MULTI-FUNCTIONAL TAPE FOR SEMICONDUCTOR PACKAGE AND A METHOD FOR
MANUFACTURING SEMICONDUCTOR DEVICE USING THE SAME Technical Field The present
invention relates to a multifunction tape for a semiconductor package and a method of fabricating
semiconductor devices using the same. 10Background Art High capacity of semiconductor

devices Is geneiAIARITRICRTBRA R BRPITRIEIBRRCONIECTURCIERCRA KL ARper of cells

per unit area in view of quality and by a packaging technique through lamination of plural chips in view

of quantity. AYEEISHOShHENAI acNhding T RANUeS BYHEIHIEHIN 6k Ry PG (MIPY idihodHB has

generally been used. In the MCP method, plural ckips,gge laminated on top of each other by applying
a bonding agent and are electrically connected to each other via wire bonding. As a result, the overall
package size becomes greater than a space of the laminated chips by a space for wire bonding,
thereby providing an unnecessary space. To solve such a problem of the MCP method, a wafer level
stack packaging 20 (WSP) method is developed. In the WSP method, silicon through-electrodes are
formed in a Wedenitaliigid circuit formed thereon and are filled with a conductive material to provide

direct electrical connglion. REMGEI YL IStates 10 BALINEMEEmEiRE and the WSR maibedincrease

the capacity of the semiconductor device in view of quantity by bonding plural chips with a bonding
agent and laanihatigiiie oHigy isatiep ssiesulbtherdayigss MOR titethiod, since the chips are
electrically connected to each other by wire bonding, each of the chips has an open circuit-formed side
and has the bonding agent applied to the opposite side (that is, ground side) thereof to connect the
chip¥'to eacBaskigrompérerére, the MCP method requires a separate adhesive tape, which is provided

30 to the circuit-formeq side onjy, dyFing,3 hack GHPARG RIOGesREnINGY. A0IENGQIACERS ANHAA

pick-up/die-attachment process are performed after attaching a tape, which has an adhe’s_iveﬁayer and
a bonding laiféegtatipie ieppusie S troung brBYoPHieo Chib i@ thendirEetiformadsigeality and

by a packaging technigue through lamination of plural chips in view of guantity.
As a conventional packaging technique, a multi-chip packaging (MCP) method
15 has generally been used. In the MCP method, plural chips are laminated on top of each
other by applving a bonding agent and are electrically connected to each other via wire
bonding. As a result, the overall package size becomes greater than a space of the
laminated chips by a space for wire bonding, thereby providing an unnecessary space.
To solve such a problem of the MCP method, a wafer level stack packaging
20 (WSP) method is developed. In the WSP method, silicon through-electrodes are formed in
a wafer having a circuit formed thereon and are filled with a conductive material to provide
direct electrical connection between layers.
Both the MCP method and the WSP method increase the capacity of the

semiconductor device in view of quantity by bonding plural chips with a bonding agent

>
th

and laminating the chips on top of each other. In the MCP method, since the chips are
electrically connected to each other by wire bonding, each of the chips has an open circuit-
formed side and has the bonding agent applied to the opposite side (that is, ground side)
thereof to connect the chips to each other,

Therefore, the MCP method requires a separate adhesive tape, which is provided
30 to the circuit-formed side only during a back grinding process. Then, a dicing process and
a pick-up/die-attachment process are performed after attaching a tape, which has an

adhesive laver and a bonding layer, to the opposite side (ground side) of the chip to the



In other words, the adhesive tape for use in the back grinding process does not provide other functions
except that it can be used for the back grinding process. On the other hand, in the WSP method,
since the @ﬁ%ﬁ?@‘%ﬁé@ted to each other via the through-electrodes instead of wire bonding, it is

necessary to appli théx&iondidg, ageattesive eipeuitienped side aiihe shintacenressdbaships with
each oth : rdi P.meth uir that can. be applied not only to the back
tovide OHF& ﬁslgg;[%ﬁgtgt%x\t%ﬁt éﬂ& 11& c%gx E%queg %881’ {ﬁg ga rl( d%-}g{?éx}gtpgggess.

grinding process but a |C|n%g)rocess and the pick- chment process, instead

of the tape that c&rb@ErPHYEP8RTy Brtise'halieftherh g precBbss N 163 sraTestethicarmidblem
An emboditeentiaf the firesehtdistioder diseeks 46 proyidendimy) [tifurclicsedane tor gamictrductor

packagingHiish AN MBaskaiRdinG PIRAESPUR HifNG RIDEESP ADMIE ARIHURILIRRItachInG

process to be consistently Qerfomle usm% a_single muitifunction tape In process. Another

embodiment of the (HESE# bR RE L arawta Bhfidhb a8 n aRRkSE ARG Y derfi€onductor
device ushagkimsindingfpnetisa tapelsPaotnitallBalition procetn awhbodpidrtpiibetrdsentinvention is
conceiveghiocsglvamiha PrTlRMpashdessiinas 3Ry enANh AR ETRRUMEML Phihepresent invention
seeks to provide a multifunction tape for a semiconductor package, which can be commonly applied to
a rear-side grinding process, a dicing process and/or a pick-up/die-attachment process in a WSP
method. Disehpdtieer embodiment of the present invention seeks to provide a method of fabricating
semicondugtpnayieeshising the multifunction tape. According to an aspect of the present
invention, a multif, ' r a. semicondugtor package includes.a UV-c le adhesive layer on
one side of a basfgl{f]ll%r%%a}fr%%%%é? 3?5? g gg%%lqb(ﬁﬁafmsgufgfe%%%r% t éoé/@ee%ivméﬂ%%%t\}v%e%&ﬁ the
multifunctieh P& biee @ik adrg: cabishidirEa s draskerndine pEasesuis HEe H AVRTSA plurality of
devices tharkan whilekppribemingchiprogessess grnbingansistendfythe-gemieandsatorasehsitate opposite

to the de\ﬂpﬁf{g{ﬁ@ggﬁs{gﬁe%q FRPGaRsSQf dicing the semiconductor substrate into individual chips
with a dicing tape having a UV-cura I%‘fdhesive layer honded to_the ground side of the

semiconductor sUJHFATE, SRAPHE AR At S REGH b HAIRE ISy a7 ekt e TATIfifuRA SBSHeshaTare bonded

to the individudhdhipsgavitenticenchigsséparatednfzohe eadh fothewbyape dicing process are picked up

and die-attached. According to another aspect of the present invention, a multifunction tape for a

semicon c(;glrlpa%%gleﬁincludes a UV-curable adhesive layer on one side of a base film; and first and
in

second bofi¢ gcﬁ%lyers 0fthe adhesive layer, wherein the multifunction tape is bonded to a device-foi

Hied side of a serffecHthistonaubatide vavintiavshiialigs oiuevited therdon hhiteobéefoiming a
process ofgeifbiag sside ahthasesmisomausiorsubsiraieRppasiieifuihasivios-fprmedeside and a

process of dici semicand [, rate intq indivi £} chips with a dicing tape having a
UV-curab1‘(13gziaﬁ;jlf_}%%éﬁ/%lIa%1 ér gcgr%ljg té)?t%@%%é%ﬁ&%a%eb?%ﬁége%%i%enaﬂc or Islggg‘ tlgggﬁoa the first and
second bEFRIGTSEEBE 1A FRE PRGNS, REFE S8 BOH e Bl e M disonliachamen psareifeihe chips
separatedNimredaldother by the d_icing process are pic_ked_ up and di_e-attached. _ A_ccording to a
further aspect of WERFRPMIRRANAN o EBRALAR IARIEAIATARS RICARIHGIO, dRUiAS I Glude

bonding ultifunction tape to one sjde of a semiconductor substrate having bumps (circuit pattern)
formed tk?@%b‘f‘?,t’ﬁf’esﬁ%’lﬁ?ﬁﬁgﬁ% %ﬁ@%ﬁ%ﬁ%“&%@@ﬁ?&?@ié@&hesive layer on one side of a base
film, and first and Aecodthpoteding dayers oh tie pehesive tayeopgrnding fubaekistdpeoféhe
semicondsiaiosidbstiates derdingiadicing tape ia ihsagind side of the seRigongLGgfsubstrate;
dicing theagglgi_ctond ctor Séjgstr e into individual higs; %cking#bg thegﬁhi s with the first and second
bonding I13)ers Bohded thefets aiter reroving the iThy tAPE A ?d%l‘fméﬂ%lgﬂiﬁgﬁsing the
first and Sédsndwsbiwlingirayerdormedagdording ssmperadother sEpsetofthéngrasphritivertfon, a
method ofiéeluisativg-arsermiropatitatife icerin@iidebontingsamudifuiction Japa daanreoside of a
semicond trate havi umpers (cireuit.pattern) formed thereon, the multifunction tape
comprisin%%%@%’?ré%%éav gé%%ﬁ’é%ﬁﬁ%?&“%‘%é‘@%%“@faa%%’é’?ﬁﬁ’n?%ﬁﬁ‘% rtshea%?crin %%ocncgﬁlgt%nding
layers on$HsEdRaat0dNdpatghiinigrdthadidnmtenahedeimdeNdoer e aikesie; lavsing the
semiconductor substrate into individual chips; picking up the chips with the first and second bonding
layers bonded thereto; and die-attaching the chips using the first and second bonding layers.
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Advantageous Effects According to one embodiment, the multifunction tape for semiconductor
packagln% enables a back-grinding process, a dicing process and a pickup-die attaching process to be

consistentg¥eFdEMBE waigd sifgletdpe. senpernduier thebsitdttuAed o apesinaiddeeeantirst bonding
layer conlﬁsﬂmggalb%gLtrm&g@mﬂm@émmaf@&%%w&m b the adbrsialayesaadthegecond

bonding | th ftb ' be hard d alon th the.adhe eIaerdrnUV
oG e e Ty TR IR T i RECE A A1 L e, i e
multifunction tape’aliowtinth écbamiipndirgtprbtespraswu thevpitiup-dim altidehitigptase $s to be
consistentiy,pesferped Hé&ﬂgg% ﬁﬁ%ﬁl&é@@%}\bﬂa{%‘{@ Lae A mIiifRclian iare AW i,

back-grindin eﬁ1{3rocess ICIH% process and pickup-die attaching process to be consistently performed
using a suﬁ‘@‘ig AhRBIREP R B RS BT He R ARG S 1S NS aBOVE h i o HB LR, HP5tures and
advantages lafrithel pire sedédineefiiaredvithdie od me appatehictiendbartod dviivig g:i aspmmmjr @ffexemplary

embodim v 0 tio h.the ac anyi rawin i iS a sectional
view of a%"lnﬁtl%nﬁc{t}%%o%agg %gr grllnfﬁ%%nﬁ ctc?rg paé%a%%%%%onﬁngg?odgnoem Sﬂ'lmiecr?{l Pflkﬁe present

invention:S2BRTEE oPReS gt JBetibAsibws ek sidnattbd prdapicelidyasdheicomitmndrderice
accordingsthafirsti e R Qflﬁ'@@ RIEBaeNE] iup@ @bng a FlOSuiH1e ddhadr sestignal views of

a method, of ating a se dewce ac a second emb dlme of the resent
invention. Qggté{m eég %gsan ion G {n‘eﬁj Erﬁ%&?ﬁ Hf Or “;5%% ﬁ’aﬂ% rﬁaﬁ?érﬁ%&& ents of the
present irvertion W}lbtse()deibcrm&:hlfmmm@d {aith E@%b@ﬂd@ddﬁh@am@mﬁaﬂynﬁgpdraﬂmhg@i
chips separated from each other by the dicing process are picked up and die-attached.
According to a further aspect of the present invention, a method of fabricating a
semiconductor device include bonding a muliifunction tape to one side of a
semiconductor substrate having bumps (circuit pattern) formed thereon, the multifunction
tape comprising a UV-curable adhesive layer on one side of a base film, and first and
second bonding layers on the adhesive layer; grinding a back side of the semiconductor
substrate; bonding a dicing tape to the ground side of the semiconductor substrate; dicing
the semiconductor substrate into individual chips; picking up the chips with the first and
second bonding layers bonded thereto afier removing the dicing tape; and die-attaching
the chips using the first and second bonding layers.
According to yet another aspect of the present invention, a method of fabricating
a semiconductor device include bonding a multifunction tape to one side of a
semiconductor substrate having bumpers (circuit pattern) formed thereon, the
multifunction tape comprising a UV-curable adhesive layer on one side of a base film,
and first and second bonding layers on the adhesive layer; grinding a back side of the
semiconductor substrate; dicing the semiconductor substrate into individual chips;
picking up the chips with the first and second bonding layers bonded thereto; and die-

attaching the chips using the first and second bonding layers.

Advantageous Effects



Referring to Fig. 1, which is a sectional view of a multifunction tape for a 30 semiconductor package
according to an embodiment of the present invention, the multifunction tape includes a base film 100,
an adhesive Iayer 110, a first bondino layer 105, a second bonding layer 120, and a protective film 130
Herein, the tem, "bonding layer" means a layer that enables only bonding to an object, and the tem!
"adhesive layer" means a Jayer that can be a here to an obj F@ghnd can ber moved therefrom after

curing or the like. For&AHIe, '8 RAEuF AR LRy Feferrl %e@% tht WATHEORARTRE to a
semiconductdrskaginsoetaeldike Ragkcaritsing perkestd paeEtEretsnIIsy Mmqksadthmﬁtachmo

Further, the Q@@@Hmwerc@feﬁeﬂi@qaaw&ﬁedvmme%emieqagucmrwﬁteﬁwllthe hensgeds@nd which
will be separr%\ted fr m, the afd % Ve, laéelr but banded to |Wldual chles when d|<%

semlconductorpwa?er In Efo $he ¢ ||c())§1%1r111 ing U fhe%:?ilps S0 As%8he usea as a ono?ti)ng agent

whenthe chif #E88EHAEI% aé%dé@dseﬁqeéogm layer sgrihat, fisefHghbsndnayay shasms ke layer
that has a lowerdipeelinigractthdie thindhondiagtajenvity vespess tharebigchiandeanibeusac for

temporary jot;&!gg gg’L& ince. Qecmgﬁgr}ﬁh%gl{%qgvgi the present invention may be consistently used
Fin

through the Ing process, dicing process and die-bonding process, it is very advantageous

when the multifunctidf*6apetE SFsHEY t5HRe WSE Hethbrf fnsRRRRHiSraneshAldnils serkaRnda with
the bonding agectirapplied der atoirtgit-formeesigepef-osanticosidgctor wafer. ﬁaﬁe<B~ae&ﬁmzr> the First,

the base f"fﬂ&@ﬁ%@%ﬁmﬂg@l%tmt%@ J&&FGHHHH%t oifisemagdiment il be gesqried ;i
The base film 1%%&3 substantially the same as t?at of conventlo al tape that is 20genera| y used for

the back grindiAGTHTEEERESss 1© §ﬂ8§}§t RReF a'he ?1§8bg S'#RE base film of the tape for the

back grinding process. For example, a thenuoplastic expandable plastic film may be used as the base

film. WhgR& walenpavingreraEpit.ARsign is exposed to physical impact during the back grinding
process, cracks may be formed in the wafer or the wafer can be broken. Thus, the base film has

thermoplastic and expandable properties to protect the wafer by absorbing and relieving the impact

during the back grindifg pracessa other Uihieks thebase-dilm mayaliowyiraviplet transmissiamin
particular, since the adhesive layer 110 is a UV-curable adhesive comf)osmon the base film may
exhibit good become apparent from the following description of exemplary emood1ments given in

conjunction with the accompanying drawings, in which:
Fig. 1 is a sectional view of a multifinction tape for semiconductor package
according o an embodiment of the present invention;
20 Figs. 2 to 9 are sectional views of a method of fabricating a semiconductor device
according fo a first embodiment of the present invention; and
Figs. 10 to 15 are sectional views of a method of fabricating a semiconductor

device according to a second embodiment of the present invention.
25 Detailed Description of The Embodiment

Hereinafter, exemplary embodiments of the present invention will be described in
detail with reference to the accompanying drawings.+
Referring to Fig. 1, which is a sectional view of a multifunction tape for a
30 semiconductor package according to an embodiment of the present invention, the
multifunction tape includes a base film 100, an adhesive layer 110, a first bonding layer
103, a second bonding layer 120, and a protective film 130.
Herein, the term “bonding layer” means a layer that enables only bonding to an

object, and the term “adhesive layer” means a layer that can be adhered to an object and



30transmission of ultraviolet rays in the wavelength at which the adhesive composite can be cured.
Therefore, the base film 100 does not contain a UV absorbent or the like. The base film 100 has
chemical stability. That is, since the base film contacts CMP slurries during polishing and is exposed to
physical impact during back grinding, the base film is formed to have chemical stability. Since

polymers such as polyolefin polymer generally. have chemical stability he polymers may be suitably
used for the B%g’ ilmﬁ%‘ﬁd R’el)%?é?n d GF bRy Mer i efogfj{lfs(éﬁmﬂ =b%ﬁ%iﬁ?égfﬁ18 esive
polyolefin-bassferfilmsisudheas payethillehe apsliydrapylenaicinyiens/ prapylene copelyriets: he

polybutene-1, ethylene/vi cetate copolymers, mixtures of polyethylene/styrene butadiene rubber,
polyvinyl chﬁ#f&%%ﬁ?gﬂgﬁ%E%sfﬁggﬂggﬁém%@éﬁ?ﬁ%ay comprise plastics such as polyethylene

terephthalate, polycaFhahatethpalytiethidvaettac yiadaypnddhenlitea hesmopiastic alastomarsesuch
as polyurethane, polyamide:polyo | copolymers, and the like; or mixtures thereof. The base film
100 may hava%()gdr%ﬁltﬁ%@e‘?%%c%ﬁﬂe%s ﬁ‘?éarré’\t/egi a&i%?\& g%@@‘(ﬁitﬁ%&%’&%{%@ aa Hé’g?\‘/’éd erorto
improved imp&hﬁ;&bs?{mid'mil(ﬁlgr'ﬁ}g ﬁhﬁzh&ﬁm@mmdmd ' E.‘l’Sﬁfiﬁ)GB;tSfShips T,n'?chﬁdkaﬁg Eirlnahma%m o %Elared
by blending and meli olefin chips to produce a polyolefin melt, follqwe xtruding or blowing
the po|yo|efir¥°m§|ﬁse‘p o 8 PR il AL e Shin RiceS BrOp8—iBea ﬁe?%gsfgafﬁﬁ will be
detelmined accordingtetthe kKind:dfidieadedechipand hdhaseHinmaylbesubjecieditocsutiacene
20modificatian t%.irgqroyg tht bondi?g force with regsgecgto the adhesive layer.110. The surface
modification rr?é}ylgé g‘%‘hf&ca‘%?%%e%?@a? F5E8RE AR e&g%gl lb‘fefﬂgoﬂ slgﬁllﬂ?owss includes a

plasma process, andsancexamptelofithaicheimical processdnalugesmdarinline eoatingspratessea primer
process, and ﬁhe like,.in Wis,kembo iment, the surface modification of the bhase film is performed by a
thro the bag %c@ 1

corona-dischAlge R GEesTE 8515 Ao IRe adhsEge RS 1% B

O&ted Reresi. * = 1He base
film 100 mayddavetaztoickness ah8Q:300tmvinvterms of waskabilitytBnOMSY trassadissiorhich die-

attachment is performed with the bonding agent applied o a circuit-formed side of a
semiconductor wafer.
13

<Base film>

First, the base film 100 of the multifunction tape 10 according to this embodiment
will be described.

The base film 100 is substantially the same as that of a conventiona! tape that is

20 generally used for the back grinding process.

Various plastic films may be used as the base film of the tape for the back
grinding process. For example, a thermoplastic expandable plastic film may be used as the
base film.

When a wafer having a circuit design 1s exposed to physical impact during the

23 back grinding process, cracks may be formed in the wafer or the wafer can be broken.

Thus, the base film has thermoplastic and expandable properties to protect the
wafer by absorbing and relieving the impact during the back grinding process.

Further, the base film may allow uitraviolet transmission. In particulaz, since the
adhesive layer 110 is a UV-curable adhesive composition, the base film may exhibit good

36 transmission of ultraviolet rays in the wavelength at which the adhesive composite can be
cured.

Therefore, the base film 100 does not contain a UV absorbent or the like.



A thickness of the base film 100 less than causes easy deformation of the base film by heat during UV
irradiation and- cannot sufficiently relieve impact by the back 30 grinding process. If the thickness of the
base film 100 is reater than 300gm, a single roll of a finished product has a smaller length than the
thickness thereof in practice, thereby disadvantageously increasing time for roll replacement.

The base film 100 may have a thickness of 50-200,01 to. fill up.the wafer surface on which bumps are
formed o provide seddfo TEigfBsL) LA EENE ) T2 MNTEt e Fvi Ctrais StFes F9F 100 of
the multifunctionitaperid docarding dbithesinbadipoest wilbbadebtriped. duringAdthaugh e aglaesive
layer 100 is not limijted tg a particular material, properties before and after UV irradiation are important
in selection olf%?e&n fél%ﬂgeatf?eﬂﬁﬁﬁ%bﬁ%l‘f%g@%%&Before UV itTadiation, the adhesive layer 100
exhibits strong tack teipreveniine sl Qwade oo biingotiamagedeasie taaibration o meviemettzand to
prevent chemical materialfbsuch %I;yCMP from gwa ing interfaces between the respective layers
g 2 At

during the bR GARGIRG pRSELERY Sishiy Roi and second insulation bonding layers
105, 120 and the wafexonplse atheasiver ayes I00ufUrhes, ke itcadiateny shdrdhesividayer

exhibits an increased cohesjve force and contracts by a crosslinking reaction 15 to allpw the adhesive
ayer 110 and e BaseHHALABE S bR Ko R HaAWARF T W HE ire SRty
insulation bosetingrayersil@bstd20m@imbenaed mhy Arkeebshapedibondingtape thundgha sighiicant
reduction in bgﬁdi%ﬁ#}o e oC{ tgg ad%géi\% er 110 to the first insulation bonding layer 105. In other
words, any niater %&j%ré GidEE o e SSive layer 100 so long as it fulfills the aforementioned
properties before andraftebibe 20kl Vifadiationrise plaanerallyithesaghbesivie/layer kit mhaltane for
use in the backlgringin roc?sfs rpt%%corqggsela_ V'(?g'ljrt?bl?‘lcq A ositiop or a non-UV curable
composition.po “4h %n%tehé)r%V gb”e r'ihe ﬁgkag[? it g ﬁ?oéé%s, HERBIRUY 2iriBIs Soipbéition
provides a coraaratheely, lovivboinding fostedpeloraddtyaitadiatian, sortiatitne thdhesive layer can be

easily peeled from th% Warger b}ezﬂ?nr?sbshaged bondinLgT1 ﬁe without UV irradiation. In the WSP
e

method, however, the %ed &y ayer 1P mist vé f)nee froRT Céu%fi?sttoir%tsmlﬁlélcfivoenab‘?)?%%fl]hn@’g‘aIa%/rgri 105

which is an ovgéniesmiertacte mithkis easgssince thepadheasivedaytanemimprisirigd hie:vank$yirciimable
composition is not substantially peeled off by the 30 reel-shaped bonding tape, the UV-curable
composition & USEd for an adhesive layer of a tape for use in the WSP method. There are two types of
UV-curable composititite Ge iSlamixtyrescomnpasifionyoblending and melting polvolefin chips to

produce a polyolefin melt, followed by extruding or blowing the polyolefin melt.

Thermal resistance and mechanical properties of the base film will be determined

according to the kind of biended chips. The base film may be subjected to surface
20 modification to improve the bonding force with respect to the adhesive layer 110.

The surface modification may be a physical or chemical process. An example of
the physical process includes a plasma process, and an example of the chemical process
includes an in-line coating process, a primer process, and the like. In this embodiment, the
surface modification of the base film is performed by a corona-discharge process so as to

allow the adhesive layer 110 to be coated thereon.

-3
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The base film 100 may have a thickness of 30~300um 1n terms of workability and
UV transmission.
A thickness of the base film 100 less than causes easy deformation of the base
film by heat during UV irradiation and cannot sufficiently relieve impact by the back
30 orinding process. If the thickness of the base film 100 is greater than 300/m, a single roll of

a finished product has a smaller length than the thickness thereof in practice, thereby

disadvantageously increasing time for roll replacement.



UV-curable acrylate and an acrylic adhesive binder acting to foiin and support a coating layer. The
other composition has a structure wherein UV-curable acrylate is provided to a side chain of an acrylic
adhesive binder. When the mixture composition is applied to a general tape for use in the back 5
grinding process, there is no transition of the UV-curable acrytate, which is mainly composed of low

molecular weight materials, since a target membey of the tape is an.inorganic material such as wafers.
As a result, the bondihBFfBiEe @Hﬁgﬁlﬂ%@d’ﬁé’sﬁ&‘ﬁ%? 8%3%’ e %@&lﬁﬁ&%@ﬁ ?Ieﬂﬁ]%ecﬁ after
UV irradiation, to,allowhe adhesivalaverio briresled afl.bydhe reel-shaped bonding tape. 10In a

tape for use in the WSP method, however, since the adhesive layer 110 contacts an organic interface
such as the first insulation bonding layer 105, the mixture composition of the adhesive layer allows
partial transition of low pglegarweight acrylate into the first insulation bonding layer 105 and the
acryiate is cured by UV rays during the transition, there??écausing an increase in bonding force

betwelen the layers aRExLRsFRdiaHERIe adbepisd axgcdinG ths iRaHVBFHIA b 1Adserd@ &alrer 110

may have the;strygty@Mberein theillV-edrable carbon-to-carbon double bond is provided to the side
chain of the acrylic adhesive binder, rather than the mixture composition. The structure wherein a low

molecular weight mat&HarreviRg adessbniasce b 20t dBUHIE Boh @I SHVdRYTHEL: SEPERST of an

adhesive resin.gxhibitingradhesiyeprensities thrsushaichemisalreachonsaAsl te pehayenlikea single
molecule is referred to as an intrinsic adhesion composition. The intrinsic adhesion compaosition is

prepared by pOIGcziRg e Athasiretkeintanadiiiaiiy g dAbsriBlsa B dttble PSR dthe

polymerized aghesivgke9iingd (Reactionmechanismiier providingievimotecyiakweightacsylate
having a carbon-to-carbon double bond in the inherent adhesion binder is as follows. The reaction

mechanism nfBElsIsuehas b)Y CsHBmABEALIBE ftiRsa R5IOGHR, 188 RSREE Vo biRatdbrnsrhe

carboxy! group,and;aRROMLEFQUBy arcapRinaliemefia: N0l gropRdand: ARiisOGRRaIe BrUP, a
combination of a carboxyT group and an amine 30group, and the like, which permit easy polymerization

to an acrylic diffé chiinand theagedia g RS S Nalsh oFurdliBta ditipt KalBERLRY B%ong as

the combinatign, eiablesahsa raRetianimeshanisondowr avide adownaleculan Weighhasly e diaving
the carbon-to-carbon double bond to a side chain of an adhesive polymer. Each_of thgfunctional

group$ may B8 %@%%W%%Y@@Wt%@aﬁﬁje@?@%lﬁﬁ%ﬂBﬂf(i’el?p PN RRSHSETFRRWER REEErtate.

which the first and second insulation bonding layers 105, 120 are bonded, by a reel-shaped

bonding tape through a significant reduction in bonding force of the adhesive layer 110 to

the first insulation boﬁdﬁng layer 105. In other words, any matertal may be used for the

adhestve layer 100 so long as it fulfills the aforementioned properties before and after the
20 UV irradiation.

Generally, the adhesive layer 110 in a fape for use in the back grinding process
may comprise a UV-curable composition or a non-UV curable composition.

In a general tape for the back grinding process, the non-UV curable composition
provides a comparatively low bonding force before UV irradiation, so that the adhesive

253 layer can be easily peeled from the wafer by a reei-shaped bonding tape without UV
irradiation.

In the WSP method, however, the adhesive tayer 110 must be peeled from the first
insulation bonding layer 105 which is an organic interface. In this case, since the adhesive
layer comprising the non-UV curable composition is not substantially peeled off by the

30 reel-shaped bonding tape, the UV-curable composition is used for an adhesive layer of a
tape for use in the WSP method.

There are two types of UV-curable composition. One is a mixture composition of



According to an embodiment of the invention, the intrinsic adhesive binder has a 5 molecular weight
of 100,000-1.000,000 and is prepared by providing a low molecular weight material having the-
carbon-to-carbon double bond and containing a terminal isocyanate group to a side chain of a binder
copolymer through a urethane reaction. The UV-curable adhesive composition may be prepared
by mixing a thermos tmg a ent, a photo injtiatqr, and the like in.addition to th repared adhesive
Obinder Any KIREGPhEHAOLBIT HOEH o Bl IEEd 0 Tort 46 ea e et S Fdirion
with a fu nctlcmaézg mhtpcph@vlaﬁdﬁ@smsrsm mambﬁfrﬁwezm‘b@sw hindbre acryldfdhefrndtiehal group
provided to the Slqﬁ arb yl uroup,.an epoxy curing agent may be used as the
thermosetting 4y ?Hh "r?é‘f bgffb%rowded 15to the side chain is a hydroxyl group, an
isocyanate curing agememayebmb@e@ comp@sﬂ@dﬁmmﬂypasm&ammmrlm@ageﬂmmmwBMas the
thermosettin nt. Further mixture of at least tw from the eppxy curing agent,.the
isocyanate c%ﬂ?gae%ewp SR t r&é?a%?ngmﬁﬁgdla Ogr%ﬁm bé“bfg%a acPSfare, “#Hg%th rﬁﬁ%&é‘ftlng
agent must b@ﬁﬁﬁ@&it@ﬂhe@dhsmmiawighpmmdﬁa&b@nﬁmg Ro:toreewltbrrespeet ttpéhe palyolefin
base film. Any kind of oto nltlator nclu[((é;l}I ketonpe q?" ceton henone-based p to |n|t|ators
may be used BTG 2B AL bAUIAF Enama (6 B biGkel By TR/ PA55 15 Broduss AaTes

When the phtﬂ@matﬂrelsv@ﬁiﬂtﬁlmdlﬁbmlﬁc&iﬁﬁw@ dayel,Theedibomtaredicbormhdadhiaiboaf the
side chain in th adhz é@bb % IS i{ﬁ%ed ?) crossllnklng reaction by the radicals to raise the
glass transitigh %Hﬁ? Y R4 %%Hat the adhesive layer loses tack properties.

As amesult, the adhesive layer tan:be peéied%?@?n hehigt insuatinnsheading ddesi1OSayith thinimal

force. 30The adhesive layer 110 ma be fo n tihetbaselfltlm 1 O% glrlect c%xtm or m be
transferred t& MEBASE R0 lgfrté EOatim héli‘;slvien TR0 A TETesse Hiitn and drying t

adhesive layebmposition of the adbesive iayer ailows partial trapsition of low molecular wmgh‘c
acryiate into the first insulation bonding layver 105 and the acrylate is cured by UV rays
during the transition, thereby causing an increase in bonding force between the layers after

15 UV irradiation.

Thus, according to this invention, the adhesive layer 110 may have the structure
wherein the UV-curable carbon-to-carbon double bond is provided to the side chain of the
acrylic adhesive binder, rather than the mixture composition.

The structure wherein a low molecular weight material having a carbon-to-carbon

20 double bond is provided to a side chain of an adhesive resin exhibiting adhesive properties
through a chemical reaction so as to behave like a single molecule is referred to as an
intrinsic adhesion composition. '

The intrinsic adhesion composition is prepared by polymerizing an adhesive resin

and providing a carbon-to-carbon double bond to the polymerized adhesive resin.

Reaction mechanism for providing a low molecular weight acrylate having a

b
h

carbon-to-carbon double bond in the inherent adhesion binder is as follows.
The reaction mechanism may be obtained by combinations of functional groups,
such as a combination of a carboxyl group and an epoxy group, a combination of a
hydroxyl group and an isocyanate group, a combination of a carboxyl group and an amine
30 group, and the like, which permit easy polymerization to an acrylic side chain.
Additionally, any combination of functional groups can be used so long as the

combination enables the reaction mechanism to provide a low molecular weight acrylate



When the adhesive layer is directly coated on the polyolefin base film, the adhesive layer is generally
dried at 60C or more, which causes the polyolefin base film to significantly contract while passing
through a drier, thereby providing dimensional instability. Therefore, the adhesive layer is generally
formed on the base film by transfer coating. Irrespective of the former or the latter, any coating
process including bar coating, gravure coating, comma coating, reverse-roll goatin?, applicator

coating, spralNanifg, SRBARENRERAM IR RISRPRS! fish i s SAHESYE1AAIT0E B8 BRE 236 L&A form

the adhesivepoatpfitiRbaseiinhid sEislbandinaiayerrio the IRdRQiRUBHHRCIOBR AR ackarding to
this embodiment, the adhesive Iar%é({ar 110 is coated on the base film 100, and the first (insulation)

bonding layeP &S e BietRe adhesive layer 110. isThe first insulation bonding layer 105 is

designed to allow pari ¢aergabio: kg cuiBsibyddtravieletraysisn aadomHaw-netiealydhenadhesive layer
110 but also the first insulation bondingﬁL?/er 105 contacting the adhesive layer 110 to be cured by UV

irradition, thfdesPEG a9 e hWART g DEEINNY s deerrafesbPih8 Rttt tdpeicgiite the

first insulatioRsbiondingiayer L85 Actshasabendingaeentdentinaliy 20 pengingupper angewar chips,
it has properties capable of satisfying reliability of a semiconductor packaging level. Further, the first

insulation boRIRGERFPYB 1Ra% RihEER @ VPRSI P R R EK G AT R HEARE I peeling

characteristics for remmgyingthepase filmpkoRanddheashesivaiayerd 1a-famdhedfirstanechgecond
insulation bonding layers 105, 120 without damage to the bonding layers after back grinding. 25Like

the second in&EEHSA bR AR Iadel 1030, IEARS: ASLIRE B IRARG HRTeFoL 68 9 Y Ho AR IAE about

60r tppthe wakgggsurface, which has a circuit design and severe roughness thereon and is die-attached
at about 200 t to a support substrate such as a lead frame or PCB S{gter dicing. r¥ composition

An
can be used for the firSEinShAAOREORBAG TS AFTO%8S RInYSad FORCETF AairRRIRTSE 5o BIREHbrce
between the nppasandionenehing whdersatisiyiag weliahility oiasemicanthstos pagkaging level. This

is because the first insulatign bondipg layer 105 js also bonded at one side to
If the functional group provided to the swde chain is a carboxyl group, an epoxy

curing agent may be used as the thermosetting agent, and if the functional group provided
15 to the side chain is a hydroxyl group, an 1socyanate curing agent may be used.
Additionally, a melamine curing agent may be used as the thermosetting agent.
Further, a mixture of at least two selected from the epoxy curing agent, the isocyanate
curing agent, and the melamine curing agent may be used.
The thermosetting agent must be added to the adhesive layer to provide a bonding
20 force with respect to the polyolefin base film.
Any kind of photo initiator including ketone and acetonephenone-based photo
initiators may be used so long as it allows molecalar chains to be broken by UV rays to
produce radicals.

When the photo initiator is contained in the adhesive layer, the carbon-to-carbon

[
ia

double bond of the side chain n the adhesive binder is subjected to a crossiinking reaction
by the radicals to raise the glass transition temperature of the adhesive layer, so that the
adhesive layer loses tack properties.

As a result, the adhesive layer can be peeled from the first insulation-bonding
layer 105 with minimal force.
30 The adhesive layer 110 may be formed on the base film 110 by direct coating or
may be transferred to the base film 110 after coating the adhesive laver to a release film

and drying the adhesive layer.



the wafer or the like with the other side thereof contacting the second insulation bonding layer 120
when the chips are stacked in multiple layers in the WSP method, irrespective of a need for
improvement in peeling characteristics in terms of process. According to an embodiment of the
invention, the first insulation bonding layer 5 105 is composed of a mixture of an acrylic resin having
film formability and a hi%h molecular weight and an epoxy resin acting as a curing part. Since

both the first insulatiol Bhditg 245& T 08 35hd the EetBn dIRET st i o RAN G EYer’t3d S pibtided

as film-type bonding-agents afhermopiaatia msin havipggeetfilmiormabiliy andm G4EgiRAS
providing a bonding force are used in the first and 10second insulation bonding layers 105 and 120.
According to siirefissatimentiodchisinleeniesinthdlaengle resihies. udedels thectidinsopliastisiagih. An

example of the AGIYIC resinlagildes ammaghligubber hatis a cORRYMET Ol ACLYIG BSIRT Olhsfer

methacrylic ester and acrylonitrile. Any epoxy résin may be used for the first insulation bonding layer
so long as it £82¢@8-provide the bonding force in a cured state. Here, since it is necessary to have two

or more functional groups I REGrMAsHARSeAL R e cROK e IAY heisalested ftombe

group consisting of a bisphenol A-type epoxy resin, a phenol novolac epoxy resin, and a creso
novolac epox§f #E8if. Fatther CTaITIASEMEUEALISH Bonding tayers 0B may oo medtine caping aceelsrator for

20 curing the,8RaxY [RSIN,TBE GHUing Aseeleratan Ay be selepred fromdhs grpyB:SPRRISHRGAL.

imidazole curing accelerators, amine curing accelerators; phenol curing accelerators, and the like.

It is necessaPfdthBiadaidiasin, the epoxy resin, and the curing accelerator to exhibit low moisture
absorption during curing. The first insulation bonding layer 105 may further contain inorganic particles
such as silica to improve dimensional stability and thermal resistance. The first insulation bonding
layer 105 may further<orstdianasigaldgeesupling agent, if necessary. In addition to the

compositions providing fhe eliabiliyehhe Semicandiaiar30-packading Ievel andibonding Gapability,

the first insulation bonding layer 105 also contains a UV-curable polymer that has the
carbon-to-cafssicd st bepIlEYd Ay heh trelBaHeawEatorbposiag wietitstins iaiorondiny layer
105 has reduggd.tack-y.UYcuring, it is not easily peeled from the wafer or the like by the
reel-shaped bonding filim. Thus, the first insulation bonding layer 105 is cured by UV irradiation to

improve peeling charaétefisticasuiationbesdaiadas-an Eniboeriarstt BT thidvehilsicd Eohfiouird
added to the fiystjigsyiationhanding Jayer, 10z apd having,the garkon-tescarban goublgbepdsnay be a

polymeric material. , . _
insulation bonding laver 105 contacting the adhesive laver 110 to be cured by UV

irradiation, thereby significantly enhancing peeling characteristics of the multifunction tape.
Since the first insulation bonding layer 105 acts as a bonding agent for finally

20 bonding upper and lower chips, it has properties capable of satisfying reliability of a
semiconductor packaging level. Further, the first insulation bonding layer 105 has
enhanced workability for packaging, that is, enhanced peeling characteristics for removing
the base film 100 and the adhesive layer 110 from the first and second insulation bonding
layers 105, 120 without damage to the bonding layers after back grinding.

25 Like the second insulation bonding layer 120, the first msulation bonding layer
105 is also bonded at about 60°C to the wafer surface, which has a circuit design and
severe roughness thereon and is die-attached at about 200C to a support substrate such as
a lead frame or PCB after dicing.

Any composition can be used for the first insulation bonding layer 105 so long as

30 it can maintain the bonding force between the upper and lower chips while satisfying
reliability of a semiconductor packaging level.

This 1s because the first insulation bonding layer 105 is alsco bonded at one side to

i0



Even in the case of UV curing, low molecular weight compounds such as oligomers or monomers are
likely to undergo-partial transition into the adhesive layer 110, which contacts the low molecular weight
compounds, and are cured at an interface 10 between the adhesive layer and the low molecular
weight compounds by UV irradiation during transition, thereby significantly deteriorating peeling

characteristics after 1.JV irradiation. According to an embodiment of the jnventjon, a polymeric
compound it (HEEAEGREERTBER UUBELOHB PSSt T4 By ier Sham & HeSg S e
UV-curable Laeompoundivhichhipageedaiaaadirstinsiatiandantding/eyendtiid, irespvedoeding to an

embodiment of the invention, the UV-curable polymer compound is an adhesive binder that has a

molecular weidiEof 0B a0 SEB0BEE IRE PRSI DY I SHaNF RN molecular weight material
having a carbon-to-carhandigulaie hondieheantaning ia ferminakisosyarateigrovhimaisideehain of

a binder copolymer throug%/g Zﬁurethane reaction. .. The first insmﬁtio%bon%@g)(lay r 105
comprises 0.1%P01H&REBYRRiGhtoFTHER/ LRSS b ASHC SRBRRTH it PARRALY BP0 Ef%}i‘s by
weight of the ipabnganmpagenisOithebontding avas ihatdsritenaerylic resin the epoxy resin, and the
curing accelerator. . Given an amount, of the UV-curgble polym ucomiﬁ nd less than (g?]@)ans by

0
weight, the first insul &8 bBAtinG dayds 1 B5 HEAEn 8O PSSt fe L7 AR feactti ARK78L0N, the
tack is not sigpificantly redumedranddhripealifinehapacisnsiies hetweenibmaghesiveddyaralinand the

first insulation bonding layer, 105 are not improved. Given an amount of the UV-cyrable polyme
compound oASEAHG 10 5EHL By AUGRETIE DRG0 SETeA L GTHRE fH e At BTG By 105
to thecchips isdewaredulationSinedtheasarabigl gompound is added to the first insulation bonding
layer 105, it is necessary ta add the photo initiator 1}‘;or accomplishing a radical curin% rea tion}ggon uv

irradiation. The PHGBIHEDA AT B ABTRUTh B RGNS (P1-8h4its By vSightetifh féSpect to
100 parts by weigtipisihe leWhcuaieaaainpotiae. acrylic refftantiVisadiation;a180-dapseesaverage
peeling force between thfe firs_ .5instulation on‘d‘irn la er 105 an the, qlhesive !ayer 110 is
0.0IN/25mm 8??8\/&‘.““ Ol KEMAHE s aﬁy@% ﬁ%, ﬁF&?ﬂgﬁfé%on bonding layer 105 may be
fonied by any coatingproepss thatieamiaur assdifimicogdtingdayeriohheokitihinkulation lbapding layer
105 rinsay havga% g‘gxﬁg‘gstﬁeoggﬁégn%afgpc% ri?lagl cured state. Here, since it i3 necessary io have two or
more functional groups to perform a curing reaction, the epoxy resin may be selected from
the group consisting of a bispheno! A-type epoxy resin, a phenol novolac epoxy resin, and
a cresol novolac epoxy resin. |
Further, the first insulation bonding layer 105 may contain a curing accelerator for
20 curing the epoxy resin. The curing accelerator may be selected from the group consisting
of imidazole curing accelerators, amine curing accelerators, phenol curing accelerators,
and the like.
It is necessary for the acrylic resin, the epoxy resin, and the curing accelerator fo
exhibit low moisture absorption during curing. The first insulation bonding layer 105 may
25 further contain inorganic particles such as silica to improve dimensional stability and
thermal resistance.
The first insulation bonding layer 105 may further contain a silane éoupliﬂg agent,
if necessary.
In addition to the compositions providing the reliability of the semiconductor
30 packaging level and bonding capability, the first insulation bonding layer 105 also contains

a UV-curable polymer that has the carbon-to-carbon double bond.

Even when the adhesive layer 105 on the first insulation bonding layer 105 has



have a thickness of 2-304rn. If the first insulation bonding layer 105 has a thickness of 2tnti 10 or less,
it does not exhibit a suitable bonding force between the upper and lower chips. On the other hand, a
thickness of the first insulation bonding layer 105 greater than 30,urri will increase the size of the
semiconductor package. Here, an increase in thickness of the first insulation bonding layer 105

exceeding 30ta will malE it '@a'lcult.to accomplish thickness Liniformit en bonding.chips tg each
other or a chfﬁ%%cgdsﬁﬁ ?Pgtg# i W}ﬁ’c%diél% ﬁﬁ%]tpﬁgyfﬁ?%goyrrﬁ)gh6%%%?%%%%5%%%}Er\éi{r% 5eﬁ%uid
bonding agestatheralyndiateriteatinthraliadbiityiis semitoirdudtondiagkaging .1 €Sesond-Boiding Yayer>
Next, the se%)gr%%.églsulation bondin Iay%r 120 of the multifunction tape 10 will 20be described.

The second i 19R 150 E%V%%?gffoclsarf%%%%i}ﬁa layer that directly contacts the wafer surface. In

the VI'S13, the seconttinsdiatian henditgtayenld0 doesmendreate aormiconi thédadifier surface having

bumps and severe.roughness thereon durin amincgt' n, and allows the u r,and lower chips to be
stronaly boné%%{%lggc%osa%% oelﬁg Oaiemfg;}%g}: égﬁt.ca?bo%oé aléb?ov%ogé)@}sqrrk:%n & %g&gn(ﬁi
insulation bopdingdaiyend2ffinally bonds the upper and lower chips to each other, it has properties
capable of satisfyingéeliability, of a semi o&Qpctor. IR?%&@”% vek. Furthe{1 the second% inSLgation

bonding layer 120 ha Vgﬂh]é]néié%l Workabil y fo‘rmﬁiacfkaglng § lilsrf“rit ﬁ?éguﬁ fhie water suSrlil%ceaﬁaving

the 30 roughnBgsmerasrnobtoareatealilaly onithéyeafensinface duvinge eurieg process! thereby
preventing chip ing or cracki uring a dicing process and reliability deterioration by swelling even
i P Sl P oI Bor ke oG 90 baded 2t Abot Kovio fRe

after die attach econdinsu S bonde ou e wafer
surface on whithairctlit bdmps/areformed the oW heobssdndinsgiiatiombondinglaydy 126dmayrhave a

storage modius, of 0 L0 M 8.2600C 3 e econd sulation pondng. Qe A% Nas, g stqiRge
modulus less tharr0' I MPa &t SIS %&e}y 5tn ergo R P éromenon due to excessively
high fluidity. irradiation.

According to an embodiment of the invention, a polymeric compound with the
carbon-to-carbon double bond provided to a polymer chain 1s used as the UV-curable

15 compound which is added to the first imsulation bonding layer 105.

According to an embodiment of the invention, the UV-curable polvmer compound
is an adhesive binder that has a molecular weight of 100,000~1,000,000 and is prepared by
providing 2 low molecular weight material having a carbon-to-carbon double bond and
containing a terminal isocyanate group to a side chain of a binder copolymer through &

20 urethane reaction.

The first insulation bonding layer 105 comprises 0.1~10 parts by weight of the
UV-curable polymer compound with respect to 100 parts by weight of the main
components of the bonding layer, that is, the acrylic resin, the epoxy resin, and the curing
accelerator.

25 Given an amount of the UV-curabie polymer compound less than 0.1 parts by
weight, the first insulation bonding layer 105 does not perform the UV curing reaction. As
a result, the tack is not significantly reduced and the peeling characteristics between the
adhesive layer 11 and the first insulation bonding layer 105 are not improved. Given an
amount of the UV-curable polymer compound exceeding 10 parts by weight, the bonding

30 force of the first insulation bonding layer 103 to the chips 1s lowered.
Since the UV-curable compound is added to the first insulation bonding layer 105,

it is necessary to add the photo initiator for accomplishing a radical curing reaction upon

[—
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If the second insulation bonding layer 120 has a storage modulus more than 10 MPa at 60t, it does not
have suitable fluidity and viscosity to sufficiently fill up the wafer surface having the bumps at a
mounting temperature of 60C. 10In this embodiment, components of the second insulation bonding
layer 120 are similar to those of the first insulation bonding layer 105. Like the first insulation
bonding layer 105, the second insulation bonding layer 120 is composed of a mixture of an acrylic
resin having fim ¥G#g1aBARy and a high molecular weight and an epoxy resin acting as a curing agent.

15Here, the second ingulatien banding laversk2fideesnakcantainthe §Y-susahlemolyaer:cempound
and the photo initiator, which are added to the first insulation bonding layer 105. Since the second

insulation boFeiPRf 14y e Petis Bist Hebliddak N fvak/p S HBRRIAG agent, a thermoplastic resin

having good film fotmahility andia-ehking part picingadendipefarcerare: uses it thensegend
insulation bonding layer 120. As in the first insulation bonding Ia\ﬁ'er 105, the second insulation

layer 120 corifisiHatife brainelsyrs A ARt siseidadasdgn 10 s OANERAmBIEbHe acrylic resin

includes an acrylic runber that a2 $opolymen of aerylis: estarMomeiRasiylieesterandaseyionitile.
25Any epoxy resin may be used for the second insulation bonding layer so long as it can provide the

bonding forc@ AR ERIACHEFBAIGHR AITTS hUEEeER S A& o or more functional groups to
perfoim a curing reactign {ReigRANJLSHMAY heselastad framdheigiqupconsistng of atisphenol

A-type epoxy resin, a phenol novolac epoxy resin, and a cresol novolac epoxy resin. 30Further, the
second insulatisa btndingskaye? 130maftboftainiasslmiog acodlegatprfolCuhmpthvcdpoxyaiesin. The
Curin]go accele&a&ggsr,nl?)(/igees ggtl;ee(}:;ei i];rgryugg%lgrgg ding force between the upper and lower chips. On
the other hand, a thickness of the first insulation bonding layer 105 greater than 30 will
increase the size of the semiconductor package. Here, an increase in thickness of the first
insulation bonding layer 105 exceeding 30:m will make it difficult to accompiish thickness

uniformity when bonding chips to each other or a chip to a substrate, and will cause a fillet
15 phenomenon as in the case of using a liquid bonding agent, thereby deteriorating reliability

n semiconductor packaging.

<Second Bonding Laver>
Next, the second (insulation) bonding layer 120 of the multifunction tape 10 will
20 be described.
The second insulation bonding layer 120 is a bonding laver that directly contacts
the wafer surface. In the WSP, the second insulation bonding layer 120 does not create a
void on the wafer surface having bumps and severe roughness thereon during lamination,
and. allows the upper and lower chips to be strongly bonded to each other through die
25 attachment.
In other words, since the second insulation bonding layer 120 finally bonds the
upper and lower chips to each other, it has properties capable of satisfving reliability of a
semiconductor packaging level. Further, the second insulation bonding layer 120 has
enhanced workability for packaging. That is, it fills up the wafer surface having the
30 roughness so as not {0 create a void on the wafer surface during a mounting process,
thereby preventing chipping or cracking during a dicing process and reliability

deterioration by swelling even after die attachment.



consisting of imidazole accelerators, amine accelerators, phenol accelerators, and the like. As such,
the second insulation bonding layer 120 essentially consists of the acrylic resin acting as the binder,
the epoxy resin acting as the curing part, and the curing accelerator for curing the epoxy resin. In order
to allow the second insulation bonding layer 120 to have a storage modulus of 0.1-10 MPa at 60C as

described above, the acrylic resin used as the binder in the second insula%gé]in bﬁo?rﬁing I%yer r?ay be

added in an amount GP8GPOISHSBHHINRIGREMASR 1adtebttold B9 sthy the tGthefer
components gf He.secondinsulationhondinglayer 120, and have a glass transition temperature of
-20-20 t. When the acrylic resin has a glass transition temperature of -20-20C, the second
insulation bonding layée B2erearnsEseiea m%&%nlﬂﬁﬁi@@dlfﬂﬁﬁ}?ﬂﬁe’lr%@%‘é@vmlﬂéssﬁ%ééWaving
the bump theygon, at-g-mounting temperature of 60 C. Even when the acrylic resin has a glass
transition temperature of -20-20t , however, an added amount less than 30 parts by weight of the

acrylie resin with respédh¢csd0apantsiayiovelghtioigheethél Edaponentgofitivesesdags itsuldtibn

bonding layer makes it difficult to roll the multifunction tape since the film-shaped bonding agent is
likely to be bi\é{gél’r%%és o 168 %F]th%H%dgg%?uE%egﬁn%h %%lno it tSinTation %‘ésggﬁty lﬁ;h t%lglg%}ylic
binder. An addegamaiHat RXGREINGARIRAE Ry Weighiohtieapky litRain cavsethexcassirelyhigh
fluidity of the bonding layer, thereby deteriorating dimensional stabijlity and causing the fillet

phenomenorPilhentiRet Rdare BhRAkBItE BBAdisePRpel THE SsrlRdihan SN Bendingayer

120 may further caontain inorganic particles 20581%%%03?'5%?@” order to improve dimensional stability
and thermal ?leagilsnt%rr{l%%gqugaa}t?% egrim,‘”tﬁeem econd insulation bonding layer 120 contacting the wafer

surfage may contain at ibastobeditane, couping agearit e asnixid ieof Sikan &oatiplingvagedts ac

increase a bondi%g‘ for&ée wi(t;? res ectto tE(E wager.dAsér iln thgi%ghesive layer 110 and the first insulation
bonding Iayeﬁlfﬁ ) e LEEM AR AR aolr?alina%z)}lé’r 159 may be formed by any coating process if it
can font, a uniform caatinghlayer: TielaeoanshintiutatioreboHdinged apeod? mdytibavieoadhigkmess of
1-100,m, pre\a bly, 2-30gal, A thickness of the second insulation bonding.layer, 120 less than 2giii
does not pro %@ 59/ s‘iﬂf%%ﬁ%ego%félﬁlwén%%éetg he bon: jllncgrlﬁésy}lérfbaé] \%@3}%’ gefoéﬁ?ggi,%hda%%halc ﬁgss of
the second insulatisiarbesidingddyer 4 gredtesdhian B0 untinceaeases the size 30o0f a semiconductor

Do "o 1S NRMPAR'S LA NIRRT BoRRACIaTeS A dSlY e'ebhalinREr eandyerer
- polymer compound and the photo initiator, which are added to the first insulation bonding
laver 103,
Since the second insulation bonding layer 120 is alse provided as a film-type
bonding agent, a thermoplastic resin having good film formability and a curing part
20 providing a bonding force are used in the second insulation bonding layer 120.
As n the first insulation bonding layer 105, the second insulation layer 120
contains the acrylic resin as the thermoplastic resin.

An example of the acrylic resin inctudes an acrylic rubber that is a copolymer of

acrylic ester or methacrylic ester and acrylonitrile.

-2
L

Any epoxy resin may be used for the second insulation bonding layer so long as it
can provide the bonding force in a cured state. Here, since it is necessary to have two or
more functional groups to perform a curing reaction, the epoxy resin may be selected from
the group consisting of a bispheno! A-type epoxy resin, a phenol novolac epoxy resin, and
a cresol novolac epoxy resin.

30 Further, the second insulation bonding layer 120 mayv contain a curing accelerator
for curing the epoxy resin. The curing accelerator may be seiected from the group

consisting of imidazole accelerators, amine accelerators, phenol accelerators, and the like.

i4



<Protective film> Next, the protective film 130 of the multifunction tape according to the
embodiment of the invention will be described. - -According to the embodiment, any protective film
can be used as the protective film 130 so long as it can protect the second insulation bonding layer
120 formed as the outermost part of the film from foreign matter or impact. Generally, a running

film for coating the second insylation honding Jayer is u as the protective film 130. 10Since the
protective filftisSHshded48 ﬂ?é%l‘?ﬁud%%%ﬁgtz{ﬁﬁeﬁjgﬂge%%nglgﬂﬁc%oﬁﬁﬁgo&p%}%keéfgrynlé; process, a
polyethylenedeiaphthatatestitn is-generalysiisedifor enduring easyrsepdrdtionmohthecpritestiviefim

therefrom. The protective film 130 ma suhjected tq surface modification wi
polydimethyl§H%ﬁgeo?%5ﬁagl}ggé’§ﬁ% g)/g%i?g t %gﬁ’,%)}@] o bopdart %Ver Bogbarss

netf ; _ : gase properties.”15-° — “"Next, a method
of fabricatingsaseiicRadHEer device NanGite Muliifdestiop-tagieoas, deseribatt abava.aetarding to
embodiments of the present invention will be described with reference to the accor(%anying drawings.

Figs. 2 to 9 dbindetciior sieons! onastwaeRdwafingbifssinga Sermittsidicisr devies 20acoldifo a
first embodiment, af dhe PEESRALUYERTION, parts IBhedeiipwing.desedption jike-rlements wilde

denoted by like reference numerals throughout the drawings and a repetitious description will be
omitted.  insuiriitifubrtbngéperaborandd iy ah aTh SEmBINoERREIIVERTEN 25 3R dwn in Fig. 2
includes a base film , an adhesive layer 110,.a first bonding layer 105, C 25bonding;layer
120, apd a protective%ﬁﬁ?ﬁ%o %greyiif:iré‘ N % ,%ﬁigﬁaﬁﬁ* es?g?ﬁ]o%én %r&%é’ ﬂ?e”%‘?éaﬂ%r% ep?é%ceégds.

A semicondugtarwaieea@iinciudes epluralitrefisenictniuetdraivices il whichebrimgs (mixtal.

protrusions) 210 are fooned. The multifunction tape is attached to a circuit-fom&ed side of the wafer
200.10 surface having the bump thereon at a mounting temperature of 60 C. Even when the

acrylic resin has a glass transition temperature of -20~20C, however, an added amount
less than 30 parts by weight of the acrylic resin with respect to 100 parts by weight of the
other components of the second insulation bonding layer makes it difficult to roll the
multifunction tape since the film-shaped bonding agent is likely to be broken due to lack of
15 an absolute amount and film formation capability of the acrylic binder. An added amount -
exceeding 70 parts by weight of the acrylic resin causes excessively high fluidity of the
bonding layer, thereby deteriorating dimensional stability and causing the filiet
phenomenon when the chips are bonded to the bonding layer.
The second insulation bonding layer 120 may further contain inorganic particies
20 such as silica in order to improve dimensional stability and thermal resistance.
Particularly, the second insulation bonding layer 120 contacting the wafer surface
may contain at least one silane coupling agent or a mixture of silane coupling agents to
increase a bonding force with respect to the wafer. As in the adhesive layer 110 and the

first insulation bonding layer 103, the second insulation bonding layer 120 may be formed

I3
U

by any coating process if it can form a uniform coating layer.

The second insulation bonding tayer 120 may have a thickness of 1~100um,
preferably, 2~30um. A thickness of the second insulation bonding layer 120 less than 2Zum
does not provide a suitable bonding force to the bonding layer between the chips, and a
thickness of the second insulation bonding layer 120 greater than 30um increases the size

30 of a semiconductor package, which is incompatible with a trend for compaciness and light

weight of the semiconductor package.

oy
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30Specifically, the multifunction tape is attached to the circuit-foinied side such that the bumps 210 are
buried in the first and second bonding layers 105 and 120 (see Fig. 3). Here, in order to increase the
bonding force and prevent generation of voids, the multifunction tape is heated to a predetermined
temperature. Then, the back side of the wafer 200 is ground to a depth indicated by a dotted line
(see Fig. 4). Then, an adhesive tape 203 for dicing is bonded to the ground side of the wafer 5 200
(see Fig. 5). Next, the plural semiconductor devices on the wafer are divided into individual chips by
dicing (see Fig. 6). Hepggthaadhgsive tape 203 for dicing is formed with a UV-curable adhesive layer

204. Dicing may be performed by blade dicing or laser dicing. Since heat is generated during the
blade dicing or the laS&FBiciy, BITATER amdt H%vétér%ﬁeﬁw%&%%véa@% IPAEERET AR r&MGre, the

first and secanehbenging dayersnlem:d2Qare atsivekito the wafer even when heat is generated
during the dicing. Further, since the first and second bonding layers 105, 120 have a low moisture

absorption rate, they AF6 RO taR FAM ARl by feHutdim can bgdied i dHforICkE/E Sre

irradiated to e the adhesiveslayeis pAleA04antan b Ripandng@iocessisi thebpadory @hto
expand a separation distance between the diced chips such that the chips can be easily picked up

(see Fig. 7). WerBRR RATHRE Wi es S8 filnfAS and the adhesive layer 110 are

sequentially removedfsasine mulifunctiomtape:cunc ihecbips:Raving dherfisshand seeand beading
layers 105 and 120 are picked up (see Fig. 8). 20Here, the first and second bonding layers 105 and
120 are usedaSHEHRiFd Xy e tiring a die-bonding or attachment process in a semiconductor

package to fabricate sgimicandyetosdeviceisn is rdias<iOferhSiaserseetianalyewsofrmethng of
fabricating a semiconductor dﬁf\gfﬁ:je according toasecogid embodiment of the present inve%%i)%n.
Referring to ERFEB4PSIOn RACHARIRE OAYES hBVINE I RaFE°R Patioh SsAHATBEthESh&Ve

embodiment cagétiaSemicenduaion wafes gRRhavingibhgs 3@ are prepared.
The protective film 130 may be subjected to surface modification with

polydimethyisiloxane or fluoride releasing agents to have release properties.

Next, a method of fabricating a semiconductor device ﬁsing the multifunction tape
as described above according to embodiments of the present invention will be described
with reference to the accompanying drawings.

Figs. 2 to 9 are sectional views of a method of fabricating a semiconductor device

20 according to a first embodiment of the present invention.

In the following description, like elements will be denoted by like reference
numerals throughout the drawings and a repetitious description will be omitted.

A multifunction tape according to an embodiment of the invention as shown in

Fig. 2 includes a base film 100, an adhesive layer 110, a first bonding layer 103, a second

I
Lo

bonding layer 120, and a protective film 130 (see Fig. 1), which will be removed during
the packaging process.

A semiconductor wafer 200 includes a plurality of semiconductor devices on
which bumps (metal protrusions) 210 are formed.

The multifunction tape is attached to a circuit-formed side of the wafer 200.
30 Specifically, the multifunction fape 1s attached to the circuit-formed side such that the
bumps 210 are buried in the first and second bonding layers 105 and 120 {see Fig. 3).

Here, in order to increase the bonding force and prevent generation of voids, the

16



Then, the multifunction tape is attached to a circuit-formed side of the wafer 200 (see Fig. 11), and the
back side of the wafer 200 is ground to a depth indicated by a dotted 30 line (see Fig. 12). Next,
dicing is performed using the multifunction tape without a separate dicing tape to divide a plurality of
semiconductor devices on the wafer 200 into individual chips (see Fig. 13). Then, ultraviolet rays
are irradiated to cure the adhesive layers 110, 204 and an expanding process is performed to expand

a separation HefEHES BRNASHTHEURELa TRIFLLERAMS A HRPERNEcan be easily picked up (see Fig.
14). Finally, the thins withythe first anehsegang bondingrlayRrscldaand hdfeattached thereto are

picked up from the multifunction tape (see Fig. 15). Here, the first and second bonding layers 105
and 120 are 4854358 bshdihg agents during the die-bonding or attachment process in the

semiconductor packagipg pieeassdedasicats semicanductassievdasshl Qe embodimerishown in
Figs 10 to 15, the back grinding process, the dicing process and the die-attachment process are

consistently peitoriFed ising ASiHgBTrRikInEBITeaIBctor doyisss thetBreS@tirartisHwiiEe

described in detaijwith deferenceidmexarntes, syhighrarengivanRpkienresuiction atihe presenid
invention but by Wa{gof illustration only, 15 <Example 1> 1. Preparation of an adhesive layer A-1
A reflux cond®HEet LV AT RRTS IR EEE-Ning panel were equipped to a 2L 4-neck flask in which

220g of ethyl acetate @rshi5R8y Bt tohupnasuare shatediROo lenTaising hiademperatytadpdthe
solution in the flask to 6Qt, a mixture of methylmethacrylate 118g, bu}ylacrylate monomer 75¢
2-ethylhexyl 488418 Phds. ooy tny et Rriale X80 G i At i3 0y, 6%h%ﬁ¥§e{ilbexide
2.0g was addegdtothadlask drepwisetaresghdhsodmppingganelsati20 tferdheues. While adging the

mixture, the Se?flgzgi%]hg\{ﬁ ﬁegg rigecgegér%tse% rcPurgﬁc? ?}getgiesirr?ga *%?t er. since the first and second bonding
g g : : g
layers 105, 120 have a low moisture absorption rate, they are not substantially influenced
by the water.
Next, ultraviolet rays are nrradiated to cure the adhesive layers 110, 204 and an

15 expanding process is then performed to expand a separation distance between the diced
chips such that the chips can be eas'ﬂy picked up (see Fig. 7},

Finally, the dicing tape 203, the base film 100 and the adhesive layer 110 are
sequentially removed from the multifunction tape, and the chips having the first and
second bonding layers 105 and 120 are picked up (see Fig. 8).

20 Here, the first and second bonding iayers 105 and 120 are used as bonding agents
during a die-bonding or attachment process in a semiconductor package to fabricate
semiconductor devices.

Figs. 10 to 15 are sectional views of a method of fabricating a semiconductor
device according to a second embodiment of the present invention.

25 Referring to Fig. 10, first, a multifunction tape having the same configuration as
that of the above embodiment, and a semiconductor wafer 200 having bumps 210 are
prepared.

Then, the muitifunction tape is attached fo a circuit-formed side of the wafer 200
{(see Fig. 11}, and the back side of the wafer 200 is ground to a depth indicated by a dotted

30 line (see Fig. 12).

Next, dicing is performed using the multifunction tape without a separate dicing

tape to divide a plurality of semiconductor devices on the wafer 200 into individual chips
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25 was then reacted for 3 hours at the same temperature. Then, 1.0g of diazoisobutyronitrile was
further added to the reactant in the flask, which in turn was maintained for 5 hours, thereby finishing
polymerization. Next, 15g of isocyanoethylmethacrylate was added to the prepared polymer
binder resin, and reacted therewith at room temperature for 24 hours, thereby preparing an 30inherent
adhesive binder CA-100. The inherent adhesive binder CA-100 had a viscosity of 8000 cps and
contained 40%cadlig.particles. Next, a UV-curable adhesive composition was prepared by adding
8g of polyisocyanate curing agent AK-75 (Aekyung Chemical Co., Lid.) and 19 of 1C-184 (Ciba-Geigy
Ltd.) to 100g of the inﬁé?ghfl NS e BindeF é&a%@%v fic u&%% Sife )565721 %ﬂ!%gg)liltig\?)’alrgi?éleziggar%ﬂ had a
weight averaggpaoigau srowegight efrd@the00o expahlies Wspatadbiadidies e corapdsitidiedahpeated to
10 microns on %(r}e sid&l of a 38-micron F?}ET nileglsegilm RD-T38 (Saehan Media Co., Ltd.) using an
applicator, and’ ig’c?ta 56@%? P minites’ Rlﬁe%, afteriamt 'a]ti3h on a 100-micron PO film (OD-100.
RikensTechnos, Co., Fiddlat 62C:Hine Withclikabhitetadiiesivencobopdsitioln ywas Sibjedtédtamginglat 40C
for three days,in an oven, thereby preparin adhesive layer A-1..10 2. Preparation of a first
insulation bor%?ﬁ%&i’é%rp gffg P ¥r§ﬁner perempgalﬁii%r]lllé1 %lron‘%i?&r@e%%%ﬁr%%éag of acrylic resin WS-023
(hydroxyl value or acitistalueofi20 and K€ablig bbgdafieSdy avdraf embd@Cularnaeightiohidd 6ent®H or
COOH contegt of 20ti Nageggeche[jntech Cg., Ltq. .r120 of rgs%I nogol AC €pox regslknol?oce s o
YDCN-500-4 %]&eéﬁl rwé’féq%%fofd'f or le ,OI%eu 6 Cliefical 80., E)[dg ZF(?Q‘ of dresoi novolac
- curing agent EiEht48QeSB(hMaywadiastc Industries Co., Ltd.), 0.1g of imidazole curing accelerator
2P4MZ (Shikoku Chemical Industries Ca., Ltd.), 0.5 mercapto-silane coupling agent.KBM-803
(Shinleotsu Chemical g.fgtetg.lff 0} 51%?%%%)9@% a‘%&%o%gpﬁ)né“aéﬁé%%” %%l\%%‘iﬁggé’s%%%% S ﬁé{wﬁ%ﬁl Co.,
Ltd.). 209 of gmarphousdsilica 20:-fitlersBx5Q 1 iegussa), Bpsoidntierentiadhedivesbinder EAek00.
and 0.1g of IC'lﬁ‘A'Eé;]-?i a—Geigy), the mixture was primarily dispersed at 500 rpm for about 2 hours,
followed by mri'ﬁlllné S IkERe: After milling, the obtained reactant was coated to 10 microns on
one side of a 38- micidnsP Efe nelease iilvarSRDW B & ¢ Sashdredediat@o witiddfusing: dn applicator, and
dried 25 at 80, for 2 minules, After.[amination.on.the 38:micron AET release i 5RB:139 (Sachan
Media Co.. Ltd)'& §becg,l¥he restnant was su%Jec?e%?o aging at room temp ature for tthree ys,
thereby preparing a first insulation bonding layer B-1. 3. Preparation of a second insulation bonding
layer C-1 30After prep&aé)i(%&g%ture using 150g, of acrylic resin SG-80H (weight average

1. Preparation of an adhesive layer A-1
A reflux condenser, a thermometer, and a dropping panel were equipped to a 2L
4-neck flask in which 220g of ethyl acetate and 150g of toluene were charged.

20 After raising the temperature of the solution in the flask to 60T, a mixture of
methylmethacrylate 118g, butylacrylate monomer 73g, 2-ethylhexyl acetate 187g, 2-
hydroxvethylmethacryiate 120g, acrylic acid 30g, and benzoil peroxide 2.0g was added to
the flask dropwise through the dropping panel at 90°C for 3 hours.

While adding the mixiure, the solution was stirred at 250 rpm, and the reactant

25 was then reacted for 3 hours at the same temperature. Then, 1.0g of diazoisobutyronitrile
was further added io the reactant in the flask, which in turn was maintained for 5 hours,
thereby finishing polymerization.

Next, 15g of isocyanoethylmethacrvlate was added to the prepared polymer
binder resin, and reacted therewith at room temperature for 24 hours, thereby preparing an

30 inherent adhesive binder CA-100.

The inherent adhesive binder CA-100 had a viscosity of 8000 cps and contained
40% solid particles.
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molecular weight of 350,000, Tg of 7.5C, Nagasechemtech Co.. Ltd.), 1509 of cresol novolac epoxy
resin YDCN-500-90P (molecular weight of 10,000 or less, Kukdo Chemical Co.,Ltd:), 20g of cresol

novolac curing agent MEH-7800SS (Maywa Plastic Industries Co., Ltd.), 0.8g of imidazole curing

accelerator 2P4MZ (Shikoku Chemical Industries Co., Ltd.), 0.4g of epoxy silane coupling agent

ICBM-303 (Shinetsu Chemical 5CO., Ltd.), and 40g of amorphous silica fillers OX-50 (D)gﬁus?a), the
e BRiLROLY

mixture was primarily\didpérs-SvBols BIRIEY A6 HBERs "R RREETSS Ml

milling, the optainadreastant wascaaterktoAd-micsons.amaneside of 38 m GonREE r@é@se film
SRD-T38 (Saehart Media Co., Ltd.) using an applicator, and dried at 80C for 2 minutes, After_.
lamination or’#8Y3gidnli&diy et E%rﬁ%%ﬁ@ﬁ%ﬁéﬂomﬁ eniaingd) H"s et sahe

resultant waspéqm%gtﬁgiq%@gi%@hfc&gmgggmg@wﬁ@ o ey deysigkhereby preparing a second

After

insulation bonding layer C-1. 4. Preparation of a bonding film D-1 The prepared adhesive layer
A-1, the first insulatioBRUIAB YR AEILS ¥R AMRB LR St 1SN IR I PE- T Hete

sequentially lxminated pisingcalaminaiosrthershy fabrsatingdbonding: filik iR lar Gonaaratived
Example 1> I. Preparation of an adhesive layer a-1 20After prepari%%jg mixture with 100{3@(:1‘ acrylic

adhesive binBEPAFLS842 dweiymeiaveragthsiolsBeldmBIaReBIB0D

mieron B0 ElnsARAdAL:

ane -184

avallable

Chemicals Cg, o) e 805 of o glionaluretiane sl UeF24 (GRlcanUg o). |

of polyisocyanaté curing agent’L

(Nippor Polyuret g of

from Ciba-Geigy 4t Jorerepadded dasthe mixivee, therelyrpeeparingreahégurableradhesive

10

20

30

2. Preparation of a first insulation bonding layer B-1

After preparing a mixture using 260g of acrylic resin WS-023 (hydroxyl value or
acid value of 20 mgKOH/g, Tg of -5T, average molecular weight of 500,000, OH or
COOH content of 20, Nagasechemtech Co., Lid.), 120g of cresol novolac epoxy resin
YDCN-500-4P (molecular weight of 10,000 or less, Kukdo Chemical Co., Ltd.), 40g of
cresol novolac curing agent MEH-7800SS (Maywa Plastic Industries Co., Ltd.), 0.1g of
imidazole curing accelerator 2P4MZ (Shikoku Chemical Industries Co., Ltd.), 0.5g of
mercapto-silane coupling agent KBM-803 (Shinetsu Chemical Co., Ltd.}, 0.5g of epoxy
silane coupling agent KBM-303 (Shinetsu Chemical Co., Ltd.), 20g of amorphous silica
fillers OX-30 (Degussa}, 8g of inherent adhesive binder CA-100, and C.1g of IC-184
(Ciba~-Geigy), the mixture was primarily dispersed at 500 rpm for about 2 hours, followed
by milling the mixture.

After milling, the obtained reactant was coated to 10 microns on one side of a 38-
micron PET release film SRD-T38 (Saehan Media Co., Ltd.) using an applicator, and dried

at 80C for 2 minutes. After lamination on the 38-micron PET release film SRD-T38
(Sachan Media Co., Ltd.) at 80 T, the resultant was subjected to aging at room temperature

for three days, thereby preparing a first insulation bonding layer B-1.

3. Preparation of a second insulation bonding layer C-1
After preparing a mixture using 150g of acrylic resin SG-80H (weight average

molecular weight of 350,000, Tg of 7.5°C, Nagasechemtech Co., Ltd.), 150g of cresol
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25 composition. Then, the UV-curable adhesive composition was coated to 10 microns on one side of
a 38-micron PET release film SRD-T38 (Saehan Media Co., Ltd.) using an applicator, and dried at 80 t
for 2 minutes. Then, after lamination on a 100-micron PO film OD-100 (Riken Technos, Ltd.) at 60 t,
the UV-curable adhesive composition was subjected to aging at 40t for three days in an oven,
thereby preparing an adhesive layer 30a-1. Except for the adhesive layer a-1, a first bonding film

B-1and a se@@ﬁal-@forﬂm@fﬁlmsm-lmpfr%ﬁ@fd byeirs samegthon’as HHElolEXkmIpl& Lkdthen,
the prepared cgdhgsiyedayeara-l . 1he B?S&éb%lﬂ'ﬂ8981£’9891ﬁ19;'%§%£%£ﬁ0%%§e@@5§1\g¥#ﬂ£§{&”

bonding layer C-1 were sequentially laminated using a laminator, thereby fabricating a bonding film
d-1. 5<ComphrétifeExampleids. 0.8¢ Odnipalenile ExanspreivesoprapaNd ihHelsarhdeméthod as
that of Example; Jexceeb that Comagraive mxample 24ifinet useherdY sying agent @hgle pitiator)
IC-184 in preparation of the first bonding layer. 10<Comparative Example 3> 1. Preparation of a

secont insulationliending figesicamorphadieilpre pHamgd R miktire dusiag IBOG ot eeryits resiarily
KLS-1045 (weight, avesag gtlan weight ot 2000 g, %i%%%th'é"ﬁl&%?e Co,, Ltd.), 1502 of

cresol novolac epoxy resin YDCN-500-90P (molecular weight of 10,000 or less, Kulcdo Chemical Co.,
15 Ltd.), 20g of cresof:fisvandéieariig abje eNEREZ80DSS (e Plasti tnelusteies €, alw380.8g of

imidazole curipg,aeagieraler cEAM/(ShIkaky Chpmisalindesiries Ga.shid), Q.39 Al&Paxy slane

coupling agent KBM-303 (Shinetsu Chemical Co., Ltd.), and 40g of amorphous silica fillers OX-50
(Deg_ussa), HieSthixtdre wasiprirrariffidispersesdion 560 tpms formaoat Plhouessdsll slmd AmiliRg the

mixture. 20After milling, the obtained reactant was coated to 10 microns on one side of a 38- micron
Aol LR e ol ey el e e R e
minutes. Aftefdaimipationomdne38rapshan Pitdplease fimm3RRih38ayer C-1.

4. Preparation of a bonding film D-1
The prepared adhesive layer A-1, the first insulation bonding layer B-1, and the
15 second insulation bonding layer C-1 were sequentially laminated using a laminator,

thereby fabricating a bonding film D-1.

<Comparative Example 1>
1. Preparation of an adhesive layer a-1
20 After preparing a mixture with 100g of acrylic adhesive binder AT-2842 (weight
average molecular weight of 600,000, Tg of -50 T, Samwon Chemicals Co., Ltd.) and 80g
of 6 functional urethane acrylate U-324A (Shinnakamura Co., Ltd.}, 1g of polyisocyanaie
curing agent 1.-45 (Nippon Polyurethane Co., Ltd.) and 1.8g of IC-184 (available from
Ciba-Geigy Ltd.) were added to the mixture, thereby preparing a UV-curable adhesive
25 composition. Then, the UV-curable adhesive composition was coated to 10 microns on one
side of a 38-micron PET release film SRD-T38 (Sachan Media Co., Ltd.) using an
applicator, and dried at 80C for 2 minutes. Then, after lamination on a 100-micron PO
film OD-100 (Riken Technos, Ltd.) at 60°C. the UV-curable adhesive composition was
subjected to aging at 40°C for three days in an oven, thereby preparing an adhesive layer
30 a-1.

Except for the adhesive layer a-1, a first bonding film B-1 and a second bonding

film C-1 were prepared by the same method as that of Example 1. Then, the prepared

20



(Saehan Media Co., Ltd.) at 80 t, the resultant was subjected to aging at room temperature for three
days, thereby preparing a second insulation bonding layer C-1. 25Except for the second insulation
bonding layer c-1, an adhesive layer A-1 and a first bonding film B-1 were prepared by the same
method as that of Example 1. Then, the prepared adhesive layer A-1, the first insulation bonding layer
B-1, and the second insulation bonding layer c-1 were sequ ntiallélaminea;e using a laminator,

thereby fabriédiRt s WBHdi Filre- 3750 LRGHARr AV B ASTe 45! 1.98fe 4T aRSHTSF ASHHEHE"
bonding layengnding laydfter praparing admisiivelasing:ddQgint achiciesn WaB23rihydraxyl yalue or
acid value of 20 mgKQHY/g, Tg of -5C , average molecular weight of 500,000, OH or COOH content of
20, Nagasecﬁ@?ﬁifé‘@tﬁ@é..'lltd.), 1509 of cresol novolac epoxy resin YDCN-500-90P (molecular weight
of 10,000 or less, Kukdo Chemical Co., Ltd.). 20g of cresol novolac curing agent MEH-7800SS
(Maywa Plastic Industries Co., Ltd.), 0.8g of imidazole curing accelerator 2P4MZ (Shikoku Chemical
Industries Co., Ltd.), 6%‘@?66%%%@%8%”@ agent KBM-303 (Shinetsu Chemical Co., Ltd.), and

40a of amorphous silicanfiless: (DERPegusan) ptag-rixtiretwas R mailly disperaest a6 kpm for
about 2 hours, followed by milting the mixture,). JOAfter milling, the obtained re(ag?gnt was c dto 10
microns on off SHIE & FBPHHREGH PERPE cadi it 3%?5}-1‘?’%\@38%&%88 B, M1y Gsing an

applicator, andriegrapsatifard mintiassslieidamination on the 38-micron PET release film SRD-T38
(Saehan Media Co., Ltd.) at 80C, the resultant was subjected to aging at room temperature for three
days, thereby preparing a single bonding layer c-2. 15Except for the single bonding layer c-2, an
adhegive layer A-1 was pigpasecklyxthepsame method as that of Example 1. Then, the prepared
adhesive layer A-1 and the single bopding la eilrﬂn‘i‘rialz were sequentially I?minated using a laminator,
thereby fabricating a borid FR§ff %Qén%% P g r%’ﬁfrﬁé DI, di, d2, d3 and d4 of
Example 1 and Compafiatiyecbxanplasikdrwasmevaloatetasyialleywm KLS-1045 (weight average

molecular weight of 750,000, Tg of 30°C, Huzikura Co., Ltd.), 150g of cresol novolac

epoxy resin YDUN-500-90P (molecular weight of 10,000 or less, Kukdo Chemical Co.,

15 Ltd.), 20g of cresol novolac curing agent MEH-7800SS (Maywa Plastic Industries Co..
Ltd.), 0.8g of imidazole curing accelerator 2P4MZ. (Shikoku Chemical- Industries Co., Ltd.),
0.4g of epoxy silane coupling agent KBM-303 (Shinetsu Chemical Co., Ltd.), and 40g of
amorphous silica fillers OX-50 (Degussa), the mixture was primarily dispersed at 500 rpm
for about 2 hours, followed by milling the mixture.

20 After milling, the obtained reactant was coated to 10 microns on one side of a 38-
micron PET release film SRD-T38 (Saehan Media Co., L1d.) using an applicator, and dried
at 80°C for 2 minutes. After lamination on the 38-micron PET release film SRD-T38
(Saehan Media Co., Ltd.) at 80 C, the resultant was subjected to aging at room temperature
for three days, thereby preparing a second insulation bonding layver C-1.

25 Except for the second insulafion bonding layer ¢-1, an adhesive layer A-1 and a
first bonding film B-1 were prepared by the same method as that of Exampie 1. Then, the
prepared achesive layer A-1, the first insulation bonding laver B-i, and the second
insuiation bonding layer c¢~1 were sequentially laminated using a laminator, thereby
fabricating a bonding film d-3.

30

<Comparative Example 4>

1. Preparation of a single bonding layer ¢-2



<Test for evaluating properties of bonding films> | Back grinding properties of wafer (BO) With each of
the bonding films of Example 1 and Comparative Examples 1-4 25mounted on a 720-micron wafer by
a back-lap device, the back sides of the base films were ground to a depth of 80 microns. Results of
the test were detennined as follows. No damage and no micro crack on wafer 0 Damage and micro
crack on wafer X 30a 180 degree average peeling force (PF) between adhesive layer and first

insulation bonding lay a1 BAd FHSFUV SN 08 P8odslifdesit St ayliiddrEeyaesrirmed
according to I 20237 ¢ 20 mAREHY Hiadjatento.samples,optaingdfram:the bonding Hmsof

Example 1 and Comparative Examples 1-4, each of the samples was cut to a size of 25mm x 150mm
An interface BEIMEenditeradifeziveNayascanchtvelfirstinduthliohSBanding dsylenof @aclemary plswas

separated u Q[0 ezers..Ihen,t sa S % rﬁ\ﬁﬁ% S@T ( per andylower jigs of
Instron Series gé;s A?tgft%rénéa?ﬁtlt‘a?aj Eéq[%l%lgef\g% er-334 %\Q\I/\ll(t?ﬁ 1'318 % oad ce F%%%pv%% ﬁgigl%d“dﬁ at a
pulling rate ofr300 mmdtaindaimeagene MEH fAB PSRyl warRidsatiomdvagipeformbd at B8 gnténsity of
300m.licuf by irradiating UV rays . from @g\ﬁ ' illymynation, intensit
g el Sk . YHIG 20 Yynaty y
of 70W/cm %Irnég%%cg%%%wu%ﬁa %é%ﬁ/l g{)/E - %%e@?n%g@%%ﬁ%%g Co., Ltd.). The 1%’70% egree
average epoxy silane coupling agent KBM-303 (Shinetsu Chemical Co., Ltd.), and 40g of
amorphous silica fillers OX-50 (Degussa), the mixture was primarily dispersed at 500 rpm
for about 2 hours, followed by milling the mixture.
10 Afier milling, the obtained reactant was coated to 10 microns on one side of a 38-
micron PET release film SRD-T38 (Sachan Media Co., Lid.) using an applicator, and dried

at 80°C for 2 minutes. After lamination on the 38-micron PET release film SRD-T38
(Sachan Media Co., Ltd.) at 80 C, the resultant was subjected to aging at room temperature
for three days, thereby preparing a single bonding layer ¢-2.

15 Except for the single bonding layer ¢-2, an adhesive layer A-1 was prepared by
the same method as that of Exampie 1. Then, the prepared adhesive layer A-1 and the
single bonding layer ¢-2 were sequentiaily laminated using a laminator, thereby fabricating

a bonding film d~4.

20 Properties of the bonding films D1, dI, d2, d3 and d4 of Example 1 and
Comparative Examples 1~4 were evaluated as follows.
<Test for evaluating properties of bonding films>
(U Back grinding properties of wafer (BG)
With each of the bonding films of Example 1 and Comparative Examples 1~4
25 mounted on a 720-micron wafer by a back-lap device, the back sides of the base films were
ground to a depth of 80 microns. Results of the test were determined as follows.
No damage and ne micro crack on wafer O

Damage and micro crack on wafer X

30 (2 180 degree average peeling force (PF) between adhesive laver and first
insulation bonding layer (before and after UV curing)

A 180 degree average peel test was performed according to JIS Z0237.

o
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peeling forces of 5 samples were measured before and after the UV irradiation. 3 Peeling
characteristics (PC) of adhesive layer and base film After removing protective films from the
bonding films of the inventive and 15comparative examples, each of the bonding films was mounted
on one side of an 8-inch wafer at 60C using Mounter AR-08WM available from Aaron Co., Ltd.

Then, an acryl bonding tape (Seotong OPP Tape) of 25mm x 300rnm was thermally compressed to a
base film plane of theAdsfek, Yo ivhitititre toovadimigfilnbwasdtfachals (bexdinerijn200maxahthe |
bonding tape H wa resse % UV irradiation was, perfor at an
intensity of 3O%%’\.;ﬁ;%&%%gﬁ%@é%}%@%@/ﬁéég%ggo‘%m*ﬁé%h%w%98 ta\@ag %liggua?ﬁllzaerﬁﬁgar{}? ﬁé(n;?]elﬁﬂxrlﬁination
intensity of 70W/cm foxBiskentd PeisimgnDs: Mg 28-S tefDadsimdiEngisekting Godlitd JavEhed, the
wafer and the ' pe e between t er andJower 25 jigs of Instron Series DC/s
Automated M%%gr{ig%]g ét%te%- Sgél%ﬁ\}v%it{g%q%gl\gl\g{ag%él % au[h%%\TvEeerreS'pJe{%%d E) a%%anﬁlﬂli\ﬁfgasraqg%?ﬁoo
mm/min. Afteppasinginpeoméiarecofigsreldasednstatecofiiie fingomsttaiidmbundificstayds 4B wat:

b d. No,t [ thefirst | ti nding layer - O Tear, release or
observed. No ek no,teleps %&g}s@%ﬁm iR inaula o ?g%?fgg%aag e

extension of the first insulation bo ayer - X 30 unting v
mounting the isshigiag films of the inventive and comparative examples to

UV irradiation was performed at an intensity of 300mJ/cr’ by irradiating UV rays
from a high voltage mercury lamp having an illumination intensity of 70W/cm for 3

10 seconds using DS-MUV128-S1 (Daesung Engineering Co., Ltd.). The 180 degree average

peeling forces of 5 samples were measured before and after the UV irradiation.

(3 Peeling characteristics (PC) of adhesive layer and base film

After removing protective films from the bonding films of the inventive and

13 comparative examples, each of the bonding films was mounted on one side of an 8-inch
wafer at 60°C using Mounter AR-08WM available from Aaron Co., Ltd.

Then, an acryl bonding tape (Seotong OPP Tape) of 25mm x 300mm was
thermally compressed to a base film plane of the wafer, to which the bonding film was
attached. (Here, only 200mm of the bonding tape having a length of 300mm was

20 compressed.)

UV irradiation was performed at an intensity of 300mJ/cf by irradiating UV rays

from a high voltage mercury lamp having an illumination intensity of 70W/cm for 3
seconds using DS-MUV128-S1 (Daesung Engineering Co., Ltd.}.
Then, the wafer and the bonding tape were clamped between the upper and lower
25 jlgs of Instron Series IX/s Automated Materials Tester-3343 with a 10N load cell, an¢ were
peeled off at 2 pulling rate of 1500 mmy/min. After peeling, a torn state or a released state
of the first insulation bonding layer 4 was observed.
No tear, no release and no extension of the first insutation bonding layer - O
Tear, release or extension of the {irst insulation bonding layer - X
30
@) Mounting void, chipping, and chip crack

After mounting the bonding films of the inventive and comparative examples to

b2
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the surface of an 8-inch 80(m thick wafer having bumps thereon through thermal compression with
Mounter AR-O08WM available from Aaron Co., Ltd, a void state of the surface was observed using
MEG60OL available from Nikon Co., Ltd. Then, the wafer was cut into 100 chips having a size of
10.0mm x 10.0mm using 5DFD-650 (Disco Co., Ltd.), and chipping and chip cracks on the surfaces
and cross- sections of the chips were observed. No void, no chipping and no chip crack - 0 Void,
chipping or chip craidkee Xof0fnStorage RMogukic{SMafer hafterzcbitingsthéseconthinsghatiberinehding
layer of each of the bonding films obtained f he inventiye and comparagive examples to a size of
200(rt thickrCERRHIT W LA MGF U, the GHLFRLR FRBOIE T el WA TRl
temperature atudgaatevat dusdmil tiomp - N0, ByaTabln this tBstoddta. of. 60 t was adopted. 0 Bonding
force between chips (%g Sr#}%ar %ﬁ%en trr}.)1 ‘éDSS) After cutting.a 525fmt %pcé:l wafer ed with a
dhoxide layer o a izel Bt R B0 AP Q) AP Selio e At RS bl EFFIREd to the
wafer st 60C aRD \wéte (Critaff €xcebtdor bahdedbpaits dherebfy 204dter aitacbing-fhecwater pieses
having the bond{n fapgila inated~th?breon éo a wafer of 525gm thickness x 10= width x IOmm length
placed on a Hot 6?& At 126" 8 S HhE W ArSF r|3”i%ces were compressed onto the wafer for 20 seconds at

500af, followed by cuNing-aidl 26CHppinoahaurs dng audiy5 @ for four hours. Then, the bonding force

g(;tg\;\;e_ig Ochlps were r{}%?(iugﬁgp% 1g(Sn(_)c llpa&gc% :ﬂsI%ear rate of 100 gm/sec using a shear strength tester

10 Storage moduius (SM)
After cutting the second insulation bonding layer of each of the bonding films
obtained from the inventive and comparative examples to a size of 200um thickness x
7mm width x 14mm length, the storage modulus was measured while raising temperature

at a rate of 4 C/min from -10C to 150°C. In this test, data of 60T was adopted.

® Bonding force between chips (Die Shear Strength) (DSS)

After cutting a 525um thick wafer coated with a dioxide layer to a size of Smm x
Smm, only the first and second insulation lavers were laminated to the wafer at 60C and
were cut off except for bonded parts thereof.

20 After attaching the wafer pieces having the bonding parts laminated thereon to a
wafer of 525/m thickness x 10mm width x 10mm length placed on a hot plate at 120 T,
the wafer pieces were compressed onto the wafer for 20 seconds at 500gf, followed by
curing at 125°C for two hours and at 175°C  for four hours.

Then, the bonding force between chips were measured at 250C and a shear rate

25 of 100 m/sec using a shear strength fester Dage-100.

Table 1 shows test results of the inventive and comparative examples.

Table 1
: o Exampie ; Comparative | Comparative | Comparative | Comparative
Trems Unit
1 Exampie 1 Example 2 Example 3 Example 4
BG 3 - O 0 ] O O | 0
: H H -4
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Table 1 shows test results of the inventive and comparative examples. Table 1 ltemsUnit 1 Example 1
IComparativel Comparative Example I[Example 2 1 Comparative 1 Comparative i Example 3[Example
4,BCI000

i Before UV | 1.29 1.45 1.33 128 1.38 |
43 N/25mm ;
After UV (.04 0.87 (.18 0.06 0.20
PC - O X X G X
void, chipping,
bpime - @] @] O X § O
crack ; ; g
SM MPa 32 24 3.7 22.8 5.4
DSS Kef 12 i 11 13 12 1l
i

The adhesive layer of Example 1 was prepared using the inherent adhesive binder
to improve the peeling characteristics. Further, Example 1 had two bonding layers, in
which the first insulation bonding laver contained the UV-curable polymer and had a

5 peeling force of 0.I1N/25mm with respect to the adhesive layer after UV irradiation.
Therefore, it can be seen from Table 1 that the first insulation bonding layer was easily |
peeled from the adhesive layer by the reel-shaped bonding tape after back grinding.

Further, since the second insulation bonding layer of Example 1 was prepared
using the acrylic binder having a glass transition temperature of -20~20C, it had a storage

10 modulus of 3.2 MPa at 60 C and did not provide mounting voids, chipping, chip cracks, or
the like.

When bonding the chips using the bonding tape of Example 1, the bonding force
between the chips was about 12 kgf.

The adhesive laver of Comparative Exainpie 1 was prepared using the mixture

15 composition instead of the inherent adhesive binder. The peeling force between the

adhesive layer and the first insulation bonding layer afier UV irradiation was 0.87N/25mm.

As a result, when peeling the first insulation bonding film from the adhesive layer using

the reel-shaped bonding tape after back grinding, the first insulation bonding film was torn.

in Comparative Example 2, the adhesive layer and the second insulation bonding

20 layer were the same as those of Example 1, but the first insulation bonding layer did not
contain the UV-curable compound.

In Comparative Example 2, the peeling force between the adhesive layer and the
first insulation bonding layer was decreased to 0.18N/25mm after UV irradiation. However,
since this peeling force was not sufficient to allow the first insulation bonding layer to be

23 peeled from the adhesive layer by the reei-shaped bonding tape after back grinding, the

surface of the first insulation bonding film became released.



0,0 The adhesive layer of Example 1 was prepared using the inherent adhesive binder to
improve the peeling characteristics. Further, Example 1 had two bonding layers, in which the first
insulation bonding layer contained the UV-curable polymer and had a peeling force of 0.1N/25mm with
respect to the adhesive layer after UV irradiation. Therefore, it can be seen from Table | that the first
insulation bonding layer was easily peeled from the adhesive layer by the reel-shaped bonding tape
after back grinding. In Cemnptratiginesamalectoha mEwsienBERdRG 1Ay dtsf Essaﬁ%ﬁéfp@ Popaang

prepared using the.acrylic bipdernaying & glasssiansiion femperaiiigsalasdiaR iGiinada sinrage
10modulus of 3.2 MPa at 60t and did not provide mounting voids, chipping, chip cracks, or the like.

When bondimgetrsashipmashedthéehbading agprso Bxithopleempgratbsrefidg force between the chips

was about 12 kgf. Th[ef]adshegsivaa 311?%435 of Cg(r)n %lratj\ée E>(<) Irer1 1aV\é S, gr}g’?a%e euiiggdthaes })é%%re 15
composition instead 0 the MReréit adhesive binder- The pe’&ln}a {orce between the adhesive ayer

and the first imsdldtionbondinglayerafterddy ditaniatiomyias:0:37IN25MmmoAshadseseit thehenpeeling
the first insulation bonding film from the adhesive layer using the reel-shaped bondin ta%egfafter back

grinding, the YiraE&i4bio A BBRUTAGHH REEEBrAtS IR EBHIpEPIH & ERARBIES L RE AHHES RIS er and

the second insuatipB:Randing #anloxer wesethesame @s thoserimxaiple. 1, but the first insulation
bonding layer did not contain the UV-curable compound. In CQ{],né;I)rarative Example 2, the peeling

P .
force between the adh¥SRA e FARERIR TirdEin BITREGH BEEnG & Waa B s dI B9 8N/25nun

after UV irradigtion. kiaueven wincethispecling ioromwas et isutliciantio allew tbedirst msulaton
bonding layer to he 25peeled from the adhesive layer by the reel- ape%b%ndifﬁg@ta e after back
grinding, the SUPEES BFRERTE s tERUHIBBRLTG FIth DeCBMe AIALd® PSR pa At B

Example 3, the-adhesivedayenanethe dirst ingulationpeadiogdayerpengdhasamemsihose of

Example 1, but the second insulation bonding layer was prepared using the binder having a glass
transition temperature of 30C.

According to the present invention, the multifunction tape for a semiconductor
package is composed of the adhesive layer, the first insulation bonding layer, the second
15 insulation bonding layer, and the protective film. In the multifunction tape of this invention,
the adhesive layer comprises an adhesive binder where a UV-curable carbon-to-carbon
double bond is provided to a side chain of a polymer adhesive binder.
The first insulation bonding layer is formed by mixing 0.1~10 parts by weight of a
UV-curable polymer having the carbon-to-carbon double bond with 100 parts by weight of
20 acrylic resin, epoxy resin and a curing accelerator. The first insulation bonding layer has a
180G degree average peeling force of 0.I1N/25mm or less with respect 1o the adhesive layer
after UV irradiation.
The second insulation bonding layer contains 30~70 parts by weight of acryiic
resin with respect to 100 parts by weight of other components in the second insulation

bonding layer, in which the acrylic resin has a glass transition temperature of -20~20C.

2
Lo

The multifunction tape comprising these components may be used for a semconductor
package. In particular, the mulitifunction tape of this invention enables a back grinding

process and a die-attachment process 1o be consistently performed without a separate tape.
As apparent from the above description, according to this invention, the
30 multifunction tape for a semiconductor package can be commonly applied to a rear-side
grinding process, a dicing process and/or a pick-up/die-attachment process during the

processes. Particularly, the multifunction tape includes a first bonding layer that is formed

26



The second insulation bonding layer of Comparative Example 3 had a storage modulus of 22.8 MPa at
60t and did not completely fill up the roughness on the wafer, which had the bumps formed thereon.
As a result, voids were formed on the wafer surface, thereby causing chipping and chip cracks near
the voids during dicing. Comparative Example 4 was prepared using a single bonding layer

instead of double bondin% layers. However, the peeling force between the aj?gsiveaﬁéer and the
10bonding IRyEr e APRATRAABE Wb DSSNIL BRI SN O WEHTIAG &y Kled

from the adhgsive lpyeiying teekahaned hondina taps afirtibackefingingnificafbeertingigsthe
present invention, the multifunction tape for a semiconductor package is composed of the adhesive
layer, the firseRiggaherieerithsg 94yes afhe €8s dBeFls insulation bonding layer, and the protective film

In the multifunction taperaf thisinventiRA:the adhesiveolayes comarisesvamasdhesitebinderbatiere a
UV-curable carbon-to-carbon double bond is provided to a side chain of a#e?é%mer dhesive binder.

The first ins ZEEGRHIHERSE|APEr BFoPREIP I RATAGTIEE P ESSHIP W GRS TR BIFEBIE R Blymer

having the carhonstongarbomaeeblebond.with100 partsthyweiahiof 200aesylicatesitingpoxysesin and
a curing accelerator. The first insulation bonding layer has a 180 degree av?r%%e pg@g{n%é%[ﬁg of
0.1N/25= or 484sithi S SHEEIF HRRDIIRE SRS TRy SFRAGIOUR? irFRISOHY PErieRRdeddNd ion

bonding Iay%‘g%i&ﬁquagg PaHs Pieweightaftaerylic resin with respect to 100 parts by weight of
other components in the second insulation bonding layer, in which th %ﬁr%/glichcre%i{n has a glass
eS8 d

transition temperaturdlBOsE JBEC P E miNtiRHE 0 4R p BEEB MpTISH SRERtS &Y be
used,for a seicARAIGIOr Packasea R Rarticy idbsthexmultitunstion: tape wE thissintentionenables a back
grinding process and a die-attachment process to be consisé%ptly,perftzi@[’gg%trlout a srg%)ara tape.
As apparent TiomAhe ABBYETEECR N, A BRINGTS i STRTEHEG th afinctior T t6r a

semiconduct@sinackagscanbesermaniviapplied-tp@ seaksige grindingpiosessderdieingyptocess
and/or a pick-up/die-attachment process during the processes. Particularly, the multifunction tape
includes a firdgI98 ARG M8 yar TRa R BiRREH iR adhesive layer and a second bonding layer
and contains a UV-curable agent to be cured along with the adhesive layer by UV irradiation, thereby
significantly enhancing peeling characteristics of the adhesive layer. Further, the multifunction tape
according to this invention enables the back 5 grinding process and the pick-up/die-attachment
process to be consistently performed without other bonding tapes. Furthermore, the back grinding
process, the dicing process and the pick-up/die-attachment process can also be consistently
performed only with the multifunction tape of the present invention. Although the present invention has
been described with reference to the :



10 embodiments, it will be apparent to those skilled in the art that the embodiments are given by way
of illustration only, and that various modifications and changes can be made without departing from the
spirit and scope of the present invention as defined by the accompanying claims and the equivalents
thereof WHAT IS CLAIMED IS: 1.A multifunction tape for a semiconductor package, comprising: a
UV-curable adhesive layer an gne side of a base film. and first and second bonding layers on the
adhesive Iaymm%function tape is bonded to a device-formed side of a
semiconductor substrate having a plurality of devices thereon while perfooning a process of grinding a
side of the semiconductor sybstrate oppagsite to the device-formed side and a process of dicing the

semiconductdr substrate o HORIERE dRIFS SR AL B AL RS ISM$Y -curable adhesive layer

bonded to the ground, side @f:the-semiseBduaionsybstiate (2R ke first and second bonding layers of
the multifunction tape are_bonded to the indjvidual chips while the chips separated from each other by

the diting process ar@iSickEFHD S Rh &y cisonAhn afirHiEfdH Bpe for a semiconductor

package, comprisingya&Mrcuiable,adifesivR ayepon;ongsideiofia hase-filny. apg dirstand second
bonding layers on the adhesive layer, wherein the multifunction tape is bonded to a device-foimed

side of a semicOHRNIHTL BLRFEh AL S PR F RS theredh Wik hseiraming pPMssess 20

of grinding a sidgiafithe sermicongucianzehstiate oppasite tpiaedayier-lormed sids-and@ pegess of
dicing the semiconductor. substrate into individual chi

. [ s, and the first and second bonding layers of the
multifunction RAFE & b8 EB%@%%{%W}&?&%%% EKipA L s Hidhnfe S Dy the

dicingyprocessaaigoPicked-uprabld dighaltachesk-3pbhgdnuilifunctiontapeidccording terslaimih&bR,
wherein the first bonding layer contains a UV-curable material interposed between the adhesive layer

and the secoRtPBEHIfG s I BT FE PPy ErafateatishdRs v FdSpeicPid the Hameadeliser and
the second bepdingi{ayes aftepUvhilkagiatigntostharadhiesive layel o104 Themultifiniction-tapere

according to claim 1 or 2, wherein the first bonding layer
picked up and die-attached.

E\)

15 A multifunction tape for a semiconductor package, comprising:

a W-curabfie adhesive layer on one side of a base film; and

first and second bonding layers on the adhesive layer,

wherein the multifunction tape is bonded to a device-formed side of a
semiconductor substrate having a pluraiity of devices thereon while performing a process

20 of grinding a side of the semiconductor substrate opposite to the device-formed side and a
process of dicing the semiconductor substrate into individual chips, and the first and

second bonding layers of the multifunction tape are bonded to the individual chips while

the chips separated from each other by the dicing process are picked up and die-attached.

25 3. The multifunction tape according to claim 1 or-2, wherein the first bonding laver
contains a UV-curable material interpesed between the adhesive layer and the second
bonding layer to improve peeling characteristics with respect 1o the adhesive layer and the

second bonding layer after UV irradiation fo the adhesive layer.

30 4, The multifunction tape according to claim 1 or 2, wherein the first bonding layer
has a 180 degree average peeling force of 0.IN/25mm or less with respect to the adhesive

layer after UV irradiation.



has a 180 degree average peeling force of 0.1N/25mm or less with respect to the adhesive layer after
UV irradiation 5. The multifunction tape according to claim 1 or 2, wherein the first and second
bonding layers are thermosetting layers. 6. The multifunction tape according to claim 1 or 2, wherein
the second bonding layer has a storage modulus of 0.1-10 MPa at 60t. 7. A method of fabricating a
semiconductor device, comprising: bonding a multifunction tape to one side of a
semiconductor substrate having 10bumps formed thereon, the multifunction tape comprising a

UV-curable adhesiveiaysfamare side:ef adeasadime angidirst apd seeendbendingdayerssorhe
adhesive layer; grinding a back side of the semiconductor substrate; bonding a dicing tape to the
ground side B?ﬁ%éﬁﬁé%&%?ﬁ%@ﬁang the semiconductor substrate into individual chips;
15picking up the chips with the first and second bonding layers bonded thereto after removing the
dicing tape; and die-attaching the chips using the first and second bonding layers. 8. A method of
fabricating a%emicondeactor diwigéorcsrnprisierrdRtbondiigma marifunchiersiapbaconadisenéng

semiconductpr gyg&sstrag%opgg\/ei%gﬁll@apgff .rm?g f&] ge%ot%? multifunction tape cqmprising a
UV-curable adnesive Tayer on one side of a base film, and first and second bonding layers on the

adhesive layer; grinding a back side of the semiconductor substrate;
7. A method of fabricating a semiconductor device, comprising:
bonding a multifunction tape to one side of a semiconductor substrate having
10 bumps formed thereon, the multifunction tape comprising a UV-curabie adhesive layer on
one side of a base film, and first and second bonding lavers on the adhesive layer;
grinding a back side of the semiconductor substrate;
bonding a dicing tape to the ground side of the semiconductor substrate;
dicing the semiconductor subsirate into individual chips;
15 picking up the chips with the first and second bonding layers bonded thereto after
removing the dicing tape; and

die-attaching the chips using the first and second bonding layers.

8. A method of fabricating a semiconductor device, comprising:

2 bonding a multifunction tape to one side of a semiconductor substrate having
bumps formed thereon, the multifunction tape comprising a UV-curable adhesive layer on
one side of a base fiim, and first and second bonding layers on the adhesive layer;

grinding a back side of the semiconductor substrate;
dicing the semiconductor substrate into individual chips;
25 picking up the chips with the first and second bonding layers bonded thereto; and

die-attaching the chips using the first and second bonding layers.

G. The method according to claim 7 or §, further comprising:
irradiating UV rays to the tape after dicing the semiconductor substrate and before

30 picking up the chips.

10. The method according to claim 7, further comprising:

29



dicing the semiconductor substrate into individual chips; picking up the chips with the first and second
bonding layers bonded thereto; and die-attaching the chips using the first and second bonding layers.
9. The method according to claim 7 or. 8, further comprising: irradiating UV rays to the tape
after dicing the semiconductor substrate and before 30picking up the chips, 10.The method according
to claim 7, further comprising: xpanding the dicing tape to increase a separation between the
respective diced chipSHEERE HEKMHETp theS pECTEE PR SHRAHOR QSR W TafRT & i
comprising: Sexipanstingdhericingptarectgincrease a separation between the respective diced chips,
before picking up the chips. MULTI-FUNCTIONAL TAPE FOR SEMICONDUCTOR PACKAGE AND A
METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE USING THE SAME ABSTRACT OF

THE DISCLOSURE The method according to claim §, further comprising:
5 expanding the dicing tape to increase a separation between the respeciive diced

chips, before picking up the chips.



Provided is a multifunctional tape for semiconductor packaging that can be used for a back-grinding
process, a dicing process, a pickup process, and a die-attaching process at the same time. In
particular, the multifunctional tape for a semiconductor package includes an ultraviolet-curable agent
‘on an interface between an adhesive layer and a second bonding layer to form a first bonding layer
that is hardened when the adhesive layer is hardened through exposure to ultraviolet light. Therefore,
the adhesive layer imparts better peeling performance to the multi-functional tape. The multi-functional
tape for a semicondfittdil gAckAGE GisdlbsetR i SiBvit CIONBIUdEO M & AT wiGIELAMMakle adhesive

ayer formed on fgp eswe@%mmfeﬁﬁ&&fﬁémwﬂ%m@%é%eﬁ@ the

ultraviolet-curab ayer. Fig. 2
SAME

5 ABSTRACT OF THE DISCLOSURE

Provided is a multifunctional tape for semiconductor packaging that can be used
for a back-grinding process, a dicing process, a pickup process, and a die-attaching process
at the same time. In particular, the muitifunctional tape for & semiconductor package

10 includes an ultraviolet-curable agent on an interface between an adhesive laver and a
second bonding layer to form a first bonding layer that is hardened when the adhesive layer
is hardened through exposure to ultraviolet light. Therefore, the adhssive layer imparts
better peeling performance to the muiti-functional tape. The multi-functional tape for a
semiconductor package disclosed in this invention inciludes: the ultraviolet-curable

15 adhesive layer formed on the surface of a base film, and the first and second bonding

layers formed on the ultraviolet~curable adhesive layer.

Fig. 2
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