04 January 2006 - 1 DICI NG TAPE APPLYlI NG APPARATUS AND

BACK- GRI NDI NG DI CI NG TAPE APPLYI NG SYSTEM 5 BACKGROUND OF THE | NVENTI ON
The present invention relates to a dicing tape applying apparatus that
applies a dicing tape to the back of a wafer before dicing and a
back-grinding/dicing tape applying systemthat conprises a back-grinder
that thins 10 a wafer by grinding the back of the wafer (Hndneargi200img t ape
appl yi ng apparatus that applies a dicing .tape to the back of the thinned
waf er. I n manufacturing sem conductors, after many chips (dice) are
formed on the surface of a mafer 15 senlconductor chlps are conpl eted

t hrough a di ci n@eIq3 BAR I 3 ING INA/ RSN | ng
process in which they are flxed @gpgaﬁp@@gIﬁ@egg%T@h the 1|ike and bondi ng
is perfornmed. In the dicing process, grooves are forned 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 di ce fy om scatt eancrRgrouND UF separmtinmion FIG 1A and FIG 1B are
diagrams that show g,3( afesdle 3, 0BLEIoPSIALEd EL NI aANdoFLGLA TS a top

view and 25 FIG 1B i s a cross sectiona |caII¥

wafer 1 is arr ARFEIIPE aPRITWSai-PABI @PRYT 8 5I§%%ﬂngﬂﬁ%@§dtPr%ﬁﬁah?c and a
dicing tape 3 it apphifed hefdree dibasksamf at beckadeindingidit heg fuapee 2. A
di cing appar at ugy, 1@%6‘55@1{% %@@veémaelt Jeeen Qa&@_grlfh%egf pRYE ehsi fsor med so

30 as to reach the di Cj ng even whe fer 1s, cut |nto

di ce, thet%ice HYAEE E%a‘i’f’é&%@c’éﬁ%ebal% ofi Epﬁgwaﬁefpé‘@ psdipifG ed to

t heir backs. | naereprpipisy dppeghtus hthayr eppésesire digrimgdtape tdrattha part

of the wafer i sadkebk gmnghith@nwghg;mafer is separated conpletely in the
35 assenbling process. 4E%Passenb |rg%n%58gess nding is . .performed in

a state in which thé par hé"di %‘f’?\lg tapé Ofis'beat S&En"T I Wgr and t he
frame i s expandedceanare formed on the surface of a wafer,

15 semiconductor chips are completed through a dicing
‘ 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.1lA and FIG.1B are diagrams that show a state of
a wafer before dicing, and FIG.1lA 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



04 January 2006 2 expansion state) and each die is picked up one by one
and fixed to a lead frane, a filmfor circuitry or the like. At this
time, cooling or the like is perfornmed 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 franme 2, a dicing tape applying apparatus is
used. In the dicing tape applying apparatus in a state O4iJanygy B0 he
surface of the wafer 1 and the surface of, the frane 2 are retained on the
stage, a dicing tape, the 10 width of which is wider than the frane, is
applied to the backs of the wafer 1 and the franme 2, the blade of a
cutter is nade expaymrien Atatebranaceannt fie He diickad rmpwme by ohe dndane and

made to rotate fpxéalttoi ta L84 @a@ierctaefltramtarat;teéutm drCithg tape is
peeled off, a clf gn%f d'&éo’!ﬁnt 12BE tﬁe'leiﬁe l.EfeC ntd détn '@%t gRd. of
cutting after the appI red as i be a dicing
tape that has WHeerdicst Cﬁﬁt‘%e a?afsllkédsghﬁ‘{ﬁ?eidn faﬂ\?a‘ﬁ’&% dd‘rﬁi“ﬂet:al??téd in a
carrier figmis applicedppHer€he aidiagngapeape tohahe hvsck) dieehe cwdfdrnt 0 a

fixed shape in adyanGq.l §r%rﬁée!r%dd58n%§eeag; Fpgﬂln:?ha;d %aké@e' nd a

conventional dici dg tape has not as to be cut
later is referrgtPdt dradhg Hdh-nGuitane cRrRy y‘tla‘}fifeal:"é?%’t’e?f‘%&"'prlé‘ Buft¥iTi ng tape
is used, no cutirerwhishr ebeiswectaceubfi the svafecessang tle 2orfroviake a

nmechani sm f or Sﬁ&&P'f}i‘a‘&Q a QE@ :Ce'{talﬁle&' &Y ﬂih%o%ta tha 3d1dﬁh‘§c£9§et %tet
ape is

detects the sitio

appl i ed ar(te g‘é’r‘f‘g’nr‘f’ént’gb‘fh t¥e pggftF‘b?P vﬁ(i’tehgfgrggtaclts a(?pﬁﬁ%‘qvxb? €and
the frane ret ailpreksaff thedvahesi tli and. t130 faandederibedladevet after each
die on the waf esudtiat ishagad ity coad theo CH&litagtpwaescShei alf:tx@otatpé a

ggggﬁgfl n;ug?oizsgt e’?%gaxg o d%r dg L‘é n‘%tatc{he% gg%pd’ytlﬁlto Feffrpde of the
package are corﬁfé%taef&eﬁyt%le tfblr?dtnﬁgtﬁp? el%?e@ﬂeﬁh@ffn e CimcHi®ris fixed to
the packape af t®icialy tape is left.
Recently, instead of cutting after the dicing tape
is applied as described above, a dicing tape that has
been cut into a fixed shape in advance and retained in a
carrier film is applied. Here, a dicing tape that has

20 been cut into a fixed shape in advance is referred to as
a pre-cut dicing tape and a conventional dicing tape that
has not been cut but that has to be cut later is referred
to as a non-cut dicing tape. When a pre-cut dicing tape
is used, no cutter is required, but it is necessary to

25 provide a mechanism for supplying a pre-cut dicing tape
with a detector that detects the edge position of a pre-
cut dicing tape and, then, the tape is applied after
alignment of the position with 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



adhesive is applied to its back or to the package. As an adhesive has
fluidity, it spreads to the periphery of the 04 January 2006 3 bonded
surface of the package and the sides of the die and then solidifies.
Because of the fluidity, there is a problemthat the adhesive may spread
as far as an undesirable part. For exanple, if the adhesive spreads to 5
the surface of the die, the electric connection between O4t/heuasy 8¢Q¢ ode pad
and the connecting wire such as the bordidng wire is adversely affected.
Therefore, a die bonding tape that fixes the package to the back of the
die is applied. This tape_ is called 10 the di ttach fil t he.di e bond
film and so on?on%%%fgﬁ?FSﬁaTgf?mhp&Féaﬁ%ﬁﬁﬁﬁdﬂfaﬁéQ?%‘%gkﬁfegl?o each
die one by oneanduthdm sphiditiae tBecavseief aey filyidinsufthiegieehs and,

t her ef ﬁr e, ha tapf:o}gwﬁp&%_a@ ohe aadli@iilg mi@pe R fasd'f@r bamcﬂﬁng t ape bogded
to each other is applied to t t) I t er_an

the die bondinlén %ﬁﬁf%%}g gﬁ%ttéggi%ggﬁp%%bﬁggfw%agggﬁﬁﬁghfp e%ﬁ% Heis
peel ed of f5fronfFhhesHifeicRgof apee idiea shatel§drrighFERNeHeldl eBBRABR ng t ape
is attached to the diagkrodadpad tards thexeohiartimg package-h Eeetdeci ng tape

uses a 20 naterggﬁdiﬁ. %igghféiéﬁ%é?%%§9 ofsahigh is different from that of
o)

the material the die ndi ng tape uses, so that it is ﬁgssible to pee

of f the die fromthé"FEFAGSt dpetis RORILRARRS TMAF ch X% WicePROFRINg t ape
is attached to t¢hehalibeackanfl ot RKitthést apekieat.e Thisatape e weflhe@5

ultraviol gy rayspe hemd @drabROELGh, 3R 80 Wbndl8 16, €andWYligay tape can be
attached to botE t he non-cut dicj.ng, tape qﬂgeghe re-fq% di%in %a e. One
of the recent t %%%“‘ilémﬁgrya 36 ec888§£?%r papfjﬁrg?]fujs% e ﬁ%gn €d on a
portabl e devi ceore ky caed BOt oy &hfiseqagatthe efddciencw iseni conductor chip
(die) to be thinsneskirceatdang) Sher@Eotd] Sa re@0BompbedaFk a0hiaimgf er
before dicing i g, dr ond Wil & 00id¢Lpe Thiifades «52LLEH odiaghigrinding, and
an apparatus for ack-gfi N ng 1S
15 applied to the back of the wafer, and the wafer and the

die bonding tape are cut together. Then, in assembling,

the die is peeled off from the dicing tape in a state in

which the die bonding tape is attached to the back, and

it is fixed to the package. The dicing tape uses a
20 material, the adhesive force of which is different from

that of the material the die bonding tape uses, so that

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,



cal l ed a back-grinder. Back-grinding is perfornmed in a 35 state in which a
protective tape is applied to the surface for protection. Wen a wafer is
back-ground, distortions are produced and they are renoved by etching, 04
January 2006 4 but etching cannot be performed in a state in which the
protective tape is applied, therefore, etching is performed after the
protective tape is peeled off. By back-grinding, the wif&mnuagu06y
becones | ess than about 5 150 min thickness. Recently, instead of
etching after back-grinding, polishing of the back of a wafer is
performed to renove distortions and a_ polishing/ back-gri ndi ar at us
has prevail ed.PUth&tEppR7 aﬁﬁi’g‘%ageam#&ﬁg A hsattatt?agl? ?ﬂgl@?iﬁ%‘%r)ng and
polishing to remtecdistordpeorns emaplbed domeredprd, tdiehdageiapparat us and,
t]bter ef Org_, the g&%t frﬁ\@&luéfﬂ% t&%ta{ bQ%@é@éﬁt h'viesggbghis E{&lléaglsf_gr_cwd vaf er,
after a dicing tape is .appli 0 e .aboyve- nenti.on i ci ape
applying 15 a é@ﬁé?dfﬁgﬂséﬁgrE?Eﬁinﬁﬁ?lchge??ﬁﬁﬁ éfﬁé Bg%%égg?kfﬁxed to
a package :and assenbl ed. tiGerereakly, the sem conductor manufacturing

process is divided in pr.e-progce i My, C er., .| cessed and
a post- process tha elggn%l T'f &?’rsrgﬁggfC?Perét%[h%?hgf%%g\g?s(egr%ﬁdt gg 20 waf er
are conpl et ed. RHHiShABI oS ddie PEFkeXarfpM@IethésS REIPFGEeE: TLYEr f or med

in one factory distoRreicnsndnd/ aapdlishimqpdatkpyolesing spperdorsredsi n
anot her fact or y,,idy;308t Mile GRBALEYus AdlGa6LLADSS: aR0VEatt BacKdi cing tape
i ncl udes the 2§)non1cut dicin ape and the pre-cut .dicing tape, and the
non-cut di%i ng ¥EPELPg ﬁ%‘é(foégﬁ&}éﬁ'?iB%GHQ"S?YebﬁJfSertlﬁpé- Cgﬁtb‘%idgf‘ﬁg t ape
has prevail ed reidgnthy. sdiee appavenus caral, thenefere ditdienganahrctayphyi ng
apparatus is rugffyégggéydig(higge used for applying the pre-cut dicing tape
and, 30 therefore, tge qgﬁﬁfatus cannot use the(Bﬂ%}FUEadLC{QQ t ape.
Moreover, the pre-cdPedPRTHECERE Upbiyi r?z er a g tap
applied to by the above-mentioned dicing tape applying
15 apparatus, is separated into dice in dicing process,
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



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

t ape appl ying apparatus is, 35 as descri bed above, one that can use only
one kind of tape. However, as described above, the non-cut dicing tape 04
January 2006 5 and the pre-cut dicing tape are used mxedly in the
actual manufacturing process and, therefore, it is nece¥skhnyary@Oféovi de
two dicing tape applying apparatuses, that_is, one for the non-cut dicing
tape and 5 the other for the pre-cut dicing tape. This causes a problem
that not only is the cost of equipnent raised but also a |large space for
instal |l ation isaprequie ede-Futaditinsonaraf eee washiagefisy piey ftdemred on t he

back- ground WaE@Eu@ftn%&luffaﬁt@fﬂi@(ptrb\é@séa&&i} sch]@@@ksﬁlepfft igr 10 after
its back is pollsmg%éyuithepoép a%tgg% e |s eeled off, it is
contained in a Wafer cassotbe f ough gpost processi ng,
and it is di ced2PRRRRASEEMDERAL Ky d@§c??bé§“ﬁ@@@echH%”ﬁﬂEkIQPBUWﬁimafer
is less 15 thashabotierl$0rnthe grhd-cknesscimncage.t hrie dsusddsh or the

like on a stage,Lhafod %@ttnﬁo{%yfler m@e&w%f e&eiﬁﬁédt\/%aageg i peel ed

he wafer, may be easi|ly damaged and a

off or the d|C|n? tape 1's ﬁ%%
probl em occur s2t§t? t1RE 9§ & § SomAF bAL L VG CBUNPRESRSSE SFH4E | NVENTI ON The
present invention habl lbedntidevel dfyed erchindhels gegfermehtdronbd paobi ens

3el ng t?ken i Nt gr&ONS ivdgeat | !atP’E’er t@lréd pkBeed Ivid tqgjeegg ﬂ_>§eltte beal Iczle a
icing tape app ap us c

di ci ng 25?§a 3¥%F%%ﬁ§s B@c ufscféélﬁae?aﬁﬁgat enréhuc??ﬁf%ﬂ%ivgog

equi pnent and saﬂlwgfkﬂda@éfrah@ ¥sheostedrrr o] écwWafser teasaedski ze a

back- gri ndi ng/ dbgbuhd apeaapat by £9Y Shest A¥borsshg Nghd areiappiaddag
apparatus to beagged t?%ﬁ@d whi ch can reduce the danage rate of the

aﬁfe
back- ground waf ér
As described above, the back-ground wafer is less

15 than about 150 pum in thickness, and if there is dust or

the like on a stage that retains the wafer when the
protective tape is peeled off or the dicing tape is
applied, the wafer may be easily damaged and a problem
occurs that the yield is lowered.

20 SUMMARY OF THE INVENTION

The present invention has been developed with the

above-mentioned problems being taken into consideration,
and the first object is to realize a dicing tape applying
apparatus thét can be used for both the non-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



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 conprises 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 04 JanuaP4Javag 2006 for
both the non-cut dicing tape and the pre-gcut dicing 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
under go di ci ng &¥d beshchbe arrerciEe Al BN E FRpEi SPAGERE Ar&gEYE hdtCiN%t ai ns
the wafer, a diwdgeg tape supply mechanismthat can set both the non-cut

di cing tape and t he ;pr in & ;and t hijespbdensgt non-cut
di cing tape 10 or tﬁg §f§§g£ r%oqlg%t g?%:%gl i tEB@ %f%@gu'? d|%| ng tape edge

posi ti on det ect¥CHRARIJEP e‘iﬁes ftlﬁéte%lﬁ%ecﬁoé’ tFB‘ﬁ esefe 1RY QIR dffci ng
tape when % he prree chbtdapphips ape dscimuppipeetofa orafiere tdi enrdrrdoape supply

mechani sm a tape i @PRhyi 1Y d”H%CrQ@%?IQéJ@Jy %Bﬂbtfsslrlgh% BQQq&UEha(il cing tape
15 or the pre-cut dici rom t

n pl.ied f ply
nmechani sm to t HEHAER 58 t‘ﬁagfe‘?ﬁafé‘ i $38Gt ?%?gi% ﬁ‘fghéﬂ&mt eal%non cut
di ci ng tape i ntanrna sgéshbeeh ‘@tﬁa;@en-mmﬁltm@gn@ﬁp%lﬁnchlt@ﬁngr?a?}él is applied.

The di cing tapen%ﬁm;yitageamﬁrt&tausS@@m&i R@et et hon-2Qtf disinAspget of
the pr esenf |nvent |he Sg re d scegl{:%% b%th %hsr@p&{th% 9}15 &q)tape and

t he pre-cut d|C|n ecause | e non-cut d|C|ng t ape
into a desi recPdg‘FaﬁéSWﬁE‘hnlcietleS’taﬁpW?éfd dgkgcts the £996 BRFELIR Odet ect
t he edge posititne pee-pasididmgakbpamenin ahd Bbe-appd iddathgntade tilke t ape by

Eggepir g' C;tpp?: ed{b%lﬁéﬁefP&QetheDQ§bih8”té¥%t SabBLy WM ahREmPr&-Gige di cing
applying mechanism that applies the non-cut dicing tape
15 or the pre-cut dicing tape supplied from the dicing tape
suﬁply mechanism to the back of the wafer, and a cutter
that cuts the non-cut dicing tape into a 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



The non-cut dicing tape and the pre-cut dicing tape can be those made by
bondi ng the dicing tape and the die 30 bonding tape to each other. In
order to realize the second object nentioned above, in a

back- gri ndi ng/ di ci ng tape applying system according to a second aspect of
the present invention, distortions are renoved by a

pol i shi ng/ back-gri ndi ng 35 apparatus, the wafer is sent 0#damadi 20069 t ape
applying apparatus in a state in which the protective tape applied to
the surface during back-grinding is left as is, and 04 January 2006 7
the protective tape is peeled off after the dicing tape is applied. In
ot her words, theeh@eRgethth g éFnBee sk Cf&ppFiFfhg ey SLeAPacking to
t he second asperd @pltibe.5 present invention is characterized in that it

compri ses & pol | shigoLbagk-gridadi po apRar ahisat hgjaddigs chbe wafer, o

t he surface of which sem conductor circuits are formed "and_to the surface
of which the priRRIFENGeSYSPRN iBSCOEAPPY P ¢ §RFARS RFPENE BbI Thing its
back, and : di gpregeb@ tapenaipl ybnghamggnaﬂmzsdthattkqnﬂﬂtesomheisﬁaﬂang_tape
to the back Ofpéﬂgh{iﬂwﬂs&_\'@&%in ngbddydehat chhe diGisngnet @Peegppl yi ng

appar at us peel s of e protective fape . after applying.the digcing.tape.
lgpt he bacE-gri%itﬁ‘@/ SPEF AT toipé’%éﬁlbl ’?fgfoé")%lf:é?rgpcl%rc g&?r 8f Rg- ¥ tdhep

second aspect ofnd te phesemtfdqevefit Voich theeprhiegteidvendtee E8 sent to the
di cing tape applyiingd,appagAtdisingnadd Sistti@niRgWht€hbddks Bhat @cdiciagt ape is
ool e B R BELE s el el p b diepsthairag e
appl i ed, theref®drebaghnafeths thinppRe¥dfery g8duin thath $hgedésiity for the
di cing tape applage@ppdpprg adpimrased peels DFSt ehe anoafeditiget tapche second
aspect to peel_aff. 5@?19{&} | 48 lﬁﬁwﬁ’etaﬂet.er the dicing tape is 25
applied. in addﬁtlon, t°1s desirable LPaL t he agpar%Fus
In the back-grinding/dicing tape applylng system
15 according to the second aspect of the present invention,
the thinned wafer is sent to the dicing tape applying
apparatus in a state in which the protective tape is
applied, and the protective tape is peeled off after the
dicing tape is applied, that is, the wafer is always in a
20 state in which a tape is applied, therefore, -damage is
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.



can be used for both the non-cut dicing tape and the pre- cut 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 back-grinder that thins the wafer, on the surface of which
sem conductor circuits are formed, by polishing its back, a dicing tape
applying apparatus that is arranged adjacent to the babkJgriand2t06 and
that applies the dicing tape to the back gof. the 35 thinned wafer, and a
conveyi ng nmechani smthat conveys the thinned wafer fron1the back- gri nder
to the dicing tape applying apparatus. 04 January

- 8
Conventional Iy, theCB&BR“@VFHH&W'aHHet?ﬂfhmgéﬁﬂﬁe¥dﬁ&i gﬁp?%?hﬁgéﬁﬁﬁratus
are arranged separiatiebyappeditifsepeat arfactedr sesaratrivefior differdntequent |y

happens t hat thﬁctto@legedtw@e%rﬁasléOfé&ulaaleﬂi;ez@apg@l@t raRy teethis, in

the 5 systen1accord| t of the resen nventlon t he
back- gri nder and*¥¥%é dWE?ﬁ@qFﬁpéoaBﬁ%V§Hé3dapﬁg?Eﬁ J gregg%?ange
adj acent | y5 and, ststemeforerdirnge tocbheettiing parbcberfvddi® Phedean be

Shgfteged agd hﬁwo‘la@lltlltahedthé %c&tgﬁym@ﬂb 2ok waé edidiandkiapg % ﬂaglo
reduced, and the damage rate can also,be r | EE TI'ON

THE DRAW NGS THPFRAEHF e& &id “Ra980 S DRy, AR I ot
clearly understQRnYeWﬂ6E1P¢ﬁb1hﬂtM6ﬂPn@PQRﬂ9§P|b?l%ﬁprq%ﬂaénaPﬁ conj uncti on

with the accomamyiigidapwingEredbenderadi wafbt Gdriilamg EbfS 48 are di agrams
that show@ Stalyddla, Whe ik Hafibhl 1ARCCHS 2Pl i Adudoyal er and a

franme. G2is a con |§urat|on of the part

ram t
‘i ncl udi ng a back- grPﬁagF DERFREPATEN nF tTBiFe PROBIESHI yvi ng apparatus in the
enbodi ments of the pheséedturnesventi advarElaGe8 0§ thaliimgeabiohatildhdas t he

configuration gford Reedl &) Nehde?R@o8EPE M EnBPESI BSikinid Bebbeig¥ikadi ment s.
taken in conjunction with the accompanying drawings,
15 wherein:
' FIG.1A and FIG.1B are diagrams that show a state in
which a dicing tape is applied to a wafer and a frame.
FIG.2 is a diagram that shows the configuration of
the part including a back-grinder and a dicing tape
20 applying apparatus in the embodiments of the present
invention.
FIG.3 is a diagram that shows the cqnfiguration of
the dicing tape applying apparatus in the embodiments.
FIG.4 is a diagram that shows a pre-cut dicing tape
25 used in the embodiments.
FIG.5A to FIG.5C are diagrams that illustrate how to
apply a non-cut dicing tape in the dicing tape applying

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



FIG4 is a diagramthat shows a pre-cut dicing tape 25 used in the

enbodi nents. FIG SA to FIG SC are diagrans that illustrate howto apply a
non-cut dicing tape in the dicing tape applying apparatus. 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 EMBODI MENTS FI G 2 is a di agddamiahg20@hows t he
configuration of a polishing/back-grindigng 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 t he m#bganaat yiPGOEPLlaed piblse stase PE Reigl ceatpired sttate of

bei ng contai nedydfar H@E@étﬁ?@s&@[ tas 16. @@rﬂ:?ec&\w Q:T.a@@t iyeappiped S

appl i ed tothesrface th fer b
pol i shi ng/ back- grlté di ﬁgrgppearogt% % 9{2 es out tohe 5 waf er contai ned

in the wafer c%ﬁétsﬂl@g/ilﬁa%r}?daﬁﬁi aRRi‘ﬁ\?é% (RS bnt® tekesrottaryie abl e. As
the tabl e 3ot atieger tbetaifer ifOvRe wafex thesétges Ndemndllanshd second

gri nder and | s, igels! 3 AloNGd Lhaks 9o0yad)as TN LabE ruedess further

noves toapollsch oli1s 8 renpve |stort|$ 'Then, the
protective tapedifafRE m‘b‘é%?k tQna §h’f5l‘%c9618 ef il @ik ? 58 eaned by a
cl eaner 14 andytihelewaded its demkeyecpaldshedoumidingrsasd) 15Them r 6b6t  arm

21 conveys the Jﬂé}nQQrMﬁVmo@@st 88 apHtiisAgrbaseankd 1505501@1@:&3:% 22. The
wafer is reversed in

1 [ arm I ve on a
track 25 donvey=UNE g@\%‘f%rrtltoélsan%g r?ggcer ggg%"ﬁtlv 3 %Q g% gjepgcts an
orient flat “orbasdt @ndosuxfrcengfethe ith ied] G§FSC%?\%“% & at%l%anefr *éd
position and d'é’rﬁptﬂh@nwaﬂ_&ems Ebﬁvé@@ﬂttoal’amaﬁntnﬂj’l\lﬁyss the avafaotf rom t he

aligner 23 to an| r{gsd B 00; APRATALUS 34 ugmlowtaﬁgagasaet i1@n
apparatus 24 iTTa rotectlve tapes wt travi rays to
onto a base 22. The wafer is reversed in a die 22

15 a robot arm 26 able to move on a track 25 conveys the
wafer to an aligner 23. The aligner 23 detects an orient
flat or notch of the wafer and adjusts the wafer to a
fixed position and direction. Then, the robot arm 26
conveys the wafer from the aligner 23 to an UV

20 irradiation apparatus 24. The UV irradiation apparatus 24
irradiates the protective tapes with ultraviolet rays to
lessen the adhesive force of the protective 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
is 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.



| essen the adhesive force of the protective tape. Then, the robot arm 26
conveys the wafer to a dicing applying apparatus 30. 25 The

pol i shi ng/ back-gri ndi ng apparatus 10 and the UV irradiation apparatus 24
descri bed above are the same as conventional ones. The conventi onal
procedure, in which the position and direction of the wafer are not
adjusted by the aligner 23, and the protective tape isOfdatwmdy 2006 30
after irradiation of ultraviolet rays, -and the wafer is contained in the
waf er cassette, differs fromthe present enbodi nment in t hat the dicing

tape appl yi ng apparat us 30 i s arranged adj acent to
pol i shi ng/ back- gri ndifng™€apbard J?pfoa%ﬂﬁy}tnr‘?e a@?aF?F‘é%|3§t| SheaBpEtat us 24,
and the 35 waf eisislacedveyed ¢iocdiierdhelegrittdpe tapbdgh pcdpparavarsd 30

W:thout Ithte pr %@aatds\égfat apsm@e;1nqspe@k@5idpfala@feaeen érd’t?@'eatlbgﬂt&f
ul traviolet rays any ap
appar atus 30, the &kﬁ gg’bcfztaecde&yl ﬁeg %‘?r}‘cceulngplgﬁf)l ggwﬁts Ee gpb faci ng
upwar d be'i:auseafap‘fer,artéesmwls,tlam@adydpt%@e@ﬂoﬁfat%@a'gﬁelroéat’éd at the
loatr]I t ddenot ed bYal’ﬁﬁyeﬁéénn&ﬂ“ﬁlﬁiteafbypghéi%ﬂﬁﬁhéedz5 ahove, the positi 023
and direction o e t i r

i y ik ‘rﬁ’gﬁge h%ngaad?a %’1 aﬂﬂ»oé@cy&% <h l?@Ae Q@a% e

it is accordln on on the s I's al so
arranged at a er%(eﬂ-Sﬁ’oéFFP’éﬁfP%atth ay éé’b tpctsdttlﬁé W%‘i"thrﬁ?S:B’fCtTh% & er and
the frame 31 fifethe 31t hehstwaferl @ndoviee tiramee 3positedrodehet edadey

reference, punbeg, 32 t%n@heeaéﬂtl%ndagwge& fb@er@@ewﬁw r@amgawsax?@ and,

after the back Is appl.| wth the dicin ey are reverse in a
reversi ng mechafit st §4déﬁﬂn? N B5T 8?8&’}%95(9&62&5%5 %éngur Fgﬁ%r 0 et he

waf er is peel edbaf¥ iisnapppied editihvéhd 5dicipg pepki ntheappaearawe3®d Then,
the wafer and the 4 rx@%rsaﬁ@ MY 6H 34 GRGARhENDASKbRAGLI eapStord 0 a

di cing apparat se 91 ch %tsetq;ol e%Fé\to ae%zi 5ag§f| n antproﬁéc Ilng

apparatus 92, a 56&i ng |a Fan
conflgura¥5on Oﬁape peeling apparatus 35. Then, the wafer and the frame

are conveyed from an unload section 36 to a dicing
apparatus 91 and assembled into a package in an
assembling apparatus 92, after being diced.
FIG.3 1s a diagram that shows the configuration of
20 the 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



20 the dicing tape applying apparatus 33 according to the present

enbodi nent. As shown in FIG 3, the wafer and a franme (denoted by

ref erence nunber 4 here) are absorbed onto a stage 5. The stage 5 can
nove both in the transverse and in the vertical directions owing to a 25
novi ng nechani sm 6. what is denoted by reference nunber 41 is a dicing
tape supply reel that supplies the dicing tape, and thé4datmaty 2@P6shaf t
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 rol | dteteenahie ¥ iersef 2| 39 (43l FEIEPBUTRF S SroltPEr XS GUF
synchroni zat i ondidiinly sapely of the tape. The roller 43 is not necessary

for a dicing tape thalsgpes0tiiUse @ddiRge. tbladSedO td@S5gAehA hat 35
the tape itself is rolled round a roller 42 vi a

d 48 fromthe roll
rol lers 45 and % TPREr 8998 YPr SOPAEPAPY 8588955& e%?adlrglﬁﬂ ﬁ\%t detects the
edge of the di cungtiapep@=itliamualytP@O8ige detecher vilen the rollers 42 and

35 in thﬁ ca_sg of t&ﬁﬁpf@xrégs a;di shflmhm. al:B%@lﬁjéﬁ ta'ooral, mbtr-hxi;@ possi EI eto
etect the side or the rear edge of the tap pI oper ing the 5
mounti ng posi t i SHC6F #gea cg_gtéledgf)‘é%:?%réeﬂlf?% & %/%I?Oe%sesﬁ%ag?}%éj%g %re
attached to a rmiing meehdesmddanbiet He FoRi REVerethdhessipht sipd est rai ned

by a noving nexdryani spedfoihat 4t isaduImede the phech irghtleandndlift. The
roller 47 js called,th I r.ql AN sl b EqnALG and
downwar d ladnd i?b&%egéeﬁo‘g%\r}%\%gfg Lg(é a cgﬁzgag?ép#gg%rsggxfcutté? 60 is

rotatably retaided CBYSERROPHESSHES! VA MNHERG RRCHRMSRE2REY Mot 768t shown
here, and the afige ebtéhboraltliyemodéss mdedsndsnj ra&ldrarughl oousstaraund t he

hole of the framg.e 13,5 Gid ddyelofi A ARckhat asboMS e Br €18&144 Ci ng tape.

As shown in FIG 4, a circular dicing tape 52 is forned on a carrier tape
) e Boly P R

51, a circul ar % %8h3ATNH rame.
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.1l, 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



fornmed thereon, and a liner 54 is further forned so as to cover the
carrier tape 51. As shown in FIG 1, the dicing 20 tape 52 is larger than
the circular hole of the frane 2 but not larger than the frane 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 OdfJamatre?0@d s t hat
enable themto be easily peeled off froapthe 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 comehcis \Blrlehlf)ﬁ@t%b om kBe Sughtnienghglde|Ed &46i Femtht is
that neither diehndopf trpepd2r o thieewboadiang ttapse58s edcsttedwnedi n an ar ea

a fixed distangg, fLom gh%c'f € Ghet hec sl gt ape SAecthgrefore, the

dicing tape 52 and t tape 53 can_exi st on ga, of her

than the specifFegndadgd 35h ‘Flr@ ATt 61 A EewYhE ﬂ?‘é‘bradr%#ﬁ i 14t rat e
how the n®n-cutothtciong tapethes nmyphpedetiient He dbeehgta dpe laf)b} yi ng

apparatus. AS SHOULHY HkCrSfieddasr ghiere nﬂ:zzeo‘@oJ@M@Ie\ftZOOG 712 and
48 are |located on the

he r| h |r of
t he wafer and fT}é‘?féefl%el'oﬁg?erborhééfF Si"ﬁ’engr SAPEr 1 7pu]1']h Ouﬁlh% (rg%t&a i on of
the roller 48 isoller filnanedthe hon-oht edicting gabeougmreismeé andtate of

free 5 rotati Ona Siubd e FRYI pubKEEBBethd Sydrerednbiothidierdagiet by thereby the
rollers 4 and4 ve to the left. Therefore, the non cut dicing tape is

pul | ed ou OfronfeHe *dI'l er 41 and the non-cut dicin tape i s pressed and
appl ied to the backsofshphe Waffdic-aRd ¥HRD far &FBTHYLT RFOHONELRPRIL 47 As
shown in FIG SBwhi/hherth% abateut Silktiayghipahieutpphiedhic khehehoba-afut

dcina Lae Lo OOBRe oct b Wik by e aasks ol dieopalop el e

frame, the cutter m)ves rame. an g of a pl ade 61
comes into 15 cHMtASWEER™E R hIRecEEIUIY iy 113 8 gh%toﬂ'gsf Fah®. Then

15 contact with the non-cut dicing tape on the frame. Then
‘the cutter 60 moves rotationally and cuts the non-cut
dicing tape into the shape shown in FIG.l.

Then, as shown in FIG.5C, the roller 41 is brought

into a stationary state and rollers 47 and 48 are moved

20 to the right by moving the moving member to the right
while the roller 48 is being rotated. By this, the part
of the non-cut dicing tape other than the circular part
cut by the cutter is rolled round the rollér 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.1lA 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



the cutter 60 noves rotationally and cuts the non-cut dicing tape into
the shape shown in FIG 1. Then, as shown in FIG SC, the roller 41 is
brought into a stationary state and rollers 47 and 48 are noved 20 to
the right by noving the noving nenber to the right while the roller 48 is
being rotated. By this, the part of the non-cut dicing tape other than
the circular part cut by the cutter is rolled round t hé4dahlagy 208 | n
addition, the fact that the direction of iBhe 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 circul ar art.to be peeled off. In the

above- nent i onedt Fh e "L HBPET'H Wy “¥ apdt 9 53‘& géag‘fb t he backs of the
waf er and the frame Whexedheopr8@uthdisingetapse dlioanpriedsl GheArahter® G 1B.
ghijjs apltol i eS_thﬁwa?fﬁ;ez;\eh%&s &é&%ma— eHb ﬂi@im?xﬁaaetaetg&émiscms_th@vFelsHGeS _
odi ng tape is bonded, i ed. repve In., S shown_in , it
is possible to oV e Sﬁ‘g iS?Fe?%d%% §ﬁ8 EJE1‘1‘§“et 0%t Egcf’g?frﬁ)ns{%%gi 5:égr|”h—a state
in which the sthged isid@5ofiothe aicddgrahdl- tHemonheurotieyd fd t&pe i s not

appl i ed tﬁ ;[mhekfﬂ‘&fc_ﬁﬁ:f andot Q]?sﬁcal’t@m;f apse thentionappd yeideonesr cag gi ci ng
tape to the ol e surfaces ne er..ang .t Jawgr. csq 1
frame sinul tane%)%sliqu:at)tff%r'a}3 i?}%lr}’t’h\éﬂ'lﬁétérég%ggctgﬁ% pre- cl)uét %gggll%n%dtape IS
applied, the roffet §he4¥°éh%lr4@ralt§eﬁnv%be tefigeh et FamtPraTdutheictiye 5 i s
moved until theapefis dedeofed ey thanedgs dearated of 4k ringht- 5 hand

side of tfig roller A%%élri-gggﬁon then ehher dk i RheHgie ieﬁeos@agéaé& of free

rotation and the ro Is rotated. By this, the pre-cut dicing tape
is supplied frohsthfft oF) eFamed- hENTDE f%ta@(?gg‘oﬁfst?l‘g %Fe-séi‘.l? %F?ecﬁgdng
tape i s detect eds yhathefetye met-ectodidihandpeinthi® myamrchwtodigeatd on with
this, the novenggite ofs LRE1SERAS tt@xeliNod BfilonisSost aid ad-amBS ahBerisd age
noves at the sane_s _%ed as tnhat hof rg?fzelprﬁ- ut g‘iac‘jva[]&]:'t ape, h@e pr e- cut
dicing tape |sw%ﬁ)ep!|p| JdPEES TR 505| I Ons 0 tﬁe frame an§ PR
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.1lA 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



wafer by pressing the roller 47 to the wafer and the 15 frane. 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 termnated in a state in which
the frame and the wafer have noved to the |eft beyond t0Mdapeary 2096 t he
roller 47, the dicing tape is applied+d4hke backs of the wafer and the
frane fixed to the stage, as shown in FIGIA and FIG 1B. 25 The
protective tape_ _pegell p t 35 has a structure, for exanple, as
shown in FIG 3, tgngi%g% %(% g?ga ized by an apparatus without a cutter. The
protective tape peelt ﬁd‘eaﬁﬁé%%ﬁw@ﬁlc%eaf%n Y PeRRFIBE wae PV | essen
t he adhesive fohaernd. dae appobeadtiive tape. 70 han apliadotdhietheadhesame t ape
s applied to the profes! ugetape pdaddonhen: d oaduesi v Liapephs pasl ed
off, the protective tape 1s peeled o £ t oget her. e section I ncluding

t he back- gPi ndePrawer tafel PalEshRe thipé aﬁb’i"gisﬁ‘é’n&pﬁgr aladd6rding to the
35 enbodi ment s ehitted prageent , | tweviticbnthée sprdesctibedtase 7dbdse. Here the

changes of the tapes.apnls gdelfed N WAEGE iSWTcRG8.1 ReddY SREOCESS are
descri bed bel ow g reference 04 anu%égzotgeg bsaﬁg# to FIGG6A to FlI G6H.

I'n the polishin§?rbick: gri REVRGSSHHAr t aCe§) YHWETEA, 1R the
protective taped¥9ing tHpel peplying hepsuprtee a3, otha vafek wdber 1' before

ITth i's tEi rwﬁd, ag@laﬁ & Raek i8s tack Qﬁadn@miamhi shedh@m?aegbkndhéltpng 80.
en, the thinned_ wafer to, e tective tape [ applied, is
cl eaned as shovvgr“?mr‘{3 I‘ﬁsGs%’BWnA?l)t’Amerﬁ{]ﬁfL‘é,a]?%gthemgflgrmia??asper g\%er%ed so that
the back faces apakief tonthpebagksciofgthaperafispllyrhg Bpparedetsis3zs the
wafer 1 is 10 ashangeith withed! athadk sf achdg ifpwaedpt&-ddie diekiegof the

frame as shown \:Qpé:,l céo69’hi@ﬁ'dtﬁe@edi%i SEH@iﬁf&%p@ZSBSis 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 is 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 ocff as shown in FIG.6G.
In the dicing apparatus, as shown in FiG.GH, 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



applied to the backs of the frame 2 and the wafer 1 as shown in FI G 6D.

At this tinme, 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 FIG6E, a tape f or &ﬂgllng 71
is applied in the protective tape peeling 20 apparatus 34 Jgguasng

FI G 6F, and the protective 70 is peel edl®dff together when the tape for
peeling 71 is peeled off as shown in FIG6G 1In the dicing apparatus, as
shown in FIG 6 r e e sQ_a ce hi nned waf er
1 and the 25 |l§%b§§§ 3 {gla%% ggand o ?gag %ﬁﬁgﬁ %% P?m%y point in
the dicing tapedspdipg/ @%ﬁ’spgstt&f’é APl HES PHgteR g ﬁ(jle déFing rtadeat i ng

ul traviol et raysppliyhagasihesiatesf aceerdifing thetHé csargpridapadi shiwssened and
cach die can be,&acklyor Rarl §de8bhe [1AMREnIbEL NGk (diRe LY IRANT HAE, vaCUUM

30 absorption or “the terral is selecte |ng
tape 53 sOt hatthtenélaﬁaﬁ%sii%é:hﬁopé‘ék e VRESER AT INF CARTYCS 35t i on.
descri bed above;he lygedldl ctarg bieapecappéed.ng 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 equi pnent can be reduced but 04 January 2006 - 15
al so the space can be saved. In addition, the back- grinding/dicing tape
appl ying system and the dicing tape applying apparatus according to the
second and third aspects of the present invention can be effective in
that 5 the damage to t he back-ground wafers can be reduced and the yield
can be increased. 04 January 2006 16 we claim



-1. A systemconprising: a polishing/back-grinding apparatus holding a
waf er taken froma wafer cassette, on a surface of said wafer

sem conductor circuits are formed and to the surface of the wafer a
protective tape is applied, polishing the back of the wafer continuously
after grinding the back of the wafer, and cleaning the back of the wafer
and a surface of the wafer a protective tape applied t&4daeuasy29Qce: an
al i gner detecting an orient flat or natch of the wafer, which is
reversed, and adjusting the wafer to!8& ~fixed posi.tion and direction; an
UV irradiation apparatus irradiating the protective tape with ultraviolet
rays to |l essen te c1adhesi ve force of the protective tape; and a dicing

t ape appl yi ng appar at us selecting either of a non-cut dicing tape or a

pre-cut dicing tape selected dicing tape to a flat frane
sp B8R pris 5o

having a circul a k of the wafer arranged inn the hole,
reversing the franme and p&&nshﬁthbaakdg;mnﬂznq;anmaratné holding ide of f
fromthe surface of th

erei P i3 c i ng

appar at us, wafes élaikSHesm"E‘kPe Faapﬁ{%‘h Ogt)pa%g“?ugggn giéeiuéil cing tape
appl yi ng aRth?q(eﬁi ‘é%m%@na@t@&er&:drhuatsaagedfmd laad pootkesmsriacd he
pol i shi ng/ back--gri ndi ng apparatus, the i 93'( t he &Jg Hrac%aetl on
appar at us alrﬁjtthI@eWélféan E’é&fee‘:td-ﬁﬁl vERY h?)pﬂ? 158 o PRIAERING (A y carried
out. pack of the wafer continuously after gripding the back of

the wafer, and cleaning the back of the wafer and a surface

of the wafer a protective tape applied to the surface;

an aligner detecting an orient flat or notch of

the wafer, which is reversed, and adjusting the wafer to a

fixed position and direction;

an UV irradiation apparatus irradiating the
protective tape with ultraviolet rays to lessen the
adhesive force of the protective tape; and

' a dicing tape applying apparatus selecting

either of a non-cut dicing tape or a pre-cut dicing tape,
applying the selected dicing tape to a flat frame having a
circular hole and the back of the wafer arranged in the
hole, reversing the frame and the wafer, aﬁd peeling off
the protective off from the surface of the wafer,

wherein the polishing/back-grinding apparatus,
the aligner, the UV irradiation apparatus and the dicing
tape applying apparatus are adjacently arranged and the
processes in the polishing/badk-grinding apparatus, tye
aligner, the UV irradiation appératus and the dicing tape
applying apparatus are continuously carried out.



