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BACKGROUND OF THE I NVENTION 1. Field of the invention The present invention
relates to a conposite filmfor use in sem conductor packagi ng of LOC (Lead
on Chip), COL (Chip on Lead), and conposite |lead frames with heat sinks

attached, and a lead franme to which the conposite filmis atta
Description of the Prior Art For bonding chips to | ead franes ﬂ lmmm ,mlm”m
LOC or COL structures or for bonding inner |eads to heat dissipato

formconposite |lead frames with heat sinks attached, a conposite f|
which a base filmis coated with an adhesive is used. On the whol e, fox
appl i cati onCOYPASFERIEFiMAND LEARFEAMEe WLTHNCPYPOSHER Bl 0l tATHRC HER:
bondi ng el enents thus obtai ned are pressed agai nst required parts of the
| ead frames. Upon punching high normal stress and shear stress appear in

forms of elongation and copRr&88HEANO cqufﬂ fiofy film so that burrs or
fl ashes are generated as pomgers ang ?Ereads at the edge of the conposite
fil mpunched. These burrs or flashes cause a decrease in the ylelﬂmﬂmm“lmlmwmm
1. Field of the invention “GO0002*
The present invention relates to a composite film for
use 1in 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 application 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



productivity of the lead frames 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 i nprovenents in
whi ch the conposite filnms enploy a base film having such an edge tearing
resi stance defined within a certain range as to suppress the occurrence of
burrs and flashes at the edge of the conposite filnms upon punchi ng.
Actual | y, when punching conposite filns over |lead franmes, burrs and fl ashes
are generated in significant quantities on the adhesives as well as the
base filnms. Therefore, as suggested in the prior art, nere limtation of
the edge tearing resistance of the base filmis not of practical use.
SUWARY OFpiddEidtiNWENH O Itdéadilegdt drahespwaskntconpesiite ofi lnshetitaadesi,ve
and thorough research into the occurrence of burrs and fl ashes upon
punchi ng cahpeselleasi hagingofdtat ednbyueheepPBséhe LR dAPartdtyr &Lulted in
the findin concentrateﬁastress (nodul us of elasticity x nodul us

t hat the
of strain)g%ﬁﬁﬁﬁ%éﬁﬁ?pr@ﬁcﬁﬁﬁghF PPs exerted onto the interface between
the base Tilm apd adhesig |ayst.of sa568Mpo8! Lnd! | 506l st W JrRY

strains to the conporients o6f the conposife film respectively, 2 and a
nodi fi cati gy Qfvdaihtdl ast ivhimiwre orldts i@@MEASIHse drigidyand e Fase film
in conjunction wth the interfacial adhesion strength between the base film
and the adhgsinvg, seh ehhecédyel teauppgesses het aromur defideedl bithisn ard

spl ashes at the edge of the conposite filns upon punching. Therefore, it is
an obj ect ofértdim presget dsivent isuppress ovhee cxcoomposet eoff | bparfsr and

sem conduct or packagi ng, which has such an excellent punchin%lcapability
that no buflasgh¢asHeshwr edoer pédthe cpmPPBhEd el lstyawon Punsehangt her obj ect
of the present invention to provide a lead frame with_conposite film

attached to reqdiste@lgdrti WR&Nof PHAENIRE] FPERRSILE t KEIHiITh AWSghl v+&38 i abl e
sem conductor packages can b oduced at high vield,and productivity. In
one aspect bt ™¢Hre gﬂﬁgﬁﬁté?ﬁge P55t neF& igeﬁ¥53 d b?goﬁﬁﬁﬂﬁ¢%§%ﬁﬁ.n

L i d wi q : ) ) ' | asti dul |
o The coraSerfEeiqe B BhRc b AR AT HELL | ALRR, | BESE St Ul

strength bgfypep,tde Q@S%%éﬁél{‘diﬁ henhadhesdw e sat idpe thanfroldioM re
formulas 17and 20 R = E/EH 0.5 < R<_1.0 [1] FAO > 150/R + 300 [2] 3
the edge tearing resistance of the base film 1is 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,



is low, higher simlarity in elastic nodul us between the base filmand the
. conposite filmcauses the occurrence of burrs and splashes to a | esser
extent. This is because there is generated a |larger difference in strain
nmodul us between the base filmand the conposite fil mupon punching as the
gap between their elastic noduli is greater. In other words, the larger the
difference in elastic nodul us between the base filmand the conposite film
is, the larger the difference between the strains exerted on the filns is
and the higher the frequency of the interfacial delamnation is. In order
to reduce the concentrated stress upon punching, there have been nade
various instrunental adjustnents including the adjustnent of a clearance of
a punchi ngndooé . macidiertithe qfr esleat eilagehci dedud ibasfedtha tdemplisadieng
that the occurrence of the burrs and splashes is closely related tqQ the

i nt erfaci d1&mnd ohhet Peagt AL1bBt wdBn ORI UBSE&OR| WitAndhend ddrdsicdél and

to th I i c.moduli_of th fld dt ite film, A it

{11 m Tor QR R EoRALE: BP BAERabM R AL of BYhg Lb ifc FPECHAE | ROBNt i on

has a S”L!ecﬁf‘a‘afceti'v%l 's g%s@d%%' oo xleﬁgle”%tfe%u‘.%?sa_a%s%Pfl'a'smea at
e nodulir o

characteriz In that t elastic t he conposite I'mand the base
filmand tdhe iddRy iAciak adRgskohe SHBROtUbAEPRRAINHGe base film and the
adhesive satisfy the following fornulas 1 and 2: 5 R=FEEBO5<R_1.0

[1] FAO >_ 250/ RherdB0rel] ivheseian bbjedtEBL axpr ggeednlhy inkenttibh &Ba (
| @®N n2) , are elastic noduli of the conposite filmand the base film
respect i vatsoviaded #Apempepiessédlby folre samitcogiit@onmmpaickagnnignt enbfizdi al
adhesi on strength between the base filmand the adhesive. The conposite
filmof tH®Sresesh | nmdent iWireHdENE baBen¢hing wi cRPaR1ddREsi vid1ain béeh

si des. Typi call the conposite filmis prepared by coating an adhesive on
both si dePWhF qﬁ%ﬁgeﬁiﬁﬁﬁaﬁﬁrﬁ?Qiﬂb the HﬂﬁgiﬂQefpéésnay be applied to one
side of a base film, dried .and then plied,to the other side af the base.
A ternat vely. & adRestOetRRy IR od onthS: P ER A oy hudon [ B

si mul t ane : i r d.then i ed. ' d ] may be
applied t%éo\{%&é;iédgf%o %;ragl%SgE? |ﬁl %gﬁlgglg%%%: g&%?é%éagh?en@ tt%er}%?él\é%%idl myof

the presenf,iyivgit i @F i $ha Neahdr esiamteant wi®ROi PREER Nh RIIAS) | e 19%BTRI €5 Of
whi ch incl'ude polyimde, polyam de, polysul fone, polyphenyl'ene sulfide, and

pol yaryl at$smipdrridieis ubsOkeged heahhi sk negsdaketiheathase ghi | yiéBd praefer abl y
on the order of 10-150 Nm and nore preferably on the order of 20-100 dun.
Si nce the mopodiite thyi.l mis used in a sem conduct or packagi ng process which
is typically conducted at as high as 6
In one aspect of the present invention, there 1is
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/Eg 0.5 £R<1.0 [1]



or higher than 300 C, the base filmis required to be high in glass
.transition tenperature and have | ow coefficients of thermal expansion.
Preferred is a base filmthat has a glass transition tenperature of 250 C
or higher and a coefficient of thermal expansion of 30 ppmi C or |ess as
measured according to ASTM D-691-91. To achi eve a hi gh adhesion strength
bet ween the base filmand the adhesives, the base filmnmay be subjected to
various surface treatnents, which are exenplified by chem cal treatnent
such as al kali treatnment and silane coupling agent treatnent, and physical
treatment such as sand bl asting, plasma treatnment and corona treatnent.
Al'so, it is possible to use, in conbination, two or nore treatnents which
are the nost low,t dbbbefrosimhéaathesivesl astdi bagelvliusmbesegenOtheabaseas
surface treatnents, plasma treatnment and sand bl asting are the nost

ef fecti ve fidm s Bhet REMPAPEbYefBAD IGRUSEResith QeperipTce Anbt REErs

techni que for increasing the_adhesion strength between the base film and
t he adhesﬁﬂgs%é}Q§hﬁﬁrﬁhi6n}eﬂﬁe5dﬁ§§ﬁ9§'na@@Fle%M??F%P%ﬁaEQeY?ah§ition

t enper at ur f 3Q0 | o] n i e.fi t
t hi ckness g%fn% .aqf?‘g % Afrf:? Iﬁe%n(gfgle&ge%g:re g%?hggli(\édiexg %Pgltlggg bgé{ééqglé? mgh‘%1
Preferabl yaddher glRsantir apel tdQpd8nmRer £ iy eupbn eaehcRinkhe adhesi ygpl ayers
thus forned is at least 30 C |l ower than that of the base™film Moreé

pr ef er abl @dtweant theAer elastEoenbaiusi ofst firkess. Innereasi nerbBe adbesi on
strength between the base filmand the adhesives may resort to the

i nt er cal atliamyeaf ‘heridigferente ngnbe¢heenic hmobdadesf ideowaed ttles abhesi ves.
In this regard, a primer with a glass transition tenperature of 200 C or

| ess is cdatled ard athei dareesige 1fiknm &8, | éde akarguref Bhabldjififerance

thi ckness of 0.2 ~mor less on both sides of the base film in advance of

the appl i QAW oftheheS et vederted grasser fddgst iish nshpbhat highet the

[ [ f bly 50 than that of th il I ddi ti
the dryi ng Yorg6rRELFd 8t EPe( oSt oot (B "PheSBdhEsi ves and/ or ¢ he
sol vent used maypaf {ggl the adhesian Strenoti, SukLapLe | B Lhe pr gagpt

i nvention is an adhésrve, based on a heat-resistan rrmoplrasti cresin,

with a gl gﬁgﬁﬁ%i Ui PR FEMPRLREUT ep0in 13512R0 CvaPL&heT allne rfi€ntal

t her nopl a cresinis a polyinmde or polyamde wth a weight average
ol ecul ar e @tinedit s15i §O0ud gl 08hB0Ghd jiltt it oPolayi Bl dEranse UEd Berein

means not only polyimde, but also any other resin containing imde bonds,
such as pgwmhidel nidsl, . polyester ntde @repehyetinerantiide. i bhsegl aas
transition tenperature of the heatresistant adhesive is |ower than 135 C
i nner | eadshavaii rishi ngo vék td hien pczumireaclordi fgepbossss andn sphesbeheishand,
hi gher than 25Q C of_ the q!ass transition tenperature of the 8

closely related Tto 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:



heat -resistant adhesive requires too high a tenperature for bonding | eads
.or chips and too long a bonding tinme. When a thernoplastic adhesive with a
wei ght average nol ecul ar weight | ess than 15, 000 is enpl oyed, the punch
may be significantly contam nated with the adhesive. On the other hand, a

t her nopl astic adhesive with a wei ght average nol ecul ar wei ght greater than
100, 000 suffers the problem of being too viscous upon coating. To adjust
the elastic nodulus of the adhesive, organic or inorganic particles my 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. Exanples of useful coupling agents

i ncl ude; sil aneRbasBdEagentls 5siB@Kk1la8 vi nylt filjret hoxysil ane,
vinyltriethoxysilane and ynet hacryl oxy-propyl trinethoxysilane; and coupling
agents such as Fit 8ndBP84R &l 8APnum chel at es[@hd zircoal uni nates. An
adhesi ve varnish is prepared by dissolving a thernoplastic resin in an
organi ¢ solvent. Al so, the adhesive varnish may be of a precursor structure
whi ch can veyt into -resihstant a i by by tr ment
after coat@%ﬁ%E orﬁi%gﬁaﬁ%é,qﬁgﬁsgﬁfg a |d9§% gg%@e&ﬁﬁh fﬁ?%ﬁglbblégéide by
a suitabl eeheatid reahaent oA tAB! | campuiitcof raigurdmet @Rt meysde digkpful in
i ncreasi ng the adhesive's coatability, thereby making the 9 surface of

t he coati ngespyct ismet h.andl SQ,, adgpieosedibp e fagiangfray mmkeia an
contribution to the wetting property of the adhesive to the base film

resul ti ng intearfaanarloesdisstionn strergrtine dhedivesir erfgt Hodrst WwEehmt hadadhesi ve
and the base film For use in applying the adhesive varnish to the base
film a codhgsive.used, exanples of which include, but are not limted to,
a comma type, a reverse type, and a die type, with preference for a die
type coater in gﬁea§6@€Pségepﬁé&@n?ﬁnéhﬁh@rﬁééﬂFréﬁ86n5¥°6xhé?nélbase

i iti db | es._ As dr.yi dryi t | yi.m d i sh
after coatTHt HE Htnadl vaBsiiven 8 oBHE SPURthr borfVib ol EHE base
fil th | d a:roll | i i o] I I . i ted
1 m 1 oademior e Shbh of° Bonisd VLB 08 onr R o8, ¥Eriee of
the base fijqas tBe dI yhhge "&8N%H t%@sdéxﬁheatiitng CRAT iRhJBRREmAR WaI Ch

the filmis carried without contact with a“roll. A process conprising
coati ng ana@sihiesi W& ohdalidiesiodes bhsa base, fdriediand taneougpl ied to
sequentially and then drying it is favorable for productivity and
wor kabi | i tyhe botheeqeidesod theathasg.caRliternaficebge eraridhatioa oby
various factors including initial drying tenperature, wind direction, etc.,
nmust be nmdee tertrdiernt botlef Bhdeanopei waisedfyiilng simudsesecoRehpvar dh t he
sol vent of the adhesive varnish fromthe coated filmrequires gradual
drying at exrlens o apdovehen- Hrigdy. RAZSE heBtFHRFEE hRghEy1¥BE (R abiSe t he
generatlcngégligﬁ to both sides of a base film.
Suitable for wuse 1in 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 um and more preferably on the order of 20-100 pum.

Since the composite film is used in a semiconductor

packaging process which is typically conducted at as high as



bubbl es in the adhesive layers, resulting in defectives upon bonding to
.lead frames and thus poor reliability of the sem conductor packages

'obtai ned. Thus, in order to forma coating | ayer free of bubbles, the
drying tenperature is preferably increased as slowy as possible until 90 0
of the solvent of the adhesive coated on the base filmis renoved. A
preferabl e thickness of the adhesive |ayer forned on each side of the base
filmfalls within the range of 5-50 Eun. If the adhesive layer is |less than
5 stn in thickness, |eads may show | ow adhesi on strength upon bonding to
the lead franmes. In another aspect, the present invention pertains to a

| ead frame to which the conposite filmis attached. The conposite film of

t he preserr imigher ovhars PoGiched the laase aftamheéd teqaikeadtbr dgehifme | ead
frame may have any structure. In a typical structure, a lead frame has a
conposi t e ¥1 193t dehP oD PrdthRardthitte @nsoMaven averasstt figientisnedr and

outer | ea orti.ons being conpected to a sem conduct or chi and caonnect ed
to externgi‘kpecﬁ"}acluiet’?anrség ect TVRETS T 1 B P ;PPaa?ﬁa #ﬁ%t“h epdas @ [Bless

attached tai.n h nchin he.conposite filmaonto .ead frane
body. Excentll?aer%%tﬁenl aeﬁ%letrilét?%ef Sdn 5|t0n ger%rcgﬁgg)gtroranﬁa&acg"e% dGti&ed by
t aki ng advant th fra k4 h Si fq of_th r t

i nvention cgajlftqt ac ﬂalllgxbgggé%éeglfvg@ W?heégon%%és% t eas’tfi an sgﬁlggad
frames, facexapletd hsToompesitelfilmis placed over a | ead franme body,
wi th one adhesive |layer facing the | ead frame, and punched into strips

whi ch are conti foousthigyeess etighaiatkiespoadettaranigidd poriweaansthé basel ead
frame body at a pressure of 0.1 to 10 MPa for 0.1 to 5 seconds. The forns
of the punicdhéd-aud &dgpasihasiviesm sthd pasvear fimnt avhdod osubiettedi g, the

| ocations of chips on lead franes or the designs of |ead frames. At the
time of pUffdHiRS SWdaceadreriRenbsdywhicheme? £r§Hddiad thy memicadoo C.

It was experinmentally found that, when heing punched out, the conposite film
satisfyin HHTG T 45 fsarf’dﬂ(?ldi I8t nljeé‘%eraé‘tde SOYPLLRGh @SSR ch
woul d, if rou t ed ' adhere bondj ng .areas of |ead
frames to ‘{%ﬁﬁ%@fﬁé vmgﬁﬁ \%?hre rE%nrldi ﬁgggi:—é%{l%g %ecr?erégl ys%ré%cgilﬁes i s

i nvention, @ dudf tdRds tieR! RN UNBAT G aRihai ned 1 By, r etengneedagartain

r
speci fic exanples which are provided herein for purposes ofl i I'T'ustration
only and afe uey, | i edstash da ibw, | ithid i010 MoYee 3T eRith@hWsS @hsRaCake@dheTO
nmeasur e physical properties of conposite filnms in the foll ow ng exanpl es
and conpamaistvesexhables,fal StKe7Rhasdveadoph@d Hage gfAks tusaalki ti of
tenperature, ASTM D 882 for elastic nodulus at 25 C, and a 180 C peeling
experi mentvdmousnt edeidacs adbestingntstr engldsniareatveatnerthpeandur eands C,

12
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



peel speed 50 mmmn). EXAMPLE 1 After being treated with plasma, each side
of a polyinmde filmO0.75 Eun thick, having a glass transition tenperature
of 300 C or higher, a coefficient of thermal expansion of 12 ppmiC, and an
edge tearing strength of 77 kgf/20 mm was coated with a polyim de adhesive
(wei ght average nol ecul ar wei ght 50. 000, MM Mh=2.1) having a gl ass
transition tenperature of 205 C, at a thickness of 15.0 dun, and dried, to
produce a conposite film 105 Eun thick in total, which was neasured 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

pl aced over a nickel alloy 42 lead frame heated to 380 C, and was then
punched wid¢dedtthmsdich ahiakpessher to give strips which were then
continuously pressed against the |lead frane for 0.6 sec at a pressure of 10
MPa, to producelacireagingafbeniadhegiopmsssenethi betyeencibg. bReet Hdlurrs
nor flashes were generated at the edges of the punched conposite film as

observed #RECRE A e MAFOVPARAFTVR ERAMBLESACARTIN o A% | m
was produced .in th ane ner,_as i p, Exanple w t.h the nodifjcati.on that
byt m deoind oBsE e (RAGK b, Ryt gRde e AR e atiia of

300 Cor hpghery, aacﬁf%%.é%ﬁgg% 18Tl 2HRART AN t%&p%%ﬁ%ﬁg%cofa%gﬁg

edge tearing strengt /20 '"m was not treate asna.

conposi t e dd | gy wag sEeasdIr edat@qhawe ancglhiaghkss mgul s fpatd0 9bs0- &ing
conpared to the base film and an interfacial adhesion strength of 420

gf /10 mMm pSEerddls cymosiiacidss W AlZ gehest tiess leabdthar @s ioF
Exanple 1. Burrs and flashes were observed by nicroscopi c exam nati on of

t he edges Wie thasepuliched icomsysince oifl rhe EXPNPLER Riommeli el adhsftioresa
polyimde film50 dun thick, having a glass transition tenperature of 300 C
or hi gher,The caba$5 cF s b iamceRic B Esidh B Brimss d sarkrsdie

tearing strength of 44 kgf/20 nmwas subjected to corona treatnment, a

pol yi mi de a¥hésilpyernehgnt thakragetimIRaan £ilfei ght 50, 000, M Mi=2. 1)

havi ng a gl ass ransi&%gg%%enpegﬁﬁyredg§%%$;] 5%%% %%%%gsot%f@ thiqgﬁgss of

15.0 Eun on eachsi d& %’polylnide~ rie r oduce

composi te Lih1m At rdh t Bckedd bohobivill Ghd)R: MEASUIRA JANAUERN At | ©

nodul us rat conpared to t ase m and an i nterfacral esi on

strength ofrpast el AdA8sibh 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



The conposite filmwas placed over a nickel alloy 42 |lead frane 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 conposite film attached.
Nei t her burrs nor flashes were found at the edges of the punched conposite
film as observed under a m croscope. COVMPARATI VE EXAMPLE 2 On each side of
a polyimde film50 ~, mthick having a glass transition tenperature of 300
C or higher, a coefficient of thermal expansion of 12 ppml C and an edge
tearing strength of 47 kgf/20 nmm a polyimde adhesive (wei ght average
nol ecul ar wei ght 50,000, Mwv Mh=2.1) with a glass transition tenperature of
205 C was lesdt-egstistanthiacheedyeofretmited momniigh i ad tempptraduce @or
conposite film80 Eun thick in total, which was neasured to have an elastic
nodul us r &GP OLeads Apatieirt crrthet®as&org | m Readangi stimef acWaknadhesi on
45

strength of 0 gf/1Q mm, The conposite filmwas placed over. a nickel alloy
42 lead fr nﬁ@&@é lFoa§§SSt¥eaﬁtha% YRE HUMEHRP S H a9 8% $edphy

puncher t Y tri i Gh re the nt i_nuousl ressed agai nst .t he
lead fr arrgl%cic’_r etd%é{ 5125(5:, dﬁU alsp\r,(\%n glt?rygad;f % I@yélclﬁt ﬁﬁ@&u?&%ﬁ%&&”&}é{m
with a comesidd nfaitled attaghedy B‘Hdﬁe?iﬂ%ﬁf I as@ggs e IBIE foupd at jthe
edges of the punched conposite ?I|W] as observed under a m'croscope.

EXAMPLE 3 tDereaphlasicde atihaspobywitiea fidigd avdibhddingh aMiahgRighass
transition tenperature of 300 C or higher, a coefficient of thernmal

expansi on grfeat@rpmaG 400, a00edgéféearting Stoehgl b OHbAAK 2@ imabua
pol yi m de adhesi ve (wei ght average nol ecul ar wei ght 35,000, Mwv Mh=2.1) with
a gl ass t e doek ingrper at ure of Z55 C was coated to a thickness of 25.0
Eun, and dried to produce a conposite film 100 ~mthick in total, which was
neasured to havéCaRddrgst thensdasticr apdyles 9fsrheomshesdver thgabiase fil m

and an interfacial adhesioF,s rength f 610 gf /10 mm The conposite film
was pl ace®PovEPCL8H theP2h +‘6;§Fsl12 PEadefr ‘heatBd 6 IRFC, ChnHSHAY t hen

hed w, .l : h | ' whi ch h
Cont i nuoudry Sredbe AR e redaPiid Boef oty 8. S Presture of 10
cont i nuousty Brees, e e B : BFeuTe
nor 11 ashas et oing 20 IR cgEe o RE Furidhed: ABRORRr o P RE

observed widerchR Hedt0se@RetafVEARSIIVE. EXAMRR 3 1§ 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 coating. 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



On each side of a polyimde filmb50 Eun thick having a glass transition
tenperature of 300 C or higher, a coefficient of thermal expansion of 10
ppnf C and an edge tearing strength of 55 kgf/20 mm a polyim de adhesive
(wei ght average nol ecul ar wei ght 35,000, MV Mhn=2.1) with a glass transition
tenperature of 155 C was coated to a thickness of 25.0 Eun, and dried to
produce a conposite film100 ~mthick in total, which was neasured to have
an elastic nodulus ratio of 0.45 conpared to the base filmand an
interfacial adhesion strength of 650 gf/10 mm The conposite film was

pl aced over a nickel alloy 42 lead frane heated to 400 C, and was then
punched with the aid of a puncher to give strips which were then

conti nuougurfiaiessetfl agal nsdat frey | madef raam»thar OAbsSeC saldidiphesstir@ of 10
MPa, to produce a lead frame with a conposite filmattached. A mcroscopic
exam nat i crucflaowedtt haty bakesaapdnflrashesonete tot wyeEriemat edoperttlye oédges
of the punched conposite film COVPARATI VE EXAMPLE 4 On each side of a

pol yi mi de Th9 ABESEYR R fkehkerfgfalyt as8setaRg tibmn dfpeicdenestoin3o0 C
or higher,_.a cogffi.ci ent of er mal expansi op of, 10 C and an_edge

Cear | ng. s GEReoroR0 SRR Ibh e Eae o o 24 P8 ER: BRTS atbiBye

nol ecul ar wei gh 0,,Q00, . Ts i.Lh . gl‘ﬁfé"?' ansitj

t enper at ure of Efgg Cu,%%asl%yggg%%%a% i(?%lrrl%eéé}vgf .dtséuﬁd ajﬁggdrblaesg to
produce a ©0pPOSh t BohtbM 190 ysBdt, Nidkanidl 0t . wihdic hi MaBud@asyed sg have
an el astic nodulus ratio of 0.57 conpared to the base filmand an

i nterfaci alotadhesiten sb,eagtbmab b¥Pegf & 10eversd heymgnpesi e dile mypas

pl aced over a nickel alloy 42 lead frane heated to 320 C, and was then
punched wivith heraifdrefica pfocher tdegi vepst ragesewhi ¢ch weme ddpErt of
continuously pressed against the lead franme for 0.6 sec at a pressure of 10
MPa, to pryfnasntdndeidief paRBripRae a0 rpfoinad fimMpwratiashaad pulbpkedscopi c
exam nation showed that hurrs and fl ashes were generated, af the edges of
the punched conpdsi? e FGNRY BREMPEE IATONABULRI s oPO LY PBIIR miv@&nishm 25

~m thi ck hay] t i tion t t f 300 C or. high
coef 11 ci erft GTE 1 FBRRARS e XSin s OR o1 ™S 0 VBB 0N G s Mhd Sficedt. FEATH ng

t th . / im i {ght I
vel gt 35 DB N N, Papelriny EhEEeFRCTdE & el o A0S TREN s
coated to a fhicknessonid 1 Hd cibdriath toRiRduce apamasit ef i | m

55 E~mthick in total, which was neasured to have an elastic nodulus ratio

of 0.55 corpadiew tthe RRiRaseef khihabsH entéd MetH acidds aghasicomasler ngi) of
625 gf /10 mm The conposite 18 filmwas placed over a nickel alloy 42

| ead framecheatmdio r@g@hsCtaked waslbhennguoghetkmintdnridre iz dvhdicha tjpencher
to give strips which were then continuously pressed against the | ead frane
for 0.6 secllam asprezgiied oWitbonPa,cardaatoduteha d efdl r ame® wiktiecgss

conposite film attached. Neither burrs nor flashes, were found at the edges

of the purfRFIHRTGIAFINTI A" RARTTR N ARfet 2-HTr 95 cBpLaSEOVPARATI VE

MPLE 5simultaneously or sequentially and then drying it 1is

favorable for productivity and workability, but requires a
floating carrier. A close examination of various 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
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Each side of a polyimde film50 ~. mthick, having a glass transition
tenperature of 300 C or higher, a coefficient of thermal expansion of 10
ppn C or | ess and an edge tearing strength of 47 kgf/20 mm was coated with
a polyimde adhesive (wei ght average nol ecul ar wei ght 50,000, Mw~ Mh=2.1),
having a glass transition tenperature of 205 C, at a thickness of 15.0
~.un, and dried to produce a conposite film55 Eun thick in total, which
was neasured to have an elastic nodulus ratio of 0.52 conpared to the base
filmand an interfacial adhesion strength of 500 gf/10 mm 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 give strips which were then
conti nuoustbbeestedthgapdbesivie legersranesibiimg clkedetectiyaesepare of 10
MPa, to produce a lead frane with a conposite filmattached. 19 Burrs and
f1 ashes wePRIfRUNndCat e df@esof 2hfle Pt hBAOEonSiaR iitivm 08s BEhser ved
under a nicroscqge. EXANPLF 5 Eacp si de  of ghQPIyLnide $i|n¥25 m t hi ck,
havi ng a gFREECPTIAAER | BACERAPEr SPEFLTSE - 300 8%r Wi ghe?eT atRodPFfci®nt  of
Lher ol SXBAnshQn 1olyckl. PROL Cor bass1 200 ARGIGR AR WARoBLLRI0Lh £ 27

o] W t [ a

kgf /20 mm ~was alt a polyrmde adhesive ht erage nolecul ar
wei ght 355080 r M (ide Bda Y i ) 1 W1RS Sad rpdisd ftdien yranperal w e oftd C at
a thickness of 0.1 E.~m then with a polyimde adhesive (wei ght average

nol ecul ar spkvght SO, 00, adWeNve? chhtatl ant thekivess fiflnl 5 sumenivdethen dri ed
to produce a conposite film55.2 umthick in total, which was nmeasured to
have an el asti & nockferabls i thisgkn@ss2 o eatlhias itiee Isgser fidmeghdran
interfacial adhesion strength of 700 gf/10 mm The conposite film was

pl aced oveach aidkedf atheybase |fkidd ffragdc@ wWaghao tbe3pang: afdSwal Mohen
punched with the aid of a_puncher to give strips which were then

cont i nuou$fythressbgsaysi Asyernds| d&F5f ¥ forlm. B sEicnessr ekedfte of 10
MPa, to produce a Igad f%%ge W t h g conggsiter;i#n1 ttaCQﬁg. gbit enjburrs
nor flashB8Ywet & *bbs8Pv et iy 1t r S5EEPPE" e haPPBAMAY (% L8Ges % t he
punched cgggﬁggge film The physical properties of conposite filns prepared
in 20 t he above exanpl es and conparative exanples are sunmari zed in Table

1, below. TABLE 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 lead 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



Exnp. No. R ( Ec/ Eb) Fpp

~(gf /1 Om) Burr/ Spl ashDel ani nati on10. 80620NoneNoneC. 10. 80420Gener at edGener at e
d20. 75535NoneNoneC. 20. 70450CGener at edNone30. 57610NoneNoneC. 30. 45650Cener at ed
NoneC. 40. 57510Cener at edNone40. 55625NoneNoneC. 50. 52500Cener at edGener at ed50. 5
2700NoneNone As apparent fromthe data of Table 1, the conposite film of
the present invention is excellent in terns of punching capability such
that not only are no burrs and flashes fornmed at the punched edges, but

al so del am nati on does not occur. Therefore, by using |lead franes with the
conposite filmattached, there can be produced sem conductor packages of
high reliability. The present invention has been described in an

illustrative nﬁﬁn@ﬁfeéﬁavﬁﬁyl§099 eeusPEPSESEE EhAR Fﬁel@épnﬁHEW6§N used
is intended to be in e nature of d rat her than of fﬂ tatlon

iy rod R il Sy | e nEbtRS e SRR BF 1B b Ea hbet hBnrd@gh
possi bl e gl Ot e de aliguesteadhiags. cJharel ohe. dded Selanbe %%erstood

that within the scope of the appended clains he Tnvention may’

practi ceodmaM setd hanrapsSpaLidi Cate y cdasehiibgsly 23resShAl M%al_a_nsé
conposite film conprising a base filmcoated with an adhesive, in which

t he el astpredadidniined tdeertdemzosift etHe | headdf tiree basdy f bk maamdrddsire
interfacial adhesion strength between the base filmand the adhesive
satisfy tdle Poll dwi N f¥Paufas D.dndtR: SRsecenEB.0. Fhe Reonm®) pf] thaD >
150/ R + 300 [ 2]

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



wherein E and EB, expressed by the unit GPa (| ®ON n2~ , 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
filmand the adhesive. 2. The conposite filmas set forth in claiml,
wherein the base filmhas a glass transition tenperature of 250 C or higher
and a coefficient of thermal expansion of 30 ppmiC or less. 3. The
conposite filmas set forth in claim1, wherein the adhesive ranges from
135 to 250 Cin glass transition tenperature and from 15,000 to 100,000 in
wei ght average 23 nol ecul ar weight. 4. The conposite filmas set forth in
claim1, wesleisperde S8dmagémin)is coated to a thickness of 5-50 ~m on one
side or both sides of the base film 5. The conposite filmas set forth in
claim1l1, wherein the base filmis nade of a polyner selected fromthe group

consi sting of polyimde, polyam de, gghggﬁgionez pol yphenyul ene sul fide,
pol yet her et her ket one, polyarylate,_g nations thereof. 6. The
conposite filmas set forth in claim1, wherein the base filmis nmade of
pol yi m de or pol yan de.

After being treated with plasma, each =side of a
polyimide film 0.75 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 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 um,
and dried, to produce a composite film 105 pm 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



7. Alead frame with a conposite filmattached, said conposite film
.conprising a base filmcoated with an adhesive, in which the elastic nodul
of the conposite filmand the base filmand the interfacial adhesion
strength between the baSP filmand the adhesive satisfy the foll ow ng
formulas 1 and 22 R= EEB 0.5 < R< 1.0 [1] FAp > 150/R + 300 [2] 24
wherein E and EB, expressed by the unit GPa ( |®ONn2 ) , are elastic
noduli of the conposite filmand the base film respectively, and FAp,
expressed by the unit gf/10 mm is an interfacial adhesion strength between
t he base filmand the adhesive. 25 . A3Sy.A3BA Y.A Y.A E A3 |.A3E. A3h E. A

A composite film was produced in the same manner as in
Example 1, with the modification that a polyimide film 0.75
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 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 rm. 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 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 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 pm 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
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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 found at the edges of the

punched composite film, as observed under a microscope.

COMPARATIVE EXAMPLE 2

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 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 pm, and dried to produce a composite film
80 um 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
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glass transition temperature of 155 °C was coated to a
thickness of 25.0 pm, and dried to produce a composite film
100 pm 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
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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
tearing strength of 55 kgf/20 mm, a polyimide

(weight average molecular weight 35,000, Mw/Mn=2.1)

an edge

adhesive

with a

glass transition temperature of 155 °C was coated to a

thickness of 25.0 pm, 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 pm thick having a

glass transition temperature of 300 °C or higher, a

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

(weight average molecular weight 50,000, Mw/Mn=2.1)
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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 0.57 compared to the base film and an
interfacial adhesion strength of 510 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. 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 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 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 pum, 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
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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 found at the edges of the punched composite film,

as observed under a microscope.

COMPARATIVE EXAMPLE 5

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 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 composite
film 55 pm 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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Burrs and flashes were found at the edges of the punched

composite film, as observed under a microscope.

EXAMPLE 5

Each side of a polyimide film 25 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 27 kgf/20 mm, 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 um, then with a polyimide adhesive (weight
average molecular weight 35,000, Mw/Mn=2.5) at a thickness of
15 um, and then dried to produce a composite film 55.2 pm
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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the above examples and comparative examples are summarized in

Table 1, below.

TABLE 1

Exmp. No. R (Ec/Eb) Fap (gf/10mm) Burr/Splash Delamination

1 0.80 620 None None
c.1 0.80 420 Generated Generated
2 0.75 535 None None
C.2 0.70 450 Generated None
3 0.57 610 None None
3 0.45 650 Generated None
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 1is 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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and variations of the present invention are possible in light
of the above teachings. Therefore, it is 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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CLAIMS

1. 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 sR<1.0 [1]
Fap 2 150/R + 300 [2]

wherein E and Ep, expressed by the unit GPa (109N/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.

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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the base film is made of a polymer selected from the group
consisting of polyimide, polyamide, polysulfone,
polyphenyulene sulfide, polyetheretherketone, polyarylate,

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]
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wherein and Ep, eéexpressed by the unit GPa
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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