4 OCT 2006 ' COMPGSI TE FI LM AND LEAD FRAMVE W TH COVPCSI TE FI LM ATTACHED
BACKGROUND OF THE I NVENTION 1. Field of the invention The present
i‘fnvention relates to a conposite filmfor use in sem conductor packagi ng
of LOC (Lead on Chip), COL (Chip on Lead), and conposite |ead franmes wth
heat sinks attached, and a lead frame to which the conposite filmis
attached. 2. Description of the Prior Art For bonding chips to:ifeﬁ gﬁ&nes
to establish LOC or COL structures or for bonding inner |eads to 'Z

di ssipators to formconposite |l ead frames with heat sinks attached, a
conposite filmin which a base filmis coated wth an adhesive is used. On
t he whol e COMPOSAPEI FEaMi BRDt BEAD | BRAME Meifsl COMPOSABES FLeMf AT HEFEEBunched
out and the bonding el enents thus obtained are pressed agai nst required
parts of the lead frames. Upon punching high normal stress and shear

stress appear in forns qggﬁégﬁggéiégngﬂg Egggﬁffé&on on the conposite

film so that burrs or fl erated as” ~powders and threads at the
edge of the conposite filmpunched. These burrs or flashes cause a
decrease inthe yield and *166166*

1. Field of the invention

The present invention relates to a composite film for
use in semiconductor packaging of LOC (Lead on Chip), COL
(Chip on Lead), and composite lead frames with heat sinks
attached, and a lead frame to which the composite film is

attached.

2. Description of the Prior Art
" For bonding chips to lead frames to establish LOC or
COL structures or for bonding inner leads to heat
dissipators to form composite lead frames with heat sinks
attached, a composite film in which a base film is coated
with an adhesive is used.

On the whole, for applieation to a lead frame, a
composite film is punched out and the bonding elements thus
obtained are pressed against required parts of the lead
frames. Upon punching high normal stress and shear stress
appear in forms of elongation and compression on the
composite film, so that burrs or flashes are generated as
powders and threads at the edge of the composite film punched.

These burrs or flashes cause a decrease in the yield and
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*@00002* 4 'CT 2008 productivity of the lead franes with conposite filns
attached, as well as having fatal influence on the reliability of the

sem conductor package-chips. U S. Pat. Nos. 5,593,774 and 5, 998, 020

di scl ose inprovements in which the conposite filns enploy a base film
havi ng such an edge tearing resistance defined within a certaypgrangpgs as
to suppress the occurrence of burrs and flashes at the edge of the
conposite films upon punching. Actually, when punching conposite filnms over
| ead franes, burrs and flashes are generated in significant quantities on
the adhesives as well as the base films. Therefore, as suggested in the
prior art, mere limtation of the edge tearing resistance of the base film
i's not QfrodicAGHiiedl ofs@heSWUMMARY réhedHei t INVEDIH QN teeafti ngs tad: tidwheph, esent
invention, the intensive and thorough research into the occurrence of
burrs ands féakhess bpuaAngufichahgiofipesteeohi Iths, redadtdtédyby it HdSr esent
inventors, resulted in the finding that the concentrated stress (nodulus
of el ast3eitgPNAUd®F BaChrIst FBLRT - generated upon punching is exerted onto

the interface betyeen the base 5 593,774 and 5,998,020 disclose
improvements in which the composite films employ a base film
having such an edge tearing resistance defined within a
certain range as to suppress the occurrence of burrs and

flashes at the edge of the composite films upon punching.
Actually, when punching composite films over lead
frames, burrs and flashes ére generated in significant
quantities on the adhesives as well as the base films.
Therefore, as suggestéd in the prior art, mere limitation of
the edge tearing resistance of the base film is not of

practical use.
SUMMARY OF THE INVENTION

Leading to the present invention, the intensive and
thorough research into the occurrence of burrs and flashes
upon punching composite films, conducted by the present
inventors, resulted in the finding that the concentrated
stress (modulus of elasticity x modulus of strain) generated
upon punching is exerted.onto the interface between the base
film and adhesive layer of a composite film, giving different

strains to the components of the composite film, respectively,



filmand adhesive |ayer of a conposite film giving different strains to

t he conponents of the conposite film respectively, 2 4 OCT 2006 and a
nodi fication of the elastic noduli of the conposite filmand the base
film in conjunction with the interfacial adhesion strength between the
base filmand the adhesive, can effectively suppress the ocqurrence of
burrs and splashes at the edge of the conposite filns upon puﬁ

Therefore, it is an object of the present invention to provide a conposite
filmfor sem conductor packagi ng, which has such an excellent punching
capability that no burrs/flashes are forned at the punched edges. It is
anot her object of the present invention to provide a lead frane with

conposi tf 4 i L mattiachgdibA rHauiRede1R9tE EORD RS it her | ead fdR siMet h whi ch
highly reliable sem conductor packages can be produced at high yield and

product ifvilny.arld o€ Bspectidm,t e poesenctibvemtitantheheirecdsfaqiradvi ded a
conposite film conprising a base filmcoated with an adhesive, in which
t he el astdhesipdulsit reihgtthebebwpesi tee Pasen Ghbn tded ddwe ddlaniamd tdee
interfacial adhesion strength between the base filmand the adhesive

sati sfy afifeqtdlvedu myPPESeRUItRS Posygrence of burrs and splashes at

the edge of the composite films upon punching.

Therefore, it is an object of the present invention to
provide a composite film for semiconductor packaging, which
has such an excellent punching capability that no
burrs/flashes are formed at the punched edges.

It is another object of the present invention to

provide a lead frame with composite film attached to required

portions of the 1lead frame, with which highly reliable
. semiconductor packages can be produced at high yield and
productivity.

In one aspect of the present invention, there is
provided a composite film, comprising a base film coated with
an adhesive, in which the elastic moduli of the composite
film and the base film and the interfacial adhesion strength
between the base film and the adhesive satisfy the following

formulas 1 and 2:

R = E/Ep 0.5 <R<1.0 [1]

Fap = 150/R + 300 [2]



.R = E/EB 0.5, <_'R--<_I. 0.1l FAO ? 150/R + 300 [2] 3 4 OCT 2006 wherein E
and EB, expressed by the unit GPa (109N nR2) , are elastic noduli of the
conposite filmand the base film respectively, and FAD, expressed by the
-unit gf/10 nm is an interfacial adhesion strength between the base film
and the adhesive. In another aspect of the present inventi Omlptdﬁ* és
provided a lead frane to which the conposite filmis attached by pzvgchi ng
DETAI LED DESCRI PTI ON OF THE | NVENTI ON When a stress is applied to a
conposite, it is concentrated at the interface between heterogeneous
materials. Thus, when a conposite filmconsisting of a base filmand an

adhesi ve coat e‘gbgpefl?elzbgg? H%Iémeixﬁrgggggegyl a Heonget r@;ﬁﬁd(mwﬁlﬁri S

exerted on the interface o conposite film causing interfacia

del am nati@n A the Merehed-Gutisdréafgosite thelwased t baé bheei mtienf aci al
adhesion strength between the base filmand the adhesive is low. On the
ot her han@spettiivelfpunddt ifat, asxpresdent drf aces adhesi @of/ 59 riengt hsi Adr eases,
the occurrence of burrs and splashes appears in lieu of the interfacial
del anmi natingerfacial adhesion strength between the base film and the

adhesive.

In another aspect of the present invention, there is

provided a lead frame to which the composite film is attached

by punching.
DETAILED DESCRIPTION OF THE INVENTION

When a stress 1is applied to a composite, it is
concentrated at the interface between heterogeneous materials.
Thus, when a composite film consisting of a base film and an
adhesive coated on the base film is punched, a concentrated
stfess is exerted on the interface of the composite film,
causing interfacial delamination on the punched-out surface

- in the case that the interfacial adhesion strength between
the base film and the adhesive is low. On the other hand, it
is found that as the interface adhesion strength increases,
the occurrence of burrs and splashes appears in lieu of the
interfacial delamination.

However, when the interfacial adhesion strength reaches
a certain level, the occurrence of burrs and splashes is

remarkably reduced. Where the interfacial adhesion strength



However, when the interfaci al adhesion strength reaches a certain |evel,

- the occurrence of burrs and splashes is remarkably reduced. Were the

iFnterfacial adhesion strength 4 4 OCT 2006 is low, higher simlarity in

el astic nodul us between the base filmand the conposite film causes the

~occurrence of burrs and splashes to a | esser extent. This heﬁgﬁﬁazig t here
“'b

i's generated a larger difference in strain nodul us between t film

and the conposite fil mupon punching as the gap between their elastic
noduli is greater. In other words, the |larger the difference in elastic
nmodul us between the base filmand the conposite filmis, the larger the
difference between the strains exerted on the filns is and the higher the

fr equencxsogio&h%icgﬁ&r fach Al 2 el BN adiaah iicS mobil105dBE t {18eh €& ELS bie
concentrated stress upon punchi'ng, there have been made vari ous

instrunmeptah aad] UHTEMdiaddIdE DOt hauadl usheenicafr rencleear@anicerof a
punching tool. However, the present invention is based on the finding that
t he occuanéneelafhehe tbura slanskespkaskes. i sThetbodel amslustcedhaxr g hes
‘interfacial adhesion strength between the base film and the adhesive, and
to the ebaBeratemdal ilagPert 196 fggenFel miantt tHe difbblls PFFRRN A kBnposi te

filmfor use in_sem conductor packagi :
base film and the com 031tg Q%Jﬂl upon punching as the gap

between their elastic moduli is greater. In other words, the
larger the difference in elastic modulus between the base
film and the composite film is, the larger the difference
between the strains exerted on the films is and the higher
the frequency of the interfacial delamination is.

In order to reduce the concentrated stress wupon
punching, there have been made various instrumental
adjustments including the adjustment of a clearance of a
punching tool. However, the present invention 1is based on
the finding that the occurrence of the burrs and splashes 1is
closely related to the interfacial adhesion strength between
the base film and the adhesive, and to the elastic moduli of
the base film and the composite film.

A composite film for use in semiconductor packaging
according to the present invention has a structure in which
an adhesive is laminated on a base film, characterized in
that - the elastic moduli of the composite film and the base
film and the interfacial adhesion strength between the base

film and the adhesive satisfy the following formulas 1 and 2:



accordi ng fo_thé-pyesent invention has a structure in which an adhesive is
| am nated on a base film characterized in that the elastic noduli of the
conposite filmand the base filmand the interfacial adhesion strength

bet ween the base filmand the adhesive satisfy the followng fornulas 1
and 2. 5 -4 OCT 2006 R=EEBO0.5 < RS1.0 [1] FAD ? 150/R +,3

wherein E and EB, expressed by the unit GPa (109N nR), are ela@eréﬁkodul

of the conposite filmand the base film respectively, and FAD, expressed
by the unit gf/10 nm is an interfacial adhesion strength between the base
filmand the adhesive. The conposite filmof the present invention has a
base filmw th an adhesive on both sides. Typically, the conposite film

i's prepared by coatimg angasihgsive on bothyijsi des of a base filmand drying
it. An adhesive may be applied to one side of a base film dried and then
applied to the,othesost de 3uf0 t he base. Altxrnatively, an adhesive may be
coated on both sides of a base filmsinultaneously or in order and then
dried. Al so, different adhesives may be applied to both sides of a base

film Suitable for use in the base filmaf th
wherein E and Es, expressed by thé Sh T %%Qt(109NA¥), are

elastic moduli of the composite film and the base film,
respectively, and Fap, expressed by the unit gf/10 mm, is an
interfacial adhesion strength between the base film and the
adhesive.

The composite film of the present invention has a base
film 'with an adhesive on Dboth sides. Typically, the
composite film is prepared by coating an adhesive on both
sides of a base film and drying it. An adhesive may be
applied to one side of a base film, dried and then applied to
the other side of the base. Alternatively, an adhesive may
be coated on both sidés of a base film simultaneously or in
order and then dried.’ Also, different adhesives may be
applied to both sides of a base film.

Suitable for use in the base film of the present
invention is a heat-resistant, engineering plastic, examples
of which include polyimide, polyamide, . polysulfone,
polyphenylene sulfide, and polyarylate, polyethersulfone.
The thickness of the base film is preferably on the order of
10-150 pm and more preferably on the order of 20-100 pm.

Since the composite film is used in a semiconductor

packaging process which is typically conducted at as high as



invention i's, a heat-resistant, engineering plastic, exanples
i ncl ude polyin de, pol yam de, pol ysul fone, polyphenyl ene su
pol yaryl at e, pol yet hersul fone. The thickness of the base fil
preferably on the order of 10-150 pm and nore preferably on
20-100 m Since the conposite filmis used in a senlconducto

of whi ch
fide, and
mis
t he order of
ackagi ng

- process which is typically conducted at as high as 6 - o-ar0 Emamm or
hi gher than 300 C, the base filmis required to be high |n gl ass

transition tenperature and have | ow coefficients of therm

expansi on.

Preferred is a base filmthat has a glass transition tenperature of 250 C
or higher and a coefficient of thernmal expansion of 30 ppnmi C or less as

measur ed din MD- 6 9 o] e adhesi_o ength
bet ween the Jb@i‘e ?b%r?n gﬁg t he g%%eé?\slgs f%ﬁ 'Q%as]%q? ?%drrgc{% gdee gng%ﬂect ed to
vari ous Surdp£ses tteatsmnisn whngdraigeexarplidied dy cheni calents eat ment

such as alkali treatnent and silane coupling agent treatnent,

and physi cal

treat nenthestnedl as<psarsd dol.asPraferred assma t best nBhim alth tdrahaa tgemtsrent .
Al'so, it is possible to use, in conbination, two or nore treatnents which
are the tmostitsidnt dimpeet uree Efdheg] VEs andisdse fandn asedet Ofciandri ous

surface treatnents, plasma treatnent and sand

of thermal ‘expansion of 30 ppm/°C or less as measured

according to ASTM D-691-91.

To achieve a high adhesion strength between the base

film and the adhesives, the base film may be subjected to

various surface treatments, which are exemplified by chemical

treatment such as alkali treatment and silane coupling agent

treatment, and physical treatment such as sand blasting,

plasma treatment and corona treatment. Also, it is possible

to use, 1in combination, two or more treatments which are the

most suitable for the adhesives and base film used. Of

various surface treatments, plasma treatment and sand

blasting are the most effective in terms of the improvement

in adhesion strength.

Another technique for increasing the adhesion strength

between the base film and the adhesives is coextrusion. An

adhesive material with a glass transition temperature of 150-
300 °C is coextruded, along with the base film, to a
thickness of 0.1-5 pm on one side or both sides of the base
film. Preferably, the glass transition temperature of each

of the adhesive layers thus formed is at least 30 °C lower

than that of the base film. More preferable is a thinner



bl asting are the .npst effective in terms of the inprovement in adhesion
strength. Another technique for increasing the adhesion strength between
tthe base fil mand the adhesives is coextrusion. An adhesive material with
a glass transition tenperature of 150- 300 Cis coextruded, along with the
base film to a thickness of 0.1-5 mon one side or both sides of the base
film Preferably, the glass transition tenperature of each f dhesi ve
| ayers thus formed is at least 30 C lower than that of the géggh&p m More
preferable is a thinner 7 4 OCT 2006 coextrusion thickness. Increasing

t he adhesi on strength between the base film and the adhesives nmay resort
to the intercalation of a priner coating between the base filmand the

adhesi vesye dihddich thedandssd prinmer with a glass transition tenperature of
200 C orefess I's coated to a thickness of 1 pmor |less and preferably to

a thickness ofin@r2aBiay less shdsdh sitdesigeh HeheeckaseHd Iasd nfiddvance of
the application of the adhesives. The glass transition tenperature of the
primer isngpreferadiesivs® @dwowesdardtanot the éhteheabasiofidia IprgeRt tion,

the drying tenperature after the p?llcatlon of the adhesives and/or the
sol vent Q@ﬁﬁprnhybetween the base film and the adhesives. In this

regard, a primer with a glass transition temperature of 200
°C or less is coated. to a thickness of 1 um or less and
preferably to a thickness of 0.2 pm or less on both sides of
the base film, in advance of the appliéation of the adhesives.
The glass transition temperature of the primer is preferably
50 °C lower than that of the base film.

In addition, the drying temperature after the
application of the adhesives and/or the solvent used may
affect the adhesion strength.

Suitable in the present invention is an adhesive, based
on a heat-resistant, thermoplastic resin, with a glass
transition temperature of 135-250 °C. Preferably, the
thermoplastic resin is a polyimide or polyamide with a weight
average molecular weight of 15,000 to 100,000. The term
"polyimide" as used herein means not only polyimide, but also
any other resin containing imide bonds, such as
polyamideimide, polyesterimide or polyetherimide.

If the glass transition temperature of the heat-
resistant adhesive is lower than 135 °C, inner leads may be

moved during a wire .bonding process. On the other hand,

higher than 250 °C of the glass transition temperature of the



affect the 'adhesi.on strength. Suitable in the present invention is an
adhesi ve, based on a heat-resistant, thernoplastic resin, with a glass
transition tenperature of 135-250 C. Preferably, the thernoplastic resin
is a polyimde or polyamde with a weight average nol ecul ar wei ght of
15,000 to 100, 000. The term "polyim de" as used herein nean§[3ﬁ12®gly
pol yi m de, but also any other resin containing imde bonds, 'such
pol yam dei mi de, pol yesterim de or polyetherimde. If the glass transition
tenperature of the heat- resistant adhesive is |ower than 135 C, inner
| eads may be noved during a wire bonding process. On the other hand,
hi gher than 250 C of the glass transition tenperature of the 8 4 OCT 2006
heat - r esiesitaiie sadhask vadheguiviee scddpa isght go tiengier at weapkettubendiorg | eads
or chips and too long a bonding tine. Wien a thernoplastic adhesive with a
- wei ght &dreddige nelasculcar awigghtand esgot hang15, B08disgetrpmeyedihehe apunch
may be significantly contam nated with the adhesive. On the other hand, a
t her mopltASEFePrddRédrvadiipehva Wekghe Wotehlea vonagaulnglamilght wegodat er t han

100,000 o2 e BLSPLE S BB 190 Viseous,, G0 SOR AR, 19,50 s
contaminated with the adhesive. On the other hand, a
thermoplastic adhesive with a weight average molecular weight
greater than 100,000 suffers the problem of being too viscous
upon coating.

To adjust the elastic modulus of the adhesive, organic
or 1inorganic particles may be used. In the case of using
inorganic particles, a coupling agent may be also added to
increase the bonding force between the inorganic particles
and the heat-resistant adhesive. Examples of useful coupling
agents include; silane-based agents such as
vinyltrimethoxysilane, vinyltriethoxysilane and Y-
methacryloxy-propyltrimethoxysilane; and coupling agents such
as titanates, aluminum chelates and zircoaluminates.

An adhesive varnish is prepared by dissolving a
thermoplastic resin in an organic solvent. Also, the
adhesive varnish may be of a precursor structure which can be
converted. into a heat-resistant adhesive by a heat treatment
after cdating. For instance, polyamic acid is converted into
a polyimide by a suitable heat treatment.

A small amount .of a surfactant may be helpful in

increasing the adhesive’s coatability} thereby making the



or inorgani'c particles.may be used. In the case of using inorganic
particles, a coupling agent may be al so added to increase the bonding
force between the inorganic particles and the heat-resistant adhesive.
Exanpl es of useful coupling agents include; silane-based agents such as
vinyl tri met hoxysil ane, vinyltriethoxysilane and p-

net hacryl oxy- propyl tri met hoxysi |l ane; and coupling agents such 4 QLT 2006
titanates, alum num chelates and zircoal um nates. An adhesive varnish is
prepared by dissolving a thernoplastic resin in an organic solvent. Also,
the adhesive varnish may be of a precursor structure which can be
converted into a heat-resistant adhesive by a heat treatnent after

coating. o Fof, ddspancae PRLYAIAG HId | GOt & bt Qaadh PRYT B de, by a

sui tabl e heat 1reat nent . anount of a surfactant may be hel pful in

i ncr eas'Mﬁﬁaﬁfﬂh%ﬁi})’%aﬁcec%atcﬁ)bﬂﬂﬂlbﬁt1bheE@th€B—\Ké@’erﬁ@eprc9pert4y QCT 2006
surface of the coating nore snooth. Also, addition of a surfactant nmay

nmake a cond radnddiore to tdhe weldtel 1fg 1pr, opestiy tohg Lheamdbesraectant hien base
film resulting in an inprovenent in the adhesion strength between the
adhesi vetlanchdites ivas e tiiengt hrbetuseni Ahappiyewigre Racadines bpeevaiaimsh to the

base film a coater is used, exanples of which include, but ar
For use 1in applylngn%he adhesive varnish to the‘%ase

film, a coater is used, examples of which include, but are
not limited to, a comma type, a reverse type, and a die type,
with preference for a die type coater in an aspect of
preventing the occurrence of external impurities and bubbles.
As a drying means for drying the polyimide varnish
after coating the adhesive varnish onto one side or both
sides of the base film, there is used a roll carrier in which
a roll is moved with the coated film loaded. In the case of
coating the adhesive varnish onto both sides of the base film,
the drying means takes a floating carrier manner in which the
film 1s carried without contact with a roll. A process
comprising coating an adhesive on both sides of a base film
simultaneously or sequentially and then drying it 1is
favorable for productivity and workability, but requires a
floating carrier. A close examination of wvarious factors
including initial drying temperature, wind direction, etc.,
must be made in order to define an optimal drying process.
Removal of the solvent of the adhesive varnish from the

coated film requires gradual drying at 50-250 °C over 3-20

min. Rapid heating is highly apt to cause the generation of

10



not limted to, a conma type, a reverse type, and a die type, with
preference for a die type coater in an aspect of preventing the occurrence
of external inpurities and bubbles. As a drying nmeans for drying the
pol yi m de varnish after coating the adhesive varnish onto one side or both
sides of the base film there is used a roll carrier in which aroll is
moved with the coated filmloaded. In the case of coating tHeOB@o8s ve
varni sh onto both sides of the base film the drying neans takes a
floating carrier manner in which the filmis carried without contact with
aroll. A process conprising coating an adhesive on both sides of a base
film sinultaneously or sequentially and then drying it is favorable for

product iViciol e@nd MvaHeakidrdhvdhuta yea@yi nessua tihlgoatn R feastiives. upoel ose
exam nation of various factors including initial drying tenperature, w nd
directi @onddng. , tomistadoe firadesi nrot dehutso pledr necdnabplinel of yithg
process. Renoval of the solvent of the adhesive varnish fromthe coated
filmregemesongugtoal rhoKasgsatoBRIEH.C ollkys3- 20 Afder Repi 8CHBafing is
hi ghl y-apt to cause the generation of 10 4 OC T 2006 bubbles in the
adhesi véaedjés, et thinsg i Af adtdtliSfes GRS d0M% nGSTBSFREH S r dfes and

thus pooy feol gl Ity ahsLheasSeTLeadus! QosRapha0ER 2R hnedorThlY 11
solvent of the adhesive coated on the base film is removed.
| A preferable thickness of the adhesive layer formed on
each side of the base film falls within the range of 5-50 pm.
If the adhesive layer is less than 5 um in thickness, leads

may show low adhesion strength upon bonding to the lead

frames.

In another aspect, the present invention pertains to a
lead frame to which the composite film is attached.

The composite film of the present invention is punched
out and attached to a lead frame. The lead frame may have
any structure. In a typical structure, a lead frame has a
composite film attached to a predetermined portion thereof,
with inner and outer leéd portions being connected to a
semiconductor «chip and connected to external «circuits,
respectively.. A lead frame with composite film attached may
be obtained by punching the composite film onto a lead frame
body. Excellent reliability' is found in semiconductor
packages produced by taking advantage of the lead frames with

composite film of the present invention attached.

11



coating | ayer free of bubbles, the drying tenperature is preferably
increased as slowly as possible until 90 % of the solvent of the adhesive
coated on the base filmis renoved. A preferable thickness of the adhesive
| ayer formed on each side of the base filmfalls within the range of 5-50
m |If the adhesive layer is less than 5 min thickness, |eads may show
I'ow adhesi on strength upon bonding to the lead frames. In another aspect,
the present invention pertains to a |ead frame to which t hi Q:%T’rﬁ&ﬂﬁlte film
is attached. The conposite filmof the present invention is punched out
and attached to a lead frane. The |lead frame may have any structure. In a
typi cal structure, a lead frame has a conposite filmattached to a

pr edet er m nedopeiftficett ivheryedbnd whieh danpersiard fduertd eathoftdngsrs bei ng
connected to a sem conductor chip and connected to external circuits,
respectioel gxampleadtie aremmpshteofpbsi t& Pilkaedt Paehed nead berasist ai ned by
punching the conposite filmonto a |ead frame body. Excellent reliability
i s fourtPdh sé‘f*nt orﬂﬂfct 8fihePparR adeéy SEr obiRieEP b?hteak}t?ﬂgd advaRtage™t the

| ead frane osite filmof the presen nventlon att ache 11 -
O CT 2008c ﬁ‘l%\g ef?‘é%tl éllﬁsbowr{ﬂl%% a](:,%rrpc?glltmu1@|uFh it &IPSR OF r S i

predetermined portions of the lead frame body at a pressure
of 0.1 to 10 MPa for 0.1 to 5 seconds. The forms of the
punched-out composite film strips vary with the forms of
chips, the locations of chips on lead frames or the designs
of lead frames. At the time of punching, the lead frame body
is generally heated to 200 to 500 °C.

It was experimentally found that when being punched out,
the composite film satisfying the formulas 1 and 2 did not
generate burrs and flashes which would, if formed around the
punched strips, adhere to bonding areas of lead frames to
interfere with wire bonding.

Having generally described this invention, a further
understanding can be obtained by reference to certain
specific examples which are provided herein for purposes of
illustration only and are not intended to be limiting unless
otherwise specified.

To measure physical properties of composite films in
the following examples and comparative examples, JIS K 7121
was adopted for glass transition temperature, ASTM D 882 for
elastic modulus at 25 °C, and a 180 °C peeling experiment for

interfacial adhesion strength (measured temperature: 25 °C,

12



for exanpl e, the.conposite filmis placed over a lead frane body, with one
adhesi ve layer facing the lead franme, and punched into strips which are
continuously pressed against predeterni ned portions of the |ead frame body
at a pressure of 0.1 to 10 MPa for 0.1 to 5 seconds. The fornms of the

"~ punched-out conposite filmstrips vary wwth the forns of chips, the
|'ocations of chips on | ead frames or the designs of |ead frgqgg.lﬁ t he
time of punching, the lead frane body is generally heated t 08 500 C
It was experinentally found that when being punched out, the conposite
filmsatisfying the fornmulas 1 and 2 did not generate burrs and fl ashes
whi ch wopd&h ddeddraedmamauwnd the punched strips, adhere to bonding areas
of lead frames to interfere with wire bondi ng. Having generally descri bed
this invention, a further wunderstanding can be obtained by reference to
certain speC|f|c exanpl es which are prOV|ded herein for purposes of
illustration only and are not int éX@¥§€olbe Iinmiting unless otherw se
speci fied. To neasure physical properties of conposite filns in the
foll owi ng exanpl es and conparative exanples JIS K 7121 was adopted for

glass transitign tenmpera Teaggle ?gg f éaStégcﬁDdQLH% air 25, C and

a 180 C peellng experlne I'nter aC|a eS|on stren (neasured
tenperatbgf§lﬁ¥he film 0.75 pm thick, hav1ng a glass transition

temperature of 300 °C or higher, a coefficient of thermal
expansion of 12 ppm/°C, and an edge tearing strength of 77
kgf/20 mm, was coated with a polyimide adhesive (weight
average molecular weight 50.000, Mw/Mn=2.1) having a glass
transition temperature of 205 °C, at a thickness of 15.0 pm,'

and dried, to produce a composite film 105 pum thick in total,

which was measured to have an elastic modulus ratio of 0.80
compared to the base film and an interfacial adhesion
strength of 620 gf£/10 mm. The composite film was placed over
a nickel alloy 42 lead frame heated to 380 °C, and was then
punched with the aid of a puncher to give strips which were
then continuously pressed against the lead frame for 0.6 sec
at a pressure of 10 MPa, to produce a lead frame with a
composite film attached. Neither burrs nor flashes were
generated at the edges of the punched composite film, as

observed under a microscope.

COMPARATIVE EXAMPLE 1

13



12 - 4 OCT 2008 -peel speed 50 nmmmin). EXAVPLE 1 After being treated with
pl asma, each side of a polyimde filmO.75 mthick, having a gl ass
transition tenperature of 300 C or higher, a coefficient of thernal
expansion of 12 ppmi C, and an edge tearing strength of 77 kgf/20 nmm was
coated with a polyimde adhesive (weight average nol ecul ar wei ght 50. 000,
Mv Mh=2.1) having a glass transition tenperature of 205 C, =ak 0&Tt D& kness
of 15.0 m and dried, to produce a conposite film 105 mthick in total,
whi ch was nmeasured to have an elastic nodulus ratio of 0.80 conpared to
the base filmand an interfacial adhesion strength of 620 gf/10 mm The
conposite filmwas placed over a nickel alloy 42 |lead frane heated to 380

C, and was than cpgached with the Frdwekea puneher shaedingirsld igzs mhich
were then continuously pressed against the lead frame for 0.6 sec at a
pressur e fmpi® MPa, with pehduaedafieadibnankani th polydovipesifianf id 1m5
attached. Neither burrs nor flashes were generated at the edges of the
punched onpasik e Hating as gbdser veansidiern at enpyscoe . o CAAIFARATIOE
EXAMPLE 1 13 '

higher, a coefficient of thermal expansion of 12 ppm/°C, and

an edge tearing strength of 77 kgf/20 mm, was not treated
with plasma. The composite film was measured to have an
elastic modulus ratio of 0.8 compared to the base film, and
an interfacial adhesion strength of 420 gf/10 mm. Also, the
composite film was attached to a lead frame as in Example 1.
Burrs and flashes were observed by microscopic examination of

the edges of the punched composite film.

EXAMPLE 2

Immediately after a polyimide film 50 pm thick, having
a glass transition temperature of 300 °C or higher, a
coefficient of thermal expansion of 12 ppm/°C and an edge
tearing strength of 44 kgf/20 mm was subjected to corona
treatment, a polyimide adhesive (weight average molecular
weight 50,000, Mw/Mn=2.1) having a glass transition
temperature of 157 °C was coated to a thickness of 15.0 um on
each side of the polyimide film, and dried to produce a
composite film 80 um thick_in.total, which was measured to
have an elastic modulus ratio of 0.75 compared to the base

film and an interfacial adhesion strength of 535 gf/10 mm.

14



- 4 OCT 2006 A.composite filmwas produced in the same manner as in
Exanple 1, with the nodification that a polyimde filmO0.75 pmthick,
having a glass transition tenperature of 300 C or higher, a coefficient of
t hermal expansion of 12 ppm C, and an edge tearing strength of 77 kgf/20
mm was not treated w th plasma. The conposite filmwas meas ¢r &6l 2¥bhave
an elastic nodulus ratio of 0.8 conpared to the base film and an
interfaci al adhesion strength of 420 gf/10 nm Al so, the conposite film
was attathedceprasiead fildneas PhaERanpvéri.2 Biugksl apdlphasiieslord e
observed_by m croscopi c exani nation of the edges of the punched conposite

film EXBMIME BeRtRfbdiatefy dit ednd Wt yiRS UL IEhib v iR tHiekeiha®ing a
glass tr i L t IS - . hi : efficient of thernal
expansi o%nlg‘fﬂikg%op%p@ela\ﬁ%t%tﬁrlgdsgzh%lce(ﬁa_(ra{eﬁ% g?%énﬁ?ﬁtgguﬂasﬁﬁfyﬁﬁssﬁ# was

subj ect egys ohSOr ORA 18583k PBAE, r8rPOL Y Hede ;adhesiMa MRl WY Ayaipge

nol ecul ar wei ght 50, 000, MdM Mh=2.1) having a glass transition tenperature
of 157 Geapreeatced &0 lbeddi ckames witH5a0 ponedsiEacHTiSindeaof athed. '
polyimde film and dried to produce a conposite film80 pmthick. in

total, wWhéthhewmsbomeasurred t blabhee arrel asvured medulurs radges ofof0. Tive

conpared to the base filmand an interfacial adhesion strength of 535
gf/ 10 mmpPunched composite film, as observed under a microscope.

COMPARATIVE EXAMPLE 2

On each side of a polyimide film 50 pum thick having a
glass transition temperature of 300 °C or higher, a

coefficient of thermal expansion of 12 ppm/°C and an edge

tearing strength of 47 kgf/20 mm, a polyimide adhesive
(weight. average molecular weight 50,000, Mw/Mn=2.1) with a
glass transition temperature of 205 °C was coated to a
thickness of 15.0 pum, and dried to produce a composite film

80 wm thick in total, which was measured to have an elastic

modulus ratio of 0.77 compared to the base film and an
interfacial adhesion strength of 450 gf/10 mm. The composite
film was placed over a nickel alloy 42 lead frame heated to
380 °C, and was then punched with the aid of a puncher to
give strips which were then continuously pressed against the
lead frame for 0.6 sec at a pressure of 10 MPa, to produce a

lead frame with a composite film attached. Burrs and flashes

15



14 - 4 O CT 2006. The conposite filmwas placed over a nickel alloy 42 |ead
frame heated to 380 C, and was then punched with the aid of a puncher to
gi ve strips which were then continuously pressed against the |ead frane
for 0.6 sec at a pressure of 10 MPa, to produce a lead frane with a
conposite filmattached. Neither burrs.nor flashes were found at the edges
of the punched conposite film as observed under a nicroscopgnd$qm&$RATIVE
EXAMPLE 2 On each side of a polyimde film50 mthick having a gl ass
transition tenperature of 300 C or higher, a coefficient of thernma
expansion of 12 ppnmi C and an edge tearing strength of 47 kgf/20 mm a
pol yi m de adhesive (weight. average nol ecul ar wei ght 50,000, Mw~ Mh=2.1)
with a \@ssréimnshti amet esmppsat ure tole 20 b abscemsdetcd 0 falmf hisekness of
15.0 pin, and dried to produce a conposite film 80 mthick in total, which
was neasipsedvied laderan shiasvscopemndul us ratio of 0.77 conpared to the base
filmand an interfacial adhesion strength of 450 gf/10 nm The conposite
filmwas placed over a nickel alloy 42 |ead frame heated to 380 C, and was
t hen punched with the aid of a punche % give strips which were then
continuously pressed agai nst the “FeYHL¥rdne for 0.6 sec at a pressure of
10 MPa, to produce a

On each side of a polyimide film 50 pm thick having a
glass transition temperature of 300 °C or higher, a
coefficient of thermal expansion of 10 ppm/°C and an edge
tearing strength of 40 kgf/20 mm, a polyimide adhesive
(weight average molecular weight 35,000, Mw/Mn=2.1) with a
glass transition temperature of 155 °C was coated to a
thickness of 25.0 pum, and dried to produce a composite film
100 um thick in total, which was measured to have an elastic
modulus ratio of 0.57 compared to the base film and an
interfacial adhesion strength of 610 gf/10 mm. The composite
film was placed over a nickel alloy 42 lead frame heated to
320 °C, and was then punched with the aid of a puncher to
give strips which were then continuously pressed against the
lead frame for 0.6 sec at a pressure of 10 MPa, to produce a
lead frame with a composite film attached. Neither burrs nor
flashes were found at the edges of the punched composite film,

as observed under a microscope.

COMPARATIVE EXAMPLE 3

16



lead frame wth a conposite filmattached. Burrs and flashes 15 - 4 0 C T
2006 were found at the edges of the punched conposite film as observed
under a mcroscope. EXAMPLE 3 On each side of a polyinmde film50 mthick
having a glass transition tenperature of 300 C or higher, a coefficient

of thermal expansion of 10 ppmi C and an edge tearing strength of 40 kgf/20
mm a polyi m de adhesive (weight average nol ecul ar wei ght 35,4000T 2006

Mv Mh=2.1) with a glass transition tenperature of 155 C was coated to a

t hi ckness of 25.0 pm and dried to produce a conposite film 100 mthick in-
total, which was neasured to have an elastic nodulus ratio of 0.57

conpared to the base filmand an interfacial adhesion strength of 610

gf /10 nm ThepgorResi 18 gef IdiMaaso P} aeesk OFeIm asti Ghekhakbkovaddnhead frame
heated to 320 C, and was then punched with the aid of a puncher 'to give

strips whiachk wermaridian ceontiampeusitner essed agai n&t tbe headekrame for 0.6
sec at a pressure of 10 MPa, to produce a lead frame with a conposite film
at t achedoeMdiichentbwrf sthermal| asipasswene douhtl atrnt/i€ edgesaof adwe punched

conposite fil as observed under i croscope. COVPARATI VE EXAMPLE 3
P tearingl strength of 55 ké%/?o mm, pa polyigyge adhesive

(weight average molecular weight 35,000, Mw/Mn=2.1) with a
glass transition temperature of 155 °C was coated to a
thickness of 25.0 um, and dried to produce a composite film
100 pm thick in total, which was measured to have an elastic
modulus ratio of 0.45 compared to the base film and an
interfacial adhesion strength of 650 gf/10 mm. The composite
film was placed over a nickel alloy 42 lead frame heated to
400 °C, and was then punched with the aid of a puncher to
give strips which were then continuously pressed against the
lead frame for 0.6 sec at a pressure of 10 MPa, to produce a
lead frame with a composite film attached. A microscopic
examination showed that burrs and flashes were not generated

at the edges of the punched composite film.

COMPARATIVE EXAMPLE 4

On each side of a polyimide film 50 um thick having a
glass transition temperature of 300 °C or higher, a

coefficient of thermal expansion of 10 ppm/°C and an edge
tearing strength of 40 kgf/20 mm, a polyimide adhesive

(weight average molecular weight 50,000, Mw/Mn=2.1) with a

17



16 - 4 OCT 2006 .On each side of a polyim m i i
4 ( ) yimde film50 mthick h
transition tenperature of 300 C or higher, a coefficient of tﬁ\élr R?gal a glass
exlpa_ns! on of 10 ppm C and an edge tearing strength of 55 kgf/20 mm a
pol yi m de adhesive (weight average nol ecul ar wei ght 35,000, Mwv M=2.1)
with a glass transition tenperature of 155 C was coated to a j Eess of
4 4c3, 2

75.0 m and dried to produce a conposite film 100 pmthick T whi ch

was nmeasured to have an elastic nodulus ratio of 0.45
: _ : ( ) conpared to th
filmand an interfacial adhesion strength of 650 gf/10 mr*:\p The corrpogi t)gse

filmwas_placed over .a nickel al 42 te r t
then pudtded vi i $He A d%sppgrﬁtﬁ%ﬁero% 081%95{ vgﬁgtﬁﬁsﬁa}%ﬁ \lltgreec}':1 hgzd e

cont i nuousl ressed i - :
£ sed,agai nst the dead ftanprédicd. § sempatia
10 MpPa, bc%’?g%l%ce a lea fraarre Wi tlh a conposi tce film agt aéhigl.fei@ure of

M cr oscQRhC mEXRNERAL hORoShOVWednt Bat whur msaanded| ashbsvaere RES '
at the egge of jthe. punched conposite film COVPARATI VE MPLE gézﬁrgggﬂ
si de of madpolyi niateid i o 50. 57 t FPAFAA nECa tRf adS5Er ahsiTi o1 effPer at ur e

f i . .

e Gaeape e bnathe S e 5 AP P sifoearte and an
film was placed over a nickel alloy 42 lead frame heated to
320 °C, and was then punched with the aid of a puncher to
give strips which were then continuously pressed against the
lead frame for 0.6 sec at a pressure of 10 MPa, to produce a
lead frame with a composite film attached. A microscopic
examination showed that burrs and flashes were generated at:

the edges of the punched composite film.

EXAMPLE 4

On each side of a polyimide film 25 um thick having a
glass transition temperature of 300 °C or higher, a
coefficient of thermal expansion of 10 ppm/°C or less and an
edge tearing strength of 15 kgf/20 mm, a polyimide adhesive
(weight average molecular weight 35,000, Mw/Mn=2.5) with a
glass transition temperature of 155 °C was coated to a
thickness of 15.0 pm, and dried to produce a composite film

55 pum thick in total, which was measured to have an elastic

modulus ratio of 0.55 compared to the base film and an

interfacial adhesion strength of 625 gf/10 mm. The composite

18



(wei ght average nol ecul ar wei ght 50,000, MM Mh=2.1) with a 17 - 4 0 CT

- 2006 glass transition tenperature of 155 C was coated to a thickness of
25.0 m and dried to produce a conposite film 100 pmthick in total, which
was neasured to have an elastic nodulus ratio of 0.57 conpared to the base
filmand an interfacial adhesion strength of 510 gf/10 mm The conposite
fil mwas placed over a nickel alloy 42 |lead frane heated to_ gw,and was
t hen punched with the aid of a puncher to give strips mhlch wer e R
continuously pressed against the |ead frame for 0.6 sec at a pressure of
10 MPa, to produce a lead frame with a conposite filmattached. A

m croscopi ¢ exam nation showed that burrs and fl ashes were generated at

t he edgesibh whe plachadocempasirtiekell mllEYAMPLE ¢bdnf wach seaecdfta
polyimde film25 mthick having a glass transition tenperature of 300 C
or higheBOOaPCcoehﬁiMaantménthenﬂhédewpahﬂum$cﬁiQOOﬁmﬂ(PwnCHqgst@nd an
edge tearing strength of 15 kgf/20 nmm a pol yi m de adhesive .

aver age ﬁbY%cﬁFé%P%ethFhSBeBGOthRﬁ/ﬁﬁnﬁlgyoﬁf%% Breﬁ?%gsa??h §?t€%%

t enper at ur 155 oated_to_a__thicknes an dto
pr oduce %%n%ﬁ%T?eg%fI§1g %e%n$%h|cﬁress?o?a?§ gﬁ E 5%%?ed o have
an elaStigad frame with a composite film attached. Neither burrs nor

flashes were found at the edges of the punched composite film,

as observed under a microscope.

COMPARATIVE EXAMPLE 5

Each side of a polyimide film 50 pm thick, having a
glass transition temperature of 300 °C or higher, a

coefficient of thermal expansion of 10 ppm/°C or less and an

edge tearing strength of 47 kgf/20 mm, was coated with a
polyimide adhesive (weight average molecular weight 50,000,
Mw/Mn=2.1), having a glass transition temperature of 205 °C,
at a thickness of 15.0 um, and dried to produce a compoéite
film 55 um thick in total, which was measured to have an
elastic modulus ratio of 0.52 compared to the base film and
an interfacial adhesion strength of 500 gf/10 mm. ‘The
composite film_was placed over a nickel alloy 42 lead frame
heated to 380 °C, and was then punched with the aid of a
puncher to give strips which were then continuously pressed
against the lead frame for 0.6 sec at a pressure of 10 MPa,

to produce a lead frame with a composite film attached.
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modul us ratio of .0.55 conpared to the base filmand an interfacial
adhesi on strength of 625 gf/10 mm The conposite 18 - b O CT 2006 film
was placed over a nickel alloy 42 lead frane heated to 300 C, and was then
punched with the aid of a puncher to give strips which were then
continuously pressed against the |ead frame for 0.6 sec at a pressure of
0 MPa, to produce a lead frame with a conposite film attachedcTNagg her
burrs nor flashes were found at the edges of the punched conposite film
as observed under a m croscope. COVPARATI VE EXAMPLE 5 ‘Each side of a
polyimde film50 pmthick, having a glass transition tenperature of 300 C
or higher, a coefficient of thermal expansion of 10 ppnmiC or |ess and an
edge t eaBungs sendngt ledfesA7wkge/ Z0umty avas theatethes t hfa theol pundided
adhesi ve (wei ght average nol ecul ar wei ght 50,000, Mwv M1=2.1), having a

gl ass t r &PRPeS Oe tiner @tsurcdservegsugderap BIEHPRKIRSSs of 15.0 m and dri ed
to produce a conposite film55 gmthick in total, which was neasured to
have an elastic nodulus ratio of 0.52 conpared to the base filmand an
interfacial adhesion strength of E@l mm The conposite fil mwas

pl aced over a nickel alloy 42 |ea rame "heated to. 380 C, and was then
punched with the aid of a

Each side of a polyimide film 25 upum thick, haviné a
glass transition temperature of 300 °C or higher, a
coefficient of thermal expansion of 10 ppm/°C or less and an
edge tearing strength of 27 kgf/20 hm, was coated with a
polyimide adhesive (weight average molecular weight 35,000,
Mw/Mn=2.5) having a glass transition temperature of 125 °C at
a thickness. of 0.1 pm, then with a polyimide adhesive (weight
average molecular weight 35,000, Mw/Mn=2.5) at a thickness of
15 pm, and then dried to produce a composite film 55.2 um
thick in total, which was measured to have an elastic modulus
ratio of 0.52 compared to the base film and an interfacial
adhesion strength of 700 gf/10 mm. The composite film was
placed over a nickel alloy 42 lead frame heated to 300 °C,
and was then punched with the aid of a puncher to give strips
which were then continuously pressed against the lead frame
for 0.6 sec at a pressure of 10 MPa, to produce a lead frame
with a composite film attached. Neither burrs nor flashes
were observed by microscopic examination of the edges of the
punched composite film.

The physical properties of composite films prepared in
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puncher to give’'strips.which were then continuously pressed against the
| ead frame for 0.6 sec at a pressure of 10 MPa, to produce a |ead franme
with a conposite filmattached. 19 4 OCT 2006 Burrs and flashes were
found at the edges of the punched conposite film as observed;y@@qrmﬁh
m croscope. EXAMPLE 5 Each side of a polyimde film25 mthick, having a
dlass transition tenperature of 300 C or higher, a coefficient of thernmal
expansi of r..l 2dge aring strength of 27 kgf/20
m masqg%%uﬂggﬁéﬁggéﬁﬁﬁﬁgl%ﬁ?i%%%ggﬁggﬁgg &g?%%?ga%ﬁ?a%e W%%ﬁfé?gmeight
35, 000, TdMWM=21)1having a glass transition tenperature of 125 C at a
thickness of 0.1 m then wth a polyimde adhesive (weight average
nol ecul ar wei ght 35,000, MM Mhn=2.5) at a thickness of 15 m and then dried
to produce a conposite film55.2 pm thick in total, which was neasured to
have an elastic nodulus ratio of 8RB>Ecénpared to the base filmand an
interfacial adhesion strength of 700 gf/10 mm The conposite fil mwas

| aced over_a micke 1 A2 tead frane heated tq 306 C-—and—was—t hen
bunched wEFTET RIS Al LA RlinErer e 1108 SIS0 T P e
continuously Jressed &ga&ionst the I&xd frane fBond.6 sec atNomepressure of

10 MPa, to gfppuce a kﬁ%% frame 420 Generated Generated
2 0.75 535 None None
C.2 0.70 450 Generated None
3 0.57 610 None None
C.3 0.45 650 Generated None
4 0.57 510 Generated None
4 0.55 625 None None
C.5 0.52 500 - Generated Generated
5 0.52 700 None None

As apparent from the data of Table 1, the composite
film of the present invention 1is excellent in terms of
punching capability such that not only are no burrs and
flashes formed at the punched edges, but also delamination
does not occur. Therefore, by using lead frames with the
composite film attached, there can be produced semiconductor
packages of high reliability.

The present invention has. been described in an
illustrative manner, and it is to be understood that the
terminology used 1is intended to be in the nature of

description rather than of limitation. Many modifications
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W th a conpositeé .filmattached. Neither burrs nor flashes were observed by
m croscopi ¢ exam nation of the edges of the punched conposite film The
physi cal properties of conposite filns prepared in 20 - 4 OCT 2006 the
above exanpl es and conparative exanples are sumarized in Table 1, bel ow
TABLE 1 Exnp. No. R (Ec/Eb) FAD (gf/| Om) Burr/Splash Delam nation 1 0.80
620 None None C.1 0.80 420 Cenerated Generated 2 0.75 535 %gﬁgpNgﬁg c.2
0.70 450 Generated None 3 0.57 610 None None C 3 0.45 650 a None
C. 4 0.57 510 Cenerated None 4 0.55 625 None None c.5 0.52 500 Generated
Generated 5 0.52 700 None None As apparent fromthe data of Table 1, the
conposite filmof the present invention is excellent in terns of punching
capabi | idnd swchi dthansnotf ahley paresent bovestand aféasbesilbbs nied latgtthe

punched edges, but al so del am nation o
of the above teachings. Therefore, it 1is to be understood

that within the scope of the appended claims, the invention

may be practiced otherwise than as specifically described.
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does not occur. “Therefore, by using lead franes with the conposite film
attached, there can be produced seni conductor packages of high
reliability. The present invention has been described in an illustrative
manner, and it is to be understood that the term nology used is intended
to be in the nature of description rather than of linitation. Many

nodi fications 21 - 4 OCT 2006 and variations of the present i nvention are
possible in light of the above teachings. Therefore, is tgdﬁ}
understood that within the scope of the appended clalns t he*iveff on
may be practiced otherw se than as specifically descrlbed 22 4 OCT 2008
CLAIMS 1. A conposite film conprising a base filmcoated with an
adhesive, in which the elastic nudaks of the conposite filmand the base
filmand the interfacial adhesion strength between the base film and the
adhesive satisfy the followng formulas 1 and 22 R= E EB 0.5 < R<_1.0 [1]

FAD > 150/ R + 300 EZL wherein E and EB, expressed by the unit GPa (109N
/ MR) 1. A c osite film, comprlslng a base film coated with

an adhesive, in which the elastic moduli of the composite
film and the base film and the interfacial adhesion strength
between the base film and the adhesive satisfy the following

formulas 1 and 2:

R = E/Ep 0.5 <R<1.0 [1]

Fap =2 150/R + 300 [2]

wherein E and Ez, expressed by the unit GPa (10°N/m?),
are elastic moduli of the composite film and the base film,
respectively, and Fnp, expressed by the unit gf/10 mm, is an
interfacial adhesion strength between the base film and the

adhesive.

2. The composite film as set forth in claim 1, wherein
the base film has a glass transition temperature of 250 °C or

higher and a coefficient of thermal expansion of 30 ppm/°C or

less.

3. The composite film as set forth in claim 1, wherein

the adhesive ranges from 135 to 250 °C in glass transition

temperature and from 15,000 to 100,000 in weight average
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, are elastic foduli of the conposite filmand the base film

respectively, and FAD, expressed by the unit gf/10 mm is an interfacial
adhesi on strength between the base filmand the adhesive. 2. The conposite
filmas set forth in claiml1, wherein the base filmhas a glass transition
tenperature of 250 C or higher and a coefficient of thermal expansion of
30 ppm C or less. 3. The conposite filmas set forth in clai é wherein

t he adhesive ranges from 135 to 250 Cin glass transition tegb Tafllf e and
from 15,000 to 100,000 in weight average 23 -4 OCT 2006 nol ecul ar wei ght.
4. The conposite filmas set forth in claim1, wherein the adhesive is
coated to a thickness of 5-50 mon one side or both sides of the base
film 5. mIkeceonposightf.ilmas set forth in claimi1, wherein the base film
is made of a polyner selected fromthe group consisting of polyimde,

pol yam de, pol ysul fone, pol yphenyul ene sulfide, polyetheretherketone,

pol yaryl ate, and,conbi nati.ogns thereof. 6. The conposite fjlmas set forth
inclaim i, Wﬁér$q$ composite gﬁlm as set ggrth {H)cialm i, wherein

the adhesive is coated to a thickness of 5-50 um on one side

or both sides of the base film.

5. The composite film as set forth in claim 1, wherein
the base film is made of a polymer selected from the group
consisting of polyimide, polyamide, polysulfone,
polyphenyulene sulfide, polyetheretherketone, polyaryiate,

and combinations thereof.

6. The composite film as set forth in claim 1, wherein

the base film is made of polyimide or polyamide.

7. A lead frame with a composite film attached, said
composite film comprising a base film coated with an adhesive,
in which the elastic moduli of the composite film and the
base film and the interfacial adhesion strength between the
base film and the adhesive satisfy.the following formulas 1

and 2:

R = E/Ep 0.5 <R<1.0 {1]

Fap =2 150/R + 300 [2]
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the base filmi$.nmade of polyimde or polyanmide. 7. Alead frame with a
conposite fifmattached, said conposite filmconprising a base film coated
wi th an adhesive, in which the elastic nmoduli of the conposite film and
the base filmand the interfacial adhesion strength between the base film
and the adhesive satisfy the following fornulas 1 and 22 R= E/EB 0.5

*l R<I. OI1lIl FAD 150/R + 300 [2] 24 - 4 OCT 2006 wherein E and EB
expressed by the unit GPa (109N nR), are elastic noduli of-the0COressite
filmand the base film respectively, and FAD, expressed by the unit gf/10
mm is an interfacial adhesion strength between the base filmand the
adhesi ve. 25

wherein E and Eg, expressed by the unit GPa (10°N/m?),
are elastic moduli of -the composite film and the base film,
respectively, and Fap, expressed by the unit gf/10 mm, is an
interfacial adhesion strength between the base film and the

adhesive.
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