1 METHOD OF PROCESSI NG A SEM CONDUCTOR WAFER Fi el d of the Invention The
present invention relates to a nethod of processing 5 a sem conductor
wafer, which has a | arge nunber of rectangular areas sectioned by streets
arranged in a lattice formon the front surface, circuits being formed in
t he respective rectangul ar areas. Mire spelslflcally, it relates to a nethod
of processing a sem conductor wafer, conprising the step of 10 grinding

t he back surface of mcgﬁrgpwfn@@ahe Eﬁxcaﬁgbg?r kD ns and the

step of cutting the sem conductor wa along t y applying a
cutting neans to the front surface of the sem conductor wafer. 15

Descri ption of Pr rt As well known anong people of ordinary skill
in the art, |%&(§Wm conductor chips, a large nunber of
rectangul ar areas armaesp@bs@ﬂedubwer&ticﬁ?&élatéérw% 08t Rod | %f&@eéé)i

the front surface of a sem conductor wafer, 20 and a sem conductor cir Ult

is formed Pn e%é%?%ﬁé“?@c‘ﬁaﬁf@bl whighdws aThar deavkmber fefceectandel ar

sen conduct or I t ckness .of. the sen conduct or
waf er and then, sgsséecr?tnl%g% ogt%va?y$eq1¥%\ﬂ rEﬁ{al"ﬁ‘nﬁ Fetics %é’é'f“s {’ori’
separate the rmmgﬂuxaﬁacw,eaﬂ.rfdtﬁmwfb%:.@@Otbefneao1ﬁ5tﬁé tesp&étive

sem conduct or Chltﬁas To grind the back surface of the sem conductor wafer,

a protective rTYPRIHPAT SrERFixHPIQ §P?ﬁéfﬂ-ﬁféﬂiﬂ-¥s Uk yedadpstirea method
seni conduct or y@fodds LY %CEeIntlSo SPW%Pr e ﬁrg.:sﬁg EHS step £

sem conductor wafer 1s held on a rreans or gr| ng
t he front 18ur fariadiag nre8Padie stua:[fcacaf bifx etiet bemetonéiactog \ﬁbﬂﬂ: Bphat is,

the f t surface,and the bac urface f t he, sem conduct or_ bei ng
nver t od, and SELRHT BERGS fo ShE & ChinPE i 1o i EP B AR A APEAGEOR 2 107

semi conduct or ARIIRS -thed suitledthe HLEPEAYIHGt Q7 cWRL8hg means to the front

surface of the semiconductor wafer.

15

As well known among people of ordinary skill in the art,
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,

20 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
streets to separate the rectangular areas from one another so

25 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

30 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



I

along the streets, the senmiconductor wafer is -munted on a 2 holding nmeans.
The hol ding neans is generally constituted by a nounting franme having a
nmounting opening at the center and an adhesive tape affixed to the _
nmounting frame in such a manner that it strides over the nmounting opening, .
and the back surface 5 of the semiconductof wafer is affixed to the

nmounting tape in the nounting opening of the nmounting frame in order to

mount  the senheDASHE naiéal erhehal Iy hbals TRa neIQilg;cf%rf‘s%iit‘ﬁ%edr @gi n
tape affixed to the front surface of tlhie sem conductor er 1s renoved

of f, the nountfriPuEaIRg ANams hgvithg d namtiingndpendingwat erthe sentled anda

chuck nmeans fo ' uttin ans_i.s. applied to the exposed

front surface é?%ﬁ?teéﬂ%gm@gﬁ%ﬁgflgﬁﬁ%<?gﬁ%%% Erp{neian §EERR BRRPPE(
that the thi ckokss iof sthides eviegorishifbont Va§ Dpethioly, Jahe taeasidiy sa2eaesd,
for exanple, 15 to 100 mor less, particularly 50 mor less, in order to

form a very sfhitheseRdcapdurtgktvrtemhisserf toed e sheohopntimg dageniny,

when the thick G t L. he r mal |, the

St T ness of & hee Skmnicify, SPERIRr e Ole MR el PORRS, YEI0h R koumotge:
extrenel y diffthelsenicdtivend gafee serd eondtdhar meahel , T pesapt gvet 0
convey the sem conductor \gafer to mount it on the holding nmeans after it

is removed of fEFTHn 1ARE AfddkefebAstho L rgntnanagaceneh the spEicaRIRAEOr
relativel y highagéi f{f0femodett b s, AIROMEANRYhENfeal’ fBIHEZh! endil m or

sheet having a relatively large 2&_3' thickness 1S used as t ective
resi n tapdfaf f s@iCeRAUGRor Madier $arlielck oof a idhmcde meansdfict authdher, dyda

i tabl dhes] o ] f b | e . to be conveyed.
Fowever . - whent S aCsArdnSRHl SAE SEa Pt Rhe SERTR R T ohe’ SyrTace Sfot e
front surface sémidendsmiawngifdor wafer, it is extremely 30 difficult to

rip off the .tape fromthe front surface of the )
strip P Nowadays, it is often desired that the thickness of the

semiconductor wafer should be greatly reduced, for example,
15 +to 100 pm 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.

Sunmary of the Invention



sem conductor wafer w thout causing danage to the sem conductor wafer.
Summary of the Invention 3 It is the principal object of the present

i hvention to provide a novel and excellent nethod of processing a

sem conduct or wafer, which enables the senm _conductor wafer to be handl ed
as desired wthout damaging it even when tBe back 5 surface of the

sem conductor wafer is ground to extrenely reduce its thickness. In the

present invention, totatd aihe b!&iné@@&f i Ra! th@bbf‘ééren@rm%renttﬁohh o

grinding of the back surface of the semconductor t he sem conduct or
waf er i s nmount BEOBHA im%v%le%mdv@(@jbls&mamth@ds@éhpaomaaengtaat t he

d i d
pr ot cct 1 ve SubRErA SRSaG YRl chn i Borbl e oy apafater ater €5

central area. Hédtamﬂedammﬂésﬁgeﬁowiﬁﬁo@tf QES(giny/ §At bedn Wierdithdl Bacikd
t he above pri object, there is provided a nethod of processing a
semi conduct’or ﬁ&fg‘?cﬁa‘?ﬁ n‘@h% semigonitar safearedsaggonad heeaxtreneliyned

by streets arrpgggdei i@ {déissssformon the front surface, circuits being
formed in the respectlve areas, conprising: 20 the nmounting step of

mounti ng the sem conbtiudcher pm‘sent imvemtiiiont, et iate Ritbshe afouepgiifiBipal
manner that the front surfa.%1 qﬁathe sem conductor wafer i s opposed to one
e% R e

side of a proPRetTve BubK 9P H NG && thenberkopupspee h hke | east
its central areani@Snddier@F iwildly thePséhiwhdlidibr %f@&oié%ﬁddﬂeﬁi%tﬁate

nmounting the sem conductor wafer on a chuck neans for grinding
grindi ng tife eRFRLRRt R ISHthatate dn sheh semaooeguthat theffeonti shrﬁace

grinding meansy¢ the semiconductor wafer is opposed to one side 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 haﬁing 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 renoving the protective substrate 30 off fromthe
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 holding neans and thereafter, renoving
the protective substrate off fromthe front surface of the semi conductor 4
wafer; and the cutting step of holding the holding neans nounting the
sem conduct or wafe&r; adha@ chuck nmeans for cutting and applying a cutting
nmeans to the exposed front surface of the 5 sem conductor wafer to cut the
seni conduct or waf er H®FYtHag stepers holdiagptbechobitireyrimedinsenount hrg

hol di ng neans nmount i_ng.frane havi uptin peni ng
at the center‘l'1§e a n(%dur%l Ing ]'ltj%ﬁgfeé‘ P’&é’d%}‘&}c%hg‘eﬁ{}ﬁn?gﬁgcgf Hégl n such
a manner that appltinglescaeteingh@eahsnid RheORRPLBEG f?él‘iit'sfhrtf&%et bRNEhET
step, the back surface of the sem conductor wafer nmounted on the

prot ect i ve subiRignuGhAreFader teommt e ERMERORGUALOY oratent mdiong the
affixed to theg E'gng tape in the nmounting opening of the nmounting franme
in order to rmunt 15 the sem conductor wafer on the hol ding neans.

Preferably, in the Iounthnefextreg emboddimentsokhei ho1d$ngonéess o 0 the
front surface_of tstli}}tf conductor, wafer, a_ solvent is evaporated before

or after the fFYHIt YOF’ PERNEERG Ehadse DAV IRAT 2 MOYnt ifel 9PENdBg Rt
opposed to oneid @@en@fert aﬁdpaqﬁ&ﬁsﬂﬂrﬁ; el haFexedOed iy %hnft‘inégfg%:ﬁ? he

resin film having adhesion, and the sem Cconductor wafer 1s nount
prot ect i véOsubkh rsiah @ manpes thatnit| $tridesfaretbibhe mbann:engnopemmgpn S

ol ut  on dropl i s PhaSfed aedlf PRERSER i Aed P e bt B8adudfer *ang
rotating the seaficeomdunted ovathe mtotedteve Hﬁb@ﬂr@f:e removed off from the
chuck means for grinding is affixed 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 of 1 to 100 m
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 filmthrough the ﬁores of the protective substrate
to dissolve the resin film Preferably, e resin solution is water-

sol uble, and the solvent is water. In the nounting step, the front surface

of the seni couhizariweaisubstaatee bydaar adhesivbedoaBlei86atéd .
protective susterate by an adhesive douhl e-coated tape. Alternatively, in

the mounting SHEFEIRAE et 1§u\“?%@§’“é‘ﬁ'-lpﬁe5t%lémté’@n§§@¥1§rs‘%éﬁ‘aé}e afd-hee
one side of 't e QIRfidteE wal ﬁra@get anofie £9BbagE PROGEFoLOASINEr via

water. Prior to 5 contact bon ront sur ace sem conduct or
wafer to the DS tate cﬁntbneqmrmaﬂxubondedlhxigeaﬂmwvaammr. arPrpoptiast i ve

resin tape erably affixed o the front urface qof the sem conduct or
wafer. In Che c?% 3% E’ \éfié‘Bg ﬁ\% :Er&rgt é%ﬁ@@esﬁgﬁ%ts(?“\@oﬁéﬁf’gﬂr twpfer
evaporat e vat afo extiesldny silieb irnagR b'.?f%tE&Qﬂ{reSHﬁﬁ@EfaQé e :Cthduct or
wafer and the protective substrate. Preferably, in the trans Sstep,

prior to the HEL8GdVeorestia Fape J&r paeéeuablheaﬁénxe@nwam fmm to

t he nmounting é(]ﬁaf{}:ﬁ: fflxe t he ba rfac
the 15 semi conductor %]Euehfe Qé&i‘%gpé + eﬁfotg%tl 5%% er’x(:ﬂs €Phal
frane area surpmireditiye Babseratal isr ﬁaatéﬂr €5 éﬁ@p@@étef@éf@_d éﬂéﬂ]ﬁlgf rame

"area, and.the sem Cond;;{ r wafer is nmounted within the central area of
the protelli vPLHREY &g trentinniace ofhthereamicandpayor walesr agdithe he

central area %&dﬁeéﬂl@reo%ﬁh%%tﬂa\t% substrate is 1 to 50 % and the pores
have a dianeter of O. .0 Mm Preferably, the protectlve substrate is

f or med of a sheet nﬁ’tr@Ifehfabllmg inttiiecknassfef sd.ep, 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

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 s s .

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 .0 mMm 25 Brief T)escription of the Drawings Fig. 1 is a perspective
view of a typical exanple of a sem conductor wafer; Fig. 2 is a
perspective view showing a nounting step for nmounting a seni conduct or
wafer on a protective substrate via 30 a éesin film Fig. 3 is a sectional
view showi ng a state of grinding of the back surface of the sem conductor
waf er nounted on the protective substrate via the resin film Fig. 4 is a

perspective viattatifiile s affiged t@the slick Suptics o theseniabhiyedoto
the back surface of the sem conductor wafer in the transfer step; Fig. 5
is a perspectiYafSt et SHRV ARSI ReRihat the seni conductor wafer is

mounted on hol di ng reliegc_?.S:si &stgg%é%gﬁéé@ive i eghoﬁkﬂ?eg Jbaﬁlrﬁ]rg%ﬁégeﬁﬁéve

vi ew showi ng a st at t he ductor wa noun I"dirn
means; Fig. 7 senicomdwpsnt wafeviimmstunnedgnahaliditey méahddn thoteahsfer
substrate Rhaving been renoved off fromthe 10 sem conductor wafer nounted
on the hol ingS hs; and Fig. 8 is a sectional view show ng a state of

the seniconductor vefgr deifg Perlgve %tiE%eEhpQ%gi hedrhescoEpipon of
the Pri¥prred Rrhodi nents 15 The nethod of processing sem conduct or waf er

according to 3EPIIRGUEPE HRhEuNsied o thesdoildingemeana;wi | | be
described in detail ei ] ref.erence to,the acco nyi
drawings. Fig. 1 shoﬁv\]']ggr'a ?;ipr}’ldgaglp\@e%(%r?ﬁeteﬁgf Va©¥e 88&830?0?%?&?%% The
illustrated seprocomthitersusdtarat imwhapeten temavedskrrangoagha | i near
edge 4 Call'OEd sglrrlzch(:aoancfl&étoonr fvlraa%er fn?orur;ﬁ:dedaton the holding means; and

Fig. B is a sectional view showing a state of the

semiconductor wafer being cut along a street.

{leg s 1) rerred Fmbods

15 The method of processing a semiconductor wafer according
to a preferred embodiment of the present invention will be
described in detail 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

300 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 rectangul ar areas
8 sectioned by streets 6 arranged in a lattice formon the front surface.
A semiconductor circuit 25 is formed in each of the rectangul ar areas 8.
Wth reference to Fig. 1 and Fig. 2, in thﬁ met hod of processing a

sem conductor wafer according to the present invention, the step of
nmounti ng the sem conductor wafer 2 on a protective substrate 10 is first

carried out. Therad 16!ttt asbryrelleatrenelaubst1ate 30 9,5 anliRad pbkesa
disk as a whole and has a circular central area 12 and an annul ar frame
area 14. The cBAVEaR @:@%e%ernes Rrefienfhlyr %-HattocdrOedBondarticuiatly of

t he sem conduc 2 b f.qr ' e
central area 1%?5%%52%%??@#36% nﬁ:'e géf)%% e%pﬁgﬁ?% lgtregier%t%r (EF' ga?ggﬁ%Z S
1 to 50 % andarke pérebichaie solidnelhe ptopeetevabsybdtdate 10 Oigm

articularl r.ef er abl out 0.5 Pores are not formed in the frame
gr eaI 12 Wnisgh EQVQBT['?‘H?XH%EY pécb‘?"lﬁ,q E’?ea_ W&keéai-ohﬁgl?sgaﬂ\%ﬁ%@.@1§59§
formed of a sheel #Btalohaw] E%aﬁtiéufdﬂl%ﬁ%wut @.5 o, lsQcHMusPar §hsxbar !y

about 0.5 mm such as a SUS4 stai nl ess steel sheet "having spring
charact eri sti c§tafniesproteel i shesuhawing sprimgy charboterdstica. s habl e

synthetic resj i | n.t referre odi nent. of t resent
i nventi on, tobggﬁﬁétgﬁg %u}%t(%% u?:?éﬁr.%wg’ e%o?l%cﬂo ha SplPott"‘rbl%;ﬁ ﬂ(ngﬁﬁgf‘?at e
10, a resin soketinp 48 desipeded on the front surface of the

sem condugtor wafer 2. The coating of the resin solution 18 can be

advant aged®sly carri ot the BRPLERHY PRBOAEBRRL Sof (khe PrEsehtopP¥estéARe t he
front surface gf rﬁd”iﬁxtsﬁmacéﬁ?ﬁ%n%c%&%afeoro%% Eﬂ%%%é}%c%ﬁﬁé%ﬁbﬁ@?gggt or

wafer 2 at a revolution of about 10 to 3 rpm I's sem conduct or
wafer 2 is supbrposssionsohutient¥&lisaceated wi thieefpoot emirfeceswfsthat e

semiconductor wafer 2. The coating of the resin solution 18
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 anelectric resistance heater,
which is built-in. After ithe 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 sclvent contained in the resin soclution 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 i-n such a manner that one side (top face in Fig. 2) of the 20 protective
substrate 10 placed on support neans 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 nFans (not shown) such as an

el ectric resistance heater, which is built-in. Afterthe sem conductor
wafer 2 is 25 interposed on the central 4rea 12 of the protective substrate

10, the heati nguokans abwhtér+soiubldeesinpaslutBan naZketed 9P Acxy@dohRa heat
the resin solution 18 at 80 to 250C so as to evaporate the solvent

contained in tRRI¥REH sdikdi JHRdEE thedrae mome R FPFesin film 22 (see
Fig. 3). Thus, the ) 2.l t rea
1290f %he protecti \?;ﬁe)n?ngsﬁggggcﬁ@mdﬁ%%ealrfe%ggﬁwé%@%%&%gt{dégﬁs
The formed res?idsindunt2d pasthe phibtkotise alubstoane 10§ mhilaQ?esir}c sahﬁtieﬁihn
solution 18 is, preferahl er-sql ubl e .resi. lution for. form ng the
resin fil m‘%22 Jngv"f‘% %%F%%@?%%‘bsﬁ%,r%l@uiﬁqﬁ'sg 'MEFQ%O¢%|I.§SI‘J§)Si n
sol uti on mar kegeTubiord 0ke/ 0 OHeh @B form thied redideriifiesbr aggename of

TPF. In the above enbodi nent, after the seniconductor wafer "2 is nounted
on the protect PFRIEMMGEAE Wafen e maysibe sonntiednonsthe proheatiéveto form

the resin fil ryd he,cesLn. utj 8. 458 ted tqg.formth esin
film22, the %%%s%%%c]t%r %/%f §?Qé§§§9 %Iggn%eusn ne(#b glfllllttl%él gr"of“Bg}Wg ts
substrate 10. tse dbsimtedurtflaca efi nheokanioondScemplwetbrt @ ishBehteat to

surface oﬁﬂthe sem ﬁonductor wafer 2 is heated to 10 formthe resin f ilm

22 once, tRe sEPFREAGLTDID Farlly2S opgey e SSPRECBERGEAT Waferugis kePto the
resin film 22 ¢Ke B drt i18t gumeﬁeaeé& RO 'r'éfs'i?inﬂﬁmai%t{t? K &‘ehgﬁaé he

sem conductor waf er 2 is nopunted on the protective substrate 1
then, the resithe F@sin smlugion 1feat ddea dimewharhbhe esmiddnidnczdragafer

after 15 superpagifithddity SEPHePPFHCL oL s WEEEhs 20 9 of, "End 1 RLRC WP res in
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. Acébrding 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 prqtective substrate 10 by suitable

adhesion. 1In this case, to protect the circuits formed on the

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




1

substrate 10. Further, in the above enbodi nent, the seni conductor waf er 2

I's nmounted on the protective substrate 10 via the resin f ilm22

t herebetween - Alternatively, the sem conductor waf er 20 2 nmay be nounted

~on the central area 12 of the protective substrate 10 by a suitable
adhesi ve doubl e-coated tape. Preferably, Phe adhesive applied to at |east
one side of the adhesive double-coated tape, which isfbrought into cIoFe
contact with t t ) e i_s.curabl e
t hr ough exposurggs{lioﬁt}?lt%g’\%lbglgggﬂ&gd?%%%ng gg?}gyﬁég‘{? \ggleoﬁr%%f%&gﬁagfpg ure
to | aser radi athensemlicondacipt owafdre 2ipefdrenaheoffront sayEatar sfofhéhe
present invention, i

the central a?gﬁiﬁé}l‘a‘FCY% Rifred idpe CQE!EéFFaP%Tg‘i@‘; arfl thee Uﬁn&ﬁﬁl?)érfz
' r, e
surface of thejgesEcondustofede! f& &Sﬁxﬁﬁég @i, bRE tﬁgegiﬁgé’zﬁélﬁe

sem conductor wafer 2 can be nounted on central are

has been found that when water is interposed between

prot ecti ve SsubBreteetive apr,i thisire iademeaatddat posychsin tfdlmw whéch t he

circuits forne t . foront syrf.ace of the sen conductor f e 2, it
is des ired thg?g Bfeailrg?&"te&é’l g"‘ﬁﬁgcﬂefcf?’%s\?ea?%&é RALE] wath,an GrFHéoiFBnt
surf ace of tbaraphe ofkbmiarlyWahiakd helkrolgséhecdFMite U HRGYeObn! Bhe
sem conductor wafer 2 is contact bonded to the central area 12 of the

protective sub§tf&t® Re bREUghE pREP Flafie conpastewithetheyfaonthenctace
enunerated a pgkyp} gfgd l{aﬂdﬂ%}gﬁ%a{%s 2r.el atively low stiffness and is
cur abl e, e

coated with an ultraviole rmal |y curable or I|aser curable
adhesi ve d one si deomtoire oy mhgfﬂeédﬂi(ptﬁlo@&ei’c@me&@trﬁmsftd regtl _FED,nthet .
surface of the_seniconductor wafer 2. 10 Continuing the description w

reference to FPHINELNg epg??rfﬁ?%l%‘%é’ﬁti SURSRIYERE g@ﬂ@ﬁbﬂ%ﬁ@eﬁ?“ﬂblﬂﬁe

above mountingstépeP.1d Rnil YramdtigndtepePcnbhErHt LEETE VEusdsirat 10
mounting the semiconductor wafer 2 is 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 éach 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 mémber 26 is connected to a vacuunm
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



nmounting the sem conductor wafer 2 is held on a chuck nmeans 24 for
grinding, and the back surface of the sem conductor 15 wafer 2 is exposed.
The chuck neans 24 for grinding has a disk-like porous central nember 26
and an annul ar casing 28 surrounding the central nenber 2 6. The dianeter
of the central menber 26 fixed in the and® ar casing 28 is nmade the sane
as that of the central area 12 of the protective substrate 10. 20 As

, h : f i
desired, the dbarmi@iaedticohtueest! thraPnDos GEolRM DECA™IGr HAGrS RERS

that of the entire protective substrate 10. The top
member 2 6 an@@heﬂ@pﬁ&@dmﬁ meansnd0l 45 consthtubedabe 4n Lesinudiarth each

ot her. At the urf.ace of the sem cénductor water 2 is
ground, the 25 cen J\'Ix‘gqe ar e 1%&%1@%?&899\%%’86&?1&?8 %baﬂ% ting the
seni conduct or pafeicles arelprandded érhthb%xﬁﬁﬁg@fa@”@fthaﬁgrﬂfdlh@cﬁwck
means 24 faor %l ndi ngkand then, the sem conductor wafer I's placed on the

chuck neans 24XR9FhyFkReans 24‘@*‘6&#%@11“‘&Hblébrﬁdﬁalrb@eﬁb%ﬁemﬁcpsdEGh‘néct ed
to a vacuum 3@, FQMICEg (ﬁg{a%@\i\%} an %@%e%r ahgrwg 191%99@%&%% ar ea

12 of the protective substrate " nenbeér Bick
neans 24 for g30ridi ajsoratraiesd ba bios cebtefeax sepiamehguessed fadms2 thet he

chuck neans 2 di ng v the protective substrate 10. Then, the
exposed back Asllfﬁc(f]]éc%‘ %tihé" cRPRIFONEREFOTaYafeD 3 £ aFind whenback

grindi ng meansspBfacd e eﬁe%ﬂ&m&o@w&ewst *ﬁ%t egrm{d %% 'éan

grinding tool, and grinding pieces containing dianon artic
provi ded 8A tt‘?éemﬂ)‘éﬁrfstﬁqwldf Qarrigd waitnyitdola. sﬁlthblehgrknﬂeansfm for

i 5. and'the SRRty e en WSS pYf st ORPERBERPY, Vaed €57
pressed agai nstrade ndws koS WHGBA .of the sem conductor wafer 2 to gri nd the
back surface of thehfseeng %%?adggé]grst\ll?ff;ée 20f Iﬂgssgtﬁ'lggﬁé“?cféfﬁvacf%@ 2 is
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, for exanple, a
grinder marketed by DI SCO CORPORATI ON under the trade nane of DFG341.
After the back surface of the sem conductor wafer 2 is ground as desired
in the above grinding step, the transfer ep 15 is carried out. In this
transfer step, the chuck nmeans 24 for grinding is shut off fromthe vacuum
source to cancel the suction function of the chuck nmeans 24 for grinding,

thereby renovingt ehbwhhespeptas binvel 6¢bsid aed ikt ated hBgteLniLoaduet O
wafer 2 nmounted on this protective substrate 10 fromthe chuck 20 neans 24

for grinding. SR FHHNAL 51N 3deni COnBLRY BRI vihe rdescrigt oo mithe chuck

nmeans 24 for L, £)0L n f ) dugt
wafer 2 can be CaieT 6o, T BE- YOS BLSEs (He bOLEETRYE L ARMENRY 46! Mo
Therefore, everhevsemitbaduthorkwefer 0forl hhessuppontmeians 32f ehe?hést pigat | y

reduced, tge 25 sem’.conductgr waf;al{ 2 ﬁn be renpved off and carried
wi thout d3madiSRPS &5 PREERECH Fodisal &PecREBEFAeRember $ofl FA 29¢°C. 4,

h d \ ' t d
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on a support neans 32. The support neans has centra
(not shown) arghaewn artitulsacke adien@ i30 tB4osghr thedcegtral saceat I 2l ofrertieer .

The di aneter of_t.he . .central ., nmepgber. fixed in the annul ar casi 34
corresponds t FrIHaTTOF F‘Hgs(t,gﬁgbafo APEah9 cbefnqirl‘?g‘ Eﬁﬂsﬁft?aﬁéggu%‘éﬂ’%‘fte_ 10.
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34 are flush wth each other. A heating means 11 (not shown) such as an
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heati ng 5 neansntic dpsreatosthttacthedttht hbecerpoabdnbabrr satf8fe t of 2009 C.
Then, the Centsre"%rllic%% u(:'ézrtoirS w% er:]:e tgg gs('.) {_Eg]eafv fxu%nﬂes%lirecgtw(.ggh film 36
to the back surface of the semiconductor 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 protective
-substrate 10 and the central nenber of the support neans 32 so as to
adsorb the sem conductor wafer 2 onto the 10 support nmeans 32 via the
protective substrate 10 . Then, one side of a die attach film36 that is
known per se is brought into close contad2 with the exposed back surface
of the sem conductor wafer 2 so as to affix the die attach film36 to the

o Subore, el DRARBRAI Y 2900 he PSLELE 08 BLDEFLLLL' 10 Yrd™
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tape 42 is af fineefréteeneveisd®stiraResty 13a@dated &t tha)hfh FRLO LRI
frame 40 in such a way that it strides over the nounting opening 44. one

si de (under s desiradrigkhes) typesifethe mminigngameans sushaathashokdinhe
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i xed to Lhe Haskheldfiagemedns B8 sempeoOadvd thewhaitihg Fhifie 401@ndnenét i ng
frame 40 is connected to the back surface of the sem conductor wafer 2 via

the nounting RPN 3PS HL 12 sem conductor wafer 2 and the protective
substrate 10 are ”Wﬁﬁoeéciﬁe@%b@t'iﬁt@ef‘g%s:"@heﬁ' G \HE of taig 1n

which the nounting franme 40, nounting tape sem conduct or wa
front surface of the semiconductor wafer 2. Thereby, as shown

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 conbined, 5 are renoved
of f fromthe support neans 3 2 and inverted, that 1is, the nounting tape
42 is located at the | owest position and the protective substrate 10 is

| ocated at the highest position. As deS|ﬁ§ ot her types of the nounting

means such as a holding neans conposed of “a disk-lIike sheet may be used in
pl ace of 10 the hol ding neans 38 conposed of the nounting frane 40 and the

nounting tape ¢ raiiolEondeghity ospbateat £t Gdrediltey) taeReny ﬁ&ki%é ram t he
front surface of the sem conductor wafer 2. Thereby, as shown in Fi 7,
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‘and the protecthere thbdtesiire fidmRe jiei,nEart egampre, byutikle rxestm film 22,
a solvent is supplied to the resin f ilm22 through 20 pores 16 forned in
the centraP areltravigletdighty e vemoyap 9t the H¥)°'T-%° heg gabeREatesth
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be easily renoved f fromth ront surtace of t’he sem conductor wa 2
wi t hout danagriih tthe semiconductor waifer 2. ibncuiableawithvikrathin 2%

resin film22 js forned of ter-soluble re olution_18

used in place Jo Ihfer HE19% ts‘:‘n & B HLG REt gh ﬁﬁ?ﬂ ?H’éfﬁﬁ‘?e%%[\/até"%el ng
formed in the sapdlavien Wadfet 1 NeheP5FhESivey a8 sSeRSbEEE Lol Erat bl &t
reduces bonding force between the front surface of the sem conductor wafer

2 and thel80 pkiakdetphe @@m@r 80&hEG 1%@ﬁa§ﬁécmmaésomﬁa§eénd
h i h
the prot eC“Vez%f&&?éﬁair?t G‘fo%%%e%% %ﬁgogﬁ ‘fiof}i‘ Lﬂf-‘fa E'Mf% he

doubl e- coat ed ‘t'ape esive ose con
sem conduct or stﬁfﬂoﬂﬁuctoﬁ(Naﬁﬁwampbad the ptbteatmbetsabsabéeeanmEBBve
the adhesive IIS‘e eli( cft%ereby? the grinding accuracy of the back surface of
the semiconductor wafer 2 is improved due to the increased
15 elastic modulus of the adhesive (as for this, refer to JP-
A 10-50642). Whenthe front surfaceof 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-like porous central
30 member 48 and an annular casing 50 surrounding this central
member 48. The couter 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 possible to
pronote the renoval of the protective substrate 10 off fromthe front
surface of the senmiconductor wafer 2. Wen the resin film22 is, for
exanple, curable with 5 ultraviolet |ight, the renpoval of the protective
substrate 10 can be pronoted. Wen the adtfesi ve brought into cl ose contact
with the sem conductor wafer 2 is curable with ultraviolet |light, prior to

the grinding oftenlieohasstsrni@fer of, the senTt6AABEESLIwIBEL2 hount@ed on
adhesive is exposed to ultraviolet 10 light to be cured, so that its
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carried out afsenitbedebeve wALaSTErto 2RtSteP a1PRFCRhR BE-LRES Sleppyd th
reference to Fig. 7 and Fig. 8, in the cutting step, the holding means 38
nounti ng tife SBktERAMRATNG Shai®constitabedtey 2odiakehike anttringlblade,

oo ek meansaid S RACE flgh oA ondlelor J8l Skl ROER",

and an annul ar tbesiemicsthdurtcouwdifeg 2 .hi Theerhuek mem@iEes #6r cUa ol e
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6 (Fig. 1 and Fig. 7). The semiconductor 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



The .top face of the central nenber 48 and the top face of the annul ar
casing 50 are flush with each other. To cut the 14 sem conductor wafer 2,
the sem conductor waf er 2 nmounted on the holding neans 3 8 is positioned
onto the chuck neans 4 6 for cutting viaqthe nounting tape 42, and

vacuum adsorbed to the central nmenber 48 Through the nmounting tape 42 by
sucking the 5 air through the central nenber 48. The nounting frame 40 is
fixed to the dmmul &he &piimg t5@ndy saopkathemeafis (not shown) provided in
the annul ar casing 50. A cutting neans 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 means 52 is constituted by a disk-like cutting bl ade,

and is rotated at a high speed to act its peripheral edge on the

sem conductor wafer 2. The chuck neans 46 for cutting is then noved
relative to the cutting neans 52 along the streets 6 (Fig. 1 and Fig. 7).
The sem conductor wafer 2 is thus 15 divided into the individual

rectangul ar areas 8 (Fig. 1 and Fig. 7). Wereas the die attach film36 is
cut, the nmounting tape 42 is kept uncut, whereby the individually
separated rectangular. areas 8 are kept nounted on the nounting franme 40
by the nounting 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 neans. 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
means 46 for cutting by holding the nounting frame 40 and taken out from
the nmounting frame 40 to obtain sem conductor chips.



30 Wile a preferred enbodi nrent of the present invention has been

described with reference to the acconpanying draw ngs, it should be

understood that the present invention is not linmted to this enbodi nent

and that various changes and m)dificatiog§ may be made in the invention
0

wi t hout departing 15 fromthe spirit and pe thereof. 16 What is clained
Is: 1. A nethod of processing a sem conductor wafer having a |arge nunber
of rectangul arwigiteass sEctineieddyy streets arranged in a lattice formon
the front surface, circuits being 5 formed in the respective areas,
conprising: the nourt MEFhodepfopTREEREILAG 2 HERiGANdINten wiafgaf baving a
protective su A rfac e
sem conduct or b%a!;iér %@oﬁ%e%%%léﬁéﬂg? 8 éggéq%f’é‘gpi f\?g gﬁgé#%t e
havi ng a | ar gearwaroped dh pdaesice fairm dR theagiont sugtaceal cixcanits be€ing

grinding step of holdjng the protective substrate npunting the
sem conductor ﬁ%‘f”é‘?clld?%llﬁ'u RRSAAYS e8I nGPRETLEABIGr i ndi ng t he exposed

back surface of the R ERPIUHCEL o 4% N '
transfer step of renoving the prot g??%%em%%%l?%geﬂ&?feﬂlg'c??@%%ttﬁé%%ﬁg
means for gri mh rey, prdterctdive sulg titadebdok sushr iamannért hhat ethe oficomet or

f nmount ed on _the pr ctive. substrate renoved off fromthe chyck ans
For grinding GHELate it hhe RERLCoRRRCtoE Maftore PERBOPAGLS ey FatEcTve

20 substrate of fprdtaatine bubicrakel 46€iAL & Mea SN MBS 0¥ povekein and
the cutti n% step of hol ding the hol ding neans nounting the Sem conduct or

waf er on AYchukgasteads feantaial iaxgagnd applying a cutting means to the

exposed front surfacg iy liling 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;

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 the streets.

2, The nethod of processing a sem conductor wafer according to claiml,
wherein the holding neans is constituted by a 30 nmounting frame having a
nount i ng opening at the center and a rmunH ng tape affixed to the nounting
frame in such a manner that it strides over the nounting opening, and, in
the transfer step, the back surface of the sem conductor wafer nounted on
the protectivegsihdiingt £srafbired ofd fireomdura itiydlapedms ther mbdéngihgdi ng
is affixed to the pounti nﬁ}éta e in the nounting opening of the nounting

frane in order °PEPABENPLt hRS LW e IHE lY STAST (9 TIOYPE Hheneans. 5 3.
The nethod of BeREEsHNASLSr SEAEEP WHICIHY ﬁwﬂnf%%@.ng to claimli,

wherein in the nounting step, a resin solution’s coated onto the front
surface of the sem conductor wafer, a solvent is evaporated before or
after the fgong sem conductor wafer_ is caused to be qpposed

f f .t
to one side of t‘f}gr1@ﬁgp%ttggg1e%5’§ﬁﬁg??ﬁ?%ai e RAAY T A VAT 8T AESPRIRPEM

having adhesi 8, cBain tihewherFesa N &he! mbaheing SsTEYNaede8n 1 uti R €6t i Ve
substrate via the resin film 4. The nethod of “processing a sem conduct or

waf er accor di n§oa¥8dtentee the Framteserfacrecfcthe senitomindtomppaifiesd o
the Tront surfage.ghe 1o oeRlL ORI MPDE 0L SURRI AR, LGPLDCSOl 4L "

droplets onto t ront surrace o € sem conductor Wwarer
t he seni conducsemisahductbdr avaferoli stdanseaf td0bé @ppos@AOto rque s28eof The

met hod of ocessing, a sem conductor wafer according to claim3, wherein
it g

the resin 1| nPﬁa SGtIVE cRHRSEI e 111 cPrﬁﬁ? to o 3 repi@ HdRohaging
processing a sgahesNEHCt Shd W& s @ty or wafer is mounted on the

protective substrate via the 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 £ilm has a thickness of 1 to 100
WM .

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 of the
protective substrate fromthe front surface of the sem conductor wafer, a
solvent is supplied to the resin film through the pores of the protective
substrate to dissolve the 30 resin film ;% The nmethod of processing a
sem conductor wafer according to claim®6, wherein the resin solution is
wat er-soluble, and the solvent is water. 18 8. The nethod of processing a
sem conductor wafer according to claiml1, wherein in the nounting step,

the front surface th em conduct or. wafer i.,s adhered to the one_side of
the 5 prot ectiff/l'e su?&er‘ag%ﬁ%g"iﬁ’%%ﬁ%sﬁw A SFHISORYCERT WAFET /CCAFRIRG hod

of processing #o sAEi@OIJuwheiewal ¢h 866 Giching S tEF Phé FYBRE esir#4kd he
mounting step, the front surface of the senmi conductor wafer and the one
si de of the prk &dve semicondupser Wafex dscadhgredbbndele tangeside of athet er.

10. The metho ' h.condu er. r di to.claim9,
wher ei n pr?orchlgtc%]tﬁgﬁsgﬁ%% | r?g-'%?% Egoﬁhﬂéﬁ%écgoggigfgégg%%g %’uctor
wafer to the one side of the protective 15 substrate through water, a

protective resjn ta I S ff%xgd to the front surface of the sem conductor
Wafer. 11, The et haRehethot BIRTRFSS T & SRmCORHIREPE A aToREr kAL RS

claim9, whereaig dinithe,t GAegken iﬁeﬁhetrﬁk?urﬂfﬂ‘lge%tﬂeﬁ %%eSEbéhﬁféﬁfeef-ce

heated to evaporate water existing between the “fro surface o
seni conduct or SHat8e semicerdpriresafinr agdbche ane side dheheephoteative

processi ngpa S{IPHYY C%t fer _ac rgi g 2§ b claim 1l wherein in the
transfer step, pri orq:tléo (}%e\e%f!%a)?i%n%%g ephgog E 8§uyf‘3c‘éa%?rthe
sem conductor wafer to the nounting neans, a die attach filmis affixed to
t he back surfalce of the se 'c%nduct or wafer. .
0. The method of processing a semiconductor 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 nmethod of processing a sem conductor wafer according to claim
1, wherein the protective substrate has a franme area surrounding the
central area, pores are not formed in the frane area, and the

sem conductor wafer is nounted within the gentral area of the protective
substrate. 19 14. The nmethod of processing a sem conductor wafer according
to claim13, 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

0.1to 1.0 nm ,15. The nethod o rocessing a sem conductor wafer according
Lo ol aim 13 whdtei n ’P%@%?*Bg&{ PLRCSERLIY 4 PR AN REP ToPa ST SRERrdiBFal

having a thickegsslffm 93} Wierkeih €He a¥ba 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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