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mxeBey"v6T"NQ#TKS—Nn45 - DI CI NG TAPE APPLYI NG APPARATUS AND

BACK- GR NDING/DICING TAPE APPLYING SYSTEM 5 BACKGROUND OF THE | NVENTI ON The
pr esent |nventmm MwmmmMﬁmmto a dicing tape applying apparatus that_gpRLies
a dicing tape of a wafer before dicing and a

back- gri ndi ng/ di ci*agoerape appl yi ng systemthat conprises a back-grinder
that thins 10 a wafer by grinding the back of the wafer and a dicing tape
appl yi ng appar isING atAPD AP ESY BNGi SPPARABDS ARDt BRCRaGgRImbINGEDLOINGEd
waf er. I n manufacturing Se"iCOnd#&@@;ﬁﬁgﬁéﬁighgggﬁgigips (dice) are forned
on the surface of a wafer, 15 sermni ' conpl eted through a
dicing process in which dice are separated and an assenbling process in

which they are fixed to a |lead frame or the |i ke and bonding is perforned.
In the dicing process, grooves are forned between dice on the surface of a

waf er 205by a dicir@ﬁ@%ﬁﬁ@%ﬁ%soﬁnﬂﬁﬁhéNHEEEIQNe separated. A dicing tape is

applied to the backp s@@{eIn&@hPI@MePélégésdtseafHQH&ﬁ@aE%EE'ng during
separation. FIGIA and are diagrans that show a staté of a wafer

bef ore di ci ng, EE%V*@Q&?RP?%a%Pﬁobh%FeﬁPB%HQQSaFﬁﬁFiBgl§aBecFes§h§eEPF5nal

view. As shOW/éﬂh@nm&f@ﬁJbdfoﬁew@ieiné afidas rpagrdgrnaiagyaitanghehpei n a
pl at eshaped frane and a

t 3 ' to.,t back th
wafer 1 and tr&P?}%%%925Y§F%Wc?ﬂ%t S e?ﬁfﬁgsagfgéggaﬂglﬁagﬁvg a%e?&é ©
di ce. The groowewaﬁefobye@rsmdﬁﬂgashéobaehcbfthEedWafeg haﬁeaBdlbuhgeven
wh th f d d d n
tape 3 1s appl NP raPRHEt o paRar i PEs CHige caBllef TR HEFHREG YRR E0S B
formed so thatbackharf oliettlinegdrwagereft uncut, then the wafer is
separ at ed conpl eteli/n'rﬁ‘aﬁ@?a@éu@§§$”§érhﬂ@oﬂcﬁ%?§ﬁ f'wa@ ﬁﬁ??”ﬁhigl ci ng

process, bondln is performed in a state in art o
tape 3 bet ween(¥Hee hWale? EPEMedeOR e $eréspandéda(yater, - expansi on

state) amd eacfefliCohdudtEKesh Ups 0fife bYoRPEe888 through a dlClng
process in which dice are separated and an assembling

process in which they are fixed to a lead frame or the
like and bonding is performed. In the dicing process,
grooves are formed between dice on the surface of a wafer
20 by a dicing apparatus and the dice are separated. A
dicing tape is applied to the back of the wafer to
prevent the dice from scattering during separation.
FIG.1A and FIG.1B are diagrams that show a state of
a wafer before dicing, and FIG.lA is a top view and
25 FIG.1B is a cross sectional view. As show schematically,
a wafer 1 is arranged in a circular hole in a plate-
shaped frame 2, and a dicing tape 3 is applied to the
backs of the wafer 1 and the frame 2. A dicing apparatus
forms many grooves between dice. The groove is formed so
30 as to reach the dicing tape 3, but even when the wafer is
cut into dice, the dice do not scatter because the dicing
tape 3 is applied to their backs. In some cases, first
the grooves are formed so that a part of the wafer is
left uncut, then the wafer is separated completely in the
35 assembling process. In the assembling process, bonding is
performed in a state in which the part of the dicing tape
3 between the wafer and the frame is expanded (an
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fixed to a lead frane, a filmfor circuitry or the like. At this tineg,
cooling or the like is perforned so that the dice can be easily separated
fromthe dicing tape 3. 5 To apply the dicing tape 3 to the backs of the
wafer 1 and the frame 2, a dicing tape appbyiLng apparatus is used. In the
di cing tape applying apparatus, in a state in which the surface of the
wafer 1 and the surface of the frame 2 are retained on the stage, a dicing
tape, the 10 Wéﬁp@n@iomhbeaté$ Mhdeéabhaaiéhesfpaanedi&pababiaq baet Bad
backs of the wafer . 1 and # d ane 2, g blﬁge a cutter ? e to conme
into contact wrtRefhECdfct gt 5pam6n RhétPahRT aRdTHALE Y 0OF ot ife %BeCUt it
into a circle,Aanthast eiméhecdoting bathéslpkeled péf foamedr sol ahatb
dicing tape is f e t f t pe is
appl i od a5 desthFriiebeeel by shBR1 e PeBarabLh' BOoR LBE Lifidrcile 30
shape i n5advance anﬂorépaiheuhéndacéagrtépefBIﬁplEhappapéé offietbe UadEClng
tape that has 20;pgepngurbfib02a g'é?élﬁeaggpbnaBSY?EBS hapagg%bge@sto as a
pre-cut dicing tape and a conventional dicin has not been cut

but that has t%se@-cip FB?e@lFéngeFéP?eaPPéYé§gaaHBﬂr§GPSd|éPn@ g5p&e when

a p;g cut dhCIDﬂ &ﬁﬁ@h'ﬁhé?@grfaéecattehelﬁaféguurgﬂd IS sbrﬁacaeaessary
to provi de nmechani s or su g e-cut dicin

det ector that g@?egfgm?hg]éﬁﬁerﬁggF%?a OBng epPEREE: chaﬁ nggkgﬁd thhen,
the tapaoi s appided efteniehi gesnebteof thhe phei framewi tib appmeeﬁ to the
wafer and the fra retajned_at fix pesitign d i b above,
after each dleb%ﬁﬂghggmg%%rw?ﬁgf hagggigﬁghgﬁaﬁﬁe i@ﬁﬁgg%§88e§? fs fixed
to a package scehtes as|lmadeftaneome antel gaofibacti weaht thei dichegnerpe
assenbl i ng proges t e 0. ad.o di e ctr t he
package are coﬁﬁeg?%dPEaﬁg %%ﬁdﬁ%dgm??eiggggﬁ FE QPQ 1 %ﬁggeglgg Fgéd to
t he package afé®rd aﬁtaéhébEvélFénapbﬁpédlﬁopﬁeéeéaéﬁfmrat@lrﬁélpéckage As
an adhesisve hagififhdihye ik $pEgads to the periphery of the - 3 bonded
surface of the package and the sides of the die and then saqlidifies.
Because of the fIU|H???ntﬁheré“?geédpPébFEHF%HStafﬁ§raHH§sﬁ9§lﬁﬁyt§BPead as

far as an undeﬁsrapbgléaras Gescexpanl gabobvk, tBedadhﬁ§l¥§p§ptﬁaﬁshb§ 5 the
surface of the die, e. el ectrt ﬁ ﬁctlon bet,ween t he elegtrodg Ead and
156 d:

the connectingP@fPeC g chPE8 #h FRGPRi rB FEVARAGEr 8By TSFPERE
Therefore, a dcerbbedi ijlmaps tppliédxeBetrbe padkadegt baphethatkhat the die

|5 200l i Thigehapee ! 2nel heds ot baadhesa Laghntl oy theedieabondali | m

and so on. Conventiona a e l1s ap lied to eac I e one
one, but in thaspéas@uthél@#ﬂgctéﬁeyapé Pn§9ﬂV?6Féﬁﬁaénélcﬂﬁ§réﬁBﬁethattape

conposed of a Hhgi gLt BEEnaBdtabdtethandhhg tapBebendedatereashretbekels 15
applied to the, back of er and_t he igﬁbondlngﬁtape

t
are cut togethE? a?h%nnopncﬁgsgﬁSFPﬁgFaPﬁemgﬁgni§ BE@TEHQO S PEnT
di cing tape inia statie ha vhtthrthe dequboadinbutape is attasbedyt dot he

back, and it i | 0 g t _uses ial,
t he adhggive f ?ég§§g &hwéﬁﬁﬁgﬁg g?e%PSngghghgt g? ?Eg %g égﬁgﬁgghe die
bondi ng tape usésh sodehactpr thapodstbbéstbhpeeﬁgefPOShélQheOfrénPrhe

dicing tape ing ﬁtSH§E§n ”t&BbCQthetHbﬁ bQH@'EQpEaEE hppaikachedeto the
die, and both fhe tapes are irradiated Wt
allgnment of the position w1th respect to the wafer and
the frame retained at fixed positions.

30 As described above, after each die on the wafer that
has finished the dicing process is fixed to a package
such as a lead frame or a film for circuitry in the next
assembling process, the electrode pad of the die and the
electrode of the package are connected by a bonding wire

35 or the like. A die is fixed to the package after an
adhesive is applied to its back or to the package. As an

adhesive has fluidity, it spreads to the periphery of the
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25 ultraviolet rays, heated, cooled, and so on. The die bonding tape can be
attached to both the non-cut dicing tape and the pre-cut dicing tape. One
of the recent trends is for a sem conductor apparatus to be nounted on a
portabl e device or a card 30 nore frequentlyy, and for a sem conductor chip
(die) to be thinned accordingly. For this reason, the back of a wafer
before dicing is ground with a grinder. This is called back-grinding, and
an appar at us f ebndadksgrifadengfi % healplaetagebatls @henddride Bak-tdid rdieng i s

f di 3 te_in.which tecti t i3S, . |.i to th
Curtace for proPBcEraR. STHeN 4 Rar e PorSuBel o otnd | BTt I g 2
produced and tbepbaem.mhamyeuebdeEthegmgy spteadutasetfahi g @annot be
Ctching i's per POCRRd=SPakr pRRS" pF oL BRI d T Engt PR SRS

etching is perPorne . tdpé’i s pe '
back- gri ridi ng, thee swafaeceusdalthg Haeontdel edectiyas geosued 80 hehvweaen

thi ckness. ReC%ny lé’l.eic@ibﬂédp% ghehitRe dbheledRadly Wilkdifien RAl iy ng of
wa S med t

t he back of a er is perfo o renove distortions and a
pol i shi ng/ backPgREABEnY LappatapdyenEs Lyr &ff€c&®@d The apparatus has

advantage in that bagkrt@ogei,ndi A9 caRdnAAnios kiaRp@ o ate MR it ie0rdaciagecan
be done with the Sqme a@ ar%t i aad, Lherefgﬁg, t&&Hra uf act.urin 1
efficiency is hPgiPeTRECKAL -3 §ufid Cwafe APPAAES- iSci9PS dfe 9% 1851 i ed
to by the) aboveheedtieonedadhcifiadmt, apheapileyibopdl idpparaidiso icn .separ at ed
into dice in dicin I, fix t ck an nb| . raj.ly,

t he sem conduc SPV%élﬁﬁgigﬁélyi’nS %S.&g)ggidﬁgigdﬁg.ﬁa&e %I %ﬁ)}%’aleﬁfgop%c%z‘s?]’leyn
whi ch t he waf epnies byr onessbdtand ahpsscpsecede tEefdfticdienmar fiesr ned after all

the processes (?Lﬂshrf?if%Qe‘P@f ﬁhd?r%h%?'&lo?teed:a L RO NGRRY oféor ITRE
the preprocess™i'S performed in'one factory in She coumtry and the
post - process i $aper fodmaddiie Brodiag tapeobpndedarket ieach afmary isAs

descri begs abovgpyiReqdicel REet BREK B YHRS alterdd aeNthy Wl MG ARG AN
the pre-cut dicing tape, and the non-cut dicing tape is used

convent i onal | ydiBuPoRR&ngr £8RE @FEi Ay tt &RFCRASTpr V&M ed I EE&AMBLiNBhe
conventional neReCdliediigi peellape oFFPIEYoRT tARPAIRLINY tAPROL SEPRAIRES tign be
et U IR Y RERRERA O I AR R
appl yi ng appar atussi §ixeduttactbheegackages Thsudpriioy tthge ivsasses t he
pre-cut g4 cingy %B%iatlhert?lfeo'éﬂh.eistiv%a'f%(}tc U3 RS RONCh fHGING kaRG A
di ci ng tape applying apparatus 1s, 35 as descri‘bed above, one that can use
only one kind &hatapd. t seriad 4dscdilfedoniddve, teme neesSoutsaditdiatg t ape
it is possible to peel off the die from the dicing tape
in a state in which the die bonding tape is attached to
the die, and both the tapes are irradiated with
25 ultraviolet rays, heated, cooled, and so on. The die
bonding tape can be attached to both the non-cut dicing
tape and the pre-cut dicing tape.
One of the recent trends is for a semiconductor
apparatus to be mounted on a portable device or a card
30 more frequently, and for a semiconductor chip (die) to be
thinned accordingly. For this reason, the back of a wafer
before dicing is ground with a grinder. This is called
back-grinding, and an apparatus for back-grinding is
called a back-grinder. Back-grinding is performed in a
35 state in which a protective tape is applied to the
surface for protection. When a wafer is back-ground,
distortions are produced and they are removed by etching,



R !
- 5 and the pre-cut dicing tape are used m xedly in the actual

manuf acturing process and, therefore, it is necessary to provide two dicing
t ape appl yi ng apparatuses, that is, one for the non-cut dicing tape and 5
the other for the pre-cut dicing tape. Thig causes a problemthat not only
is the cost of equipnent raised but also a |arge space for installation is
required. In addition, after etching is perfornmed on the background wafer

after the protsﬁtidechaﬁg tanpeel bd pé%foemeaolafheStht& hackhiighpehieshed
and then the prot Lve t IS contg ﬂgd in_a wafer

pee
cassette, brouf ﬁ? év?a§$8?y FoPPBgéﬁgpr888§8F8§e'aﬁ N9 1§ ced and
assenbl ed. As pesformed aboee, thhepbatkegivandapaf és peellessofF .t Bgn about

150 umin thic S G f ot e u he L o] S
retains the magggﬁﬁﬂgg ?ﬁggprgﬁ%c %ggg 3%39?%§p§8F°§%s ?e@s Eﬁg%d%ggﬁﬁ t ape
is applied, thesoafierinayhbekeassly damaged and a problemoccurs that the

yield is | owered. 20 SuU OF THE .| NVENTI ON The _present i nvention has
been devel oped wit hRERENEH 8velﬁﬁﬁ?P9ngg ﬁFSBPEﬁBaSéPﬁg%FEKeﬁrﬁﬁpéng'

consi derati on, pamdshhﬁgfbfsthebbaek bs towaf€aki 2e pedifornegdt ape rapphyi ng
appar at us that 25 tage and. t he

d f b - d
oo cut di ci ngtERPL FAPTP ot AgSPheR5B BFCRGaF BREAN TaRRPeRRCAT Lpdce.
and the secondpobyecieds TbereapazetaSbaeB gdivaditagediini nhatapackppl yi ng

SySte”‘%ﬁP a gg?&ﬂgl gpg?épﬁbig %ﬁgpQBa Eﬁo g B?sgﬁgglhﬁﬁré a2l b@h58pgca”

reduce the da roun er an raise the

order to real|wétbhéh€|Sémeobpééra§§§canéedtaﬁﬁeéoré:dthen@apaéécappﬂygng
appar at us accog@kgglggc9 ggrﬁg gspect of the present invention conprises a
pre-cut dicing tape edge p05|t|on detector that detects the edge 35
position of the preTBOtPAFErAgOVRPevahBTa &8LEEr 2t HAF1BGt $2PRe 18ppl i ed

non-cut di ci NngappPeelinte B d@ﬁbrﬁBOQEaﬁ@niQohEQtd&@@n@'Qb?@ b@@QyQHE|yln9

apparat yg oan e Used.s, i§ sb9h-22bd 1henaR:eusThebaq st 3Re and,

pr e- cut cing ' !
fixed to a package and assembled. Generally, the
semiconductor manufacturing process is divided into a
pre-process in which the wafer is processed and a post-
process that is performed after all the processes on the

20 wafer are completed. In some cases, for example, the pre-
process is performed in one factory in one country and
the post-process is performed in another factory in
another country.

As described above, the dicing tape includes the

25 non-cut dicing tape and the pre-cut dicing tape, and the
non-cut dicing tape is used conventionally, but the pre-
cut dicing tape has prevailed recently. The conventional
non-cut dicing tape applying apparatus is not supposed to
be used for applying the pre-cut dicing tape and,

30 therefore, the apparatus cannot use the pre-cut dicing
tape. Moreover, the pre-cut dicing tape applying
apparatus is manufactured on the assumption that it uses
the pre-cut dicing tape, therefore, it cannot use the
non-cut dicing tape. A dicing tape applying apparatus is,

35 as described above, one that can use only one kind of
tape.

However, as described above, the non-cut dicing tape




tape. In other words, the dicing tape applying apparatus according to the
first aspect of the present invention is 5 one that applies the dicing tape
to a wafer to undergo dicing and is characterized by conprising a stage
that retains the wafer, a dicing tape suppky_nechani smthat can set both
the non-cut dicing tape and the pre-cut dicCing tape and that supplies the
set non-cut dicing tape 10 or the set pre-cut dicing tape, a pre-cut dicing

tape edge DOS'éh@ntﬁétﬁféoéuﬁhélc§§§e€5§etBEeeGQSdpﬁikaQQ QB ke pre-cut
di cing tape when the pre-cut dicing tape is supplied fromthe dicing tape

suppl y nechanl%%?“%;t%%%UQ%%FVFhﬁgnBEﬁﬁﬂF%n?Pﬁatt865?ﬁ8§ev étnds- cut dicing

tape 15 or then@&@sgyfydtélpgot@@e §H6phk@ﬂn§rﬁabbh8 gigling tape supply
mechani smto the back of the wa cut er that cut.s the non-cut

di ci ng tape |n?%P%?ﬂE%??§d Eﬂabelﬁheﬂn?hgoﬁoﬁ EuPCBrERFgdLSH8Yi $2REpRPEY.
The di ci Bg t apehapptyengfappahat pseaccordiognyottpe.2@hiisr shugdepeat of the

present | nventLof, 68 DRoUSES: T 9L1potl Lhe BOBoUk diginnehans-audy! bt

pre-cut dicing® ecause TF icing tape into
a desired shapelswen large apptéefiouningtalsasiion abl seguidedect the edge

position for positipn ah4gRIEAL Q?geg5e€99hmﬁaEE°Ee9EoEH%dt%BetH¥ bagx-

pre-cut dicing tape edge position detector wlen t re-cut dicing tape is
appli ed. The ndhoend WREeRgafhpE hAE Pﬁ@tEFElHGttépélhﬁ Pgpéedaribe PKose

made by 1fgondi ngs t &g ﬂt@lsgckapg 8Uisheddhfd3@nbandhegptrarectaveachpet her.
In order to realize ihg gg ect nenti ned abovg in a
back- gri ndi ng/ tf cPRg-EQpe ppF§| 5 §9§Féﬁ?§ cdPdBnYt 6 ac88E6hE aspect of
the present inNﬁ@t@@ﬂ tdi st oattonys ave pesevpdobysaipgl,i ahdngibaekdgeeadi ng
35 appar at us, ?ﬁ mafer%is sent to a dicing tape applying apparatus in a

e

state in whi ch®tAe®prot ve tape applied to the surface during
back-grinding is | ehs dests;baddabovehetbeobeckkgeanpewhﬁepeebedeeéf after

the dicing tape is e n_ot he |nd|n / ng tape
applylné%syste 3%c%$§?% 9?8 F%el§e£gh8 5§§§Cta8 E eﬁ?eég g h gﬁtion
is characterlzggelplk@a@nlg §QH@éI§E§tar@@hhﬁB|EﬁébﬁﬁkeQVWHdhnghépparatUS
that thins the wafer, ,on the surface. of nductor circuits are

c
formed and to ?ﬁ%tgﬁ?t%ﬁetﬁPemhFcﬂthEdp$%Fe8F|SEEt pENE LBBPi &8, by
grinding and pappshedg the vackr magd BedeachlylQahapedappbyangrappamat us

that applies the di bac e thinned wafer, and in that
the dicing tap c%%ﬁ%y?ﬁ g grétéggpe |§°8%¥g?he protective tape after
appl yi n@0t he di ci ngSUMBARY | @Ft RBEbAVKEYTILAYWI ng/ di ci ng tape appl yi ng systent

15 according to theTﬁ%ngQséﬁPeEhv8ﬁtEBE HQESBBEn'HEGB&bBBd %E%htgmﬁn

wafer is sent to the t ape ag I ng apparatus in ch the
protective tap@ngeaﬁﬁpFéﬂneﬂnHr?H eﬁ?oP@éFSvéaFSBelP§°p€@P§éd8FPtaPﬂer t he

di ci ng tape ISaﬁ@pth@dflfbatobgectheswabefea$labwayaltmng 2epst appliyinghi ch
a tape is applgedara@8£e£gag cannggeuggd ngkgg¥htghgcggk cut dicing
25 tape and the pre-cut dicing tape for reducing the cost of
equipment and saving space, and the second object is to
realize a back-grinding/dicing tape applying system and a
dicing tape applying apparatus to be used therein, which
can reduce the damage rate of the back-ground wafer and
30 raise the yield.
In order to realize the first object described
above, a dicing tape applying apparatus according to a
first aspect of the present invention comprises a pre-cut
dicing tape edge position detector that detects the edge
35 position of the pre-cut dicing tape and a cutter that
cuts the applied non-cut dicing tape into a desired shape
so that the dicing tape applying apparatus can be used



It is necessary for the dicing tape applying apparatus used in a system
according to the second aspect to peel off the protective tape after the
dicing tape is 25 applied. In addition, it is desirable that the apparatus
can be used for both the non-cut dicing tage_and the precut dicing tape,
simlar to the first aspect. A back-grinding/dicing tape applying system
according to a third aspect of the present invention is 30 characterized by

conprising a bagk-potAdenet hah-thknaithagwatpe, and the puel-ave @ficwhigch
sem conductor circuits axe formed, by polishing its back, a dicing tape
appl yi ng apparﬁ BS'that is arranged adj acent to the back-grinder and that
applies the d|C|ng Eapethertherbacktbé tiheidh thpnna@quﬁe@,a@@dratus

conveying mechagl spuLal cgo0Keys i Lhe Lhianedapaler Lrambie fogkchndsr to

back- gri rider andethbadlappgleap@hapghynng app&rapug aaéearﬁang@dessparately
in different fag h geﬁadtggrSBQEﬁcth %EﬁqﬁgnEBﬁggggﬁﬁgs at Ral hsthlnned
te

waf er has to be ntrary to t m ac to the
third aspect ofetﬁénérééénwaﬁﬁVenﬁldhc1ﬂﬁetB&@ksgppﬁaemeéﬁénﬂﬁ@ dihétng t ape

appl yi ng apparéBHSséEebéEhaEE@dnéﬂLéﬁ%thE1ﬁ6dtabgehﬂﬁo&@e e -cerveying
pat h bet ween tgenlcan be shorte ed andﬁi ng i ed, the freguenc of waf er
handling can b lié“ﬂeﬁé?@dangna e SURRLGES 418 S&% RPO5CBE AdGdO8dteBRI EF

DESCRI PTIION OFo¥HEnBR&BENGSDeThatf edtings tape ,advpreages dfictihg itapention
will be nore clearl erst from omnng escrlptlon .taken i.n
Coni unct | on i PROENEOREE SRR R “aFaki BGs St B ek BEn SaaR PR L ARR PE 15
are diagrans thhe ghewcatsﬁaténgntapechhandmhengreapet|dlapph|¢@p901a waf er

and a frane. Fgggélaa 42 EA0LAE KRk ag OBl gEEEQthQH%%Eh%ﬁ f, tigopart

i ncludi ng a back®grinder and a dicin Sppar 4t Us
enbodi ment s of aphp Ypﬂss@ﬁphﬁﬁvéﬁtﬁbﬁt FPBJ3eSst edﬁ@@r@#ﬁtﬁapl§ﬂomépﬁhe

configurafion gt the direlpgtt a@elaapltx%geg sﬁBB@L&@BU§rbH\ khe armqwgwaba
FIG4 is a diagramthat shows a pré-cut dicing tape used in th

embodi nent s. FFEPBAYtBeFFGFSEWaFQ dhggPaRk PﬁthPIW&§FFaténﬁoﬁ FHtéﬁﬁly a
non-cut dicingthapeculist RBednehngutapecappl yape appar at desired shape

when the non-cut dicing tape is applied.
The dicing tape applying apparatus according to the
20 first aspect of the present invention can be used for
both the non-cut dicing tape and the pre-cut dicing tape
because it is able to cut the non-cut dicing tape into a
desired shape when it is applied and it is also able to
detect the edge position for position alignment and
25 application of the tape by the pre-cut dicing tape edge
position detector when the pre-cut dicing tape is
applied.

The non-cut dicing tape and the pre-cut dicing tape

can be those made by bonding the dicing tape and the die
30 bonding tape to each other,

In order to realize the second object mentioned
above, in a back-grinding/dicing tape applying system
according to a second aspect of the present invention,
distortions are removed by a polishing/back-grinding

35 apparatus, the wafer is sent to a dicing tape applying
apparatus in a state in which the protective tape applied
to the surface during back-grinding is left as is, and



FIG6A to FIG 6H are diagrans that illustrate the 30 changes of tapes to be
applied in the back-grinding process and the dicing tape applying process.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS FIG 2 is a diagramthat shows the
configuration of a polishing/back-grinding-apparatus and a dicing tape 35
appl ying apparatus in the enbodi ments of the present invention in the

sem conduct or manufacturing process. As shown in FIG 2, the wafer that has
passed the t&e_p&m@%ttl%t tlapeS URPlerd ddn oeffsta@tt%zofutéeldhg:wt@ag@d in
waf er cassettes 16 a 7. A protective tape is applied to the surface of
the wafer. A rdB5ofPPR &P * a polishing/ back-grinding apparatus (PG 10 takes
out the 5 wafer cont[au et elrn wioltel syaftére Q:aﬁﬂqeigtxe.&xcﬁlﬁmgamichhganﬁ;f@nveys it

onto the rotar e rotates t he wafer noves to irst

o nder 11 hna e a YT, 25 s hh, pRECE iR el SebRin AT 1 e

Then, thed waf epresented nvengs ano is phlairsiedrertizeand n < had usthex:bmgrﬂs!:és anmove
di stortions. , c e a f ce fet e

waf er are cl eaﬁgglsgrlﬂgl C %tgneltgl %%drl%g’ %?%%Jafq’%sb?%ﬁ&o%\%eﬁ% ttarl V?afelh

base 15. A roben &he 2uréeceepsd widchhisemddonafuert aan qﬂr@mmtanag fnmmdlS
onto a base 22an-5h%ov‘@{1<1‘3er g% fa@ker sfeqm'lraha e g?:%teﬂt e 12t %Ot arm 26

able to nove on a_track 25 caonveys the wafer t al 1 gner : e aligner
23 detects an 8PPAALIH| BY GFinciew @Pdt W@Wﬁ’éﬁ‘gaﬁésad—]a@é'{trs atrhib avgtigring a

fixed popdtiontapd @ipbaelingnappaeatulhe HadbelhAB G HeoRM®ihd hapfey from
the aligner 23 % $ O.irra |atg§n a paratus 24. The UV |rra iation
appar at us 24 i FP8dPAC h&hSr wad&dy ditch il ¢ %%kPQ()

| essen the adheap\ee afopilge naf atplper[altutse(ptele\l@s To&‘;fe.th'éheproﬂehﬁ:ﬂvmbaiap’ﬂ m 26
conveys the waf L84 10 4 % q&gi gt%%pb¥iqg apparat us 30. 25 The
8 pp GHafd 1 i iati

pol i shi ng/ back- grlnd ratus € 'W irradi ati on apparatus 24
descri bed above areImhéh§abecasg@omﬂénEVdd@Hn@n@@péTm@pixhngusxntﬂm

procedures in %@b%&dﬁ%ﬁ Qgﬁ%h@oge%%%dd'%g&kkp%fth%h%fgé Q1§£ﬂé- Dyt t o

adj usted by the ali and rotective tape i's
i rradiation of thet tRINGeE: Waips, lénéetnﬁe tRaftéye idd cdawst a‘-larp@d é\RPhYH@anf er

cassette, dlffﬁFﬁaE%Q@th% Br 83@Rle @MDQA; BNt He ghrldRle cith& «ditGHR0 flape
appl yi ng appara 30 is §§n ged adjacent to the pO|IShIn / back- grEQQ|ng
r

apparatus 10 af@Pth&dwvan PaPFSﬁeéﬁﬁXPaFG§624S 8¢& lere o3 \adter
conveyed to thdaidieigngapapesapppliied,apparatiss 30ewalFeut ilshe 1agiseglnl \ue

tape behﬂg peeh%gt%fﬁna% 1ch'rr%%b%t&%nagglu%%ra%%%&%%o&%xsdamage1QS
unlikely to occur.

It is necessary for the dicing tape applying
apparatus used in a system according to the second aspect
to peel off the protective tape after the dicing tape is

25 applied. In addition, it is desirable that the apparatus
can be used for both the non-cut dicing tape and the pre-
cut dicing tape, similar to the first aspect.

A back-grinding/dicing tape applying system
according to a third aspect of the present invention is

30 characterized by comprising a back-grinder that thins the
wafer, on the surface of which semiconductor circuits are
formed, by polishing its back, a dicing tape applying
apparatus that is arranged adjacent to the back-grinder
and that applies the dicing tape to the back of the

35 thinned wafer, and a conveying mechanism that conveys the
thinned wafer from the back-grinder to the dicing tape
applying apparatus.



In the dicing tape applying apparatus 30, the wafer is placed in a circular
hole with its back facing upward because a franme 31 is already placed on a
stage located at the part denoted by reference nunber 32. As described 5
above, the position and direction of the fer have al ready been adjusted
by the aligner 23, it is accordingly arréﬁgea at a fixed position on the
stage and is also arranged at a fixed position with respect to the frane
31. The wafer and tESnB%@@?oﬁ%l&k @hEObEEE §t3d8e104 EBV%h%OdE%%n 0%ialle0n
denoted by reference nu ter a drcing tape appl yln% par tus
33 and, after 8BPlpABH P@PéﬁpFPédaﬁFtﬁrrﬁégaﬁcﬁﬁgaﬁéﬁélYtﬁ@yd& Eerendr sed

ina reVerS'nngEEB%@b%”‘%ﬂe@@@oEEe QEOEQthéﬁt§9pﬁagﬁeh@et%%%f%%% of the
wafer is peeled off in a rotectlve 15t peelin par at us ,35. . Then, the

waf er and the Fpéﬁﬁegr@aéﬁﬁvg?édt9r8ﬁ1QﬁHGHPSadcgégFﬁéﬁ 36 t£Hi% did kGe

appar atug 91 aBQs@éﬁeﬁbbaddhﬁbota ﬁa@k@gerunaapeaaseabkh@gpa@B@m&tus 92
af ter being dlced uratio

8 ram t hat ons g confi PE

the dicing tapg" ¥ﬁBF§PHg ﬁgﬁapﬁF g§én8850P8 ng ot fidPgr &8RSt @ g&Pﬁent
As shown in Fl &Barthaswater aandngefir adgéatdanayednlly takeedoce ,nthieer 4
here) are abso h age 5,ca t n the
transverse andégggFﬁghgeﬁP? ﬁgagﬁsgt?8§§ g&ﬁnbgtghggggnggvgﬁg mechani sm 6.
Wat is denotedibpliéfiedentbenéinbaneneyi efawdiernyandpéngupphy beeel t hat
suppli es g he diehBgchaPenadnfic! BEnhabaLhRE SHAML18BNLAkEIRRLAL I Onary
state or a state of free rotation | he rotating shaft rotates by
pul ling the tape. TBBIBFcPR§CRABEIPY BFVFHEdD§6WFH§§ the tape itself and

the liner, that is, rheergdehaes ﬁﬁ&eédvahthbéspéfttﬁE ankehkgbnd?ilandet he
liner is roIIed roungga roller i ds%nchroFlzatain wi th supply of the
f

tape. The rol | BPT83°{83ReY HQé@E%&P? FoR 8hei A SwénﬁhSFS&6é§tﬁGP use a
liner. It is seaileai gnedohhahc8iohh@itapenet aebbmpanyohhedraaungsa roller
48 fronHF e roller 42 viarollers 45 and 47. There is provided an edge

det ect or 44 t hitH&t8éts the edge of the dicing tape - 11 between the
rollers 42 and 45 i RIGhéAcasd BLIGLhB pre- dmﬁgdamsnghhﬁpehoWnaaddbtboﬂn it
i's possible to, C d d f y cproperly
changing the 5 ﬂg%ﬁt%nggglﬁ %aﬁé ?Q éS§868 ggtgc %?8 gH$h§ Eg Rgrs 47
and 48 are attachedFE6-& ﬁﬁvﬁnélﬁﬁﬁﬁérthetaﬁHOWﬁethﬁvpﬁgfﬁﬁﬁﬁéﬁlﬁe PE so

restrained by @anhEDKLRY ﬁﬁemaah§a1é9bhbﬁtgk&neée HRMEat @ikR@qr k@l and left.
The roIIer 47 is called the ch rol]er "and 10 able to nove upward and

downwar ¢ %and |§pBF¥§§@daBBﬁﬁﬁéPa éP §h€oﬁ§Paﬂ%mﬁPE§sﬁﬁethﬁ PUEEENTE0 i s
rotatably retainednkyoa.rotationally noving nechani sm although not shown
here, and the edge tQhe.cutter d cribe gircy ar o ys_ar und t he hol e
of the frane. 15 Flgﬁﬁ ?s 5 |§ r Phgﬁ gh%ngg - &ggfﬁ 193 82

shown in FIG 4tha dﬁccagatagecapglyape Szpasatosned bheaemapdumentape 51, a
circular die bondingrkage;s3alaibgraRdehher enByaBdpacl ENEr adihg Lupkher
formed so as to cover the carrier ‘tape 51. As shown in 1, thé ing 20
tape 52 4% | ar §&8Rdt RBnthReeBPPELI&P B0l e of the frame 2 but not | arger than

the frame 2. The dIEIboadlﬂg Fape553ar§ alhgﬁemgsedatolnuﬁstbatbaﬁ&wotothe
die to the packag&a has a_ci,r.cul ar  shape ﬁﬁal I N SIZ% lsllghtly
| arger than, tf& fgrno?ﬁﬁ“&a?ﬁ?épgtﬁﬁgeSina St HeCLPde ape’ applyin

apparatus.
FIG.6A to FIG.6H are diagrams that illustrate the
30 changes of tapes to be applied in the back-grinding

process and the dicing tape applying process.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIG.2 is a diagram that shows the configuration of a
polishing/back-grinding apparatus and a dicing tape
35 applying apparatus in the embodiments of the present
invention in the semiconductor manufacturing process.
As shown in FIG.2, the wafer that has passed the



25 54 are nmade of materials that enable themto be easily peeled off from
the dicing tape 52 and the die bonding tape 53. Here, the figure shows that
the part of the carrier tape 51 on which neither dicing tape 52 nor die
bonding tape 53 exists, is in direct contagt_with the 30 liner 54, but the
sole requirenent is that neither dicing tape 52 nor die bonding tape 53
exists wwthin an area a fixed distance fromthe circle of the dicing tape

52, therefore, pfbaedtebeglsa@ep§21aadlhha Qt&tbodfnbeiﬁgec53t@aﬂeﬁxﬁﬁt on
any area ot her tEan t he sgﬁ area. 5A,to0 FI G SC.are dia
SutSapfingca

FIG_t h rans
Shat 1 T ust 1t B8 REw ERESRBRSE Ut EarRRng Tt abePF L aRHEPBAtOVS e GPELARS: ape
appl yi ng appar abusheAsusghaon ofi EhéiﬁéferheArDbbetsaéﬁ of-al2 and 48 are

| ocated on the Eggghlggpga kds ﬁglﬁg §£b$g5tsgdﬁ9&ﬁ ?gtggkr of Eh%hmafer

and frame is |88 6n -6f “tfe rol | er
48 is terdm natedferheonthlired4ini sherwafr caseentscafllé ehdf A@eabBdrotati on,

and the moving.gpobet 15 gRVEC:he Ehealef Lapiber ghY.hbe.tahLers aloand 48

nove to the le e non- cu Icing tape s pu out ffomthe
roller 41 and the Wéﬁeéumoﬂﬁélh@ paperes presded AhdaBppPki 88CcPBdt he backs

of the wafer agglhBErfEﬁaﬁl@y EQ@klﬂsrﬁbiEEhéa (ﬁﬁcﬁheﬁﬂuha Fl enhaB, when a
state i s brought about in which the non- cré dicin is applied to the

whol e of the b¥ek€¥ofUFhBehaPRYeEnt t ReP? ﬁE?rtﬁg éG?téF BOLASHES Rto the
frane and t he edgevefdasbbﬁdeOﬁé conres, i the ﬁ5oeeataoé wapbst ba Bas- Ccut

di cing tape on_th h rot t onaII and_cuts
The nontant arRRRE PhBCENRTRCR AESHAB HERet R ETehgba kAN LGRS 1E Y
FIG SC, the rehﬁethelwaﬁebrmaghbnveyedatetatmouatyngthaeeamd ral kebet47
and 48 are nov t | n \Y; o] kght
e P or) & g1 Bl Sy ¥ fe.2 éHRéa ?ﬁgg? gﬁekﬂg fBOREL pLORLAE 159

di ci ng tape othétothahaﬁheZ%rrEhEaWaQartlauteb9rshd sot tedips2gel Theny ound
the rollgy 48. '9089@'8%8“26t961%3E6 ﬁ@@é BHe d££?§k'9§ 98n%Bgsn9HeCUt 25

di ci ng tape changes acut el he ro I's essential for
the non-cut di¢# grtéﬁeaﬁtﬁéFGBﬁﬁnz eTbﬁréh¥§FeEa?§ fetpetpednedrdent |n

the above- ”EntEQBQdoHHﬁBQéh bbetﬁecwagefa@ﬁdl§d§99£seehé0wbberbE@k5 of the
wafer and the fra fixed FIGIA and FIG.1B

d ae stag Ln
This applies th&*g sgoﬁh8?8ntﬁ8 hreat 8PC|ﬁ e?apE et 5oRAFcATThE% di e
bodi ng tape i scbonded, the wsédr fbomovke,aliighbe 2Bate shoum in FIGS5, it

5 DS o ¢ o YR LG OLLBLE, 01708 Loyl LB FRSh oL dRal et ©

applied to thelmaﬁénaaﬁa the prahective th@ﬁst@labpuytrh@lﬁbﬁtcn@yalCong
tape to the whokgssHrtaeesqanbsthe veter apdehbeprotective tape. Then,

the robot arm 26 conveys the wafer to a dicing applying
apparatus 30.

25 The polishing/back-grinding apparatus 10 and the UV
irradiation apparatus 24 described above are the same as
conventional ones. The conventional procedure, in which
the position and direction of the wafer are not adjusted
by the aligner 23, and the protective tape is peeled off

30 after irradiation of ultraviolet rays, and the wafer is
contained in the wafer cassette, differs from the present
embodiment in that the dicing tape applying apparatus 30
1s arranged adjacent to the polishing/back-grinding
apparatus 10 and the UV irradiation apparatus 24, and the

35 wafer is conveyed to the dicing tape applying apparatus
30 without the protective tape being peeled off after

irradiation of ultraviolet rays.



- 13 frame sinultaneously by raising the stage. when the pre-cut dicing
tape is applied, the rollers 47 and 48 are noved to the right and the stage
5 is noved until the left end of the frame is |located on the right s hand
side of the roller 44. Then, the roller 4119 s brought into a state of free
rotation and the roller 48 is rotated. By this, the pre-cut dicing tape is
supplied fromthe roller 41, then, the edge of the pre-cut dicing tape is
detected by the edgéndehectiaciad aage applfisgneppariatatsi 30 withe wWhifer t he

Sare speed as ERaPLeFoPnapReCabEuAE, R Papkth: RSP e Ay s <
applied to fixbdcposet rofisant Gheifr aiready phecedf en by spegesilog atleel
roller 47 to the pﬁ%ﬁéaé@ddéﬁgtéa E&aﬁﬁfe%EPEQeﬁﬁh%%%tBQ“ %f‘dE%JPi d.g

changes acutely a art e carrier tape 1sro
round thé rol | @poys, Bh? PRE1giPBURAA éﬂéﬁﬁglPépéfaﬁ@edM@fgen@@Ng tape are

applied to thesfir-aagyaBdehhgqwabeedasy ehel R1iBhervay, ik n@lling by the
roller 48 is 20 termi,nated in"a state in _which™the frame and the wafer have

nmoved to the |eFF°5€98ﬁéytﬁérﬁaﬁﬁdoﬁttﬁefﬂéﬁﬁepoé?tlpﬁe°&| &heg stage ead
applied to theibaaksoohrihagedf at andikbe bbaikibnxedtho rek@editage, the

shown in FIG | A_and G 1B.. 25_The ctive ta eel i,ng appara us 35 has
a structure, fSFagﬁaﬁbreiﬁgsw§ﬁ8ﬁna %ﬁ&.gragﬁdggaﬁlﬁgd g&ll%@ﬂ
apparatuu)mjthmuVeatoutherpoihelpnodenbmed bgpeefiecencg apmdeat B2 &ﬁdheats
t he reversed o hg spr.atec

Then, 30 anotﬁgg%gaheskgéiﬁgp ﬁ qggﬁpyﬁg gbgﬁgg%P%tégtlve t%f%%r %%%

the adhesi ve thpékléspéépédedfWltbhéhsrdﬂé@ﬂgvéapépeth@Yp@éEedeWﬁtsed

together. The §ECB'QBvb9§hHQ'chhﬁﬁlgﬁc549%h8d%heaB@oEQ%tQV@ 3 pedBH
appl yi ng apparatus accordin enbodi ment's” of present

invention, is 8§B8cEPBEACESC gb@@@ Wﬂé?é ﬁﬁepéﬁ&ﬁ§e§f§flphé PEXPESCEANE ed to
t he wafefssurfaepel@ebmuagpageeiateee3@e8@hehedthelWWfEY aeker@RCerame 14

L?GF%SLGA to FI G 6H. N g ¥O|Ishln% gg Sgrlgdln% agparatus as shown |p
, a prot &tFi ¥8 Vﬁﬁ& 76TPY 2PpireqafoSERE LN PAcECof S1CHRGK wafer 1
before it is tbbpaedtuandllhsdbasgemblédgﬁnﬁbdaapdcpebeshadahy a grind
stone 80 0oy Bt 20T SEpURLELsLoglOuBOLE L ORPLOLER, Vo ToPe TO 15
so that the back fa€é§. Gpmard.dnagrhm @hemnghpapetappbpmﬁggappanamusfSS,
the wafefy 1l iSthe dicing tape applying apparatus 33 according to the
present embodiment. As shown in FIG.3, the wafer and a
frame (denoted by reference number 4 here) are absorbed
onto a stage 5. The stage 5 can move both in the
transverse and in the vertical directions owing to a
25 moving mechanism 6. What is denoted by reference number
41 is a dicing tape supply reel that supplies the dicing
tape, and the rotating shaft can take a stationary state
or a state of free rotation in which the rotating shaft
rotates by pulling the tape. The dicing tape is divided
30 into the tape itself and the liner, that is, the surface
cover, at the part of a roller 42, and the liner is
rolled round a roller 43 in synchronization with supply
of the tape. The roller 43 is not necessary for a dicing
tape that does not use a liner. It is so designed that
35 the tape itself is rolled round a roller 48 from the
roller 42 via rollers 45 and 47. There is provided an
edge detector 44 that detects the edge of the dicing tape



10 arranged with its back facing upward in the hole of the frane as shown
in FIG6C, and the dicing tape 52 is applied to the backs of the frame 2
and the wafer 1 as showmn in FIG6D. At this tinme, if the pre-cut dicing
tape, to which the die bonding tape 53 Lsjhonded, is 15 used, the die
bonding tape 53 is applied only to the back of the wafer 1 and the dicing
tape 52 is applied to it, as shown schematically. After the reversing shown
in FIG6E, a toperdext fleelropledsis2 appd i4% im the piaotestfi vket ppe-peel i ng
20 apparatus 35, as shown in FIG 6F, and the protective 70 is peeled off

t oget her when H l?%p%ﬁﬁ%r peeling 71 is peeled off as shown in FIG 6G In
t he di ci ng appar at ubp addshiom, i it HG s rbovies ddtect the neddeoorns to

exceed the thi e i i . and reach
until a haIfm&@ngg?%ggiég%%gggi%$%ga%%%éséggﬂﬂ%Q€%$28§?§§%?8b§ﬁ§eating,
cool i ng, Sor i rveehainggeesitien oPbttheyedge deteltieer vé4force of the dicing
tape is | essened anghgach fifs Can ey easidYe Pl &hOaTET oMb Pengdi Cing tape

by means of vacuum 30 absorption or the Iitke. A material 1s seleCted for
the di e bondi MiehRpe 58 A tHHR TEHEL 2 HERMRAY f Hf ckS | 30 nBeSFE35RAGIPY ndt hi s

situation. As fiesChd heskpdovem dfecihei Y dapemapd! ¥b nehappagit ugnd@ccor di ng
veption can use th the pon-cut

to the first ct of the Pres t. 35

di ci ng tape aﬁﬁle ﬁ?%-rc%]f %I?c‘fﬂglﬁa 16 RE REICH ( TRUHEDhe2REFERLi ve in
t hat nottoonly 4lhke costmode egpwpnednind adovirevaediuted Dsitpressdd dadnlswiafdile
space can be saved. |n_ addition he ckarindi hg/ dicing. t a in

s;F/)st em and theg%i%i%%nﬁ%ap[gt a%%ﬁ/?é]ﬁe a?ga’? %%paé;golr%iﬂ%g?%&?ﬁ% gg%%h’&g%nd
third aspects ly &heopresemllnveoring nechdriff ezitveugn nolatsBowhe
damage to the_r@éi%é; %&%‘{‘gﬁ;@é&éé Sancbg Leducediandy {8 Vi ek i £ Pe

i ncreased.
locus around the hole of the frame.

15 FIG.4 is a diagram that shows a pre-cut dicing tape.
As shown in FIG.4, a circular dicing tape 52 is formed on
a carrier tape 51, a circular die bonding tape 53 is
formed thereon, and a liner 54 is further formed so as to
cover the carrier tape 51. As shown in FIG.l, the dicing

20 tape 52 is larger than the circular hole of the frame 2
but not larger than the frame 2. The die bonding tape 53
is a tape used to fix the back of the die to the package
and has a circular shape equal in size to, or slightly
larger than, the wafer. The carrier tape 51 and the liner

25 54 are made of materials that enable them to be easily
peeled off from the dicing tape 52 and the die bonding
tape 53. Here, the figure shows that the part of the
carrier tape 51 on which neither dicing tape 52 nor die
bonding tape 53 exists, is in direct contact with the

30 liner 54, but the sole requirement is that neither dicing
tape 52 nor die bonding tape 53 exists within an area a
fixed distance from the circle of the dicing tape 52,
therefore, the dicing tape 52 and the die boding tape 53
can exist on any area other than the specified area.

35 FIG.5A to FIG.5C are diagrams that illustrate how
the non-cut dicing tape is applied by the dicing tape
applying apparatus. As shown in FIG.5A, the rollers 47



1. A dicing tape applying apparatus applying a dicing tape to a wafer to be
di ced, conprising a stage retaining the wafer, a dicing tape supply
mechani smable 5 to set both a non-cut dicing tape and a pre-cut dicing

t ape and supplying the set non-cut dicing fape or the set pre-cut dicing
tape, a pre-cut dicing tape edge position detector detecting the edge
position of the pre-cut dicing tape when the pre-cut dicing tape is
SUpPIied f;Oﬁ]&ﬁdthe direi Dgctape supﬂﬁy w&qhanhagﬁ sﬁdapphﬁim@eaFﬁ@%mﬁus
appl yi ng the non-cu cin t he _pre-cut .dicin R ie rom
the dicing tap&88uf % gh %éﬁ 5%1?% °t K& %50?“ fffﬁgemg e? cﬁ%ﬁ%Pngﬁfter
cutting the nonheutrodilernd 7t afeennt bha desatednsbdpéhehewlilees Adnicut

O Cing, 15 1 aPeckendRBLEAL. cRe £ofhekndy! 30CLABALKLNG ABPA Ulite BT oo

forth in claim non-cut dicin the precut cing
tape congrise aouaénﬁg,tapé &he aounegb@ﬁmbﬁg ﬂép@OV&ddtWhéméldeﬁﬁe back of

the wafer is b@H@?GbyothEerngng'ﬁg Bﬁ@e4ﬁ'ﬁobget@'%hQ0Q@EQ9 tape. 3. A
di ci ng tape apg ylngﬁapparatus as set forth in claiml wherein a

protective tapéh BEir e§hEoNPRECYr HAEANEf tRRE %ﬁf@ﬁllﬁé WﬁﬁcﬁrpﬁetéﬁC|ng

tape is to be apphkedshyahbetapphphngu@paacahys taped iwhereisied 294

protective tape peelin ha |s IS fu t her provided, for eelln ff the
protective tapépaiﬂéﬁ gﬁpF@anaF 8fck 6 Wéﬁ@rténghé ﬁa#éﬁme4 YAtgPCing

tape applgi ng aamaéatus applying a d|C|ng tape to a wafer to be diced,
conprising a stage talnlng e an applyin chani sm appl yi ng
the dicing tape to 88? &f* Fkg agaewkégna EQSFétégtggguﬂgﬁenbgﬁgiﬁﬁ
nechanisn1peelWhgcbftheheopFOUECﬁnvengapepappbie@pﬂdeﬁheosmhbam@odb plfie

wafer after apghxlegckgeo@'ehegwaeeﬁ gﬁdt@ﬂeW@&%&e,Bﬁhé cltter 60 moves
back- gri ndi ng/ |C|nghtape a I ng system conprisin

pol i shi ng/ back®8¥EPn ﬁgfﬁéﬁaréﬂésthére@ﬁ?nﬁﬁn@ élﬂdﬁeﬁlbyoﬁﬁﬁndmﬁ@ and

pol i shing the bagkagt w1th1%hethSnWQEQrdleﬂntha dr bacenef swlimeh Then
sem conduct or CerUItS ar%pforned and to iésur ce of mglch a protective

tape i s applie8R€aCHFErAg aBQVSﬁpFQFHQlSBB ¥t B89afpityi fgSaN@PcCHE tape to
thelbacrfofhthelthn@nedpwaﬁﬁto rherehapbhehawdlQngglcape applylngAépparatus
peel s off the protegtive e.after._applying the di tape.
back-grinding/dicinégfﬁpe §p5P§Wﬁgl§yE?éﬁ$Eas gtrP % ﬁﬂ &Fagﬁnghﬁherein
t he dicing tapénappbyBMQtapparatasats ehd apﬂéeaEus7semdfeBthrbnmanydof
claims L0 toud. (fe B4 gﬂ g?rhﬁg Hg’@hE'RQYEEBGmQRBE¥'Q8 $hat ¢

conprising a back- r|n nnlng ri ndi the b ck of the
waf er, on the §D#ﬁ8céh6frﬂﬂ#§ﬁ 48niéo G&éﬂofoéﬁﬁéélt§Ya¢€l§or#§G P&T#i ci ng

tape applylng of the non-cut dicing tape other than the circular part
cut by the cutter is rolled round the roller 48. In
addition, the fact that the direction of the non-cut
25 dicing tape changes acutely at the part of the roller 48
is essential for the non-cut dicing tape other than the
circular part to be peeled off.
In the above-mentioned manner, the dicing tape is
applied to the backs of the wafer and the frame fixed to
30 the stage as shown in FIG.lA and FIG.1B. This applies the
case where the non-cut dicing tape, to which the die
boding tape is bonded, is used. Moreover, in the state
shown in FIG.5, it is possible to move the rollers 47 and
48 to the leftmost side in a state in which the stage is
35 not raised and the non-cut dicing tape is not applied to
the wafer and the frame, and then to apply the non-cut
dicing tape to the whole surfaces of the wafer and the
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is rotated. By this, the pre-cut dicing tape is supplied

from the roller 41, then, the edge of the pre-cut dicing

tape is detected by the edge detector 44 and, in
10 synchronization with this, the movement of the stage to
the left is started. As the stage moves at the same speed
as that of the pre-cut dicing tape, the pre-cut dicing
tape is applied to fixed positions of the frame and the
wafer by pressing the roller 47 to the wafer and the
15 frame. As the direction of the tape changes acutely at
the part of the roller 47, the carrier tape is rolled
round the roller 48, but the circular dicing tape and die
bonding tape are applied to the frame and the wafer as
is. In this way, if rolling by the roller 48 is
20 terminated in a state in which the frame and the wafer
have moved to the left beyond the part of the roller 47,
the dicing tape is applied to the backs of the wafer and
the frame fixed to the stage, as shown in FIG.lA and
FIG.1B.
25 The protective tape peeling apparatus 35 has a

structure, for example, as shown in FIG.3, and can be
realized by an apparatus without a cutter. The protective
tape peeling apparatus 35 heats the reversed wafer to
lessen the adhesive force of the protective tape. Then,
30 another adhesive tape is applied to the protective tape
and when the adhesive tape is peeled off, the protective
tape is peeled off together.
The section including the back-grinder and the
dicing tape applying apparatus according to the
35 embodiments of the present invention, is described as
above. Here the changes of the tapes applied to the wafer

surface in this process are described below by reference
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| O app11e£ 13 éieaned as shown in FIG.6B. After this, the

wafer 1 is reversed so that the back faces upward. In the
dicing tape applying apparatus 33, the wafer 1 is
10 arranged with its back facing upward in the hole of the
frame as shown in FIG.6C, and the dicing tape 52 is
applied to the backs of the frame 2 and the wafer 1 as
shown in FIG.6D. At this time, if the pre-cut dicing
tape, to which the die bonding tape 53 is bonded, is
15 used, the die bonding tape 53 is applied only to the back
of the wafer 1 and the dicing tape 52 is applied to it,
as shown schematically.
After the reversing shown in FIG.6E, a tape for
peeling 71 1is applied in the protective tape peeling
20 apparatus 35 as shown in FIG.6F, and the protective 70 is
peeled off together when the tape for peeling 71 is
peeled off as shown in FIG.6G.
In the dicing apparatus, as shown in FIG.6H, grooves
81 are formed so as to exceed the thinned wafer 1 and the
25 die bonding tape 53 and to reach until a halfway point in
the dicing tape 52. In this state, by heating, cooling,
or irradiating ultraviolet rays, the adhesive force of
the dicing tape is lessened and each die can be easily
peeled off from the dicing tape by means of vacuum
30 absorption or the like. A material is selected for the
die bonding tape 53 so that the adhesive force is not
lessened in this situation.
As described above, the dicing tape applying
apparatus according to the first aspect of the present
35 invention can use both the non-cut dicing tape and the
pre-cut dicing tape, therefore, it can be effective in
that not only the cost of equipment can be reduced but
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O to set both a non -cut dicing tape and a pre-cut dicing

tape and supplying the set non-cut dicing tape or the set
pre-cut dicing tape, a pre-cut dicing tape edge position
detector detecting the edge position of the pre-cut
dicing tape when the pre-cut dicing tape is supplied from
10 the dicing tape supply mechanism, an applying apparatus
applying the non-cut dicing tape or the pre-cut dicing
tape supplied from the dicing tape supply mechanism to
the back of the wafer, and a cutter cutting the non-cut
dicing tape into a desired shape when the non-cut dicing
15 tape is applied.

2. A dicing tape applying apparatus, as set forth
in claim 1, wherein the non-cut dicing tape and the pre-
cut dicing tape comprise a dicing tape and a die bonding
tape, and wherein the back of the wafer is bonded to the

20 dicing tape via the die bonding tape.

3. A dicing tape applying apparatus, as set forth
in claim 1 or 2, wherein a protective tape is applied to
the surface of the wafer, to which the dicing tape is to
be applied by the applying apparatus, and wherein a

25 protective tape peeling mechanism is further provided for
peeling off the protective tape after applying the dicing
tape to the wafer.

4, A dicing tape applying apparatus applying a
dicing tape to a wafer to be diced, comprising a stage

30 retaining the wafer, an applying mechanism applying the
dicing tape to the back of the wafer, and a protective
tape peeling mechanism peeling off the protective tape
applied to the surface of the wafer after applying the
dicing tape to the wafer,

35 5. A back-grinding/dicing tape applying system,
comprising a polishing/back-grinding apparatus for
thinning a wafer by grinding and polishing the back of



417 | #109858& () - 4(eeeeeeefgsQ ! LF#10%RR& ()-3! LF#10%W& ()-3

LF#10% "\ & ()-3LMLO%& ()- 1055 1055 1055!] | #109%65&" () -

4ghDii 9j j kwU3sQ !'! " LF#10% h™ h& ()-3!  LF#10%& ()-3!] LF#10% " & ()-3! LF#10%
& ()-3!g° LF#10% " & ()-3! b’ LF#10% 4" 4& () -3kM | YnZn{ mi ntn} oP/ I 'I* LF#10% h* h&
'MLO%&' ()- 10jj 10j]j

10jj ! LF#10%j & ()-3!| LF#10%& ()-3!] LF#10%e& ()-3cnennnnnnnGor Q' !°

1001 55 #10% (o1 ea i0vne () Conoakee L smEorar et b esrre g
10!'! " s3- "()-!1Ls3- () - Goapgkrrl ss rQ.l b ‘()-31°
#100& ()-3 #1 A%ff?g%.% %&%gké(ib%‘ %ﬁ%@&?(%£3vhl°h 2 poldthE b idpe
#109%H&' () - 3st Veluappli7ed pPA! #1id 0868t {pe  4PHERINY- app@RLOERPOEH Ly a
#10v@@ ()-3!° o ()-3'. #IDY&: 37yV ! .
10%5&'()-!k‘#1%§é£?§{g%%éo@&w%ﬁf??é%é‘§{o€§§§¥¥%%ﬁg§1§@£8§V(Yyﬁﬁfé&&tP?-

Nor mal " 'SHeadi #§c 189 ctapeleapp hyl 23] apparebds npegdfcof fHehai pyot8frtive
"Headi ng 53] c" A Heagl 6 Tui Wale] I ding 83]c" "Heading 93]c"A
"Def aul t Parag?%%% %%ﬂ?%S%ég%%?%ﬁ?gkfb??ﬁ%ﬁ%|Eg&%nyNCP)n 1 -$(+\ 0#2f 68;
>AFIN] &F VY(~ (egkcnfos 7vh RETEVIKYZEL 19/ d 46ERET EAPEKRRROPGRI6TY HESMNERS

RomanAri al Courgef Newbh Reot1Enhr y\V\OgHEBEUABRhe dicing tape applying
" #$9&' ()*+,-./0123456789: ;

<=>7? @BCDEFGH IRPMRBERSTEMG ZRPPAT A 50% d8F hhf PREANSPGRBY QT claims 1
10 to 4.

7. A back-grinding/dicing tape applying system,
comprising a back-grinder for thinning a wafer by
grinding the back of the wafer, on the surface of which
semiconductor circuits are formed, a dicing tape applying

15 apparatus arranged adjacent to the back-grinder and
applying a dicing tape to the back of the thinned wafer,
and a conveying mechanism conveying the thinned wafer
from the back-grinder to the dicing tape applying
apparatus.



