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(57) ABSTRACT

An adhesive composition for a semiconductor device and a 
die attach film for a semiconductor device, the adhesive com­
position including about 50 to about 80 parts by weight of an 
elastomeric resin; about 10 to about 20 parts by weight of an 
epoxy resin, the epoxy resin including a difunctional epoxy 
resin and polyfunctional epoxy resins and the difunctional 
epoxy resin being present in an amount of about 20 to about 
60 parts by weight with respect to 100 parts by weight of the 
epoxy resin; about 1 to about 10 parts by weight of a curable 
resin; about 0.Ql to about 10 parts by weight of a curing 
accelerator; about 0.Ql to about 10 parts by weight of a silane 
coupling agent; and about 5 to about 10 parts by weight of a 
filler. 
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ADIIKSIVK COAIPOSITION FOR
SFMICONDVCTOR nFVICF. ANDI)IK

ATTACII FILM

l. FIELD

[0001] L'mbodiments relate to an adhesive composition for
a semiconductor device and a die attach lilm.

2 DES(.RIPTION OF TI II. REI,ATED ART

[UUU2] lii keep pace with the trend towards smaller and
highly intcgratcxl semiconductor devices, dic attach lilms
(DAFs) for use in a dicing process to lmninate semiconductor
chips with each other or to attach semiconductor chips to
substmtes nuiy be used I'or semiconductor assembly, a die
attach film may be used to support a wafer in a sawing process
to cut the wafer into individual chips, in a pick-up process to
pick up the clups. mid in a dicing process to mount the clups.
One of the picked-up clups may be mounted on o package
substrate or another chip in a state ui which an adhesiiv. Inyer
is odhered to a lower surface thereof The adhesive layer may
mmntain coupling betv;een the package substmte mid the
overlying chip or between the chips.

SL MIVLARY

[0003] I'imbodiments are directed to an adhcsivc composi-
tion for o semiconductor device and a die attach film.

[OUU4J The embodiments moy be realized by providing an
adhesive contposttton I'or a semiconductor dcx ice, the adhe-
sive composition includmg about 50 to about 80 parts by
wvight of an clostmneric resin, abimt 10 to about 20 parts by
weight ol an epoxy resin. the epoxy resu»ocluduig a difunc-
tionol epoxy resin and polyfiuictionol epoxy resins and the
difunctioiuil c7xtxy resin bi:ing present in an amount of nbout

20 to about 60 parts by iveight with respect to 100 parts by

weight of tlm epoxy resin, about 1 to about 10 ports by w eight
ol'a curable resin, alxiut 0 Of to about 10 parts by weight of a

curing accelemtor; about 0.01 to about 10 parts by weiJvtt of
o silane coupling agmit, and about 5 to about 10 parts by
wciglu of a filler
[UUU5J The epoxy resin may include a mixture of the poly-
functional epoxy resins and dm difunctional epoxy resin in a

weight ratio (w/v;) of about I:1.1 to about I:0.2.
[UUU6] fhe epoxy resin may include a mixture of the poly-
I'unctional epoxy resins mid thc di1'unctioiml epoxy resin in a

weight ratio (w/w) of about 3.09:0.78 to about 2.23:1.46.
[0007] The difunctionol epoxy resin moy include one of a

bisphenol F. bisphenol A, or bisphenol AD epoxy resin.
[OUUUJ The polyfunctional epoxy resins may include a mix-
lure of o cresol uowilac type epoxy resin aml a phenol novo lac

type epoxy resin in a ~eight rano (w/w.) of about I:0.8 to
about I:1.7.
[0009] The polyfunctional epoxy resins may include a mix-
ture of a cresol novolac type epoxy resin ands plmnol novolac
type epoxy in a v'eight ratio (w/w ) ofabout 1. 92:1.03 to about
1.51:1.58.

[0010] An xlhesive prepared from the adhesive compos&-
tion may have a shwsr viscosity of about 1.50xlfis poise to
about 2 30x10" poise ot 170'. al'ter semi-curing at 125'"
[0011] An odhcsiiv. prepared from thc adhesive comptisi-
tion may have a shear viscosity of about 1.79xlfis poise to
about 2.26x10'oise at 170'. after semi-curing at 125" C.

[0012] The embodunents may also be realized by providing
a die attach film for a semiconductor dew ice, the die attach

film uicluding an adhesive layer prepared from the adhesive
composition of an mnbodiment, and a base. layer supporting
the adhesive layer.
[0013] The embodimmitsniaynlsoberealizcdbypmviding
a die attach lilm I'or o senucoixluctor device. the die attach
film including an adhesive prepared from an adhesive com-
position.whereinthcadlmsivecompositionincludcsabout 50
ui about 80 porn by weiglu ol'an elastomertc resin, about 10

to about 20 parts by weight ofan epoxy resin, the epoxy resin
including a difunctional epoxy resin and polyfunctional
epoxy resins and the thfiuictional epoxy resin bemg present in
an amount of about 20 to about 60 parts by iveight with
respect to 100 parts by weight of the epoxy resin; about I to
about 10 ports by weight of a curable resin: about 0.01 to
about 10 parts by weight ofa curing accelerator; about 03)1 to
about 10 part s by weight ofa sf mie coupling agent: and about
5 to about 10 parts by v;eight of a filler, and the adhesive has
a shear viscosity ol'bout I Sxifia poise to about 2 30x10'oise

at 170'. afier curtng at 125'.
[0014] Thc odhcsiic nmv have o shear viscosity ol'abimt
1.79x10" poise to about 2.26x10'oise at 170'. after semi-
curing at 125" C.

[0015] The embodiments may also be realized by providing
a dic attocfi lilm for a semiconductor device, attaclung semi-
conductor chips to each other, or attachmg a semiconductor
chip to a suMtratc. the die attach film including mi elasto-
meric resin, o difunctional epoxy resin, polyfunctionol c7xsxy
resins: and a filler. wherein the die attach film has a shear
viscosity of about 1.5x10'oise to about 2.30x10'oise ot
170" C, alter curtng at 125" C.

[0016] The die auach tilm may I'uithcr include about I to

about 10 parts by weight of a curable resin: about 0.01 to
about 10 parts by weight of a curing accelerator; mid about
0 01 to about 10 parts by weight o I' si lane coupling agent.
wherein the die attach film includes about 50 to about 80 ports

by weight of tlm elastomeric resin ond about 10 to about 20

p uts by weight of an epoxy resin iucludm the dil'unctionnl

epoxy resin and the polyfunctional epoxy resins, tlie difunc-
tional epoxy resin bein prcscnt in an amount ol'about 20 to
about 60 parts by weight svith respect to 100 parts by weight
of the epoxy resin.

BRIEF DESCRIPTION OF TIIE DILAWINGS

[0017J The embodiments will become more apparent to
tlmse of ordiimry skill in the art by describing in detail exem-

plary mnbodi ments with rcfi:rcnce to the attached drawings,
in which:

[0018] FIG 1 illustrates a sectionalvieis ofadieattach film
for a annie onductor deco ice according to an embodiment: and

[0019] FIGS 2 and 3 illustrate sectional vieivs of clup
packages. eoch ofwhich including adhesive layers formed of
an adhesive composition for a senuconductor device accord-
uig to an embodiment.

DliTAII IiD DESCRIPTION

[0020] Korean Patent Application No. 10-2009-0134709,
filed on Dec. 30. 2009, in the Korean Intellectual Property
Ofiicc, uid mititlcd "Adhesive Composition for Smuicon-
ductor Device and Die Attach Film Comprtsing the Same.'* is
incorporaud by reference herein in its entirety.

[0021] Fxamplc embodiments will now be dcscribcxl morc
fiilly hereinafter ivith reference to the accompanying draw-
ings; however. they may be embodied in different fomis ond
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should not be construed as linuted to the embodiments set
I'orth herein. Rather. tlmse emboduuents arc provided so that
tlus d&sclosure w &ll be thorough and complete, and &vill lully
convey the scope of the invention to those skilled in the art

[0022] In the drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element &s referred to
as being "on" another layer or substrate, &t can be directly on
thc other layer or substrate. or intcrvcnnlg layers may also bc
present. Further, it will be understood that when a layer is
referred to as being "under'* another layer. it can be directly
under, aud one or more intervening layers may also be
present. In add&t&on, &t w&11 also be understood that when a

layer is refi rr&xI to as icing "bctwcen*'wo layers, it can be the

only layer between the two layers. or onc or more intervening
layers may also be presa&t. I ike reference numerals refer to
like clen&cnts throughout.
[0023] The embodiments pmvide an adhes&ve composition
I'or a sem&conduch&r device that pro& ides an adhesive capable
of eifect&vely removing vo&ds, wluch may be formed in a die
attach procesm during molding with an epoxy molding com-
pound (IIMC) I',ffecuvc removal of voids by the adhes&ve

may raise the reliability of B semiconductor package. The
mnbodiments also provide a die attach film fonncdi I'rom thc
Bifi&csivc con&pos&tnul

[0024J L'mbodiments provide an adhesive composition for
a semiconductor device, v;hich may be used to prepare a die
attach Iilm (DAI'). and a d&e attach film formed from the
adhesive composition. The adhesive composition may
include a difunctional epoxy resin and polyfunctional epoxy
res&ns Bs resu& components of an epoxy resui to mmntain B

relatively low shear viscosity of an adhesive prepared there-
I'rom. even after curing prior to FMC moldmg. The difunc-
tional epoxy resin may be present in an amo&mt ofabout 30 to
about 50 parks bv w eighu bascdi on 100 parts by weight of&bc

epoxy resu&.

[0025] The adhesive compos&tion may provide an adhes&ve

having a shear viscosity of about I 5xlt)'oise to about
2 30xiOS po&se, sws measured using an ARI',S rheometer at
170" C. after semi-curing twice in an oven at 125" C. for 6&0

min. Maintaining the slmar viscosity Bt about 2.30x)US poise
or less may help ensure the ab&lity ol'he adhesive to remove
voids. Maintaining the shear viscosity at about 1.5x10'oise
or Prester may help prevent a drastic reduction in die shear
strength of the Bdhes&ve Ofter refiow. An adhesive layer
formed from the adhesive composition may promote effective
rcnxival ofvoids during subscqum&t FMC n&olding at 170" C
to prevent the voids from remmning after the EMC moldin .

Further, interfacial voids genemted during die attach may
escape outs&de or may be dissipated u& the adhesive layer by
pressure applied during the EMC molding.

[UU26] FIO. 1 illustrates a die attach film for a senuconduc-
tor device acmirduig to an emb&xliment

[0027] Refernng to I IO. I, an adhesive layer 120 may be
formed on a base film 100. The adhesive layer 12U may be
I'onncd from thc adhesive con&position ol'n embodiment
The a

dies &ve

composition may include an epoxy res&n u&c lud-

ing a difunctional epoxy resin and polyfunctional epoxy res-
ins Thc btmsc lihn 100 may uicludc, c, B polyvinyl film,
polyolefin film, or polyethylene terephthalate (I'L'Tj film. In
an implementation, a PFT film as a cover tiln& maybe adhered
to the adhes&ve layer 120.

[0028] Individual components of the adhesive compos&tion
will be explained below.

[0029] Organic Solvent
[0030J The orga&uc solvent may lower a viscos&ty of the
adhesive composition to facilitate mixing of the components
I(or iilm formation An amount of the org unc solvent remain-
uig in the adhesive film may be 1&nuted to less thm& about 2'Uv.

Maintaining the amount of the organic solvent remaining in
the adhes&ve film at less than about 2% may help prevent the
solvent from adversely affecting physical propen&es of the
adhesive film

[0031] The orgal&1c solvent Il&av'nclude, e.g.. benzene,
acetone, methyl ethyl ketone, tetrahydrofiiran. duuethyl-
formaldehyde, cyclohexane, propylene glycol monomethyl
ether acetate, and&or cyclohexanone. I'he orgnnic solvent may
render the adhes&ve compos&t&on homogeneous to pmvide the
adhesive capable ofreducing the number ofvo&ds, winch may
be subsequm&tly fiim&ed during proceasing Further, small
amounts of residual orgin&c solvent may lunction to soften
thC flhl&.

[0032] L'lastomeric Resin
[0033] The elastomeric res&n may u&elude, e g. an acrylic
polymer resin. The elastomeric resin may include, e.g., B

n&bbcl coulpo&&cut coutauuug h&'droxyl, carboxyl, or epoxy
gmups A glass trans&t&on temperature and molecular weighi
of the acrylic polymer resin may be easily controlled by
selection of suitable monomers fi&r polymcrination. For
example. &ntroduct&on of functional groups to side chains of
the acrylic polymer resin may be advantageous. Suitable
monomers for the preparation of the acrylic polymer resin by

copolymerization may include, e.g., acrylonitrile, butyl acry-
latc, butyl methacrylate. 2-Pthylhcxyl acrylatc, acrylic acid,
2-hydroxyethyl (meth)acrylate, methyl (meth)acrylate. sty-
rene monomers, glycidyl (meth)acrylate, isooctyl acrylate,
and/or stm&ryl methacrylate

[0034] Acrylic polymer resuis may be classiiied based on,
e.g., epoxy equivalent weight, glass tmnsit&on tempemture,
and rm&lccular weight For cxamplc, a S&i-P3 series product
(Nagase Chemtex) hav&ng an epoxy equ&valent we&ght not
higlmr than about )0,000 n&ay bc used as the acrylic polymer
resin The acn hc polymer resin may be present ui an amount
ofabout 50 to about 80 parts by weight, based on )00 pans by
weight of tlm adlmsive composition Maintaining tlm amoun&
oi'he acrylic polymer resin at about 50 parts by weight or
greater may help facilitate formation of a fihn. Maintaining
the anu&unt of the acrylic polynmr resin at about 80 parts by
weight or less may help prevent a detenoration in rel&ability.

[0035J Lpoxy Resin

[0036] The epoxy res&n may have a lugh cross-linking den-

sity, e g.. sufiicient to exlnbit strong cunng and adhesive
fiu&ctions. Cunt&g dens&ty of the epoxy resu& may be con-
trolled by mixing a d&functional epoxy resin I& ith polyfunc-
Iloual cpoxv I'csu&s to PnsuIl &hat Bu Bdllcsivc pi'cpa&'Pd from
the adhesive compo sit&on has a lov; shear v&scosity even after
curing

'firn

difunctional epoxy resin may be prescn& in an

amount ol'about 20 to abmit 60 parts by we&ght, based &m 100
parts by weight of the epoxy resin.

[t)t)37] The difunctional epoxy resin may include, e.g.,
bisph&niol F, bispbenol A, mid/or bisplmnol AD CT&oxy resins.
For example, B bisphenol F epoxy resin. such as YSL&/-80XY

commercially available from Kukdo ('hemical Co.. I td, nu&y

be used as the dif&u&ctional epoxy res&n. The d&funct&onal

epoxy resin may be included in the adhesive composition to
nmintain a low viscosity of the adhesive prcparixi from the
adhesive compos&tion even after senu-cunng. Other
examples of the dihu&ctional epoxy resin may include: I pi-
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coat 807, L'picoat 827 and Fpicoat 828. wlfich are conuner-
cially available I'rom Yuka Shell I'.poxy ('o., l,td; D F, R 330,
D E.R. 331 and D.E.R. 361, winch are conunercu&lly avail-
able fr&mt Dow ( iwmicak and YD128 and Yl)F 170, which
arc commercially available lrom Tohto Kasei Co., Ltd
[UU38] Including a mixture of the pofyfunctional epoxy
resins in the adhesive composition may facilitate more stable
curing of the adhesive prepared from the adhesive compos&-
tion. eFxmnplcs ol'hc polvfunctional epoxy resins may
uiclude ortho-cresol novolac type epoxy resuis. such as
YD('N-500-90P available I'rom Kukdo ( hemicnl (.'o . I td,
and phenol novi&lac type epoxy resins. such as FPPN-50111
available from Nippon Kayaku Co., Ltd.
[0039] The polylunctional epoxy resins may be present ui
an amount of at least about 40 parts by weight, based on 100
parts by u eight of the epoxy ream Maintaining thc amountol'he

poly fiuict iona l epoxy resins at about 40 parts by weight or
greater may help ensure sufficient cross-linking density of the
adhesive composition Sullicient cross-hnking density may
help maintain internal bonding strength of n final structure,
thereby ensuring reliability. The polyfunctional epoxy resins
may be nuxed with the di functional epoxy resin in a ratio of
about I: I I to about I:0 2. It may be more effectiv c to mix the
polyfimctionnl epoxy resins with&he difuncti&mal epoxy resin
ui a ratio of about 3.09:0.78 to about 2.23; I 46. Leach of the
polyfiuictional epoxy resins may include a mixture ofa ere vol

novolac type epoxy resin and a phenol novoluc type &Foxy
resin. In an implementation, a nuxing ratio of the cresol
novolac type epoxy resin to the plmnol novolac type c7oxy
nu&y be about I:0.8 to about I:1.7, e.g., about 1.92;1.03 to
about 1.51:1.58.

[0040] 'I'he epoxy resin may be present in an amount of
about 5 to about 50 parts by ueight. e.g.. about 10 to about 20
parts by weight. based on 100 parts by weight of the adhesive
compositi&m. Maintaining tlm amount of tlm epoxy resin at
about 5 parts by weight or pester may help ensure complete
curing, thereby ensunng good reliability. Maintainuig the
mnount of thc epoxy resin at about 50 parts by weight or less

may help prevent a detertonstion in companbility of the film.

[0041[ The epox)''esill illa&'lav&'ll ep&ixv eqtiivalent
weight ol'bout 100 to nbout 1,500 g/cq Maintnining the

epoxy cqui valent u eight of the epoxy resin nt ah mi I 100 8/cxt.
or greater may help ensure good adhesiveness of tire film after
curing. Maintaining tlm epoxy cquivalcnt weight of the epoxy
resin at about 1.500 wv'eq, or less may help ensure that the
adhesive prepared from the adhesive composition exhibits
good heat resistance and may holp prevent a reduction in g I cuss

transition temperature. In an unplementatioiu tire epoxy resin
may have an epoxy equivalent tveigltt of about I s0 to about
800 g/eq. In another implementation, the epoxy resin may
have an epoxy equivalent weight of about ISO to about 400
g/eq
[0042] Curable Phenolic Reslll

[0043] The curable phenolic resui may have tuo or more
phmiolic hydmxyl gmups in one molecule. Suitable curable
phenolic resins may include, c.g, bisphenol A. bisphcnol F,

and bisphenol S resuis. phenol novolac resins, bisphenol A
novolac resins, cresol novolac resins. xyloc resinw and biphe-
nvl resin~, all ofuhich may be highly resistant to electrolytic
corrosion upon moisture absorption. The curable phenolic
resin mny have a simple phenolic structure, c.g, HF-IM
available from Mertvn Vase& Co., Ltd.

[0044] The eumble phenohc resin may have a hydroxyl
equivalent weight of about 100 to about 600 wv'eq Maintaiu-

ing the hydroxyl equivalent weight of the curable phenolic
resin at about 100 g/eq or greater may help prevent high
moisture absorption and may help ensure good retlow resis-
tance. Maimaining the hydnixyl equivnlent weight of the
curable phenolic resin at about (&00 g/eq or less may help
ensure that the lov, glass transition temperanire is not too lou
and may lmlp cnsurc good heat resistance. In an implcnmn-
tation. the curab lc phenolic re su& niny have a hydroxy l esto&va-

lent weight of about 170 to about 300 kr/eq.

[0045] The curable phenolic resin may be present in an
amount of about I to about 10 parts by u eight, based on 100

parts by weight of the adhesi&m c&miposiii&m. In an iniplemen-
tation. the curable phenolic res us may be present in an amount
of about 3 to about 6 parts by &veighn bnscd on 100 parts by

weight of the adhesive composition
[0046] Tbc curable phenobc resin &nay be used in combi-
nauon with a curable amino resin. I'or example. the curable
amino resin may include DDS available from )Vako Chemical
C'o. Ltd. The curable amino resin may be present in an amount
ofabout I to about 10 parts by weiglrt. e.g.. about I to about
3 parts by wcighk based on 100 parts by weight of the adlm-
sive composition. The curable phenohc resin and fiie curnbfe
amino resin may be included in a ratio ofabout I:0 2 to about
1.0 6.

[0047] Curing Accelerator
[0048] The ciuing accelerator may be added to control a

curing mte of ihe ndhesive composition. Suitable curing
accelerators niay include phosplune-, boron-, and imidazole-
based curing accelerators. For example, the curing accelera-
tor may include TPP-K availnble from Hokko ('lmmicnl
hidustry Co., Ltd. The curuig accelerator may be present in mi

amount ofabout 0.01 to about 10 parts by weight, e.g., about
0.12 to about 0.3 parts by ueight. based on 100 parts by
weight of the adhesive composition.

[0049] Silane Coupling Agent
[(1050] The silane coupling agent may be ndded to enhnncc
adfiesion between a surliace ol'i inorgamc material (e.g,
silica] and resin components of the die attach film. The silane
coupling agent may include any suitnble silane coupling
a mit conuminly used in the art The silane coupling ngent
may include, e.g.. KI)M-303 commercially available from
Shin-I',tsu ('lmmical Co, I,td The silane coupling agent may
be present in an amount ofabout 0.01 to about 10%& by u ei ht,
based on 100% by u:eight of the adhesive composition. In mi

implcnmntatimi, thc silanc coupling agent may bc present in

an amount of about I to about 3 wt %, based on 100% by
weight of the adhesive composition

[0051] Fill&:r

[0052] The filler mny be added to cmitrol melt viscosity of
the adheswe composition. Ilie tiller may include an uior anic
or orgmiic filler I',xmnples of suitable imirganic litters for tlm
adhesive composition may include metalhc components,
such as gold. silver, copper, and nickel powders; and non-
nietallic components. such as alumin~. aluminum hydroxide,
magnesium hydroxide. calcnun carbonate. magnesium car-
bonate, calcium silicate, magnesium silicate, calcium oxide,
magnesium oxide. aluminum oxide, aluminum nuridc, silica,
boron nitride, titanium dioxide, glass, iron oxide, and
cermnic I.xamples of suitable organic titian may include
carbon. rubber tillers. and polymer filters. There is no particu-
lar restriction on the st&ape and size of the filler. For example,
the filler may include spherical silica. In an implmnentation,
the filler may have a particle diameter of about 500 tun to
about 5 pm. I'or example, the adhesive composition may
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include conunercially Available R-072 from Degussn as the
filler. The filler may be used ui An mnount of about I to about
40 parts by weiglu. e g, about 5 to about 10 par1s by weight,
based on 100 parts by weight of the adhesive composition.

[0053] The adhesive con&position may be prepared by dis-

solving tlm elastonmric resin, the epoxy resin, the curable
phenolic resin, the curing acceleratorr the silane coupling
agent. and the filler in the organic solvent, e.g., methyl ethyl
ketone or cyclobcxanonc In an uuplemcn&ation. &hc adhesive
composition may be prepared by dissolving the elastomeric
resin. the epoxy resin, the curable phenolic resin, the curable
anuno resu&. the curuig accelerator. the silane coupl&ng agent.
and tlm filler in the organic solvent, c g.. methyl ethyl ketone
or cyclulmxm&une. 'The adlmsive m&mposition niav bc
kneaded using a bead mill, applied to a release-treated PET
iihn using an applicator, and dried in nn oven nt about 80 to

abou& 120''.. e g . a& 100'., for about 10 h& abou& 30 n&in h&

form an adhesive layer, completing the production of the die

attach him illustrated in I'IC&. 1. 11&e adhesive layer (denoted
by numeral 120 in TIG 1) may be formed to a tluckness of
ab&m& 5 pm h& about 200 pm, e.g, about 5 to about 100 i.un

Maintaining the tlfickness of the adhesive layer at about 5 iun
ol yeater may help ensure that a su ffiment adhesive strength
is obtained Maintain&ug the thickness o I'the adhesive layer at
about 200 iun or less may be ccoimmically advantageous

[0054] FI(iS. 2 and 3 dlus&ra&c semm(&nduc&orpackagrms to
wluch thc die attach iilm according to m& embodiment is

applied.

[0055] Referring to FICiS. 1-3, a wali.r (not illustrated) may
be mounted in contact with thc adhesive fayer 12f) on the base
layer 100 and may be diced into individual clups 201 by. e.g.,
sawing Onc of'the chips 201 may be pickcxi up and n&oun&ed

on 4 package substrate 300 such t lmt the ad)waive layer 120 is

directly attachcxi to the package substrate 3UU. Another chip
201 may be mounted on the clup 201 to fabnrate a multilayer
chip package, e g.. a q&rad die package (QDP) or a dual die

package (DDI') Then, thc chip packaoe including thc chips
201 mounted therein may be semi-cured at about 125" C. for
about 60 min. 11us semi-curing is a process forhalfcuruig the
adhesive layer(s) 120. If desired, thc semi-curing muy bc
r«7eated about two to about six times.

[0056] The clup attach and/Ar cunng may leave voids
resulting from non-umfom& gapa at an interface between the
&uiderlyinoo adhesive layer 120 and the package substrate 3UO

or at an u&terfnce between the adhesive layers 120 and the

chips 201. Voids muy be I'ormed because ol; e g, rough sur-

faces of the package substrater the adhesive layers, and the

clups.

[UU57] Referring to FIC). 3, a molduig layer 4UO may be
formed by moldmg the clup package with an epoxy molding
compound (BMC). F'r example the I',MC may be SCi-8500B
available from Cheil Industrms Inc The molding may bc

conduct«ed at about 175o Cb for about C&0 scc. Without being
bound by th(x&ry, it is bclievcd that dui. to a relatively low

shear viscosity of the adhesive layers 120, the voids may
escape outside from rim interfnce bete em& the underlying
adhesive layer 120 and the package substrate 300 and the
other interfaces or may be dissipated in the adhesive layers
120 during molding I'or example, the relatively low slmsr
viscosity of the adhesn e luyers 120 may facilitate removal of
the voids from the chip package. For example, maintaining a

relatively low viscosity of the Adhe su e layers 120 may facih-
tate nuy ation or dissipation of voids, thereby ensunng that
thc voids do not remain al'tcr nu&lding In the present embodi-
ment, the shear viscosity of the adhesive layer 12U may be
maintmned low afier curing. thereby facilitating the removal
of voids. Thus, defects, e.g, cncks or fractures, resulting
I'rom voids may bc effectively inhibiwd

[0058] llereinafter, the embodiments are illustrated in more
detail with reference &0 examples Iiowmver. they are exmn-

plary embodiments and are not limiting. The following
examples are provided to assist in a fiuther understanding of
the uivention and are ui no 13 ay intended to limit the scope of
thc invention Embodiments that are not included herein v;ill
be readily recognized m&d appreciatccd by those skilled in tlm

art, and thus their explanation is onutted. The following
ex unples and expenments are given fi&r illustrative purposes
only m&d are not mtcnded to limit the scope of this disclosure.

EXAMPI,ES

Examples 1-3 and Compantive Example I

Prepantion ofAdhesive Compositions

[0059] As shown in Table 1. thc componm&ts were dis-
solved in cyclohexmione as an organic solvent to prepare
adhesive compositions.

TABI,II I

& om
pnnIf sc

Fxarnp& 1 scans&le2 isnnple& &sample&
ue h&'e h('e( I&('e h&'isen&nencresn&n'

pons I con
1&1&ox( I cs n

'po'xy

I asel
(.'urahlc phenol c

rmm'o(ah&«annno I au&

Sf&ace conpluu:& en&" 'uru&gaccel

reform'a&«r"

69 An

410
\ 90

6 4(J

4 OIJ

nfl

(I 3&I

S AO

6) nu
'3 20
3 00

4 nll

(ill

S 00

6) n(& 6) 00
39A 766
7 30

3 0 4 A

4 00 4(I

1

rJIJ 00
030 0&A

S At& lu,nc

To&a&amours(ue&g&n

pa&ra AI ac&la sfafc&

10(i,n( 10'(t,n( &uc,un 99,66

[UU6U] I'olrllatlon of adhesive lavers

[0061] k'achof the compositions was kneaded using a bead
mill, applicxi to a release-treat«xi polyethylene tcrephthalatc
(PBT) film as a base layer usin* an apphcator, and dried in ut
oven at 100o Cb for 30 min to form a 100 iun thick adhesive
layer, &mm)pletmg the production of n die n&tach film for scmi-
conducu&r assembly.

[0062] Physical properties of the die attach films were
evaluated, and the results are shown in Table 2.
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TABLI'1 2

Con&pan»n»'hysicalpmperiics Smni-curuig Und E»arnplc 1 Example 2 &»amp! 'sarriplc 1

.&mcun& of tie.i&

L&I&i&'Ici& du&i&if', cilr Il

Lilrlllg I sldilal ratio
gcm»I et'sc»ds bv

illoldlllg
t&ie shear s»renuh
,d&er renoo
Shear iiscosiiy before
mo&dmg

a cycle I

2 cycles.
me.i»m ed
at

17&l''g&

Cillp

a&*poise

'ctcs
Cuteuon lu'0 IS

Xc&I&o 'ect Ec&1&oi'ed

1&P ls 7

2.14 2.76

"o

10
Xc&1&o'I'ed LiirellIoicd

I . 166

I »P 2.64

[ol)63] Iivaluation of phys&cal properties of the die attach
fihris

[ot)64J Physical properties of the die attach fihns produced
&n L'xamples 1-3 and Comparative L'xample I were evaluated
by the folloii ing procedures.

[0065] (I) 11&e amount of heat emitted dumog cui'u&g of
c&&ch of thc ailhcs&vc coulposnlous w&&s nIcmurcd usui d

d&tferent&al scmu&in calonmeter (DSC) (heat&ng rate 10"

C . nil&I. SCdnub&g I'd11gL o-3ooo r )

[ot)66J (2) Curing residual ratio kach of the adhesivecom-
positions wm» semi-cured in an oven at 125" C'or 60 min,
wluch v;as defined as one cycle After two cycles of senu-
curing was perfunned, the amount ofheat emission was men-
sured. The curing residual rano was calculated by div&d&ng the
amount of heat emission after two cycles of the semi-curing
by the amount of heat emitted during thc initial curing.

[0067] (3) Removal ol'voids by molding I'ach of the films
was mouoted on a 100 pm tluck wafer coated u &th a sihcon
ox&de (SiO&) film and cut into p&eces having sizes of 8 nunxg
mm and 10 mmx 10 mm Thc pieces werc attached to a QDP
package to form a bilayer structure. folloived by two cycles of
scrni-curing The cured chip package uas molded with an
FMC: (SCrx85OOB. Chc&l industries Inc ) at 175': li&r 60
seconds. A scann&ng acoustic ton&o~oaphy (SAf) was used to
dctermi&m i& hcther voids werc present in the chip package. It
u as)udge d to bc '*removed*' heu thc area occupied by voids
were not larger than 10"io and "unremoved*'hen the area
occupied by ioids werc cxcecded 10'io

[0068] (4) Die shear strength after reflow: A 530 um thick
v'afar coated u &th a d&ox&de film was cut into clups having a

size of 5 nunx5 nun. '11&e chips were laminated with each of
the die attach lilms at 60''be l&unuiate was cut to lmivc an
attached portion only. The overlyu&g clup u as positioned on
an Alloy 42 lead fiume (10 mmx10 nun). The resulting struc-
ture was pressunred under a load of I kgl on a hot plate at
120'. for I sec to attach the chip to the lead frame, and was
tlmn cured at 170-175''i&r 2 hr. The test piece was allowed
to absorb moisture at 85'. und 85 RII 'io f'r 168 hr. and
reflowing was performed three times at a maxinoun tempem-
tu&L ol'260': The die shear of tlm test piece wma uIC&isur&xl dt
250'.
[0069] (5) Shear v&scosity before n&Cluing; Each of the
adhesive compositions was semi-cured in an oven at 125o C.
for 60 min. wlfich was defined as one cycle Afler two cycles
of sem&-curu&g. the shear viscos&ty of the adhesn e compos&-

tion was measured at 170o (2 using an ARES rheometer. At

tlus time. a pressure of I kgfwas applied taking into consid-
erat&on the pressure of a mokl.

[0070] As can be semi from the results m Table 2, the
adhesive compositions ofk:xamples 1-3 exlfibited high curing
rcsidind ratios (=5Oio) mul it ives dctennincd that voids werc
"runoved*h In contrast. in fiie adhesive composition ofCom-
pamtive Example I it was determined that voids &vere "unre-
moved '*

Furtlmr, tlm adhesiim compositions oI'Fxmnplcs I c)
had much lower shear viscosities than the adhesive composi-
tion of ('omparatiim I'ixample I m&d couM mainmin their lou
shear viscosit&es dunng molding. These results reveal that
vo&ds effect&vely d&ssipated in the adhes&ve layers of
I',xmnplc» 1-3

[0071] Theemboduuents prov&de a die attach film for a

semiconductor device to effectively remove vo&ds, wluch
may be fomu:d during dic attach aud&or curing, in tlm course
of subsequent EMC'olding, thus aclneviug hig& reliability
ui package processing. Voids ansing during process&ng
should bc rcrnovcd by FMC nx&l din I k&waver, voids may bc
sufficiently removed from an adhes&ve hav&ng lu h modulus.
Tim», thc use of C&e difunctional epoxy resin in thc adlmsive
cmnposit&on ol'n embodunent may mau&tain u lov, shear
viscosity of the film even after die attach and two cycles of
C Cnu -C in 1 no

[0072] The loin v&scosity of the adhes&ve layer may fac&h-

tatc sn&ooth migration of voids during FMC molding to
induce elTLmtive removal o Dhe vo&ds. Further, the add&tion of
the d&fiu&ctional epoxy resin for curing dens&ty contml nl'u
n&aintnin a lo&ver shear viscosity of thc adhesive lnycr during
die attach and semi-Luruig. thereby aclueving relauvely high
interfacial adhesive strength I'herefore, the adhmive compo-
sitim& may provide an adlm»ive that imparts higher adhesive
strength to the interfaces benveen a semiconductor clup and a

package substrate or the interfaces benveen semiconductor
chips to suppress thc li&rmdtion of voids m&d pre&mnt voids
from remaining &n a package. tin&s raising the relish i 1&ty ofthe
package.

[0073] By way ol'sununat&on and rev&eu. u hen a sem&con-

ductor wafer is auachcxI to the adhesive layer of the die attach
lilm, gapa may be crcatcd bc&ween a suriacc of tbc u at'cr or
the semiconductor chips and the adhesive layer, resulting in
formation of voids Further, voids may also be fonncxl in a

semi-cunng process to lmli-cure the adhesive layer alter d&e

attachment. Once the voids are formed. they slxmld be
removed during subsequent molding with an epoxy molding
compound (L'MC). Voids remain&ng ui a package molded
with the I MC may contribute to the formation ofcracks in the
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package, resulting in defects in the paclmge. Increasing an
mnount of a curabli component in the adhesive layer may
suppress the formauon of voids I Iowever, tlus appmach may
result in a 1 ower tensile strength ofdic die attnch film, causing
cutting ol'he film in the dicing process or failure of'he
pick-up process. lite embodiments provide an adhesive com-
position that provides mi adhesive capable of reducing thc
1'ormatam of voids without reducing tensile strength of'a dic
attach film. thereby prevmiting cuttinv of the

fi i

in the dicing
process or failure of the pick-up process
[0074] The embodiments provide an adhesive composition
for a semiconductor device that can suppress fortnation of
voids.
[0075] Exemplary embodunents have been disclosed
herein, mid although specific terms are cmployixf, they are
used and are to be interpreted ui a generic and descrtptlve
sense only and not for purpose of limitation. Accordingly, lt

will be under tood by those ol'&irdinary skill in the art that
vmious changes in form and details may be made without
departing from the spirit and scope of the present invention a s

set forth in the 1'ollowing claims
%1mt is claimed is:
1 An adhesive composition for a semicimductor device,

lllc ildhcslvc colnp(1st llilil c&llnpilslllg,
about 50 to about 80 parts by weight of an elastomeric

1'i Slil,

about10 toabout20partsbywei ht ofanepoxy resin, the
epoxy resin including a difnnctional epoxy resin and
polyfunctional epoxy resins and the diliuiclional i7oxy
resin being present in an amount ofabout 20 to about 60
parts by weight with respect to 100 parts by weight of the
epoxy resin;

about I to about 10 parts by weiJ~tt of a curable resin;
about 0.01 to about 10 parts by wright of a curing accel-

erator;
about 0.01 to about 10 parts by waist of a silane coupling

agenu and
about 5 to about 10 parts by weight of a filler.
2 Tlm adhesive composition ms clointcxf in cluim l.

wherela the epoxy resin uicludes a nuxture of the polyfunc-
tioiial epoxy resins and the dlfunctional epoxy resin ln a

weight ratio fw/w] of about 1 1.1 to about 1 0.2
3. The adhesive composition as claimed in claim 1.

wherein dw. epoxy resin includes a mixture of the polyfunc-
lional epoxy resins and the dillunctional epoxy resin ul a

weight mltio fwrtv] of about 3.09:0 78 to about 2.23:1.46.
4 The adhesive composition as cfaimcxf in claim l.

~herein the difunctioixil epoxy resin includes one of a
bisphenol V, bisphenol A, or bisphenol Al) epoxy resin.

5 Tlm adhesive composition ms claimixl in claiin 1,

wherein the polyfunctional epoxy resins include a mixture of
a cresol novolac type epoxy resin and a phenol novolac type
epoxy resul in a wel ht ratio fw/w] of about I:0.8 to about
I:1.7.

6. Thc adlmsive composition as claimed in claim 1.

wherein the polyfunctional epoxy resins include a nuxture of
a cresol novolac type epoxy resin and a phenol novolac type
epoxy m a weight ratni fwrtv] of abont I 92 I 03 to about
1.51:1.58.

7. I'he adhesive composition ns claimed in claim 1,
w hereui an adhesive priepared I'rom lhe adhesive composition

has a shear viscosity of about 1,50xlfis poise to about 2.30x
10'oise at 170' niter smni-cunng al 125''

lite adhesive composition as claimed ln clmm 1,
wlmrei n an adlms ive prepared fmm the adlms ivc composition
has a shear viscosity of about I 79x 1 fis poise to about 2 26x
IOC poise at 170" C. after semi-cunng at 125" C.

9 A dic attach tilm for a semiconductor device, the dic
auach film compnsing

an adhesive layer prepared from the adhesive composition
as claimed in claim 1. and

a base. layer supporting the adlmsiir. layer.
10. A die attach film for a semiconductor device. the die

attach

fi i

comprising an adhesive prepared from mi adhesive
composition, wherein:

the adhesive composition includes
about SO to about 80 parts by weight of an elastomeric

rrslll.
about 10 to about 20 parts by weight of an epoxy resin,

the epoxy resin lncluduig a difunctional epoxy resin
and polyfunctional epoxy reams and the difunctlonal
epoxy resin beuig present in an amount of'about 20 to

about 60 parts by weight w ith respect to 100 parts by
lvelght of the epoxy resin;

about I to about 10 parts by weight of a curable resin;
aboui 0 01 to nbout 10 parts by w mght ol'a curing accel-

erator;
about 0.01 to about 10 parts by weight of a sdane cou-

pling agent; and
about 5 to about 10 parts by weight of a filler, and

the adhesive 1ms a shear viscosity ofabout 1. Sx I Os poise to

about 2.30x10'oise at 170" C. after cunng at 125* C.
11. The die attach film as clauned ln claim 10. wherein the

adhesive hns a sliear viscosity of about I 79x10'oise to
about 2 26x I OS poise at 170' afier semi-curing at 125'.

12 A die attach tilm tilr a san iconductor device, attaclfing
smuicouducior clups to each other. or atuiching a smnicon-
duculr chip to a substrate, the die attach tilm compnsing:

an elastomeric resin,
a ditunctional epoxy resin;
polyfunctional epuxy resins, and
a filler,
wherein the die attach fihn has a shear viscosity of about

1.5x10'oise to about 2.30x f0'oise at 170" C. after
curing 'll 125'.

13 Tlm die attach film as claimed in claim 12, further
c(unprislilg:

about 1 to about 10 parts by weight of a eumble resin,
about 0.01 to about 10 parts by weight of a curing accel-

erator, mid

about 0 01 to about 10 parts by wright of a si lane coupling
ilgcill.

wherein the die attach film includes about 50 to about 80
parts by weight of the elastomeric resin mid about 10 to
about 20 parts by weiJvtt ofan epoxy resin including the
dilhnrti&mal epoxy resin uld tile polyfunctional i7oxy
resins, the dlfunctional epoxy resin beulg present in iui

amount of about 20 to about 60 parts by weight with
respect to 100 parts by weight of the epoxy resin.
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