
area 14. The central area 12 has a diameter that corresponds
to that of the semiconductor wafer 2. A large number of pores

16 are formed in the central area 12. The area ratio of the



part’ of the periphery of the disk and a | arge nunber of rec{arEBRUARYZ002S S
sectioned by streets 6 arranged in a lattice formon the front surface. A
sem conductor circuit 25 is formed in eacla of the rectangular areas 8. Wth
reference to Fig. 1 and Fig. 2, in the nethod of processing a sem conductor
waf er according to the present invention, the step of nounting the

sem conduct or peafeer 18 bo the prettexdl wreauldt dat e 46 56 %) raid cder pedesut .

The 30 illustrated protective substypat 0 |s shaped |like a di.sk_as., a whol e
and has a cir&&V&r agélr]rta}“ﬁ €Lr 8 Rﬁeé‘?ﬂa a Hul%?rqu’ar‘?é" paghichlagiy

central area Lzclfagad1¢i aBBher ol Haim COPbERORLHS nd® thhe®fid Me frame
sem conduct or wafer 2. A | arge nunber of pores 16 are forned in the central

area 12. The area it wbieh tReseRid¢EBRbARYPI2GEZtivepsnbstigteol® his centr al

area 12 is 1t %.._an h S.¢ hay i ter of preferahly 0.1 to
o pee o ARty beBlEr b EaPiEE R A Feln MO BevEra P orTi R B ¢ he
frame area 14 .whitehli.s fali Earﬂ]@up&ﬁl}ec‘éﬂmﬁ: IUsstrngt &ukh ia$ 2 SUS420

advant ageously forned of a sheet netal having a thickness of A 0.1 to 1.0 mm
particul arly #adnless frpedushegs Baslm Aprifigichaaectardstishect TRRAVI ng

Spring characteiiathgge dSsr PLGL 9RLYF 1 BSLRANSAY SBY: 0P L ARACR 2

suitable synthetic resin, as desire e preferre I ment of the
present inventriesin, e deaaretihe sem conductor wafer 2 on the protective

substrate 10, a resin_solution 18 is.coated on_the front surface of the
sem condub or watf er 19, CHPESHET TR GHECRITERS | i bl RGTPa i iaon,
advant ageous| ytL£abhh €& heUd eR¥cSriiid 01Nga E88I Nof AIHE pbeBtdet eRudstrariko the
front surface of the sem conductor wafer 2 and rotating the sem conductor

wafer 2 at a rédvoprEedin olarden 180ls §oatedoonpme firent sursagemfcshauct or
wafer 2 is  syperRosd eB tHSeEEM F abndl £8atindlod REPLEL Btd YR SHIS Y gat €

can be advantageously carried out by supplying resin solution

15 droplets onto the front surface of the semiconductor wafer 2
and rotating the semiconductor wafer 2 at a revolution of about
10 to 3,000 rpm. Then, this semiconductor wafer 2 is
superposed on the central area 12 of the protective substrate
10 in such a manner that one side (top face in Fig. 2) of the

20 protective substrate 10 placed on support means 20 is opposed
to the front surface coated with the resin solution 18 of the
semiconductor wafer 2. The support means 20 has a suitable
heating means (not shown) such as an electric resistance heater,
which is built-in. After the semiconductor wafer 2 is

25 interposed on the central area 12 of the protective substrate
10, the heating means built-in in the support means 20 is
operated to heat the resin solution 18 at 80 to 250°C so as
to evaporate the solvent contained in the resin solution 18,
thereby forming a resin film 22 (see Fig. 3). Thus, the

30 semiconductor wafer 2 is mounted on the central area 12 of the
protective substrate 10 with the resin film 22 therebetween.
The formed resin film 22 has a thickness of around 1 to 100

um. The resin solution 18 is preferably a water-soluble resin

solution for forming the resin £ilm 22 having suitable adhesion,



10 in such a manner that one side (top face in Fig. 2) of thg pEBRUARYCSHOIVE
substrate 10 placed on support nmeans 20 is opposed to the front surface
coated with the resin solution 18 of the _sem conductor wafer 2. The support
neans 20 has a suitable heating neans (n8t shown) such as an electric

resi stance heater, which is built-in. After the sem conductor wafer 2 is 25

i nterposed onghBg ££0t yateALES1dR1 Ofrddie REPLESEA YR KRS Byero;%,gy ohRg

heating means built-in in the support nmeans 20 is operated to at the
resin sol uti okoggoafogo kod25edEscthe tnadevamsr stfe TPHe sol vent cont ai ned

in the resin soluti 8 t her form.ng resip film22 (see Fig. 3).
Thus, the 30 sem co%gu% éoPb\?/é'%eg&éoclign%tuhtazf&egn!tBﬁeéeélgh G cﬁlcg:ro aw%feSf t he
protective subsig ab&nt&dwr Bhé g oresitivhi dubstrdthel epaheeess in Ebautktabred
resin filmz22 has a thickness of around 1 to 100 m The resin solution 18

i s preferablyl§ watBpatedubPefeERihhe getsin Gdm 23 fASERT ngheneesEs in f

iIlm2 2 havin Ltghl 18 hgsiPhy 43 ‘%ﬁl"@@%gi u a
wat er - sol ubl egfgg}:%égo}ut?%nﬁ%r%t ed %y okyo kg] fﬁ&gﬂygaéo.%,héud. under
t he trade nanmsenficdRBuctor t wefabo¥ enayoslimmnitedafarethieheret¢ectamduct or

wafer 2 is mounpted on e protect.i supstrate 10,. the resin sqQlution 5 18
i s heat edI to F?}BﬁFFﬂgerL& n%ﬁ I%s’}lf% Af ?B}e ’E‘Fl%l?e%‘?JrPfchﬂrht]isl)ﬁ lllééil ﬁ@at ed

to formthe resensibhtn Srfdde oS UL 2RANELAAUMRE LI waf 8BY2 Dis HaRleRdrgn the
protective substrate 10. As desired, the resin solution 18 applied to the

front surk¥@cefetmithe seaindnidiedrongs cfhe semicoadagtos wdfenrnis keptesi n
film22 once, e ] [ f 2,1 i the,s0 | S.S lied to
chBSSETLECTAN I RILL 2 he KaRL, «hleo30LY SRLd S SyRRL

the resin film et he réesin sol ution me when
t he sem condue¢herremiresoldtisnnbiiptethen imeewpewttdet s seicohdtdctade waGerand

then, the resin sol utign 18 is heated to formthe resin film 22 a%ai_n after

15 super posi ng ¥HBOURKEE SRJHRE Br OR&FELVE SHRSSTakE L ofBE RN, the Iresin

solution 18 is heated to form the resin film 22 again after
15 superposing the semiconductor wafer 2 onto the protective
substrate 10.

Further, in the above embodiment, the semiconductor
wafer 2 is mounted on the protective substrate 10 via the resin
film 22 therebetween. Alternatively, the semiconductor wafer

20 - 2 may be mounted on the central area 12 of the protective
substrate 10 by a suitable adhesive double-coated tape.
Preferably, the adhesive applied to at least one side of the
adhesive double-coated tape, which is brought into close
contact with the front surface of the semiconductor wafer 2

25 is curable through exposure to ultraviolet radiation, by
heating or through exposure to laser radiation. According to
the experience of the inventors of the present invention, it
has been found that when water is interposed between the
central area 12 of the protective substrate 10 and the front

30 surface of the semiconductor wafer 2 to contact bond them
together, the semiconductor wafer 2 can be mounted on the
central area 12 of the protective substrate 10 by suitable
adhesion. In this case, to protect the circuits formed on the

front surface of the semiconductor wafer 2, it is desired that



substrate 10. Further, in the above enbodi nent, the sem condyrEEBRUARY 20072
I's nmounted on the protective substrate 10 via the resin film2 2

t her ebetween. Alternatively, the sem condyctor wafer 20 2 may be nounted on
the central area 12 of the protective substrate 10 by a suitabl e adhesive
doubl e-coated tape. Preferably, the adhesive applied to at | east one side

of the adhesia/gudauble-sosatest {vpaapshbe haifidgdoughthe front! 9sefacomifact
with the front surface of the sem conductor wafer 2 25 is curabl e through

exposure to ultAHECHNGTRE HRTeBy 2 REAPTRGE? HHIRIGHEATEs fife W6 | aser
radi ation. AccQufihdut or@a®eRehi e8C& A adth @ dndant 8 n8f cdier £ 6580t

I nvention, it has been found that when water 1s Interposed between the
central area 12 dff tthe protectiive substrate 10. amdd tthe fprefierableurface of

t he sem copduct or f.er to contact. bond the t ogether, _the m_gonduct or
water 5 oon bEMAIT e habRe CHERE i SRRme S0k (L BRI VEsLa: £ SEN S ot o

10 by suitabl eja2eBeat PRely N duhb€iE8AEss AP Hcoak clNRi€h baul LsrfwildRet on
the front surface of the sem conductor wafer 2, it is desired that 12

FEBRUARY 2007 cwrablsyi thsrmaplyt eurabbetapd aserarurabdet adhaeive ot ong f ace

of the semc r f t f rf-age.af S&p duct or
wafer 2 is cog%Egdc;etc %olﬁgggdf (E%g?ﬁgl@’aoﬁtc rl ggeaégrg{a% V%)Jfa&} ﬁgep%g ré%t [ veﬁa%
substrate 10. o6 tilee semndicenalulceor pladeeclkive tape, there is enunerated a

pol yolefin fil mwhich has _relﬁgli vely low stiffness and is coated _w th an

ul traviol &  curabl ECMRERM %GF&%F%PBFOPM ot eprReadndsidre3 ot he
side to be broughiaidy erehOse ceaHiart o iduHeubheNt o SId 868yeHodhEing

sem conductor wafer Z. 10 Continuing the description wth reference to Fig.
3, the grindiskertepni thiargraddonyg stepedientpnad adia veabcubswanei A st ep.

In this gri ndin{]&n%ti% tthréeSB{RQE%%E{IXQOEU‘%S%&&QG i]SO held on a chuck means
24 for grinding, and the back surface of the semiconductor
15 wafer 2 is exposed. The chuck means 24 for grinding has a
disk-like porous central member 26 and an annular casing 28
surrounding the central member 26. The diameter of the central
member 26 fixed in the annular casing 28 is made the same as
that of the central area 12 of the protective substrate 10.
20 As desired, the diameter of the central member 26 may be made
the same as that of the entire protective substrate 10. The
top face of the central member 26 and the top face of the annular
casing 28 are flush with each other. At the time when the
back surface of the semiconductor wafer 2 is ground, the
25 central area 12 of the protective substrate 10 mounting the
semiconductor wafer 2 is aligned with the central member 26
of the chuck means 24 for grinding and then, the semiconductor
wafer 2 is placed on the chuck means 24 for grinding.
Thereafter, the central member 26 is connected to a vacuum
30 source (not shown) to suck the air through the central area
12 of the protective substrate 10 and the central member 26
of the chuck means 24 for grinding in order to adsorb the
semiconductor wafer 2 to the chuck means 24 for grinding via

the protective substrate 10. Then, the exposed back surface



mounting the sem conductor wafer 2 is held on a chuck neans 128EBRUARY 2007
grinding, and the back surface of the sem conductor 15 wafer 2 is exposed.
The chuck neans 24 for grinding has a disgk-like porous central member 26
and an annul ar casing 28 surrounding the central nenber 26. The di ameter of
the central nenber 26 fixed in the annular casing 28 is made the sane as
that of the certft thle semacdfdoettohavgiient @clis veprours twidthe alQri2@irg mesisr ed,

t he diameter qf, the central.nmenmber 26 be de .the. sanme as_that of the
entire protectile TIBSOF sRiNE RetRd 0nls RN GEL BY, Al SHBIEF 26 and
the top face qQfrindmNrelcdl, a@asighdnd8ng’ pibtsshcomtdivied Sidiind At the

time when the back surface of the sem conductor wafer 2 1s ground, the 25
central area PRIFLCleS pFopEevided onnshe indeIsurbane ofgtheer IRding §AQdct or
waf er 2 iscalighe ' . r .26 C r
grindi ng a?ld tlﬂ%ngh%%ngtgﬁgc%ﬁgé%tadgrl%mqggew%fq géﬁ{bgggg’rﬂ%né(?rﬂ%@%ﬁdtﬁc ofrrrgans

24 for grindi ngafemher eaftcratddencets rcntenaglis26and thengedtheing meansacuum
30 source (not. shown) to suck the air through the central area 12 of the

protective subt} MR SD TRAATEAECR it QPN RBFIFET 526208 PRIRE XhAER TABRAN24 for
grinding in ongden 5,348 Brl BRe S&M COHMIHAY v)’éfhffe‘%f 2250 Hﬁd%‘b ns 24
for grinding via the protective substrate 10. Then, the gxpose ac

surface 12 FEBRUAR¥¢e2007thd Genficohdustsarceafrict2or Waiergraindsingr step cent h a

grindi ng an 30,...The grinding_neans 30, is.constitut by an annul ar
or i ni ng 8o bey R vaH R eRy e CaET cal AiThi TR BrbHt Aty ey, o3
provi ded on t heawipdes, s fgadedelr mheketeadb#gpt 900 . CORFORATIOE karftRanNthe4 for

grindi ng which adsorbs the sem conductor wafer 2 is rotated on its center
axi s, and the YA en©In®FCBE s al so rotated on its center axis, and

pressed against the,hack  fUrdace Lfrd g:r% g?“x‘rﬁé”kdéﬂ&féﬁ%ft%rr %af@r9ijnd the

back surface of the sem conductor wa I's grinding step can
ground as desired in the above grinding step, the transfer step

15 is carried out. 1In this transfer step, the chuck means 24 for
grinding is shut off from the vacuum source to cancel the
suction function of the chuck means 24 for grinding, thereby
removing off the protective substrate 10 and the semiconductor
wafer 2 mounted on this protective substrate 10 from the chuck

20 means 24 for grinding. The removal of the semiconductor wafer
2 off from the chuck means 24 for grinding and the conveyance
of the removed semiconductor wafer 2 can be carried out by
holding the protective substrate 10. Therefore, even when the
thickness of the semiconductor wafer 2 is greatly reduced, the

25 semiconductor wafer 2 can be removed off and carried without
damaging it. In the illustrated embodiment, as shown in Fig.
4, the removed protective substrate 10 and semiconductor wafer
2 are placed on a support means 32. The support means 32 has
a disk-like central member (not shown) and an annular casing

30 34 surrounding this central member. The diameter of the
central member fixed in the annular casing 34 corresponds to
that of the central area 12 of the protective substrate 10.
The top face of the central member and the top face of the

annular casing 34 are flush with each other. A heating means



10 be advantageously carried out with a suitable grinder, forq;RERUARS 2087
grinder marketed by DI SCO CORPORATI ON under the trade nanme of DFGB841. After
t he back surface of the sem conductor waf 2 is ground as desired in the
above grinding step, the transfer step 15 is carried out. In this transfer
step, the chuck neans 24 for grinding is shut off fromthe vacuum source to
cancel the sycotoahdungtswrh el ainealdm:(rlicn'eaaisﬂénd:@rhegﬁ‘dexdiagpuiheliaby

ff th tecti b te 10 .and th d 2
mount ed-on.t hihep RIPBLAF, EERBE: PAr o RO It & Hn ek 80D FLARSEER o

grindi ng. The degaéalceofotiigy Sali €6 POt heab fsteck Bfd shibairhbe rhugl means

24 for grinding and the conveyance of the removed sem conductor wafer 2 can
be carried outt semww@yt%werme%tqw‘éh%mnoattem%m%r‘éh@m@atemn when

the thickhess, ol the SEOLEO0GUE! QLBLRE Zod oo O GRINGT 2HUEE . LHH 2D

sem conduct or "wa e renove Cal’l’l e maging it.

In the illustmjesd €ndednteall, meaﬁaemmmcmmeat@d tcélthbhmmﬂﬂmsedr@é qinegti ve
substrate 10 and sem conduct or wafer | aced on a suppaort neans 32.

The support nmd¥Nd2 tRaSUCK 6?’§kalleEhE‘é’1’ﬁ?a’Fh‘?’re‘Fﬁ)‘é?ra(Jnd’kr%"h&@n)o ai@€an
annul ar casi ng, 30 o34 ;5" £Quad 80 1Y nd i BknTEERSHemlE o 8 LtporRl+t he

central nenber fixed in the annular casing 34 corresponds to t of the
central area iRagls BResprasettiadsaethdtheaisemicondibtoropafere2 aintichaheent r al

mb h f . | 34 fil h ot her.
A hoat i ngt oo SEPIERRRRRY S0 CF PHBLCCHONR)® It Aks di-ol Bt one’

resi stance healitfe b Sudié a\ﬁtadrhqlqmnglsath&aswgm%n pert 58U G ridiRyht
description with reference to Fig. pl ace the protective substrate 10

and the seni cléﬁdh@tl@lse\A&P@FaEtoWthe’téﬁpW@s%abﬁﬁlszsuﬁﬂ?@%@ét ith¢ 5 means
I s operated t%eﬁlﬁ%&anﬁﬂ%t%?”&%%r”?”Pc?raéttOBQ\ftf‘lnggg d1d&hgPrade GG 62!

menber is connected to the vacuum source
to the back surface of the semlconductor wafer 2. The die

15 attach film 36 may have substantially the same shape as the
semiconductor wafer 2. Thereafter, the operation of the
heating means is stopped to cool the semiconductor wafer 2 and
the die attach film 36 to normal temperature.

Thereafter, in the illustrated embodiment, as shown in

20 Fig. 5, a holding means 38 is mounted on the back surface of
the semiconductor wafer 2 held on the support means 32. The
illustrated holding means 38 is constituted by a mounting frame
40 and a mounting tape 42. The mounting frame 40 which can
be formed of a suitable sheet metal or synthetic resin has a

25 relatively large mounting opening 44 at the center. The
mounting tape 42 is affixed to one side (top surface in Fig.
5) of the mounting frame 40 in such a way that it strides over
the mounting opening 44. One side (under surface in Fig. 5)
of the mounting tape 42 is adhesive. The back surface of the

30 semiconductor wafer 2 is positioned in the mounting opening
44 of themounting frame 40, and the mounting tape 42 is affixed
to the back surface of the semiconductor wafer 2. Thus, the
mounting frame 40 is connected to the back surface of the

semiconductor wafer 2 via the mounting tape 42, and the



shown) to suck the air through the central area 12 of the pri2REBRUARY 2007
substrate 10 and the central nenber of the support neans 32 so as to adsorb
t he sem conductor wafer 2 onto the 10 supﬁgrt means 32 via the protective
substrate 10. Then, one side of a die attach film36 that is known per se
I's brought into close contact with the exposed back surface of the

seni conduct or mmorzitmtm wafeaf 2 andhéhei prateathvei snpStrate Ihetmck

surface of the emc f.er 2. Th 15 attach film36 ve
SUbsrant Phr v SR EREP B ol sfearly B85 il P SEs LA TAT TR RS
operation of ttiee nhm:tmm@ reafne 4G, sﬁmm@gtaap@cnz,trs@n&eamaaaduetmfmafer 2
and the die attach film36 to normal tenperature. Thereafter, in the

i |l ustrated en%@d’idnﬁﬁ?te%gl‘éﬁmﬁtﬁat?ol@ﬁ ghigh aredinhiasyaddancompined,
t ed t h t
munt ed on %é’@“zl%hn@yefcﬁaﬁ?fohoﬁ\ﬁ ?pﬁ)%?quﬁé% wed efn & 1Rgkd+e8 %}gata

support rreans l'ustrate means 38 1s Constituted
nount i ng franeis AGhemtoantbnigttiape & apes 42caﬂad anto drrhitel hqnésmrpes4ﬁlwhla:ﬂrd can

be fornmed of aswtale sheet net al synt hetic, resin 25 rel ativel
o oo moanti nd b ERPRECRIvE et ek 1 1L MR s At PhE e tor e e R red 1 o

one side (top ﬁyateggeean dtier t9pediof laﬁermaﬁﬁﬁﬂﬂ; 1fné§H§ sHeh As SUEEL @1 NQY
that it strides over the nountin ng opening 4 orie side (under surface in

Fig. 5) of tHeeanfmdnppassheisa dsS&dhekev%heq'henébacﬁe sgedada Dla@ﬁeOfSO

' d
rount  ng. et in LA BreRhG A Slmb B ed By BHE U CREF eSS Y B e e
of the sem commoitoingvafsgye 42 .Thus, the nmounting franme 40 is connect ed to

t he back surface of the sem conductor wafer 2 via the nmounting tape 42, and

the 12 FEBRUARY 2007 NePrOERFEARE RURSTE LAk Cet0 A SahheR FEMOVEet § FE OB bR r at e
10 are nount egrOnc Eﬁ%fﬁgbddﬁ%hges"é}ﬁ%dtﬂﬂbr @af@P‘QS aTREAERy | RsWW&GR the

nmounting franme 40, nounting tape 42, sem conductor wafer
in Fig. 7, there can be obtained the state where the

15 semiconductor wafer 2 with the front surface being exposed
upward is mounted on the mounting frame 40 via the mounting
tape 42. When the front surface of the semiconductor wafer
2 and the protective substrate 10 are joined together by the
resin film 22, a solvent is supplied to theresin film 22 through

20 pores 16 formed in the central area 12 of the protective
substrate 10 to change the resin film 22 into a resin solution
18 so that the protective substrate 10 can be easily removed
off from the front surface of the semiconductor wafer 2 without
damaging the semiconductor wafer 2. In this case, when the

25 resin film 22 is formed of a water-soluble resin solution 18,
water is used in place of water. It should be also noted that
the pores 16 being formed in the central area 12 of the
protective substrate 10 suitably reduces bonding force between
the front surface of the semiconductor wafer 2 and the

30 protective substrate 10. When the semiconductor wafer 2 and
the protective substrate 10 are assembled together by the
adhesive double-coated tape and the adhesive brought into
close contact with the semiconductor wafer 2 is, for example,

an ultraviolet curable adhesive, the adhesive is exposed to



2 and protective substrate 10, which are integrally conbi ned,125FEBRYARYRI0Ed
off fromthe support neans 32 and inverted, that 1is, the nounting tape 42
is located at the | owest position and th rotective substrate 10 is

| ocated at the highest position. As desired, other types of the nmounting
means such as a holding neans conposed of a disk-like sheet may be used in
place of 10 thelhohdingetrehhghB8 e armuuceditt débesom} i tigerfelanmakdngndtt he

mounting tape 42. T otective strate 10 is_then re ed of t he
front surface BPeETEISERdoramttathRFaRoyal TR Hhe PLd Eike SehoEFGLe7

there can be ohbabmedribg ﬁﬁ@tﬁd@fters@rtfaeeléfseﬁécgétﬁii@émumleha%ew bh the
front surface being exposed upward is nounted on the nmounting frame 40 via

the nmounting #hga ghe Wﬁéhntﬁéllﬂr%?ltl%urﬁcé‘ceeﬁﬂlﬂptlﬁe saiabdedwWétdr wafer 2

and the proec 22, a
sol vent i soésupgk)lp\éggéﬁgi% 5| n | I m d“h%%%?%&%%é\:ggféﬁr rre&éel nirbt he
central area l2anfbé onmbﬁé&Ct |W19en shbsddmdss viObrougharige ot dbosesbnthickm 22
into a resin solution at the protectlve substrate 10_can be_easily

renoved of f MidHh the F?@ﬁ?ogﬁ??ﬁ% VRIfhZ Sl R RIE S tRatdtraviPLRbut
damagi ng the Sqr_ﬂg‘ﬁﬁndﬁﬁief ‘E‘@fgﬁezgril'&lirm ofadfe P& sitgade bestRefil m22

is formed of a water-soiuble resinsolution 18, water is used in pl ace of
wat er. |t shoulsgémigoatdyotavtvwaferhay tmmedp@seyelzs lpeipeg eforored tiravihéet

central 1 t.he rot ctiv S tr 10 su bl duces bondi ng
Force betviin At ohe CogFRace Epat e SEiiomAte b TS Sef et
protective substitabeghOboMliengt hersenmbeonskicttie Wit 2udiTdcet b€ phet ective
substrate 10 are assenbl ed together by the adhesive doubl e-coated tape and

the adhesi ve bFGHGRODAREECT cVBERT cHMRE LR (BF QURCISHA Eavstidese Waféf 2 s,

for example, angibbnavhabaly SWhaPheiARTRS ten: a0 SENGN Kk pResdst 0 12

the semiconductor wafer 2 is improved due to the increased
15 elastic modulus of the adhesive (as for this, refer to Jp-
A10-50642). When the front surface of the semiconductor wafer
2 and the protective substrate 10 are contact bonded together
under existence of water to be assembled together, the
protective substrate 10 and the semiconductor wafer 2 are
20 suitably heated to evaporate water existing therebetween,
thereby making it possible to promote the removal of the
protective substrate 10 off from the front surface of the
semiconductor wafer 2.
The cutting step is carried out after the above transfer
25 step. Describing this step with reference to Fig. 7 and Fig.
8, in the cutting step, the holding means 38 mounting the
semiconductor wafer 2 is mounted on a chuck means 46 for cutting
while the front surface of the semiconductor wafer 2 is exposed.
The chuck means 46 for cutting has a disk-1like porous central
30 member 48 and an annular casing 50 surrounding this central
member 48. The outer diameter of the central member 48 is made
substantially the same as that of the semiconductor wafer 2.
The top face of the central member 48 and the top face of the

annular casing 50 are flush with each other. To cut the



ultraviolet light to reduce its adhesion, thereby nmaking it PrEBRUARYIZD07
pronote the renoval of the protective substrate 10 off fromthe front
surface of the sem conductor wafer 2. \Wen the resin film22 is, for
exanple, curable with 5 ultraviolet light, the renoval of the protective
substrate 10 can be pronoted. Wen the adhesive brought into cl ose contact
with the seni cepudcondughdrrwfées Lurthlel eemichnductoviwifer 2 mghintedr oor to

the grinding of,the kK surface, af the., sem conduct.or fer 2, t dhesi ve
o exposed o SPEMRAGAL MEGnE; ghas BORL: GG ons t G T nfant 1B F8E0I e
is also increasadtingl ¥1wugie hondtiagf edse 46t waanvadeuhl sddossed acetné the
sem conduct or waf er and the protective substrate 10 is reduced thereby,

the grinding a€enEsay wgmher 48abRraugh 4de BPUNEhRI SERY dRIDY: tVICKidI%®eEhe | s
. e ) . . _
thrs Ter er todth CbSUERTE RZatrhbfofDUS Uafle ROGMPERESad 3T 180 )

wafer 2 and tliexpdotecthe earmullsr atasihg &0ebyoat@dmb awesbads t(owet BRbWnYnder
exi stence of water .to_be assenbl ed. together, the _protective substrate 10

and the semi coRUA¥LEPAEReFNS ARRULRY GRS v OeaPeQUEHiRIBEREE & et Br

exi sting theregﬁbﬁé& totﬂﬁéeﬂoﬁ@kéﬁhgfa{ée,p%é%'e% LOWRraTObLe the renoval of
the protective substrate 10 off fromthe front surface of the

seni conduct or weméropdudher cuafeng? steruts idamlicay dlte streetshé -abibhve

transfer step, .Describi his st i t.h reference.to Fig..7 d.Fig.
5 I the Tt PRGTERIetTe Mot 8 Tyt St e FRa eie Culina Mificeer
wafer 2 is nouahadisnrétLted ktmaanggitsperdd ad hichgitwhpéeipierdT egesuhnf ace
of the sem conductor wafer 2 is exposed. The chuck neans 46 for cutting has

a di sk-1i ke pof8gsSERHMMUBPTHRIEr 48 dh¢ GRUGhAFANS d&sTRE BSWMT d8indi ng
this central  ghaERefoRel rEl%tQ%efo%?ér%EEiﬁg hdn £ R EAbndRWEst4Bekg Made

substantially the sane as that of the sem conductor wafer 27 The top face
of the central éméRbgr 28anddFitie 1pp fTheesemitphpductor wafer 2 is thus

15 divided into the individual rectangular areas 8 (Fig. 1 and
Fig. 7). Whereas the die attach film 36 is cut, the mounting
tape 42 is kept uncut, whereby the individually separated
rectangular areas 8 are kept mounted on the mounting frame 40
by the mounting tape 42. The cutting of the semiconductor

20 wafer 2 can be advantageously carried out with a suitable
cutting machine, for example, a cutting machine marketed by
DISCO CORPORATION under the trade name of DFD6000 series. As
desired, a cutting machine making use of a laser beam may be
used as the cutting means. After the semiconductor wafer 2

25 is divided into the individual rectangular areas 8, the
rectangular areas 8 kept mounted on the mounting frame 40 are
removed off from the chuck means 46 for cutting by holding the
mounting frame 40 and taken out from the mounting frame 40 to
obtain semiconductor chips.

30 While a preferred embodiment of the present invention
has been described with reference to the accompanying drawings,
it should be understood that the present invention is not
limited to this embodiment and that various changes and

modifications may be made in the invention without departing



annul-ar casing 50 are flush with each other. To cut the 12 FEBRHASR(MIP%H0714
sem conduct or wafer 2, the sem conductor wafer 2 nmounted on the holding
means 38 is positioned onto the chuck meang 46 for cutting via the nounting
tape 42, and vacuum adsorbed to the central nenber 48 through the nmounting
tape 42 by sucking the 5 air through the central nenber 48. The nounting
frame 40 is fixen thets$pimimdm sagenghedeof.a cl anp neans (not shown)
provided in the annular casing 50. A cutting nmeans 52 is applied to the
front surface, exposed upward, of the sem conductor wafer 2 to cut it along
the streets 6. The 10 cutting neans 52 is constituted by a disk-1ike
cutting blade, and is rotated at a high speed to act its peripheral edge on
t he sem conductor wafer 2. The chuck neans 46 for cutting is then noved
relative to the cutting nmeans 52 along the streets 6 (Fig. 1 and Fig. 7).
The sem conductor wafer 2 is thus 15 divided into the individual rectangular
areas 8 (Fig. 1 and Fig. 7). Wiereas the die attach film36 is cut, the
nounting tape 42 is kept uncut, whereby the individually separated
rectangul ar areas 8 are kept nounted on the nounting frane 40 by the
mounting tape 42. The cutting of the sem conductor 20 wafer 2 can be

advant ageously carried out with a suitable cutting machine, for exanple, a
cutting machi ne marketed by DI SCO CORPORATI ON under the trade nane of
DFD6000 series. As desired, a cutting machi ne maki ng use of a | aser beam
may be wused as the cutting nmeans. After the sem conductor wafer 2 25 is
divided into the individual rectangular areas 8, the rectangular areas 8
kept mounted on the nounting frame 40 are renoved of f fromthe chuck neans
46 for cutting by holding the nounting frane 40 and taken out fromthe
nmounting frame 40 to obtain sem conductor chips. 30 Wile a preferred
enbodi nent of the present invention



has been described with reference to the acconpanyi ng draw ngR FEBRUARY®@0DT
be understood that the present invention is not |imted to this enbodi nent
and that various changes and nodificationg my be made in the invention

wi t hout departing 12 FEBRUARY 2007 15 fromthe spirit and scope thereof. 12
FEBRUARY 2007 16 What is clainmed is: 1. A nethod of processing a

sem conduct or WRRerifafdmgned issr ge nunber of rectangul ar areas sectioned by

streets arranged |y dditidd 63 BOEELAR;LA%, AL IkeUbhoihE1 10 S

formed in the respective areas, “conprisi nmounting step o ting

t he seni conduclargevaiwnbemroa yrataachilee sulessr aeetiinnedchyasheeses t hat the
front surface of the. sem conductor wafer .is_opposed _to one side of .a
protective subRTFAREEHIVi hgahtLGPFLTRABSPOITRRT SUTEACSy CHF Y dssPeipg
central area; fbem&di 1Witre tapitiiR dirdGst,hecRpetigghyye substrate
mounting the sem conductor wafer on a chuck neans for grinding and grinding
t he exposed back surtheaamting séepcofidneuntingwtfhe ssmilfoadyctadi vgteeans;

15 the transfer_ste elyVi £ ratectiye._s trat f r he
chuck neans fo‘?ngériﬁﬁ%{tj{rﬁ%ng%sfﬁ%t%gqt%%hgéc H‘E%PF gcgr%? {:#‘e P{%ﬁt
sem conduct or yaffdceawmitte semibenpuetectvafer Sebsppatedreomirdsatie 6f om

the chuck nmeans for grinding on a holding neans, and thereafter, renoving
the protectived BrSeREtIR SUhstratembaNandr 3nt a5k RS Ath@ogesi dBndtct or

waf er; andg o helé?’éﬁiﬂgssééipcﬂil tg}lég;ng the hol di ng nmeans mounting the

sem conductor wafer on a chuck nmeans for cutting and applying a cutting

means to the exposedtlie gmirslimgaedepf ofhkolding the protective substrate
mounting the semiconductor wafer on a chuck means for grinding
and grinding the exposed back surface of the semiconductor
wafer with a grinding means;

15 the transfer step of removing the protective substrate
off from the chuck means for grinding, then affixing the back
surface of the semiconductor wafer mounted on the protective
substrate removed off from the chuck means for grinding on a
holding means, and thereafter, removing the protective

20 substrate off from the front surface of the semiconductor
wafer; and

the cutting step of holding the holding means mounting
the semiconductor wafer on a chuck means for cutting and
applying a cutting means to the exposed front surface of the

25 semiconductor wafer to cut the semiconductor wafer along the

streets.

2. The method of processing a semiconductor wafer according
to claim 1, wherein the holding means is constituted by a
30 mounting frame having a mounting opening at the center and a
mounting tape affixed to the mounting frame in such a manner
that it strides over the mounting opening, and, in the transfer
step, the back surface of the semiconductor wafer mounted on

the protective substrate removed off from the chuck means for



25 sem conductor wafer to cut the sem conductor wafer along t h2FEBRUARY 20072.
The met hod of processing a sem conductor wafer according to claiml,
wherein the holding neans is constituted byya 30 nounting frame having a
nounting opening at the center and a nounting tape affixed to the nounting
frame in such a manner that it strides over the nounting opening, and, in
the transfer <IwRdinge isadfidxedate shetReuRehRgormrPR R WRE dlountimded on
the protective A I f.f f he_c FEBRUARY
2007 17 gri ndiojr}g&flsr{gg%% }Zlgoﬁgqpﬁé‘kﬁ‘oég%%gf?a%%g%lrfﬁgﬁor%ﬁlt%g openi ng
of the nounti ngdmizmandurtorderafier onunhet heldseyimeadsict or waf er on the

hol ding neans. 5 3. The nethod of processing a sem conductor wafer according
to claim1, wherein in the nmounting step, a resin solution is coated onto
the front sygrface of rhaenseNddBRPITs WAL seRicORENEBEr WareYaRUAMEG
before or after the front surface of the “sem conductor wafer is caused to
be opposed to diecdiadm bf wherein pnothke mopatsmgsstape a resddesol vt fom msa

resin filmhavin adhesi on,. a e_seni con or wafer IS unted on the
br ot ect 1 ve subsiaH ey hier EEPRTsRRFadE S Ehs el Canair LR it <

sem conduct or v&jleferaCEoréldlibralted Be€bak Br3afvEEMR FrBat rAKi iackobEtdRN 1S
applied to the front surface of the sem conductor wafer by supplying resin

sol ution droplSaBiERARATRE VRERT HuFRBERd J10 PRORRIFRDAGUERD S IS of TR
rotating the semoonquelors kel 1§ He¥aEULL ORoff %?ﬁ%@ilfbf%qgihrﬁr\%rﬂg 20 5.

The net hod of processing a sem conductor wafer accor
wher ei n t he resdhddianhasda tihlel clemassndiictor owd06r NenRSutted v rtdtehod of

rocessi ng a sen conduct or f er ~accordi \ .
P 9 protective substrate via H‘lg resin film.

4. The method of processing a semiconductor wafer according
15 to claim 3, wherein the resin solution is applied to the front
surface of the semiconductor wafer by supplying resin solution
droplets onto the front surface of the semiconductor wafer and

rotating the semiconductor wafer at a revolution of 10 to 3,000

rpm.

20
5. The method of processing a semiconductor wafer according
to claim 3, wherein the resin film has a thickness of 1 to 100
UIm .

25 6. The method of processing a semiconductor wafer according

to claim 3, wherein in the transfer step, prior to the removal
of the protective substrate from the front surface of the

semiconductor wafer, a solvent is supplied to the resin film
through the pores of the protective substrate to dissolve the

30 resin film.

7. The method of processing a semiconductor wafer according
to claim 6, wherein the resin solution is water-soluble, and

the solvent is water.



to claim3, wherein in the transfer step, prior to the renoval
protective substrate fromthe front surface of the sem conduétzcﬁ?&%&?@,z"%’
solvent is supplied to the resin film through the pores of the protective
substrate to dissolve the 30 resin film ¥ The method of processing a

sem conductor wafer according to claim®6, wherein the resin solution is

wat er-soluble, and the solvent is water. 12 FEBRUARY 2007 18 8. The net hod

of processing a sem conductor. wafer according to claiml, wherein in the
nmounting step, 8the fFRResBPARE ProF et RENG i TUHARIWT AR ater acgarding to

the one 'side ofotdea By bf OLftdicie: WPHEARBuRYi AY Adesivife douhlesaopbed

tape. 9. The nethod of processing a sen conduc er according to claim
1, wherein in ofethhewenimprstweon waferons aihdmme toofhehens enidsopduther

waf er and the one side of the protective 0 substra are contact bonded
Lot hor vit warerEeS v b Rebitn ot O aesins doBbleabhatetofshar or
according to claim9, wherein prior to contact bonding the front surface

of the sem conductor wafer to the one side of the protective 15 substrate
t hrough wat er, 9a pr ofkeMetiod«x progpesing affemicapndustiarewdtenacsardane of

the sem CO”duckﬁgﬁz%‘?{j{?r%ﬁheﬁﬁ ’3?{]&?1% 8Eu$é$ﬁ§tsssé!i.é}9,t AL 'Pr%%dgﬁk%cz-g’af er

e
according to C ernin trans P, protective
substrate is hefitttk semdvapduatervaiter exidsthepieisidenct ithed pebtestiface of
t he sem conductor wafer and the g)rot ective substrate. 12. The net hod of
processi ngd%h sBHPEbRYLR L ¥FC WBPRY AL RRASH togethe e VdrnWEtehinerein in the
transfer step, prior to the affixing of the back surface of the
sem conductor wafer to the nounting neans, a die attach filmis affixed to
the back surfate.of Themetdodcwhpuocessingarsemiconductor wafer according

to claim 9, wherein prior to contact bonding the front surface
of the semiconductor wafer to the one side of the protective
15 substrate through water, a protective resin tape is affixed

to the front surface of the semiconductor wafer.

11. The method of processing a semiconductor wafer according

to claim 9, wherein in the transfer step, the protective
20 substrate is heated to evaporate water existing between the

front surface of the semiconductor wafer and the protective

substrate.

12. The method of processing a semiconductor wafer according
25 toclaiml, wherein in the transfer step, prior to the affixing
of the back surface of the semiconductor wafer to the mounting
means, a die attach film is affixed to the back surface of the

semiconductor wafer.

30 13. The method of processing a semiconductor wafer according
| to claim 1, wherein the protective substrate has a frame area
surrounding the central area, pores are not formed in the frame
area, and the semiconductor wafer is mounted within the central

area of the protective substrate.



30 13. The method of processing a sem conductor wafer accordi 9 0. claim
V\/nerel n the protective substrate has a frane area surroundi ﬂ§| FHBUEBHFP%F
area, pores are not forned in the frame area, and the sem conductor wafer
is nounted within the central area of tha9protective substrate. 12 FEBRUARY
2007 19 14. The nethod of processing a sem conductor wafer according to
claim 13, wherein the area ratio of the pores to the central area of the
protective substrate is 1 to 50 % and the pores 5 have a dianeter of 0.1
to 1.0 mm 15.;7he meldpdtRbdRITOSESSES By § YEnGRBMAUCRb r'ad £ aééeféiﬂ@ to
claim 13, wherein the protective substrate is forned of a sheet netal

havi ng a thi ckbesdagm 03 1 wherein whe arga ratio of the pores to the central

area of the protective substrate is 1 to 50 %, and the pores

5 have a diameter of 0.1 to 1.0 mm.

15. The method of processing a semiconductor wafer according
to claim 13, wherein the protective substrate is formed of a
sheet metal having a thickness of 0.1 to 1.0 mm.
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