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MULTI-FUNCTIONAL TAPE FOR SEMICONDUCTOR PACKAGE AND A
METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE USING
THE SAME 5 Technical Field The present invention relates to a
multifunction tape for a semiconductor package and a method. of
fabricating semiconductor devices using the same. 10 Background Art

Highreapacky afcemineaduciarteiqesisvirneRib RepomRisred AR AND A
high_integration technique for increasing the number of cells per unit area
RRETAEAN MR ACIRENG REHHGORRIGR BARAEGR & SING THE
plural chips in view of quantity. As a cgawggtional 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 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
<8t figidaminated chips by a space for wire bonding, thereby

providinghaRBaacessais SPaae: ke solveisushaPraRen: ofthedMERctor package
method, a wafer level stack packaging 20 (WSP) method is developed. In

WeARNSP IS EETSHLBR IR ASIES S sk Fhe daM<a wafer having
a circuit formed thereon and are filled with a conductive material to

rovide direct electrical connection between layers. Both the MCP
% BUtRE WSP method increase the capacity of the semiconductor

device miyiew:phéepaniitysdyibomting pPtalehips withaibondiepoand 2% a high
.and laminating.the ¢hips on top of each othey. In the MCP method, since

ITHEREHIAE Rt AR LT tBT 1B AR O RS By Wik BEidihgicdaghgrality and
the phipsdhas REheRAR cnouith farmedisiderandiiasipeihansing agentity.

poiesje e SRS S9E Dale Rind500, T DENEE M
radhesiveltapsewhiskiisiproxidad P3Rdmbae sitesitdapnedt Sdeionbdsing of each

ba kfgrinpingﬁpr cess. Then, a dicing process and a S
. RS o R P EESL AT GG e R eapl other via wire
byhichehassan adhesive: layerangabanrding:layenoiedihe-appositgsitepace of the
I %{1%%?6 %ﬁgg ggftg gpggiep ft? \tabl?e %ondingg thereby providing an unnecessary space.

To solve such a problem of the MCP method, a wafer level stack packaging
{(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 piural chips with a bonding agent
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 reguires a separate adhesive tape, which is provided
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 layer and a bonding layer, to the opposite side (ground side) of the chip to the
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circuit-formed side. 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 chips are connected to each other 5 via the

through-electrodes instead of wire bonding, it is necessary to apply the
bangingage9io the circuit-formed side of the chip to connect the chips

with each other. Accordingly, the WSP method requires a tape that can be

applied FHoP Ty te1de tb%l@i@@wﬁﬁa%r&regﬁeu&t%%&%i%éw@h@on&mess does not

peasess@ndithe Risk-UR/dieatiachment uRosestdnsisaskokithe tapethat

can been used only for the back grinding process. 10 Disclosure

TechnicHPPRSISTERT AP AsiHede o thie PrEXEhE s GBS BlidegRgcted to each other

wiupctionians fiRla SeMICORAUEIRPARKRGHT VRIGRAUOWS & apply the bonding
back-grinding process, a diciér;%ﬁé]ocess and/or a 15 pickup-die attacﬁing

pgdedite YEpibrersmsAts inSIsgethge ?ﬁmﬁmﬁaﬁiﬁh@ﬁ%@nn

a WSP peeessipAnetBeraspectipfthe nresantiseiasuie M@M{%ﬁé@mt only to the
method of manutacturing a semiconductor device using the multifunction

faple SHOHFREAICAFS Bt TP PR S IR BT TSR dRFelf ¢k uBiis -attachment
therokigmsias deserber.abays.antk-anAsPestRE R P esRIMt NMentaN

is to provide a multifunction tape for a semiconductor package, which can

be commonly applied to a rear-side grinding process, a dicing process
BRd{gLa-pick-up/die-attachment process in a WSP method. 25 Another

aspect of the present invention is to provide a method of fabricating
LerhrisatraBlefvices using the multifunction tape. According to an
embodimentgithie pfesent preseitiondisclhaitfunotionitape fomaltifunction tape for

KemieangusiarRaskaAge ngkidasa-U\Vrskirahie Adhesie Jaye A RMONBRIS and/or a

of a base film:, and first and second %o ing layers on the adhesive layer, .
PR DR ALY (0 SO NG BRI B ot
MO BERS®Ssubstrate having a plurality of devices thereon while

performing@adareerss of dingdirgearside REthe saigendugtanod of manufacturing a

semiconductor device using the multifunction tape.

Technical Selution

The present invention is conceived to solve the problems as described above, and
an aspect of the present invention is fo 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.

Another aspect of the present invention is to provide a method of fabricating
semiconductor devices using the multifunction tape.

According to an embodiment of the present invention, a multifunction tape for a
semiconductor package includes a UV-curable 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 plurality of
devices thereon while performing a process 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 with a dicing tape having a UV-curablie adhesive layer
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substrate opposite to the device-formed side and a process of dicing the.
semiconductor substrate into individual chips with a dicing tape having a
UV-curable adhesive layer 2 bonded to the ground side of the
semiconductor substrate, and the first and second bonding layers of the
multifunction tape are bonded to the individual chips while the chips

inepRepie thtrons erch RIBE Y shei ciainG RIOCRRE A gkRE RN second bonding
die-attached. According to another embodiment of the present inventign, a

IAySHSr R cHdn BHE g JBRGicHRdBRRIF hatkale RetviEeh ENptUralR the chips

sghesieiiayer.on enersdeneladaserdies; andoitstang secandpaneing
layers on the adhesive layer, wherein the multifunction tape is bonded.to

a device:fErMUE SRS Y BESTROHHIcoP SHISS B HalR ke Plufafity Bfinction tape

fdevicemibareanonhielpef orming A processOf QHIERE @ Iside ofitbee side of a base
%emicogguctor subs’gg;\ e?% posite to the device-formed side and a
e

fBrals BFtEgthe REURYSFTY D & A Wi iR i A function

tapdicinghtape havingvactlibehtabieiadhasiveileyeiubondessteth e giaundslurality of
Cfc,id.e of the semico_nducg%{)substrate, and the first aﬁnd secqnd bon
bt

ing .
BY/SFS PR PO GO TP RSafe BORESA o HEHRR AR &%ﬁ&mmonﬁmtor
ditsehipsppepiasate difr atoveach ather idhedigingopeecessdet pidkedatficonductor
Sa%% die-attached. Accordin ?éfurt er embodiment of t res
|

to t .
Fifore HAHORSH TUFRBHICAG & BeMBBrtIERS: tev L& TRalgdhestve Tayer
thekding ahngltifudction éape: teenaesiieof sauisermicandutiornsubsifateond bonding

R OVLHPADIY aERESNE OB o And Slb 0§ Bhe i, Sl the chips

sirstraad fseoeachhohding khyelicion thecadhesipekayianp aradirgadohek.

side of $e semiconductor substrate; bonding.a.dicing tape .to the ground

side of e SEEolddero LibsH At ETHG 25 (1S SERCIndREggror. @ method of
fabbstate interincividluabckipss pickingw paid:ghipswitifitheifiestardo one side of a
second.bonding layers banded thereto after removing th cﬂlcin tape; and. . .
R e e T SR Bl St P Biuncion
tAecordingitmyet andtherembdbasient ofthepresenidaventidnsa filethedd first and

of fa gcagn semicondjuct% devicle inqlude(li)ondi akmudtifup%tlion :
sgeond bonding Javers o the adhestye laver: grading o tack siae o semzf:onducmr
tape to one side-of a 25 semiconductor substrate having bumpers (circul
spattertr) fornded: thelieory, thee muthifupction tape cothprising@tMicurabkerate; dicing
adhesive layer on one side of a base film, and first and. second bondi
LR SR L R R TR Sl v e
ssubsdrbtexddigi by thretsadidoheleotorisubbstnaterip héntividuaipehips! gickingehing the
chips using the first and second bonding layers.

According to yet another embodiment of the present invention, a method of
fabricating a semiconductor device include bonding a multifunction tape to one side of a
semmiconductor  substrate  having bumpers (circuit pattern) formed thereon, the
multifunction tape comprising a UV-curable adhesive layer on one side of a base {ilm, 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

[¥%)



10

20

30

up the chips with the first and second bonding layers bonded thereto; and
die-attaching the 30 chips using the first and second bonding layers.
Advantageous Effects 3 According to one embodiment, the multifunction
tape for semiconductor packaging enables a back-grinding process, a
dicing process and a pickup-die attaching process to be consistently

performed e a Sl @agJp BARICUIRE e MUINGIORCARE, semyiconducto

includes afi n m&é ayer containing a UV curing agent in"an interface

ISEKAEER SHARLSACGTE TAYH I AiPRS Se oMt B8 NfinG TayRids® gt tRelic attaching
finstadsondibg tayersmayybeeriardehediajongvith thpcadhasivécldye rtiduringtifunction

e %Elﬁ%s”ﬁe{ﬁwb%iﬂ&i&fﬂ%@%l%_&'%%\ﬂ PeRling GRATACIENSiGS A ili8ice between
dhesive layer. This multifunction tape allows theggac%?r dlr}?%}groc(g%ls be
R PR PICI T VARG B oRBLutS BB SR ety o BT may be
indglecthplonyvrsover athesie mpitifdnuten tdpaualiewbated b sigkigidadiygmproving
MQQ@@hQ;@E@i?E%@%&@@MﬁWQ?Q@. attaghir}gDprOC_ess to bfeTh
consistent eriormegd using a single e IeCr cglptlon 0] . It
DrawinGL 15 TS R i oy Sepa AL Tnc M abtaus . Pickun-dic
FHEChIBS ePHORRRE NHONPRIIFOBBISEREY A RiSERE RO RSIRG folloNEkYy dascripffsgover. the
whrXemplaty @pbatitnentdgivaenkinraahignetioewithdibem acearsganyind pickup-die

NI RN, Fidndi iR Ai9eelionalada o a Midtifungtion tape for

semiconductor package according to an embodimeht of the present
invention; 20 Figs. 2 to 9 are sectional views of a method of fabricating a
Bewnfitonsdrigtido ele¥ithe dxcordugg to 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
presentihvernton.a26 SibtaitepeDistriptien ofdTdty dnabedihant present invention will
Hereinafter, ex lar err%b giment of the. present invention will be : .
BiarEMeR ALHPnONCSE W 98, ;

AESCHDEAT ot Wit reloronCato e ACLampaTg afawingges s e in
®RefendngrtevFigtht, astricipaisyangebtionagvievwdcmultifunction tape for a
f;g/ srftr;‘)hﬁf’g?h%“%% RRGKEES 3769 AP 1. AR EMRAAIMENt Bf e RIES RS tor package
according ‘;0 an embodiment of the present invention;

Figs. 2 to 9 are sectional views of a method of fabricating a semiconductor device
according to 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.
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
semiconductor package according to an embodiment of the present inventior, 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
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multifunction tape includes a base film 100, an adhesive layer 110, a first
bonding layer 105, 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 4 can be removed therefrom after curing or the

dikebEoEa¥amaNIRR MY GiableadResi Ve nefersin anadnesive hatiwillic adhesive
be apgjlied to a semiconductor wafer or the like and can be cured and

TS ERSReP deASRBHH BYNEAFTH L BRI SR e TS BSAIAT Y B P& likesand can be

Jayer daayhiobeisaaticandyatar wafsaywi. be 5 bonded, and which will be
separated from the adhesive layer but bonded to individual chips, when

dicing the"SeFhicsnBRRABIANAYET Tt EHe RMPSTARTBIERIAGUR tRBARIGHHS vger will be

whdeibenisechrs anondingReant when the chipsiasesesured 131804 dindividuat
or lead frame. Further, the adhesive Ia%/er means a layer that has a lower

PTG AIRE TR S HERTHS IAy SFAIRE s PEE P SiATdbpict BE ge dhpdips, so as

tHseddar iemponanydaingwhenScenhibe Mutitunciientapgrobinedarasant
invention may be consistently used through the back grinding process,

dicing prEEss Mt AtReBERdMG HTEESE ISTER! BN ANBXEEdUS Wsefproe than the
shedmpltifunckon tafe is Brplisslder thiel \MS Bdnetaadin-whish-diRrining.
attachment is performed wijth the bondjng agent applied to a circuit-formed
side of ”%cgnﬁ%oﬂﬂ’t[g%inwgfb@i% Q%é@emﬁﬁ@ﬁfﬂé”ﬁ’m@b% fltfn St Nty used
tieugiultiiunsian jepeidd peeardingitnthisrembodindenic-wihbiedeseutrd.it is very
The base film 100 is substantially the same as that of a conventional tape _ . _
ST 30 oHBFTE B0 P Bt i oL Far g wiich dic-
dilmesrmay he pseshasdheitase-fikorithesape topihel hack @rndin@rmed side of a
Spro.ces . For example, a thermoplastic expandable plastic film may be
ﬁ%ﬁogélfﬁté)r & film. When a wafer having a circuit design is exposed to
physical impact during the 25 back grinding process, cracks may be
formed in.the wafer or the wafer can be broken. Thus, the base film has
thermoa gﬁ%%ﬁfi’gexpandable properties to protect the

First, the base film 100 of the multifunction tape 10 according fo this embodiment

will be described.

"The base film 100 is substantially the same as that of a conventional tape that is
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 expandabie plastic film may be used as the
base film.

When a wafer having a circuit design 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 grinding process.

Further, the base film may allow ultraviolet transmission. In particulaz, since the
adhesive layer 110 is a UV-curable adhesive composition, the base film may exhibit good
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.
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wafer by absorbing and relieving the impact during the back grinding
process. Further, the base film may allow ultraviolet transmission. In
particular, since the adhesive layer 110 is a UV-curable adhesive
composition, the base film may exhibit good 30 transmission of ultraviolet
rays in the wavelength at which the adhesive composite can be cured.

Therefora.thadagrdilmd8asdaeshal camaima tisabsaihenter WadikBm contacts
5 The base film 100 has chemical stabiliti. That is, since the base film

Cohtadrerener iig PRISHIG I D SERRMSSAHE RhesisebBan biiyerabhripatipding. the

shee g ackoakindiRthihe chase filmasifaymed to have chemical stability.
Since pglymers such as polyolefin polymer generally have chemical

stability >tHE® BUSHFRFURAS Be LRitaB ISR for e sertiehpical stability, the

rokamplesof pohmgiiilmsdanuge bnibeikagediim include
polyolefin-based films. such as polyethylene, polypropylene,

ethylen&7H BBy IS RORBITHIEIE JBTyhiiEh e PasthyienriA Bebiiidin-based films
mlnolzin?{@ymﬁsm i ?fg%gﬁy%@%elatﬁsﬁa%w@@i@ﬂ@ redhgym | @@Iy\/ﬂ;?]%mene-i,
chloride films, and the like. 10 The base film_may comprise plastics suc|
%Eﬁ%%\fﬁweﬁé%}%pm%&%?fspdm%e&nafePB@%%@%M@% rubber.
mnohiaellikesthermeplastic diaistemers such as polyurethane,

polyamide-polyol copolymers, and the like; or mixtures thereof, The base
i 2000y R e it B 16 £5 44 o BoRINGUBHCRE witeP el

pelspedideatbe rdhesiveylayeriortolimprave thaphkt;abserptitmdudngthters such as
back grindin il5 rocess. The base film may be.prepared by blendin
ARG RO EHEAS ERTSE e RS & Bl Ik A oRGhBEBY
extrudinpheraewing theopelyoledive metiviheyeraliresistancd@pebve a bonding force
mechanical properties. of the base film will be determined according to the .
RO e QAL G T G40 IR e B S e o Dack ernding
pradiication to improve the bonding force with respect to the adhesive

laver 1]_B.AT e suface modification may b ‘F}),@? sical rcgemical :
orocess! Jon BRArDIE S1nd oI SEaT orpocde HETRaL S CPRa gl chips to
manduan examplefiof it chéimical pyocessiitnchiddsvangdribHingoaatifig melt,

process, o, primer process, and e lke, I this embodiment, the SUlface v
modification ot the base film is performe bya corona-discharge process
mo@gitg to the kind of blended chips. The base film may be subjected to surface
modification to improve the bonding force with respect to the adhesive laver 110,

The surface modification may be a physical or chemical process. An exampie 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.

The base film 100 may have a thickness of 30~300/m in 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

grinding process. If the thickness of the base film 100 s greater than 300an, a single roll of

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

disadvantageously increasing time for roll replacement.
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25 allow the adhesive layer 1 10 to be coated thereon. The base film 100
may have a thickness of 30300; tm in 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 grinding process. If the

thicknesg, ofifhe Eﬁﬁ%ﬁ%?%@@@%kﬁé@é‘ 090 moasinolarep alwater surface

finished product has a smaller length than the thickness thereof in
practice, therebye disatvbiotageods iz iscreasiigtine for roll replacement.
6 The base film 100 may have a thickness of 50-200gm to fill up the wafer
surface on which bumps are formed to provide severe roughness.
<Adhesivedagrers Bidext, the UV-curable adhesive layer 100 of the

m“'“fugﬁ%g{! %Q’Qca%%%di E?véﬁ‘%ﬁﬁ%@%ﬂﬁ@%ﬂz%gﬁéﬁ E%%dll'() according to

Althou e adhesive layer 100 Is not limited to a particular material,
thropebidsmbeford] dediefeabedy irradiation are important in selection of the

materia%ﬂﬁég,%ha%@eﬂ}{gsi@yﬁrvg‘p 9@@ st%ﬁ HMA@@%%‘%M@&@%&%N& properties

layer 100 exhibits strong tack to prevent the 10 wafer from being damaged _
lerfertoavibrdtinrOf inederientantpoprevent shernivad (ifseneisigliéer e adhesive

%{ﬁo@g&m@a@w&%@&%ﬁ%ﬁ%&%ﬁ@@@@&ﬁitﬂyﬁ&&@mﬂa@pmvem the

grinding process by strongly holding the first and second insulation _
Wwefedirtplaybesnd OBman-d i théowaifeiabprther agihesierfaysd 180 prevent chemical

EH}:%HE& aftgr H\-iid iﬁHHPi%iﬁQ Qﬁ%&%@’\%ﬁé@@iﬁ @&B&%’ER%SE%S during the

cohesive force and contracts by a crosslinking reaction 15 to allow the
basthesinsinyeraasahy tHenshsdpidineobed b eadisppusldastistipthdonding layers
wafetolo highthe, firstand,seqandinsylation Gendipghlay s 105v13hdiation. the
are bonded, by a reel-shaped bonding tape through a significant

sdeRstro RIS OIMG fortcisriae eRlfERiv a1 atE Hir &t GFslatlong reaction
RonARARYRL 1% 1RENEFURIIS AN MAIRRIAB LS U ILQEdNPom the wafer, to

adhesive layer 100 so long as it fulfills the aforementioned properties

Bhafehahedrsitaactreopd Wwindendtiviicdaresily 0thd Humesivadsyepn aisel-shaped
%@HQ%&M?&WE%&%%Q@M%&QS%@% CRRIPLSEHE MMagHaRIger 110 to

corcijg)osytlon or a hon-UV curable composition. In a general tape for the
ackgritiaing ioro beadinadaen 9% durabier cyrifibsfignmaterial may be used for the

adhesive laver 100 so long as it fulfills the aforementioned properties before and after the
UV irradiation.

Generally, the adhesive layer 110 in a tape 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
layer can be easily peeled from the wafer by a reel-shaped bonding tape without UV
irradiation.

In the WSP method, however, the adhesive layer 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
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
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provides a comparatively low bonding force before UV irradiation, so that

the adhesive 25 layer can be easily peeled from the wafer by a

reel-shaped bonding tape without UV irradiation. In the WSP method,

however, the adhesive layer 110 must be peeled from the first insulation

bonding layer 105 which is an organic interface. In this case, since the
[adhesivée ayeracomprisingetivdmadi:kiii cbiakile aotgositidmisandtsupport a coating
substantially peeled off. by the 30 reel-shaped bonding tape, the, = . .

e PRI D RIS 07 G AT S oy S BT s gugpided to o
stie dvGPonethody [Theticsire: iadiypes of UV-curable composition. One is

a mixturg, com ositiop of 7 UV-curable acr¥la<}etand an acp{gc adhesive . . Lack
binder a Hﬁ%% P %edcsoﬁlb%oosfpgncésaﬁﬂ% 1?ayeor.al'ﬁeenf::fiﬁer Sm%o[slf’ﬁolﬁl © bac
dnasiastpactare, whereiis UN-cunabteaceylate i$)praviddtt taayside eltach af mainly
an acrg#c a helsivelbinr?e‘r. When the mixture composition is appliedtoa,
cag}.?&s té)pe Or U the BEEK élbarlr%alr%g f)lrrtl)cgess, Sre IS No rz;(l)ns@l%nape s an
mobided \haunadlleadrydateafehichiis anainllt, chmpoaséidofdow moleeelathe adhesive
I%IL,VH%;?Q&M{;H%IE:SI’ i‘glrs:jc%i ié\gﬁ%%tr%?fa & %gtﬁ%/t%ped{gt% {I(Qgﬂ%%{]{ e adhesive layer
aterial such as warérs. As a'result, the bonding tforce between the

tadheshied laffdrvand the-walenlidsignificamtly reduced after UV irradiation

to allow the adhegive layer to eleqh[of the reel-shaped bandin

(oo 111 BT R ] H D TR AAREN tayer 110
cadbesiven |aygmid Onteoftactsdn ordanitrinterfabaisudhvadithedirst 105, the mixture
insulation bopding layer.105, the mixture compasition. of the adhesiv .
e b e o o e iR e BE BTN E ey weiei
ansidationd ordingtlayel 205 dnddbe deyylatd IsaodrékkaetyMtraisscderdriyy UV rays

qtt?reing%ﬂg ri,%? i }ﬁ%ggr gj %iar{giﬁn é%%l%?ész% 'nup %Qggfggf%&% %@%%eerptﬁéeiayers after
ayers after Irradiation. Thus, according to thisinvention, the
tadhesitietlayer 110 may have the structure wherein the UV-curable

Carbonﬂ-%ar%%gr ouble %qydnl%g{l%\ﬁi,dﬁg 5%5@?1%%%?@(?& h6MAS structure
adhesive Blhger, rather than the mixture composition.” The structure

whisereitia 6W-ruokbbular eeightcmateriadavingrd caroridedoarBorsidochain of the
a%%}’é%&%gﬂré%ﬂ{&@,d%%‘% %%dtﬁe%%u?é ansingsiye resin exhibiting

adhesive properties through a chemical reaction so as to behave like a

single mokesnietiseefdreete Hgvamolecular weight material having a carbon-to-carbon

double bond is provided fo 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 & low molecular weight acrylate having a
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 carboxyi group and an epoxy group, a combination of a
hydroxyl group and an 1socyanate group, a combination of a carboxyl group and an amine
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
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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. 25
Reaction mechanism for providing a low molecular weight acrylate having
a carbon-to-carbon double bond in the inherent adhesion binder is as

falowsn I Re RGN, MERNANISID BIAY RELCDIRING DY LOMIRAIORS O mer. Each of

functional groups, such as a combination of a carboxyl group and an”
P gion, s Bibh Sieethpir Rl up BifordhaseyRiaressfinger or low

Asembipationofa-parboxyl group and an amine group, and the like,
which permit easy polymerization to an acrylic side chain. 30 Additionally,

any comiifiibrEdPfaR crebrd gteRlpy dih BEcases. d89dpkBg ¢Hdhesive binder has a
SRmbination;snablesdh@seaction mrchamismpieravids aloWMIeCUWRr molecutar

weight acrylate 8 having the carbon-to-carbon double bond to a side )
YRR oftgR AdhBarBSH SRamer e adR-611 N8 RSN aPEfodps waaieing 2 terminal

seleativelyrrplied i dhemshesysipolymsiopindenRilo Mmeleelateaction.
weight acrylate. According to an embodiment of the invention, the intrinsic
adhesivelbindéY 1745eRIs Mdlstivfar GRIGIREBICT000 1 BoPERIGEAd Ry mixing 2

iBeepaAkediRY Rreviding Rl melesulatd weight matekial hiavigdtheprepared adhesive
carbon-to-carbon double bond and containing a terminal isocyanate
b to a side chain of a binder copolymer through a urethane reaction.

The UVAtirablg aghpsive samnosiian fayRepigRarachPymbdag Be cured through

thermosetting agent, a photo initiator, and the like in addition to the
TSRS aPet HuhSuIGECS BRRUBR AN R Brmdkhroautiidhsqstherig hipder

used sofang amiiaribesureddoreuoh reactiendvith afunclipRaIgERUR. an epoxy
provided to the side chain qf the adhesive binder. If the functional group

PrOVRIBEFTS B S0 HaRT B R BOSI GroBES unBhoxy Ty g Ry provided

benssed-amineithennaseitingageat iape Hthe furationahomupRroyided

15 to the side chain is a hydroxyl group, an isocyanate curin a%%nt may
Emosetting agent.

be used AUHRTEHANY: DAV A RRARE Y EREME BEhEs
thetmosetingageant aFuihierva seistie obat leastpogyselesied ftom the isocyanate

Show.cung.agent, e socyapale, cuing aqen, gpd the melamine

The thermosetting agent must be added to the adhesive layer to provide a bonding
force with respect to the polyolefin base fiim.

Any kind of photo initiator including ketone and acetonephenone-based photo
initiators may be used so long as it allows molecular chains to be broken by UV rays to
produce radicals.

When the photo initiator is confained in the adhesive layer, the carbon-to-carbon
doubie bond of the side chain in 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.

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 layer to a release film

and drying the adhesive layer.
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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 molecular chains to be broken
by UV rays to produce radicals. When the photo initiator is contained in

the adhegjug layeradhesrarhapatoicatheni2 2. 8auble bond oibeISite base film, the
chain in the adhesive binder Is subjected to a crosslinking reaction by the

FAbHEHIS Yoy raiseetmerglbisdrteaifo teph perurdishipe srasipel yelingepse film to
: hesiye layer los p ries. As.a result, the adhesive .. -
T R 30, T TR dimensiona
mitibalfolbergorthdadiesive |Byer i eenvaylbelformedbortithddrasklfiirhy transfer

gmlagup / direct coating or may be transferred to the base film 110 after

coatirng the adhesive layer to a release film and drying the adhesive layer.

9 Whenltresraghesivé thy érrimddirescihy dazgsdion chalipglyotefsy badedihp bar coating,
lye layer i y dried at.60'C or more, which causes t o

B e T AL AR iy coatng

gherébyieoviipg wird éndionathinatabiive. Tyeréfrer theaahssive fayertis adhesive

aeherally. formed, on the base film by transfer 5 coating. Irrespective of the

former or the latter, any coating process including bar coating, gravure

coating, comma coating, reverse-roll coating, applicator coating, spray

coating,.and the kike %Ige used to form the adhesive layer 100 so long

as it can form the adhesive coat on the base film. 10 <First bonding

layer> Itk ruliiRviction tape arseovdiadadhisisrehaauimiribethenesive layer 110 is
&Qﬂ@&fsgf?t%sé l‘ﬁrﬁs 1 @(‘?azﬂ?&i @0 Hﬁt ?ﬂﬁﬁl&@f&}i%gnéﬁ'% ‘igﬁe? &s is 1amin§1ted on the

(insulation) bonding layer 105 is laminated on the adhesive layer 110. 1
afesfivstiiysulation bonding layer 105 is designed to allow part thereof to

getculre‘i;%@%}&{ﬂﬂﬁ%%@%é&ﬁ@lé?&"RW RALQN &, RS WS WEGEIAD be cured
ut also the Tirs
by ultraviolet rays so as to allow not only the adhesive layer 110 but also the first

insulation bonding layer 105 contacting the adhesive layer 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 %%Abonding agent for finally
bonding upper and lower chips, it has properties capable of satisfying reliability of a
semiconductor packaging level. Further, the first insulation bonding laver 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.

Like the second insulation bonding layer 120, the first insulation bonding layer
105 is aiso bonded at about 60C to the wafer surface, which has a circuit design and
severe roughness thereon and is die-attached at about 200°C 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
it can maintain the bonding force between the upper and lower chips while satisfying
reliability of a semiconductor packaging level.

This is because the first insulation bonding layer 105 is aiso bonded at one side to

10
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insulation bonding layer 105 contacting the adhesive layer 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 1t bonding agent for finally 20 bonding upper and lower chips, it has
properties capable of satisfying reliability of a semiconductor packaging

tlevelaferdhere thecfivgtingdlatian b@l@dﬂi@dﬁﬁl esdiRbihashenbaneethsulation bonding

Workablllty for packaging, that is, enha eelln ar ri st
OGN IR B AT R0 A AN CNE Gl L5 ot BTG, rgpectve of

Sesantbinspatiembang @gelh@gafﬁalﬁﬁerlaﬁzwmheﬂﬁd affiagecte. the bonding

layers after back grinding. 25 Like th cond insulation. bonding laye .

120, the FTHEEIEtGR BERAHEEYGE Toats SR8 bonaal s ARAv o opgine laver

103 wafenfidecefwhichhas aiseuitddsigresindhsaveréiiougimesslity and a high
reon anoé}ggF ie-attached at about. 200'C to aﬂsgrl:g ort substrate such as

’gq SHaNR LA CRY ARV S ot ih be used for the first
insulatiginaeneliig @yeﬁﬂ@&ﬁmlmnasoﬁﬁngcmmaj@t“auaﬂheﬂb@mémgd insulation

force b twe e up swh satisfying reliabilit
OB o ARG B RIS LR TSt GRS resin having
dwading layerabilirisaalse hﬂlﬂ(@ﬁa&i oneigide H)bélxﬂﬁhg fvefenor thallikethe first and

Wltarw t?ﬁar side ther of co }; second insulation bonding layer
ERmpe él?*é @Ie layers in the WSP method,

|rrespeo&veo&h@rteedzf@mmmnmmeﬁtm peetingochahracterigticsdsitesmsed as the
f ss. According to an embodiment of the.invention, the firs
t%eg%} iewtb };Ie& l;]“_l ‘fg‘? %5 fo %e AcCTviic Tesin 1n rl[ 8 acrytlic mbber that 1s 2

ayer s compaosed of a mixturé of an acrylic
d@s@myhmrlngafdmhf@mabmmaﬂhdcaﬂmgIasimcdﬁmataylmmgﬁtand an epoxy

resin ac as a curln art Slnce both the first.insulation bonding laye
1.05 ané“tllge “BREOA ansufgﬁon %ed&% 1 ﬂtIla fér a&:ag rgf/? E w % ¥ long as it
dﬂmptypedbahdlbqﬁg@nfsr@ thesnopldstioeeBirharing @m@defa:mssarv to have two or

formab and a curln?OS) gpﬂrowdln artgo d|n orce are_used.in t%e first
T

MGy C onal grou OXY TCSHL dy 6S€IS€3C'£€d from
ano TSedsn bon mglﬁe\yérs 990 Accor ing'to an

thm};mﬂammﬂsmﬁﬂg&ﬁwérﬂ;ﬂmndﬁekar(y@/shcpfwnrmusequ%ewvoiac epoxy resin, and
therm? astic resin. An example of the acrylic resin includes an acrylic

dbber thatie a coﬁ’ollymer of acrylic ester or methacrylic ester and
acrylon|Ewﬁhﬁnﬁ1e®Wmaﬂm1nmvcm@mgéd3Wrmmm ¢nsulationdsondingglerator for

ymg%gel %rf)%xy 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 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 contain a silane coupling agent,
if necessary.

In addition to the compositions providing the reliability of the semiconductor
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

11
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15 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
bisphenol A-type epoxy resin, a phenol novolac epoxy resin, and a cresol
novolac epoxy resin. Further, the first insulation bonding layer 105 may

re@iaiNackUBNQraCeRiBiater fpho? QLuRNG el aRM e Siide: ehtiNlte by the reel-
accelerator may be selected from the grqup consisé:iglg if imidazole curin
My

ShaREferAtBALa iR bRy dBEeflsitdPSuiHERoPEN éﬁﬁ'ie@tbrég, %Hifag by UV

ithailitadtisinpeessaryiiar haacttsdasin, the epoxy resin, and the
curing accelerator to exhihit low moisture absorption during curing. Th
frot 1eORTBR BTG ISJBPTOSTh) D8 (RHEREom PR EGact 1o the firs
ipauticles seldias Siica tOOIMpRAVEaEiMe fistoDadtsiabditadiod HaeBabond may be a
resistance. The first insulation bonding layer 105 may further contain a
RIS Lo it agent, if necessary. In addition to the compositions

providingnihie feliakilitysef trelsemicsindudtor 3thpackaging devet@ngounds such as

onding capability, the first insulation bonding layer 105 also contains. a
QRGBS A A TS LSO RE SR SBUIOE SUR lave 110
witieih theradhesive layembdOdarthecfirst insulssionibonting-tayendDahas interface
11 reduced tack by UV curing,. it is not easily peeled from the wafer orthe .. .
R B B St DEFAG (Y PR RECEIh TR g . radiaion
daylep 16ansi turediayddy digatliatinnitodempione peehindichachateristietics after UV
According to an embodiment of this invention, a compound added to the
lfﬁ%%aéi?ﬁ%ulation bonding layer 1.05 and having the carbon-to-carbon
double berdrdiay hea polywderienmatatialisearidn, theychsecotWapeoing] with the

unds such as oligomers ar mono

TR RIS BRI TANaN o st Bae (g6t F1b AT UY-curble
coenfacisithdidw mdieddathyeight corfypoundsdandiayer dlred at an

erace 10 RENSER.S s e a0 QoS MR o
idetesidirating peckintehimactenstios after P of rddidion. 000,000 and is prepared by
providing a 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 a
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
componenis of the bonding layer, that is, the acrylic resin, the epoxy resin, and the curing
accelerator.

Given an amount of the UV-curable 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
force of the first insulation bonding layer 105 to the chips is 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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According to an embodiment of the invention, a polymeric compound with

the carbon-to-carbon double bond provided to a polymer chain is used as

the UV-curable 15 compound which is added to the first insulation

bonding layer 105. According to an embodiment of the invention, the

UV-curable polymer compound is an adhesive binder that has a
mpleeudiarweight of 100,0001,000.000 and is prepared by providing a low

molecular weight material having a carpon-to-carbon dquble bond and | )
contami%e fihiHHHREEyARAte gt 1 28 dEHEIn O A B dirts by weight with
eopalymenthsatghaw2(hirefhane reaatitie Thafisshinsulation bonding

layer 105 compyises 0,110 parts eight of the UV-curable polymer ‘
compouridShith Yed5aUEH 08 p%gﬁfs\%iﬁ BighEBheRTATE dBiporaRieps the first

ithelbonsinglayeiathat 5 the aerlisgasiniaihe epokyresingmachine wiEng
accelerator. 25 Giyen. an amount of the UV-curable polymer compound

foas thay ot BAALTE R ATER e HHSt e B RO oS S0 e be formed
odrpettaring peddddsciiisingaredetion uAisofrr esulingrieack is not

significantly reduced and the peeling characteristics between the

adhesivE GYEF AR RS AP RIS oY DM 18l id8 Sreoh de 100/, and may
HQQ;QVQY}%Q}(&%G& any @M‘?%@fﬁ&‘% Méﬁﬁﬂ%ﬁﬂ%&&h’gﬁﬁf&%? (Ble[@q thickness of 2um

exceeding 1.0 parts by weight, the bonding 30 force of the first insulation

dydesiing daypemd0s:duittie chipdis towéred {Sirdectivedd Vheumableand lower chips. On
ompound i agge to the. first insulation.bonding layer 105, it is f )
TRRR D S S e o R Btk Fher e b gpon 0 i

ireaetioniisne 12 WY dsradiatinndraaghelo Hitiatommaydas-addadiman of the first
.amount of 0.1-5 parts ba/ weight with respect to 100 parts gweight of the

b
ipApRtieadie BT ArtsF I diRgadidtioniih i dedibistii agerpudifighickness
JQ{%W@% thenfirst Sipsulation benpding.layer 10pandthe adh %f;&\r%ause a fillet

lay is O.0IN/25mm or less. As in the adheésive layer 110, the first o
nheepatsy handiigaeer A0 Ray BaTsrREY LR 29 cHTRRY plosBesaing reliability

iﬁ@gﬁg&@ﬁ&g{&jﬁ({&@k@%ﬁ{mg layer. The first insulation bonding layer 105
may have a thickness of 1-100um, and may have a thickness of 2-30um.

If the first insulation bonding layer 105 has a thickness of gum 10 or less,

it does nat.exhibiAsuitable-bonding force between the upper and lower
chips. On
P Next, the second (insulation) bonding layer 120 of the multifunction tape 10 will

be deseribed.

The second insulation bonding layer 120 is a bonding layer that directly contacts
the wafer surface. In the WSP, the second insulation bonding laver 120 does not create a
void on the wafer surface having bumps and severe roughness thereon during Jamination,
and allows the upper and lower chips to be strongly bonded to each other through die
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 satisfying reliability of a
semiconductor packaging level. Further, the second insulation bonding layer 120 has
enhanced workability for packaging. That ts, it fills up the wafer surface having the
roughness so as not to 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.



i5

20

30

the other hand, a thickness of the first insulation bonding layer 105 greater
than 30gni will increase the size of the semiconductor package. Here, an
increase in thickness of the first insulation bonding layer 105 exceeding
30um will make it difficult to accomplish thickness uniformity when
bonding chips to each other or a chip to a substrate, and will cause a fillet

Is phenpmeneR as i isaseafising,a-iguid Lancing ageMothaEDY to the wafer
deteriorating reliability in semiconductor packaging. <Second Bonding

SHEpEPONBREChhel SEEJHENMS Sl BoNding layer 120 of the multifunction
tape 107will ;. 20,h% HesLrRGthHaes8G0RM NS UIRHORLERAIRGABY &R RIS of 0.1~10

a bonding layer that directly contacts the wafer surface. In the WSP, the
M&satidinsulation bonding layer 120 does not create a void on the wafer

surface having bumps and.severe roughnes reon during laminati
, g : z%% than 0.
and allé\?v%lﬁwge ﬁ%lrﬁrlrg’r? 1 6%1erocrh(}fbn§’%a e ;#g%ﬁ 60%%% to% ergac 82 or o 01
Miroughidie 2 dikathmeniddrrotherfiliotghicsimaertte deconekirssitatlpmigh fluidity.

bonding layer 120 finally bonds the u r and. lower chips to each other,
1 P BB B Lrtou 4B TR St LDy TSI BTCty than 10 MPa ax

drackaaingslavehuiheipth g seeonmhinsiation ReadnddayerliZéhas wafer surface
enhanced workability for packaging. That is, it fills up the wafer surface

HauiaghthBootighmeys e demstrasvesarteavoid on the wafer surface
during g meuning procsss tnerehy preventing chpRING.AL SRS, vver 120 ar

during a dicing process an IMty" deterioration by swelling even-atter
dikei lattactiment? 13: The secdachinsotaltionbperding. layer 120 is bonded at

about 6]99&% ‘E et If; ‘{"%{e ﬂia%%rrfia‘gg %n yvvweixc}:/hrcirigy itt TR § forirgl]ueod. -lla_cr)]gding layer
second insulation %onglng ]Iayer | gl‘ﬁ]ay ave a storage modulus of
2416 dARpoatGQIC: mikthe seConchinmghitatienrtbonading fayerid@0ahdsa and a high

I%t 1a M%%?Lﬂ gnl ss than 0.1 .MPgﬁt 60.C, it.is Iike%to undergo the fillet

p’%eﬁomeno% ue oa%ggg}égi{/egw I &isd?tg.urllpﬁwaéggecond insulation

bondindleyetik26:haislai stolage: rhoudins latore 1BARIAG MPacant@0Chét UV-curable
T T L
layer 105,

Since the second msulation bonding layer 120 is also provided as a film-type
bonding agent, & thermoplastic resin having good film formability and a curing part
providing a bonding force are used in the second insulation bonding layer 120.

As in 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 includes an acrylic rubber that is a copolymer of
acrylic ester or methacrylic ester and acrylonitrile.

Any epoxy resin may be used for the second insulation bonding iayer 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 bisphenol A-type epoxy resin, a phenol novolac epoxy resin, and
a cresol novolac epoxy resin.

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

consisting of imidazole accelerators, amine accelerators, phenol accelerators, and the like.
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10 In 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 film formability and a
high molecular weight and an epoxy resin acting as a curing agent. 15

Aetgethensaeenskinsylation bpnding layer 120 deesnot COMakthe the acrylic resin
UV-curable polymer compound and the photo initiator, which are added

aefitiedrdeihuulsi Shesdvain éewi%@_s iR BITHE D8t AN GBI accelerator for

hending:laysrlrQils alsar@ioridgasia itohip e ReRdR GAURAL 18yer 120 to have a
thermoplastic resin having good film fomlabili% and. a curing part 20

SREABEIRY S BsrRfity ot eV Hre wsedlin el FRUELBYE BERdhgeRyased as the

q&a@e/ﬁﬁ idhe first l%gu@ﬂ&@ P&{&ﬂﬂg%%%&hfﬁs&%mr@ﬂ@&%f 30~70 parts

ayer 120 contains the acrylic resin"as’the thermoplastic resin. A

xarpigiet of ifieragnyiic e dinlnsuddy ancaghylief risbefwiacisauupsiyphehe second
of acryli [ or methacryli r rylonitrile, 25 A XY (6]
AR e I a A o

provide Wig:heneingyiorcesin a:cuetstatantiess, sgeriiseCesray the second
have two or more functional groups to perform a cur_i&g reaction, the

iBpYj v dRiRg Havse|dfb daomOthE gialiy Coh Jtityotn i sReths| rough wafer
APPS BRAXY HBSIM A RNBRALAPVRIAC SAMNNE S AR RCERSOY NOVRIAG: when the

epoxy resin. 30 Further, the second insulation bonding layer 120 may
acoyiiaimeaicUrisg: adeeteratoitifor cunpgaivecepdXYOredii. Thevewdngin added amount

accelergtor may be selected from the group cgnsisting of imidazol . .
T A e A s b Ao e et AR T B avight of the
@teh ctheppaeonddnshtatiervhoridinglayebi2@iesdentialyakensistiftcthe to roll the
acrylic resin acting as the.binder, the epoxy resin acting as the, curin .
R S QL e R Bl Vi e e o lack o
llovedhecseaond: insdlatiaidondiog tayebiliRo 46 thavealistbiage moedaddsd amount
of 0.1:10 MPa at 601C as described above, the acrylic resin used. e
IR e oo B g ISP Ayre e g Qi of the
wfidhg0 pasts Idyewedightivithotespectdontotiqarts aybiigightef thewsiher the fillet

Cl%rlglgonents f th esgﬁond i sulgtig?ot%ggggl {gg r 120, and have a glass

PSR T s at At 8P -9 30E° ayer.

The second insulation bonding layer 120 may further contain inorganic particles
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 ieast one silane coupling agent or a mixture of silane coupling agents (o
increase a bonding force with respect fo the wafer. As in the adhesive layer 110 and the
first insulation bonding layer 103, the second insulation bonding layer 120 may be formed
by any coating process if it can form a uniform coating layer.

The second insulation bonding layer 120G may have a thickness of 1~100um,
preferably, 2~30/m. A thickness of the second insulation bonding layer 120 less than 2zm
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 30/m increases the size

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

weight of the semiconductor package.
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When the acrylic resin has a glass transition temperature of -20-201C, the
second insulation bonding layer 120 can provide sufficient fluidity to fill up
the rough wafer 10 surface having the bump thereon at a mounting
temperature of 60C. Even when the acrylic resin has a glass transition
temperature of -20-20'C, 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 e second insulation bonding layer makes it difficult
to roll the{qrﬁrﬁ fRhETR tape since the film-shaped bonding agent is likely
to be breken due tp;lackt@telﬁm abaolufetamqumra?adcﬁﬂm fesmatieBording to the
ilit rylic.binder.. An added amount exceeding 70 parts by
W?aga %’Eéﬁ %Wé@&%sdgﬁ%% Eively high fluidity of the bonding
Iayer there@ydﬂ@tw@hatmg%mnaemoaa& mﬁ&@nﬂicﬁu@n@etb&fillﬂ the protective
heng n when the ch| s are bonde to th g la
aE ] oL GR Bl B THOHMAY RO CB T oA 20 formed as the
qmetrci@ﬁ 20 schead sl Ifeamrf@ﬁi@m tﬁampmwa;gmensronal stablllty and
thermal esrs ce. Particul ghe second insulatign bo % 21 J
contacti G BIA Nl LAt A SORUATE GBS0 B EHB LB 2ver s use
agﬁapﬁrtecmrxtﬁre; afisilane coupling agents to increase a bondrng force
with re?ect t%thew fer A& n the adhesrve aye 10 ar}n%i }he first durine th
insulation5ondind 18y&r 15! e SBha s disfibrilso {aPT SePmAyTne the
shmf@mm%tcﬁﬁah@kagmgqmm@@raqe@emmeaa fexrerpmkumferﬁmoatgegeraﬂy used for
%r The secondtmsulglig)n bo kv%] er1120 ma have a thickness of
Ot B?B?I i 18@/, ORI neéesr% e second insulation
bondlngﬂayeprbﬂﬁﬂﬁ@s thian 23 daes bot projpided switabldondiniification with

I banding et betwaen he chins, a0 2 Wickness ot the
g Ila 1on Ia er i%bné egater trh ‘é% Zmin ses e size

30 of a semrconductor package which is incompatible with a trend for

compa%\pees and (9(? ; flyeb%hgtt%éhaes%%m %cgl"l#) %%Qac A% tjﬁc u?rufunctlon tape

<ProtectiVe ’f:i’“m> ext he protective the muTtitunetion
actondihgdaithec enticodimeint ofthe imeerstion thilliresdesoribetdob wﬂ be described
cor eir mbodiment any aQvotectrve film can be used as the

\'?&A\fl?ht (el éO th%eacc mpanyl
protective film orPg a%blbcan prdTect the second insulation bonding
layer 120dorined’asdecioutermestpait ofdfhedil fabrriorgignsenattenductor device

A&B%Eg 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 105, a second
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 1s attached to a circuit-formed side of the wafer 200.
Specifically, the multifunction tape is 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
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Generally, a running film for coating the second insulation bonding layer is
used as the protective film 130. 10 Since the protective film is removed
from the multifunction tape during the semiconductor packaging process,
a polyethylene terephthalate film is generally used for ensuring easy
separation of the protective film therefrom. The protective film 130 may be
18uh] ﬁﬁiedokotswfmmmdiﬁeapmewtmmmydjmtbwsdoxane or fluorrde

releasm%b@geérg?sn}it;gg% %rc()a?l aSe prap: ejggﬁg J%S%GN b2 h[8 1nalcat€d by a dotted

fabric dVids using uriction ape as
idesgrbétbabbpve according to embodiments of the present invention will

be described wrt reference the ac -ompanyin drawings. Fi 09
are seci%ﬁ% R m%{%?g”’ ?algfrr%gﬁﬁa ﬁoégeirrcr{rgond%ﬁor gm& the waer

HEcorelingito St)fm‘;se:ermﬁmdphemrt sfitheopdesent davertiom ith¢hedtitowindivided into

like element WI e %¥|Ik referepce é) o
1{}%}&5 g{f)mur}if % 81(:111 tlﬁtous Ie dhss) SHMST C’Klb is formed

awrn Ahd a‘fe scrrp&fron witt b& omitte
\mﬁdtafmawmatapecﬁmmdiraget@am embodiment of the invention as shown

in Fig. rncludes%baseffrlmegiqjo n&s\dhesrve '51%%1&10 a fi tb nd

layer 105, 4 second g Ay Sl T30 BRd A Brotec RSy 30 (see {8 generated

dﬁgn@)hwhlebwrﬁibbg emioveda uticiggthd packagingtprovess. A Jetted to remove the
SAmRiclor MeleL 200 ncldos & RATAINY o SemICORUAIOL JOVIEES B vt

umps (metalfrprgirusrons r@formed e muftifunction tape is
GirRaohhﬂltheatOHcgmdmmflbdhmdg oktienwafén2de:., 80c8pecificsilindisecond bonding

multrf t eis ttached to th crrc it- forme |de sy tth
oL D10 SR RETL A LA Bbrng Tyt 1D AL g toenced

t(y;éb@l%@tfﬁ) Here, in order to increase the bonding force and prevent

generatign of |ds he 1 |fu clion
predete#m%r?eg{tgrﬁséﬁa]f‘a e. &F%en t eggaﬁggllr eo %a%‘lgeﬁe\%%\ff%rl% Sig 10, 204 and an
Wudmgmmmmnammrbmdaue@pmé (seepHigtiar). dlii;t@neeahetween the diced

s R st ranpe e e S
d|v|ded elly, 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 I'ig. 8).

Here, the first and second bonding layers 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.

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 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
line (see Fig. 12).

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

tape to divide a plurality of semiconductor devices on the wafer 200 into individual chips
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individual chips by dicing (see Fig. 6). Here, the adhesive 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 laser dicing, a large amount of water is jetted to
remove the 10 heat. Therefore, the first and second bonding layers 105,
(320Ripe 1ot stuck to the wafer even when heat is generated during the

dicing. Eurther, since the first and second bonding layers. 105, 120 hay

o morCHTe AHE DI e by SIE Tl SRS AR A OB B i and an

anptediextoutiawolet taysdre imgdiaied depatteoin diadhesivettayersiiklficed chips

204 n? n 15 expanding.process is then performed to expand a

S%@Ba@‘& iaﬁrl?&ﬁé% ncé%aggt%l }‘&Qh%écuéad(sgﬁi%?s%ﬁ that the chips can be

easily plikellyuphéselipigwrih Hindlly thel digingddpadNg,itherbd8é fimi 100 attached
nd the adhesiye layer 110 are . sequentially removed from the

RO A B e GHLL ARG RS et B second bonding

layers 18&rantcl2f3amdpickad upidee FageR) 120 dddré? thedirstdnd bonding agents
econd bonding layers 1 nd 120 are used as bonding agents during a

B o o A B B AR AR R Brocess 0

fiablicateesamichntuoforidevices. Figs. 10 to 15 are sectional views of a

method.of fabricating a semicondugctor ic ording to a,second .
ot o T LD s o8 e El g R R s, e dcing
rmgdtifsnetionthepeihaninghthensaprecesnfigarationsisisnthat mirtheraddovsing 2 single
r%mgguqﬂi&enttaagd a semiconductor wafer 200 having bumps 210 are
p’repare&.e']lhe%,'the multifunction tape is attached to a circuit-formed side

of the widfet,200 p(smﬁgvelmplamdllﬁ:e bai?;k_ibﬁﬁeimﬁﬂ’a;éi\/mm@ﬁz@eimfe to examples,
\%‘?&1”%%[0%% deptodn d%%s%%?ﬁ%f@{ gf‘?k?e“l&%sg’q e (388 B9t 2‘2’3?' XS0 onty.

IS per ed using the multifunction tape without a separdte dicing tape
to divide a plurality of semiconductor devices on the wafer 200 into
individugtct#ggjellg(see Fig. 13). Then, ultraviolet rays are irradiated to
cure the adhesive layers 110, 204 and an expanding process is
performed Ryaxpriivd alsepathtionedistanselbetween the diced chips

A reflux condenser, a thermometer, and a dropping panel were equipped to a 21
4-neck flask in which 220g of ethyl acetate and 150g of toluene were charged.

After raising the temperature of the solution in the flask to 60T, a mixture of
methylmethacrylate 118g, butylacrylate monomer 75g. 2-ethylhexyl acetate 187g, 2-
hydroxyethylmethacrylate 120g, acrylic acid 30g, and benzoil peroxide 2.0g was added to
the flask dropwise through the dropping panel at 90T for 2 hours.

While adding the mixture, the solution was stirred at 250 rpm, and the reactant
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
inherent adhesive binder CA-100.

The mherent adhesive binder CA-100 had a viscosity of 8000 cps and contained
40% solid particles.
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such that the chips can be easily picked up (see Fig. 14). 5 Finally, the
chips with the first and second bonding layers 105 and 120 attached
thereto are picked up from the multifunction tape (see Fig. 15). Here, the
first and second bonding layers 105 and 120 are used as bonding agents
during the die-bonding or attachment process in the semiconductor

packagiNgserecess-tardplrigaiessamicanduiion dexiceepiniherdding 8g of poly-

embodiment shown in Figs. 10 to 15, the back grinding process, the dicin i
proRERE At the SR e%%%%le&s%m%%sﬁlﬁe &9‘-5&%&%8%%%4 (Ciba-
asndled mdtifoncionhtapteNaxhdhapesaatinveantion whllche cesaiidet) % of solid

in detail with reference to examples, which are %iven ngjjéor restriction of
=xample 1> 1.

RABIHRS SIS BB RA BETUE BEOH bRy V1S
Prepardlign 0Vaquamhesiiedavecdnpiteiiux gondenser, 1a tharmemelehe side of a
nd a dropping panel were equipped_to a 2L, 4-neck flask in which 220g.
AP S SRR SR i 00 Aol PG @ icacor, and
deimperaure ghite salutian Thihe fask @60t eonaamixtiegficron PO film (OD-100,
metbylmethaerylate 1189, butylacrylate monomer 75g, 2-ethylhexyl

Ridsmiccalgny; 2ohyetbxgefityimsbadMianeabioaghemiryliccamddien g subjected to
benzoijl ide 2.0g,was added to .the flask dropwise t? ough the

o R e L S
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 13 (HE TBEELHR 1 e TSR R IR WS HaIntained for 5

hours, thesebyddiaishingpoiimetzati asoNextad®Yofesin WS-023 (hydroxy! value or
isocyanoeth Imethacgr%ate was added to the prepared polymer binder

sy 2l Yo altdBEhE it Sfoom teAYBEIZRUR IS NI tRErel/ 000, OH or
OrRparnshan: 30 inherenhadhesivepirder CA-1000Ehernheran AdNES¥Eoxy resin

binder CA-100 had a viscosity of 8000 cps and contained 40% solid i
PRGOS NS U -RiRiE teOédﬁ%%ﬁz, EofsosiibacwaleprEhfer-bytd.). 40g of

Rading AYRERMne agent MEH-7800SS (Maywa Plastic Industries Co., Ltd.), 0.1g of
mmidazole curing accelerator 2P4MZ (Shikoku Chemical Industries Co., Ltd.), 0.5¢ 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
filters OX-50 (Degussa), 8g of mherent adhesive binder CA-100, and 0.1g of 1C-184
(Ciba-Geigy), the mixture was primarily dispersed at 500 rpm for about 2 hours, followed
by milling the mixture,

After milhing, the obtained reactant was coated to 10 microns on one side of a 38-

micron PET release fitm SRD-T38 (Sachan Media Co., Ltd.) using an applicator, and dried

at 80T for 2 minutes. After lamination 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 first insutation 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 7.5C, Nagasechemtech Co., Ltd.), 150g of cresol
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isocyanate curing agent AK-75 (Aekyung Chemical Co., Ltd.) and Ig of
IC-184 (Ciba- Geigy Ltd.) to 100g of the inherent adhesive binder CA-100
which contained 40% of solid particles and had a weight average
molecular weight of 400,000. 5 The UV-curable adhesive composition was
coated to 10 microns on one side of a 38-micron PET release film

fREal 3gpaehaiMetiaNcod-ehy using anRpplieasar, andislues dr8QGs, Kukdo
for 2 miputes. Then, after lamination on a 100-micron PQ film (OD-100, )
RIRBFeltiios . 4 ﬁ%ﬁb{l%ﬁ@iww%@%hw&%@rﬂ%%sﬁwa Plastic
M@gsﬁt&je@be,d%ﬁi.ﬁgmgfgabﬁ%@foulazregrﬁ@y%&mm?w?m L}(&Shikoku Chemical
reparing an adhesive layer A-1. 10 2. Preparation of a first insulation :
IBEHATY er B ARGESToPRIT: Sﬁ?ﬂ&ﬁﬂ‘éﬁ)’ﬁ%ﬁﬁ‘é&(&“ﬁﬂ}ﬁc&é&ﬁﬁm Chemical
W S1023. (ydlnmeyb v athierglioacidi el tiel @t 200K DEYgsshy Gle-mizture was primarily

verage molecular weight of 500,000, OH qr, COQH content of 20,
Cﬁ%%ﬁ&?@&%@ﬂ% ,agEPd%s??@@550?%&%@83&%@)%%%&%%@15
YDCN-30@=ARi(Mmaletidabyitight@fclth00Qs0rdesd, KukdaiChamieabeide of a 38-
Ltd.), of .cresql.no ring ent MEH-7800SS (Maywa Plastic .
T CHEER I ALt I GBSO MG GEcarian SpaRE P cator, and dred
4Sikokyoe hemigaldndusiFienamatdd b0 H9 o merearterilasie euplRoSRD-T38
agent KBM-803 (Shinetsu Chemical Co., Ltd.), 0.5g of epoxy silane

(Ceoptind adient xBMI308 $SRindisuchiEanicurCwbieett) Rogivahophdamperature
ilica 20 fillers OX-50 (Degussa), 8d of inherent.adhesive binder CA-100,
b B R R B e o

500 rpm for about 2 hours, followed by milling the mixture. After milling,

the obtaineg reactant was.coate 1 icrons on one side of a 38-
micron%’E Te gggg%l%@%%’%%%@gé%%n Media Co., Ltd.) using an
applicatbhe andparietadisy8t:gofon 2 minutes: Afteldtminativmertape B-1. and the
St% éﬁﬂcﬁﬁ_@uﬁﬁgﬁr%g%& gg%%ﬁ%ﬁg’%v@ea %@%ﬂewﬁgf ?a?mrfﬁ% q}S%QGC& laminator,

e resultant was subje ‘to aging at room‘temperature for three days,
tteerblo yabrapdmg g &dimdirigsiitation bonding layer B-1. 3. Preparation of a
second insulation bonding layer C-1 30 After preparing a mixture using
1508 of acrylic resin SG-80H (weight average molecular weight of
350,000;Cryrpkr81Chragpisdehemtech Co., Ltd.), 1509 of cresol 19

E?J\I/((élgclep@@bggﬁggggy-aéggégglfag@oéepuIar weight of 10,000 or less,

After preparing a mixture with 100g of acrylic adhesive binder AT-2842 (weight
average molecular weight of 600,000, Tg of -50 C, Samwon Chemicals Co., Ltd.) and 80g
of 6 functional urethane acryviate U-324A (Shinnakamura Co., Ltd.), 1g of polyisocyanate
curing agent [-45 (Nippon Polyurethane Co., Lid.) and 1.8g of IC-184 (available from
Ciba-Geigy Ltd.) were added to the mixture, thereby preparing a UV-curable adhesive
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 60T, the UV-curable adhesive composition was
subjected to aging at 40C for three days in an oven, thereby preparing an adhesive layer
a-1.

Except for the adhesive layer a-1, a first bonding film B-1 and 2 second bonding

film C-1 were prepared by the same method as that of Example 1. Then, the prepared
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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 KBM-303 (Shinetsu Chemical 5 Co., Ltd.), and 40g of

“amorphous silica fillers OX-50 (Degussa), the mixture was primarily
Aippersethadr500 rpm: farrab o Bihenrsofaioweadyey millingrihetmixitighd insulation

After milling, the obtained reactant was coated to 10 microns on one side . .
a8, i on P FoLE T S 45 (S NG T Jafgesine
whé@pplEatat, )and dried at 80'C for 2 minutes. After lamination on the

38-micron PET release film SRD-T38 10 (Saehan Media Co., Ltd.) at 80C,

the resultant was subjected to aging at room temperature for three days,
thereby-reparirgiacsecandiinslation bonding layer C-1. 4. Preparation of

a bonding film D-1 The prepared adhesive layer A-1, the first insulation

ponding LEEPEE SRS SELBR LB HoTe GEa . PhidleErample |
segpentiallydaminated Bsingée Ariidator udheledy Yabuibatingeath@hdingnitiator) 1C-
film.D-1. <Comparative.Example 1> 1. Preparation of an adhesive layer
]ag?%fﬂg%?é%éﬁf&ﬁ%rﬁt\&?&%én\%i{?y%% of acrylic adhesive binder

AT-2842 (weight average molecular weight of 600,000, Tg of -501C,

Samwon Chemicals Co., Ltg.),,gnd 80g of 6 functional urethane acrylate

U-324A [SHIERAUFAES “1Fd.), Ig of polyisocyanate curing agent L-45
(Nippon! Potyeipethane (€ a. sddeh) amohihi8g dblchb Bid{available from
Ciba-Gejqgy Ltd.) were added to the mixture, thereby prepatj . . o
OV cur I RIS LSOO, T WG 0 B e B et average
Bonpasitiarigiasctortod 00, 10.miCrans phonkuside @f a@8;misdaroPEiEsol novolac
release film SRD-T38 (Saehan Media Co., Ltd, usin% an applicator, and

Y &80 16 PRI (PRks vkt tidinatidh- BT desmibraiip Ghemical Co.,
1Ham Olo1 89 (RikambeshrosAd hadR0UEtherbM<riraniewdimeiie Industries Co.,

composition was subjected to aging at 40'C for three days in an_oven, . ,
ifbrely BRIpENf S5 SERBE R RO nd AN ZE R e EH AN g Co- L1
@4k, g fisiRoqding &by Brband:a Regondoding dilraieriiverecprepareand 40g of
by the same method as_that of Example 1. Then, the prepare

HBRBLE AR 4L SHhE frsLiASRS b@ﬁdfﬁéﬂﬁf/é?%ﬁ?%ﬁ&‘gﬁé%%%%m 300 rpm

fBSERMON 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 (Sachan Media Co., Ltd.) using an applicator, and dried
at 80C for 2 minutes. After lamination on the 38-micron PET release fitm 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 layer C-1.

Except 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 laver c-1 were sequentially laminated using a laminator, thereby

fabricating a bonding fiim d-3.

<Comparative Example 4>

1. Preparation of a single bonding layer ¢-2
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bonding layer C-1 were sequentially laminated using a laminator, thereby
fabricating a bonding film d-I. 5 <Comparative Example 2> Comparative

Example 2 was prepared by the same method as that of Example 1

except that Comparative Example 2 did not use the UV curing agent

(photo initiator) IC- 184 in preparation of the first bonding layer. 10
<ComparasiverEpeaimple @ hrP eparatiop of acseliomekinshilstiand Biontting! value or

layer c-1 After preparing a mixture using 1509 of acrylic resin KLS:-

ST e 2 MOl Welbior 705605, 7 6F 861 RIS Rbra g0 OF o
sk 130881 gresel novolacHepxhresin YRGCN1300-30Rtnleeabe epoxy resin
weight of 10,000 or less, Kukdo Chemical Co., 15 Ltd.), 20g of cresol

YBtorat08u? iy Grrlaewrz rrogbb s (MANeA st iR Stiraiesd Cquod-yd-)- 20g of

LR:361 Qlpiidazime uingacaaleraior 2P Al (Rhikaki Ghemigal lndysties, 0.8g of
Co., Ltd.), 0.4g of epoxy silane coupling agent KBM-303 (Shinetsu .
I@r@wkalfe%&aﬁfs?ﬁ)%%oa’é%\dgn@mﬁ% Siheamie reRiges (Gegukidy, U4 of

mixture wasprinadhesisperned @t $00inemy ferabauii2 beursd.), and 40g of
ollowed by millinl%r%he mixture. 20 After milling, the obtained reactant was

CRHRARRPYS THTRIEGE O otte Blerees: 38 TN PRTIAIRHLY filgpersed at 00 rpm

oRBols8 keaehamMedia Caullitd. Jesigran applicator, and dried at 80C
for 2 minutes. After lamination on the 38-micron PET release film

SRD-T 3 I{EHEHES SR @B IRPS AR 0% i relURA MRS St RRgaife of a 38
ARAGINSEAt FQOMLSTRPSIRABLIE: feR e Naysa thereby preparing @seeast and dried

insulation bonding layer C-1. 25 Except for the second insulation bonding
Fafric-10%an AHEE Ve AT AMinRYa Rrdbpotitimitim Balwistease film SRD-138
reRarag dy.fee same, mefhed [Examnle L L060 1he. BrePARel mperat

(Eg e%}veﬁ%ege%%qt&ﬁ)e irst inég(fgtt%%r%gc}n ing [%aygé}tB-l, a?ﬂ%i the second
finstletaia podird jayenparinyereisdqbentally llaminated using a laminator,
thereby_fabricating a bondin fi(%m{g-S. 30 sComparative Example 4> 1.

Prepara o %f%nsgﬂﬁlg %ana %lnvelrag?é 1 ,&ﬁegrgéreéipvgr%g\j% %i?(tm%s prepared by
thsingnib g bbdcrylihaesih BYSQR23 (hydroxylheajrepared adhesive layer A-1 and the
single bonding laver ¢-2 were sequentially laminated using a laminator, thereby fabricating

a bonding film d-4.

Properties of the bonding films DI, dl, d2, d3 and d4 of Example 1 and
Comparative Examples 1~4 were evaluated as follows.

<Test for evaluating properties of bonding films>

(1) Back grinding properties of wafer (BG)

With each of the bonding films of Example 1 and Comparative Examples 1~4
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 no micro crack on wafer O

Damage and micro crack on wafer X

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

A 180 degree average peel test was performed according fo JIS Z0237.
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acid value of 20 mgKOHY/g, Tg of -5C, average molecular weight of

500,000, OH or COOH content of 20, Nagasechemtech Co., Ltd.), I50g of

cresol novolac epoxy resin YDCN-500-90P (molecular weight of 10,000

or less, Kukdo Chemical Co., Ltd.). 20g of 5 cresol novolac curing agent
MEH-7800SS (Maywa Plastic Industries Co., Ltd.), 0.8g of imidazole

curing akéeletavoir2idizn(Shileopi<S hémicall| fidustiiesHondittdiing 49 dkample 1
e silane couplin nt. KBM-303 (Shinetsu Chemical Co., , and
R R T o SO Shy A e Ao 150,
primarilydigpersed atba@nphe idhabeuidrours, tfellfivee thbyladikingothbng layer of
mixture. 10 After milling, the obtained regctant was cpated to 10 microns
N 3PS e o FeRis S ST B Al aff g o clamped
2ovektduppingdivapplicatof jancditedeal 80! G fosRateih Mes:rAfeT ester-3343 with
laypinatio on,th%ifsS-micro release.film SRD- Sagehan Media

O ot W S SRR oy B o Whre foud for
neshiperature for three days, thereby preparing a single bonding layer c-2.

oreparet by B SAS BB A b bt LB Bt COHEH D pRfPdge UV ray
prepared by "thé"sdmé % 1fP Ry g UV rays
rdhesivedavaiAcl anddhe singlehondinglayehGr2vereSeausnialbow/cn for 3

laminated using a laminator, thereby faﬁricating a bonding film d-4. 20

aaﬁa@p@?w@fwb%ﬁa§~ﬁ|h@@ﬂ,smgdmgd®aﬁagd@cm Examphe 1%hdegree average
&9%@%93@0@%%5%%ﬁ%ryﬁ{&%ﬁj@é?&@%{&) g@éﬁsthéwtﬂ%diaﬁ n.

evaluating properties of bonding films> 0 Back grinding properties o
wafer (BG) With each of the bonding films of Example 1 and Comparative

I ) -y f -| ice,
Examples 11%?&%?8%&9&%&% Zggg THap %g)ggp%@% %%ﬁ)nsiev'ce

the back sides of the base films w groun microns.
Results/ofithe aasmiveredatsiminEthzs folfovbe Nodhingagéemdinthenionentive and

SAgkapwalsl), Ramage 2nd.micra; cragk, enwarer X 30,2 180.deg1ee o g inch

average peeling force (PF) between adhesive layer and first insulation
wokdriglayengbefdfewrid af08VW elaingkbid 80detmn &erage peel test

was petﬁrmed according ta JIS Z0237. 22 Aft V irradia 'og#to samp|
CbtaimeaTim e vBhdi g b St 0P 1) €1 TSR0 A vas
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
compressed. )

UV rradiation was performed at an intensity of 300mJ/ca’ by irradiating UV rays

from a high voltage mercury lamp having an illumination intensity of 70W/am 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
jigs of Instron Series IX/s Automated Materials Tester-3343 with a 10N load cell, and were
peeled off at a pulling rate of 1500 mm/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 insulation bonding layer - O

Tear, release or extension of the first insulation bonding layer - X

@ Mounting void, chipping, and chip crack

After mounting the bonding films of the inventive and comparative examples to
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and Comparative Examples 1-4, each of the samples was cut to a size of
25mm x 150mm. An interface between the adhesive layer and the first
insulation bonding layer of each sample was separated using a pair of
tweezers. Then, the sample was clamped 5 between upper and lower jigs
of Instron Series I1X/s Automated Materials Tester-3343 with a ION load

el sardowasrpaeled o akg Ruling rake RF 308 MR Ie MEARM CIPathh thermal

for peeling. UV irradiation was performed at an intensity of 300mJ/cm' by

¢ﬂmmﬂﬁgwt&a%0¢mm éﬁ@ﬁ\@@ﬁg@@iiﬁ@@cmwmﬁﬁg ki, a void state of the
dmingfion, e nsity, oh 4 QY 1o i1 M) SEEANdSILsING DBMUV128-SI

(Daesung Engineering Co., Ltd.). The 180 degree average peeling forces

of 5 samipss Wereaireasuredtbeforeariardaihred\sipraelidtibimie)x 10.0mm using
Beslipgchaiactenstics dCLo% @?@ﬁ&y@ layerapd base il AL faces and cross-

removing protective films from the bonding films of the inventive and 15
gstiaratithe ekinplers, aserved the bonding films was mounted on one

side of %Q,-(gql@t}mvyﬂ%ﬁltj@ggﬁ@gg%m%gtg@AR-08WM available from
Aaron Co., Ltd. Then, an acryl bonding tape (Seotong OPP Tape) of

25mm X¥300ralPRiES dhehnaligompressed 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
iradiation watorsagarasadvat dintensity of 300mJ/cm” by irradiating UV

rays frogeg highyoliagensigunsiamBayingan iluminaton, IfteastY Piing fims
70W/cm for 3" seconds using DS-MUV 128-SI (Da€sung Engineering Co.,

¢ithinerhénnthibanviafemaing del bomadbarptapecnareclatmpedizetweditime thickness x
er and lower 25 jigs of,Instron Series |X/s Automated Materials .
S L TR L S AL e R K e gropere

A20Qnei/MiinmAdtecpedliig, atose Stale tivicelcasedState ofdhadiatd.
insulation bonding layer 4 was observed. No tear, no release and no
extension of the first insulation bonding layer - 0 Tear, release or

extensiof) of {hgdinst ineulalion-beBRing taxes X3 ek Monting void,
chipping, and chip crack After mounting the bonding films of the inventive
and conigirativeisamples tgigg wafer coated with a dioxide layer to a size of Smm x

3mm, only the first and second insulation lavers were laminated fo the wafer at 60°C and

were cut off except for bonded parts thereof.

After attaching the wafer pieces having the bonding parts laminated thereon to a
wafer of 325um thickness x 10mm width x 10mm length placed on a hot plate at 1207,
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 250 C and a shear rate
of 100 m/sec using a shear strength tester Dage-100.

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

Table 1
) Exampie | Comparative | Comparative | Comparative | Comparative
Items Unit
i Example 1 Example 2 Example 3 Example 4
BG - G ) ! O O O
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the surface of an 8-inch 80;im thick wafer having bumps thereon through
thermal compression with Mounter AR-08WM available from Aaron Co.,
Ltd, a void state of the surface was observed using ME60OL available
from Nikon Co., Ltd. Then, the wafer was cut into 100 chips having a size
of 10.0mm x 10.0mm using 5 DFD-650 (Disco Co., Ltd.), and chipping

and cliiggceratks on the surfac®s and crogs- sections 8f the chips Were 1.38

ShserverNgv Y A8 hipping-and Mo Eip crack = givoid chippiag or 530

(‘hlh r::r\l/ X-10-5-Stor IS (Ql\/l\ Afta r\llH'lnﬂ tho lcacand

Wl o4 CTYX T OOTOT l T \XTtC U o oCCUT

msula%on bonding layer of each of the bonding|films” obtained from the *
invehehersisd comparative examples to g size of 200dm thicknesg x 7mm
widthepsck4mm length, the storage modulus was measured while raising

tempepgtare—atrargig of dCHmIM from—=10,Cto 150'Cnrthis testdatagf 37

A AT CaT R S A A TRATS B

601C was adopted. 15 Bgndmg_fg;rr\p between nh:nc (Die-Shear Qfmng,th\
(DSSB)S}!%fter cut |ng%f525/zm]%h|ck| wafer %oated Wlth %ledee Iayer to a

size of 5mm x 5mm, only the first and second insulation layers were

laminat tKége W@ffer at 6 C an \{vgvrgs cut off %xce% for b&?&%dt%ﬁﬁeswe binder
thereof e

Fattac ngt & \Warer piece |ngt |ng parts

ttaninated tlhergeengacM&tﬁmﬁtﬁ%MMcﬁmi@wmm widthborddngmayers, in
ngth pla e a hot plate 1C th afer.pie

T A R DR e R R o

Itmltg)lfrscandfaﬂ:ﬂ%mﬁrmn feathh mmmﬁh@nthh@ﬁmﬂngﬁ@meatﬁ@tw@éh irradiation.

'ﬁ%] P AR rge% 250 58 d atﬁhte LIl ?n Ei)ts (%%a?r?glﬁ%g Yas easily

ear s?rengt‘rfwn tester D age a le 1 ows test resu
riedledtivenatic edhepvatayedxathpkes! S'hapté bExdingplep€ afigydastiverinding.

Compalial G I"C e a@%évseecg %‘mﬁélgtn % {')gr%&%lgquer %Fﬁ@%ﬂ)‘?@li was prepared

Example 2 Example xamp
using the acrylic binder having a glass transition temperature of -20~20C, it had a storage

modultus 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 kgt

The adhesive layer of Comparative Example 1 was prepared using the mixture
composition instead of the inherent adhesive binder. The peeling force between the
adhesive laver and the first insulation bonding layer after 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 afier back grinding, the first insulation bonding fiim was torn.

In Comparative Example 2, the adhesive layer and the second insulation bonding
layer were the same as those of Example I, 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 (.18N/25mm after UV irradiation. However,
since this peeling force was not sufficient to allow the first insulation bonding layer to be
peeled from the adhesive layer by the reel-shaped bonding tape after back grinding, the

surface of the first insulation bonding film became released.
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| Before UV 1.29 1.45 1.33 1.28 1.38 PF 1 N/25mm After UV 0.04 0.87

0.18 0.06 0.20 PC -0 X X 0 X void, chipping. 000 X 0 crack SM MPa
3.22.43.722.85.4 DSSKgf12 1113 12 Il The adhesive layer of

Example | was prepared using the inherent adhesive binder to improve

the peeling characteristics. Further, Example | had two bonding layers, in

which the {ixshinsaiatiof:zontdng.|ayeradbatainddyidreanl/ thar éiste polymemn bonding

and had a, 5 peeling force of. Q. IN/25mm, with respect to the adhesive.
e e S ESCIRUBR RIS Lo b SRR S PR P el e faver vas

piephingulatignieanding layeiowad sasivh pesiadriiomuthe afbe¥ive layer by
the reel-shaped bonding tape after back grinding. Further, since the

second THEUTAERIM DERHIEP T POPOPEXENTHIOY (AR PFEp iR YRR e had a storage

RGHIGRinderaming, alass,Hansiins: lenRaealr e pfin? @e0bulihackan the wafer,
storage 10 modulus of 3.2 MPa at 60'C and did not provide mounting

wiicls heflisibgmahifocnaskdaspothehlikerwilie N ignaipky enetrss: quvyafer surface,
tH%?eBQ%giEg}baﬁﬁ i Q;EBF?JEAJ cihaapding.force. befyean the chips was
about 12 kgf. The adhesive layer of Comparative Example 1 was prepared
using tHeompetiiével B xumposttivadnseniceos hidinherastadnadive bikgeinstead of

%ggég%ed;ﬂ%rﬁ%&%%yas %@hﬁ%ﬁﬁ%%E@@gtw&ﬂrﬁ’ié”a?iﬂ@%i@@ layer and the

ing layer atter UV irradiation was 0.87N/25mm. As a result, when

noediirg thetisies Y atiend BBoring Sifka SO RO e adre Sive. |Hifebisiieg tager was not
Jeskshanethbanglog iape-pierack aindingy he:irstinsuiationaondiag,.

film was tom. In Comparative Example 2, the adhesive layer and the
second insulation bonding 20 layer were the same as those of Example

1, but the, firskinsulation handing el AidRot ceRfaiR 4B M¥eCRABIgemiconductor

compound. In Comparative Example 2, the peeling force between the

ragliegsvie keyepessd Bfetharadhssiviatderebohaifigsiaperivideniidinged e, the second
iRt BNEPRRRiten Y iradialignddawenanh. §INGe A PESING REREWaSs invention,

not sufficient to allow the first insulation bonding layer to be
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
acrylic resin, epoxy resin and a curing accelerator. The first insulation bonding layer has a
180 degree average peeling force of 0.1N/25mm or less with respect to the adhesive layer
after UV irradiation.

The second insulation bonding iayer contains 30~70 parts by weight of acrylic
resin with respect to 100 parts by weight of other componenis in the second insulation
bonding layer, in which the acrylic resin has a glass transition temperatare of -26~20T.
The multifunction tape comprising these components may be used for a semiconductor
package. In particular, the multifunction tape of this invention enables a back grinding
process and a die-attachment process to be consistently performed without a separate tape.

As apparent from the above description, according to this invention, the
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
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25 peeled from the adhesive layer by the reel-shaped bonding tape after

back grinding, the surface of the first insulation bonding film became

released. 25 In Comparative Example 3, the adhesive layer and the first
insulation bonding layer were the same as those of Example 1, but the

second insulation bonding layer was prepared using the binder having a
wmﬂrmammmwawemae& Bheisgcondd @ﬁdl@@ﬁlﬂib@ﬂdﬁ’\gdayﬁﬂe agent to

of Comparative, m 3ha madulus of 22.8 MP
T I i S BHHE o dPEF B Tt crnancing
;iaam;gscfﬁdim&lﬁtﬁf@@ﬂ’mhéac&weﬁmltayﬁids were formed on the wafer

surface,. thereb usi ing and chip cracks earthe voids duri

Cicing, U T BT a0 A B B NG BRI e e Dack
dnsteag pfodﬁmbkel@(lhd I @g:la)&ﬁt‘ dicHowgurentherpeating fokce hetaeriytherformed

sive, Ia the 10 V lrr diation was

DN S 0 el BT oy s P B o e Geing proces

a&d@@l%l&)&@l’dﬁg’ tiradieebshppedsbending dape aftershady grindimged only with the
rding to the sent mventlon the multifunction tape for a
f%%cm? gﬂ%%?" 8g&is %&%Vt%sed of the adhesive layer, the first
|nsulat|®ﬂtb0mghngtiaypfesthﬁ sesendod Shinsutation donding layeh, apithee to the
ive fil he multlfu tlo t is ipventi t e adhesi

e%ggg%?%sr’?{es an adhesive b|n & %%ﬁe a'l \{}10&% ble c%trbérr}lbtoo %%erbts re given
tgoulale bbnthisipravident o adideachainafarpolyineriadhesiVelringsr. cRhebe made
first insulation bondin Iayer Is formed b 0.110 par weig

W 3%%11[6 §/?hner theHSaCBB% nél)%%% o m hrfeelr)i% wtr?efOBt? d by the
qoamtsﬂmwegh&mﬁs%ﬁcﬁdwlwme&hn@dﬁxwre&n and a curing accelerator.
The first insulation bonding layer has a 180 degree average peeling force
of 0.IN/25mm or less with respect to the adhesive layer after UV
irradiation. The second insulation bonding layer contains 3070 parts by
weight of acrylic resin with respect to 100 parts by weight of other
components in the second insulation 25 bonding layer, in which the
acrylic resin has a glass transition temperature of -20--20'C. The
multifunction tape comprising these components may be used for a
semiconductor package. In particular, the multifunction tape of this
invention enables a back grinding process and a die-attachment process
to be consistently performed without a separate tape. As apparent from
the above description, according to this invention, the
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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-attaclnnent process during the processes. Particularly, the
multifunction tape includes a first bonding layer that is formed 26 between
an adhesive layer and a second bonding layer and contains a UV-curable
RUeaTtes g euredialasg 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 grindinguproce ssparic thespidloupidier atiakhyaenirppocass to be
consister{(tﬁ4 perf%rmeg vv.ithczut other bon%in%éla%es. Fglrthermore, the
back grﬁ1 [ Qc‘ﬁ%cl&a : é"ai&‘ﬁ@gf Bpo%esgl 5N ?hea%ﬁcf -IBp/die-attachment
processitaiiglismbesconsisteiilydertoroediandyiwiirdigyanultifunction
tape of t%? Qgtesegt inveg%on.tAlthotu h the rE}re eé’lt itnventi n has.bee ‘e of
describ&d Wit réfsreNEe 1SR L 0" FmbbuimEE” it Wilfod 2ppareRPEs side of @
s*hﬂﬁ@ﬁkl%ﬁd isutheaet Elbaﬂ,dj}e plnﬁﬁmﬂmémi@var& glvesnbyhidy @ forming a process
Q PS%E%E%QEPQ' 4 %P&éhsatn‘{i%&?é’ﬁc{&"9&%%&3%”5@8%%“%’1@8 San.be Made: te and a
without departing from the spirit and scope of the présent invention as
teticreddbyihmm ga deo rypanymy clainshatadheeq uidalénts! theneofv2 a dicing tape
Iyva%r al -é)!ll"\é/llbgg) 2!1 he](s]\\';‘e rpalﬁlfltg%c%y ) t%) ?}Ig ‘rgarlosﬁ%gmg‘,%dglp t‘%re semiconductor
package, comprising: a UV-curable adhesive layet on one side of a base
Sfilloatratarc:firdteaimd tsecb pebhioh dingl ey éxsecon tfiehadhekiveniayer tapheneimonded to
he. multifunction tape.is honded to a device-formed. side of a .
P R RS S B TP i process are
pekformingddicetessedf grinding a side of the semiconductor substrate
opposite to the device-formed side and a process of dicing the
semiconductor substrate into individual chips with a dicing tape 10 having
Za UV-cukalvhétidoihe sive dpy érrizoswieid dodiinecg neaniid ssidev ofptheng:
semicondugtar substrate, and the first and seeond banding layers of the
e B e
separatedstfrmm achddthediby thecdicingprobessvareygicked up and
S:)erhag:;&%ﬂg%%i&%e Atwagtion fane for 3 SamIcoRAUCorRACKRS: side of =
semiconductér substrate having a plurality of devices thereon while performing a process

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.

~

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

second bonding layer after UV wrradiation to the adhesive layer.

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.
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a UV-curable 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 plurality 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 bondln éers of the

Smu|t.fuﬁéﬁofﬁlf§ﬁ°@facﬁéosorﬁa%m60ﬂﬁ%nﬂaammlch.Bg fracipia dhphirst and second

wepaaRddromansheihentyithedicing process are plcked up and
die-attached. 25 3. The multifunction tape according to claim 1 or 2,

wherein the first bonding layer contains a UV-curable material interposed

detween the adhesivedpvel.and. fhe,56600d:80ndING layRLIOIMAIOEond bonding

peeling characteristics with respect to the adhesive layer and the second
Ipondiagd ayeraftmodusretiatior) thiteanohésive layer. 30 4. The
multifunction tape according to claim | or 2, wherein the first bonding layer
has a 180 degree average peeling force of 0.1N/25mm or less with
WespectAaﬁhﬁaﬂhEﬁibe‘ciﬁiygrmmibbﬂdmtdiaﬂmrica&eﬁ:njﬁﬁaﬁguItifunction

tape acgorg1 g to cI hereln the ﬂf? pd secand CPond

c 1011 ag% q_ one_ st 2 _sermconductor S%bgtrate having
layers are mose |ng ayers. he muftifunction tape according to

?:cimps fandwhsreimn the Bﬂﬂnﬁm&:imdtags ayephasasidvageashimdadiissofe layer on
Q10 MPAALO0E, 7.0 method of Iabricating 4 semicanductar. device

comprlsmg Bon mgamu fRe ion ape 00 a semicon
substrageihdiving bhOkbudapsd fbenmedithereonithebrmaltifunction tape

Comp”gangdan gcg{lab eqa‘%h%ﬁé"%'%%r é‘ SR S%%%?Jo% 8""?&?!"9@;1;%%"
first and Second g layers on the adhesive ayer grinding a bac
side of mewmmmomhsubﬁuhw,amm%cb\d@m@tape to the ground

side of th semlc uctor substrat icin the nductor substr .
into indR/(éuaT cl:ﬁps é%sicwk}ﬁlg%pﬁ Seplc clipgseS\?l CPO P%Y sse%():%nna(? 8ifiereto afte
rbooding thglér@b@ttqtedettméreto after removing the dicing tape; and

die- a“a&h'” g, chips éhs'”eguéhﬁo R ﬁ‘raga%%cé’ec%nb DOing, YRI5 8- A

method of fa rlcatfngas |con8uctor evice, comprising:

&, A method of fabricating a semiconductor device, comprising:

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 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.

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

picking up the chips.

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



20 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 film, and first and

second bonding layers on the adhesive layer; grinding a back side of the
semiconductor substrate; dicing the semiconductor substrate into
individuabehiisg 2Bepitldng tipdhe chipsaveith thpdlissbanstaecanthbansisgive diced
legee%zgfgnded thereto; an%ridie-attaching the chips using the first and

B%H’iﬂﬁrfﬁ)}ﬁ)réhf@? R& method according to claim 7 or 8, further
comprising: irradiating UV rays to the tape after dicing the semiconductor

substrafe and pefore 30, picking up the chips. 10. The method according

o cIair?:}L , fﬂ?fﬁgé 88?35‘%@%5’. Cg@r&ép b THEHiEIRG tape to increase a

5 separatiggahdigetn theirgspaetive diaedschipsyhefone picking uhcthespective diced
The method,accarding to claim 8, further comprising: 5

zhips 1ﬁ€;' /method
% &%Sarﬁ)ﬁ ﬁetﬂlé Hpc‘rﬁﬁ) tg\lﬁé Pincrease a separation between the respective
diced chips, before picking up the chips. 30

30



