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1 "r369159 ADHESI VE FI LM FOR SEM CONDUCTCOR, LEAD FRAME AND SEM CONDUCTOR
DEVI CE USI NG THE SAVE, AND METHOD OF PRODUCI NG SEM CO\IDUCINW“NWIHMIIWMF
TECHNI CAL Rl ELD The present invention relates to an adhesh

sem conductor, a lead frame and a seni conductor device using =ik« adhesi ve
filmfor sem conductor, which adhesive filmcan be easily peeled off from
| ead frames and sealing resins, 10 contributing to high working efficiency
in the production _of ﬁackaged sem conduct or devi ces. The present invention

al so rel aPREESIVE FUB SHREEONDVE TORs e HERDH FRAME ANDY ISEMI GONDUGTRIRD
ART 15 ConpeRircen ¥s vk’ h3Ee SaM R orf ¥ %dﬁ%‘i‘g@%ﬂxd&ﬁﬂﬂﬁ% by
e pad of a lea rane w an

bondi ng a sem conductor elenent to a

adhesi ve sDENI&E a silver paste, connecting it with the lead frame by

W re-bonding and then sealing the whole body except outer |eads for
external 20 connection. However, wth a recent demand for packaged

sem commluctrgcutrrcateF ef.ohi gher density and smaller area and thickness,
packages of various structures have been devel oped. Sone exanples are LCC

(1 ead on chip) 3RE coesepthilpventiendyrelafesate ot adbesdaeefidmofar in
area and 23emiicohdRRtorA\NA NP RIAARC r&nqgle%as%ﬂ?.%otn%ku%ctlo‘fe {f%?lﬁ%ee gfsQ;Lnge s
of pac t e

Is a package structure wherein only one side ages e side
beari ng seﬁ?‘@oﬁ@@@ﬁéﬁ’eelfé-ﬁ@htf@r isemepndycterus ahtiich @dbesdye Fadksiakn of

| ead framegef _%%.s@i%{e‘b%%g.e%ﬁwtfi:%ﬂr 183 39%mhed ant? 1S nY i achieve
the decrease in aréa and thickness
10 contributing to high working efficiency in the production of
packaged semiconductor devices. The present invention also

relates to a method of producing a semiconductor device.

BACKGROUND ART

15 Conventional packaged semiconductor devices have been
produced by bonding a semiconductor element to a die pad of a
lead frame with an adhesive such as a silver paste,
connecting 1t with the lead frame by wire-bonding and then
sealing the whole body except outer leads for external

20 connection. However, with a recent demand for packaged
semiconductor devices of higher density and smaller area and
thickness, packages of various structures have been
developed. Some examples are LOC (lead on chip) and COL
(chip on lead), but are not decreased enough in area and

25 thickness.

Another approach developed to solve these problems i1s a
package structure wherein only one side of packages (the side
bearing semiconductor elements) is sealed to use the exposed
backside of lead frames for external connection. Packages of

30 this structure achleve the decrease in area and thickness
because lead frames do not protrude from sealing resin, but
the sealing resin tends to creep even on the backside of lead
frames.

The inventors have found that such a trouble might be

35 prevented by protecting the backside of lead frames by
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because |l ead franes do not protrude fromsealing resin, but the sealing
resin tends to creep even on the backside of lead franes . The inventors
have found that such a trouble might be 35 prevented by protecting the
backsi de of |ead frames by "00002+ 2 bonding an adhesive filmand peeling
it off after sealing. This nethod needszén adhesive fil mwhich has enough
bondi ng strength to |l ead franes and, aft%®r resin sealing, can be peeled off
easily with heat or the |like. However, there has 5 been no adhesive film
for seni coh@uding ematdhesdsesdd Iotand ipeeddmigpddalofifr @fdreti esealRRClL OSURE

OF | NVENTI 1@” m%l%jh%?it n%feéltsh%npra %%L.Lx)emfg.r]%n'r %iic% EI%SD re%voiudgo?hg){]?&]égi,)‘t% evi ce

adhesive filmfor sem conductor and a |lea ane and a sem
usi ng the s&mengihi dlo deladsifirames mndot aditler hresiencegl ingndicean Mg ength to

| ead frame [, .l 8esi | ing, n i1y el ed of f. hut .al so
possesses g?%g§db%g%g§F€ﬁ§§?P@gﬁhégggéggyt%% gg Scon SgFﬁPr”Sqﬂﬁﬁqtﬁﬂﬁons.
Anot her5 obpeen ob wldbeisiwentfiidm ifort @epricondmctoretthat @losweadies Npth

sem conduct_or [ ereby sem conduct or devices of high density and
smal | areakgﬁdgshﬁgﬁg sspggﬁegﬁ *oduced efficiently. 20 Accordingly, the

present invention relates to an adhesive filmfor sem conductor, which

conprises at |east one resin |layer A and, after bonded to a lead frane,
has at 25CP&SCLOSURE OF INVENTION

An object of the present invention is to provide an
10 adhesive film for semiconductor and a lead frame and a
semiconductor device using the same, which adhesive film not
only has enough bonding strength to lead frames and, after
resin sealing, can be easily peeled off, but also possesses
other characteristics necessary in semiconductor
15 applications.

Another object of the invention is to provide a method
of producing semiconductor device whereby semiconductor
devices of high density and small area and thickness can be
produced efficiently.

20 Accordingly, the present invention relates to an

adhesive film for semliconductor, which comprises at least one

resin layer A, and, after bonded to a lead frame, has at 25C

a 90°-peel strength of at least 5 N/m between'the resin layer
A and the lead frame, and, after a lead frame is bonded to

25 the adhesive film for semiconductor and sealed with a sealing
material, has at least at one point of temperatures ranging
from 0 to 250C a 90°-pee1 strength of at most 1000 N/m
between the resin layer A and each of the lead frame and the
sealing material.

30 According to the present inventlion, after the sealing
with the sealing material, the adhesive film for

semiconductor preferably has at a temperature ranging from

100 to 250C a 90°-peel strength of at most 1000 N/m between



a 90 -peel strength of at least 5 Nm between the resin |ayer A and the

| ead frame, and, after a lead frame is bonded to 25 the adhesive filmfor
sem conductor and sealed with a sealing material, has at |east at one point
of tenperatures ranging fromO0O to 250C a 90~ -peel strength of at nobst 1000
N 'm between the resin layer A and each of the lead frame and the sealing
material. 30 According to the present invention, after the sealing with the
sealing material, the adhesive filmfor sem conductor preferably has at a

t enper at ur B FGTHP rhAFRAGD ans 2ah PHhgdaadhrans st the ealingo

N m bet weematedi resin layer A and each of the lead frane and the sealing
material. According to the present invention, it is preferable that the

adhesi ve fil m f &ccBfidhdirctidre mresep -t iont rddnhgish ptefaralbe 1000

N m bet ween.,t.he J.esi ..l [ nd each of, a |lead frane an seal.ing

mat eri al ap: he etrrlrlpeeraaqhuef%ﬁﬁ? Afvﬁjl‘"b hfe?%eseé@h%oé}qe}kc%qq ﬁ?af%ra seq?d'cptﬁﬁj]uct or is

peel ed of f ftremdtre deatt ice roUb e WA wdkh Bl i1 lffeseRl 4@ W th
the sealin terial. 10 According to the present invention, the resin

| ayer A pr Yy Sdead frame gnthd (SO IehpRatRTkal Gt ®oempeppure

Further, thea regidh |aeladhd Bfe Al #A5 GemRidHiudbod s Pedkdgist a
tenperature of 30Q0C or higher. According to the present invention, the

resin | ayefT®™ Fh5 dreadfisang anth diesteal st mategialataf e isealng at 230

C. Further yitthe viRSidbd BMRY ratdefLrably conprises a thernoplastic resin
havi ng_an am de group, an ester group, an imde group, an ether group or a

sul fonOgroup, Peraaxding 150 give dnafananinianid iy oUdle daieslnt dkaypoub, an
i mde group Uredbrily Hdle'a YL i LANEH Y% fﬁﬁﬂ%sc?f"md&?t or of

t he present iqventlon preferably has a support 4%%!“\M th one or each side
coated witIBQhE .r eFurthayer tAe resin layer A preferably loses welght by

5 % by welght at a temperature of 300C or higher.

According to the present invention, the resin layer A
15 preferably has an elastic modulus of at least 1 MPa at

230 C. Further, the resin layer A preferably comprises a

thermoplastic resin having an amide group, an ester group, an

imide group, an ether group or a sulfone group, particularly

preferably an amide group, an ester group, an imide group or
20 an ether group.

The adhesive film for semiconductor of the present
invention preferably has a support film with one or each side
coated with the resin layer A.

According to the present invention, the support f£ilm is

25 preferably made of a material selected from the group
consisting of aromatic polyimide, aromatic polyamide,
aromatic polyamideimide, aromatic polysulfone, aromatic
polyether sulfone, polyphenylene sulfide, aromatic polyether
ketone, polyallylate, aromatic polyether ether ketone and

30 polyethylene naphthalate. |

The adhesive film for semiconductor of the present
invention preferably has a ratio of a thickness (A) of the
resin layer A to a thickness (B) of the support film, (A/B),
of at most 0.5.



According to the present invention, the support filmis 25 preferably nmade
of a material selected fromthe group consisting of aromatic polyim de,
aromati c pol yani de, aromatic pol yan dei ni de, aromatic pol ysul fone, aromatic
pol yet her sul fone, pol yphenyl ene sul fide, aromatic pol yet her ket one,

pol yal Iyl ate, aromatic pol yether ether ketone and 30 pol yet hyl ene
napht hal ate. The adhesive filmfor sem conductor of the present invention
preferably has a ratio of a thickness (A) of the resin layer Ato a

t hi ckness (B) ofAcdexddimgpdrat thie mpresknd) ,irwfena:timnsgito.if& phrréfmmﬂcé n]g_ Ito

t he presenti v | QY,qa U4 r I e t ,Qne, Si 0 support film
IS cgat ed \t}:m t ¢ t%%téa %J(}sdlen cﬁfa?g% }I@g\a/oll}#g ftzi‘@%'esilsvé’r? stse% %Lc;ctr{ %Jleotlpr?esriréi de is
coated wit Rayeredi havidyg adhemdiviegess ,adings ithenedherhisdliehdss aodter] asti c

: ' | f h I
(o a load 1Pk S aomrcn Tt ZiABng' o MPEPLvanBss it Hae B or csont

i nventi®n iedaseidethodlilad @Fd dtf amgasAf 1hepy exentzd ngention is preferably
10 bonded to the adhesive filmfor sem conductor, with one side of the |ead

frame contactindheh®resent Hayentdonrfaniheseme lathesntticom fleachdirams dtes
to an adhegiMen ith@ %%réﬂ%éﬁlwwwmi%wlﬁ i e %ﬁ!ﬁ%%rgte film
t he : e hesiveTi1mbea

for sem conduct or of present 1 nvention. a . ring
seni conductldveaddione isf bondlgsi.esent invention preferably conprises the

adhesive filmfeheSqu00UGOyf the present invention is preferably

10 bonded to the adhesive film for semiconductor, with one side
of the lead frame contacting the resin layer A.

The present invention further relates to an adhesive
film-bearing semiconductor device using the adhesive film for
semiconductor of the present invention.

15 The adhesive film-bearing semiconductor device of the
present invention preferably comprilses

the adhesive film for semiconductor,

a lead frame bonded to the adhesive film for
semiconductor with one side of the lead frame contacting the

20 resin layer A,

a semiconductor element bonded to a die pad on another
side of the lead frame,

a wire connecting the semiconductor element and an inner
lead of the lead frame, and

25 a sealing material which seals the semiconductor element
and the wire.

The present invention further relates to a semiconductor
device produced by peeling off the adhesive film for
semlconductor from the adhesive film-bearing semiconductor

30 device described above.

The present inventlon further relates to a method of
producing a semiconductor device, comprising

a step of bonding an adhesive film for semilconductor to

a slde of a lead frame having inner leads and a die pad,'



a lead franme bonded to the adhesive filmfor sem conductor with one side of
the' lead frame contacting the 20 resin |layer A a sem conductor el enent
bonded to a die pad on another side of the lead frame, a wire connecting

t he sem conductor elenment and an inner |lead of the lead frane, and 25 a
sealing material which seals the sem congluctor elenent and the wire. The
present invention further relates to a sem conductor device produced by
peeling off the adhesive filmfor sem conductor fromthe adhesive

filmbearing sef RGN & Sacadiat o siemerie 10 dhmtdianead i on

further relod ahd ®thd®tdigsbsfa pOHIWNGkH SRNEL FXld or device, conpri sing
a step of bonding an adhesive filmfor sem conductor to a side of a | ead

frame having i nfesieRfE Gapnechingdde spmicandnciorsHamppty to the

SeﬁiCOHdUCHQMéﬂfﬁEa&Stﬁlﬂﬂ“hfgég[Eyiﬁykélﬁbﬂ&fﬁglexposed side of the | ead

frame, a step of connecting the sem conductor elenent to the inner |eads
with wi?Pes by mﬁyéugghmﬁnfealing the exposed side of the lead frame,

the semlconductor element and the wires with a sealing
material, and

a step of peeling off the adhesive film for
semiconductor from the lead frame and the sealing material.

10 In the case where the lead frame used in the above
method comprises a plurality of patterns each of which
comprises a die pad and inner leads, the lead frame is
optionally divided into a plurality of semiconductor devices
each of which contains one semiconductor element.

15 In the method described above, the adhesive film for
semiconductor is preferably the adhesive film for
semiconductor of the present invention, and the adhesive film
for semiconductor is bonded to the lead frame, with the resin

layer A contacting the lead frame.

20

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 1s a sectional view of an adhesive film for
semiconductor of an embodiment according to the present
invention.

25 Fig. 2 is a side view illustrating a method of measuring
the degree of the warp of a lead frame to which an adhesive
film for semiconductor is bonded.

Fig. 3 is a sectional view of a semiconductor device of
an embodiment according to the present invention.

30 Fig. 4 is a sectional view of an adhesive film for
semiconductor of an embodiment according to the present
invention.

Fig. 5 is a sectional view of a semiconductor device of
an embodiment according to the present invention, which bears
35 an adhesive film for semiconductor.



5 a step of sealing the exposed side of the |lead franme, the sem conductor
el enent and the wires with a sealing material, and a step of peeling off

t he adhesive filmfor sem conductor fromthe lead frame and the sealing
faterial. 10 In the case where the |lead franme used in the above nethod
conprises a plurality of patterns each of which conprises a die pad and

i nner |eads, the lead frane is optionally divided into a plurality of

sem conduct or devi ces each of which contains one sem conductor elenent. 15

In the nmethod déSkdi Hed @ EeCtinakiiekew oF ia gwicendicomudeoice s
preferabl y ditaadhesdy diddn d0Ta Bl LANRIELR e 0] {ARPEEREN oL ENEAD

n!
and the adhesive filmfor sem conductor i onded to t ranme, Wth
the resin IREASeE cofetEioRy the | ead frame. 20 BRI EF DESCRI PTI ON OF
DRAWNGS Fig. 1 is a sectional view of an adhesive filmfor sem conductor
.of an enbodi nent according to the present invention. 25 Fig. 2 is a side
vi ew i | PustBERT MPRE AR ERARRY NG QUFT MEHE HENVENFEGN of the warp of a | ead

frame to which | j fi r sem conductor _is bonded. Fig.. 3 is a
sectional view g%%@ﬁ%%%%ﬁ%@o‘%&aeeii% %{E%J;L e%%dtil}ﬁsnet"%é %V%‘FE@ ‘?% t he
present i nvdre iagtheB0re-ifylln for saridomhattor evcar@inh@dhestive pirésehor
sem conduct.qr.. of, .an enhodi nen ccording to the present, inventjon. Fig. 5
is a secti ol(r%léfle%vﬁjg?ﬁ'oft * sg%‘iofﬁ%?]ﬁ oqncgem%eg%‘fl%ﬁ{l%% n‘i‘h‘fl%%clb?ﬂﬁg%g to
the presentitineand itde wdildd efdrsrS&udihadhasdnviecdnduafer &@meonduct or .

10 according to the present invention.

ADHESIVE FILM FOR SEMICONDUCTOR
For example, the adhesive film for semiconductor of the
present invention is suitably used in the production of
15 semiconductor devices. 1In the case where the adhesive film
for semiconductor of the present invention is used to produce
semiconductor devices, the production of semiconductor
devices preferably comprises the following steps:
(1) a step of bonding the adhesive film for semiconductor of
20 the present invention to a lead frame at 150 to 400C; (2) a
step of bonding a semiconductor element to a die pad of the
lead frame with an adhesive such as a silver paste, and then
curing the adhesive by heating for 30 minutes to 2 hours at
140 to 200C; (3) a step of wire-bonding with gold wire or
25 the like to connect inner leads of the lead frame with the
semiconductor element by heating at 200 to 270C for 3 to 30

minutes; (4) a step of sealing with a sealing material at 150
to 200C; (5) a step of curing the sealing material by
heating for 4 to 6 hours at 150 to 200°C and (6) a step of

30 peeling off the adhesive film for semiconductor from the lead
frame and the sealing material at 0 to 250°C. In the case

where the lead frame comprises a plurality of patterns each

of which comprises a die pad and inner leads, the lead frame



6 Fig. 6 is a sectional view of a sem conductor device produced by using
an adhesive filmfor sem conductor of the present invention. 5 BEST MODE
FOR CARRYI NG OQUT THE | NVENTI ON Herei nafter described in detail are the
enbodi ments of the adhesive filmfor seni conductor according to the
present invention, the |ead frame and t-he sem conductor device using it,
and the nethod of producing a sem conductor device 10 according to the
present invention. ADHESI VE FI LM FOR SEM CONDUCTOR For exanpl e, the

adhesi ve f AEmMOPEAoedilgodydand dnticha piaaddity mfemqna@qrglwcnabl y used

in the prodectice’ @fachd ot WM Wnta 198V ides s dnfl ddMautAST: W Jf

adhesive film for sem conductor of the present invention is use

produce semi coHewetlor, die O6S -pebad ptméugthoatoﬁsgbnbeﬁwduﬁtarredeulces
preferably conprises the follomnng steps: (1) a step of bonding the
adhesi ve f lexFeroP 286 Coddaé drasle 120 mesymess @nconddad iton the £0’ead

f_rame of thlq'nl g’st(%)f %ISStZerz%f? l?) eILQ.ﬁx S%rPfcondlé‘%xersigggt trréhg a

die pa Wit art “ddhdsitve such

then curifigrt Remdddediue dry iheal ididedcdio0 o MUY egel@atd vROWES tile 1640 o
200C; (3) a step of wire-bonding with gold wire or 25 the |ike to connect

i nner | ead€rafmet.he Toede foommer etiet,h thiee 90S epeedndiiteaythl esemeasyirdedat i ng at
200 to 270C for 3 t0,30 mnutes; (4) a step of sealing with a sealing
mat eri al ausiB@ a §020peelipy Zestew dbroduced blyeTeedkern§ammtyeri al by

heat i f h t. 150 to .200C and a st of _ 30 peeling off
tﬁg ggges? bPﬁ%ﬁ%ﬁ %%§3W$ %HhéFﬁﬂ ﬁptﬁggléiy # A% ?he segllng
nmaterig) akeRilOndeeord Bt BB Cage aWhpEeqt be b?@dtfnrgﬁg mRAPRERSes a |

plurality of patterns each of which conprises a die pad and I nner | eads,
the | ead f Pa@ferably 300 mm/min.

In the present invention, the 90 -peel strength at 25°C
between the resin layer A and a lead frame is at least 5 N/m,
preferably at least 10 N/m, more preferably at least 50 N/m,
15 further preferably at least 100 N/m, particularly preferably
at least 150 N/m. A 90°-peel strength of less than 5 N/m may
cause the problem that the adhesive film for semiconductor
tends to be peeled off from lead frames when conveyed after
bonded to the lead frame, and seallng resin enters between
20 lead frames and the resin layer A. The 90 -peel strength is
preferably at most 2000 N/m, more preferably at most 1500
N/m, further preferably at most 1000 N/m.
Non-limitative but preferred condition in bonding the
adhesive film for semiconductor to a lead frame to measure
25 the peel strength is the same as that described later as to
the production of the lead frame of the present invention.
For example, a copper lead frame coated with palladium or a

42-alloy lead frame i1s bonded under any one of the conditions
(1) temperature: 250°C, pressure: 8 MPa and time: 10 seconds,
30 (2) temperature: 350°C, pressure: 3 MPa and time: 3 seconds

or (3) temperature: 280°C, pressure: 6 MPa and time: 10

seconds.



7 is optionally divided into a plurality of sem conductor devices each of
whi ch contains one sem conductor elenent. Herein, the 90~-peel strength at
25C between' a resin layer A and a lead frane is nmeasured according to the
90 5 peeling test of JIS Z 0237 by peeling off an adhesive filmfor

sem conductor in a direction of 90~ rel agive to the lead frane. To be
concrete, the 90~-peel strength is measured . using a 90 peeling tester
(produced by Tester Sangyo Kabushi ki Kai sha) by peeling an adhesive film
for 10 semi conduct okS RAECRIanly Rreferable thaB3themd el of tarend th 300

mimn. In th%ﬁﬁ e;Fnt i nvention, the 90~-peel strength at 25C between the
resin | ayer?t etyesTy thee Hesiny layen As agdma deadefaisme dis Mdddiinio

N . f I 1
N'm part %ﬁi‘?jﬁ Fodhid Flidl (4§t Medh ™ MAR RlleoflBly 2L,

than 5 N miffs dNime mees| RFeferablhatidieasty S0 iNribriveti befidoet or
tends tp b eel e ff fromlead franes when conveyed .after. bonded to the
| ead frgnffiéguf%éi§ﬁ9mfﬁﬁgﬂ nggﬁtEH%;?ﬂﬁﬁwﬁhFER)q P rRARL HFMMER k¥ n
layer A Thed)-tmaels Nmepidt isestes %@lyeﬁiﬂ?%téﬁp%%ﬂwé@iges

a m

preferably at nost 1500 NNm further preferably nost
Non- | i i t atiiife BRAPIAR G FRBNNT i%sim uiRETPetreeniHere vkead | firame

sem conductaid tthe déich T8 10 JFpagiy es@élfrrq% PeG). strength is the same
as that described later as to the production of the |ead frane of the

present inventi §iRTHd}. Shgnfiarms cHifferbefare fihanseidngl skem’ preamdi um
or a 42eal Iy deask v ﬂ&@m%%}g&rs@y e ﬁtéﬁgafg{)@%%gns (1)

tenperature: 250C, pressure: 8 MPa time: 10 second
t enper at ur @TeEEAENH ey FpRLing MeRind time: 3 seconds or (3) tenperature:

280C, pressure: i3 @ ddHEE1v0 SEGP ¥ semiconductor is bonded to

the lead frame, the bonding strength between the resin layer
A and lead frames may be increased by heating before sealing

15 step. The heating temperature is not particularly limited
but is preferably 100C or higher to increase the bonding
strength between the resin layer A and lead frames. In view
of the heat resistance of lead frames and the adhesive film
for semiconductor, the heating temperature i1s preferably

20 300°C or lower. For the same reason, 1lt i1s further

preferable to heat at 130 to 270C. The heating time is not
particularly limited, and i1s preferably at least 10 seconds
to increase the bonding strength between the resin layer A
and lead frames. For the same reason, more preferred heating
25 tlme 1s 1 minute to 2 hours. In view of productivity, the
heating is preferably performed by the heating in the steps
precedent to sealing step (such as the step of curing
adheslves such as silver paste, wire-bonding step, etc.).
For example, as described above, in the step of bonding

30 semiconductor elements by using an adhesive, heating is

'generally carried out at 140 to 200°C for 30 minutes to 2

hours to cure the adhesive used. Further in wire-bonding

step, heating is generally carried out at 200 to 270°C for 3



8 It is particularly preferable that the 90~-peel strength at 25C between
the resin layer A and a lead frane is within the above-descri bed range
(i.e. at least 5 Nm preferably at least 10 Nm nore preferably at |east
50 N m) dust before 5 the sealing step. In the case where the 90~-peel
strength is less than 5 NNmdust before §he sealing step, there arises the
problem that sealing resin enters between the |ead frame and the resin

| ayer A in the sealing step. Herein, the terns "just before the sealing
step” nean % P ﬁ‘ﬁiq’r’t@e‘cﬁ' t i TRETRAQK S S iakp v sieninPngd dreaitingiepn be

precedent ter¥RAMdy B ethe Mdfriddaimdhifsdey/ esddddn for sem conductor is
bonded to the lead frane, the bonding strength between the resin |ayer A

and | ead franes Hagelde iagrensse tﬁlﬂnhfzmeilngsﬁm‘rm{)lm Sma:lwereglf ﬂﬂle‘;s)}mslioﬁcl;ge
heating te rature is not particu imte ut is prefera or

hi gher gt 0 %S’reg:aé at'Hi %%l‘%!'g %ﬁr%%t%r%‘éeﬁ 8 h"'eearjejs'{)QI fEyRF1A R | ead
frames. sl nmdzamdq tde oaingssd ) EGarfid$ae-de %féﬁz"ghé sive film

for sem conductor, the heating tenperature 1s pref 0C or | ower
For the samealdabiwith the fsgaligrg matfeariail ¢ 1o teateagudld) dac@idihg The

heat i ti [ t particularly limted, and is preferably at |east 10
sggohgg tgqﬁhéigggg)?%éebgﬁ§?%§%§tbghdﬁﬁ @ep@éénbgh@ePéépﬁyP§§éFh& and | ead

franmes. For r.eason, nor referred heatin 5 time is.l mnute to
2 hours. | r?df/r{%v% onprirlglgufgcfrf vﬁ?@fcqorhcgu% S |jﬂ’g 4 sdjp"?eecfz%jroéblcg/f p9Z9 formed by
the heati ngdlatie dephdrrsaieitand S i mdettiurs dhastap of
curing adhesi ves such as silver paste, wre-bonding step, etc.). For

exanpl &9 a9vess daaf@sl disov® ta REME .st Bo bk bondirede30 thenidorgeetor
200C for a0 hOMAHE 15 WFamsiie (i ATt A X gt oy
W r e- bondi Orismramc st gl s menseling eat radtbDiitte B1RW0ESO 270C for 3 9
semiconductor at a temperature (at least one temperature)
ranging from 0 to 250C at a speed of 270 to 330 mm/min,
15 preferably 300 mm/min. The peel strength is preferably

measured within a temperature range of 100 to 250°C, more
preferably 150 to 250C.

The 90°-peel strength between'the resin layer A and each
of a lead frame and a sealing material at a temperature (at
20 least one temperature) ranging from 0 to 250°C as measured
after sealing with a sealing material, 1s at most 1000 N/m,
preferably at most 800 N/m, more preferably at most 500 N/m.
In the case where the 90°-peel strength i1s higher than 1000
N/m, lead frames and sealing materials are broken by stress.
25 Generally, increasing the measuring temperature decreases the
90’ -peel strength. The 90 -peel strength is preferably at

least 0 N/m, more preferably at least 3 N/m, further
preferably at least 5 N/m.

According to the present invention, 1t 1s preferable
30 that the adhesive film for semiconductor has a 90°-peel
strength of at most 1000 N/m between the resin layer A and

each of a lead frame and a sealing materlial at a temperature
at which the adhesive film for semiconductor is peeled off



to 30 mnutes. Therefore, the above-nentioned heating can be perfornmed by
the heating in these steps. Herein, as to the 90~-peel strength between the
resin layer: A and each of a lead frame and a sealing material as 5 neasured
at a tenperature ranging fromO to 250C after sealing with the sealing
material, it is measured according to thgy90 peeling test of JIS Z 0237 by
peeling off the adhesive filmfor sem conductor in a direction of 90~

relative t%thegeagﬂéaréfgte at a roomtenperature or in an_10 oven heated to
0 to 250C. TFEbhtONGH ST M- RSt mrterih Rl Wi Femd) LoN
RTM 100 ( priathaeehdnadd i et ite GRinddtvd HMIPERr Nebrdfdiiiestde 14| M avég

sem conduct or. .at. .a tenperature (at |east one tenperature) ranging fromO to

250C at a Hyddy e RBFRPIETIRY, B9 ERerA TR R itk ¢h peel

strength i adieafBfad M MRSt fshidddiut ot PP IEE NIt i 18a250C,
nore preferably 150 to 250C . . The 90 -peel strength between the resin

| ayer Adand e ad thefealine Raerlabafter maaking with thepsealing

(at 20 lea 8 £ t r I n rom0 to as neasured after

seal ing w t%La a seéall {H#gé%hﬁbﬁ%lgr&e%tEMt ﬁfboﬁis\é}g] preferably at nost
800 Nm nore pnafreriaimit£81iveButdbHrd¥drrdd dditavussn WierfsdenPOrt fieeh
strength is higher than 1000 NNm |ead franmes and sealing naterials are

broken by $&akiig Mmateriah|te measyrasiig e pesds whnenatdn dteast at

decreases the 90~-peel strength. The 90~-peel strength is jqreferably at
| east 0 N rﬂnq’rcﬂ'%“ﬁ? eqfer%ﬁi‘i‘gpg%ﬂtq@a%tr@gﬁ}ﬁ fnan rfértcbr?e?%ﬁaﬂ-lsy the samq 5

N'm Aggor NG a0t tdiss ¥ Asedt1d e d b fHe i;ﬁ&l{ﬁﬂﬁ'ﬁ 3G, d hat the

adhesive filmfor sem conductor has a 90~-peel streng at nost 1000 N''m
bet ween t hSamigiandugtor Aeirceah WYie presant rianendibn. sd01 exanple | al

at a tenperagture at, which the_ adhesive fi]lmfor sem conductor is peeled off
10 from t h&%eAPFHHE %@qqi%e%"ggw Rt it At h8Q e Ate & PRESRI Honded

The. torper Shr® AP, THESHEET AV e B St b S BT e of t
fromthe | @athrs, using CEL-9200 (trade name of a biphenyl sealing

15 material produced by Hitachi Chemical Co., Ltd.).

The adhesive film for semiconductor of the present
invention may consist only of the resin layer A, or may have
a support film which 1s coated at least with the resin layer
A. For example, in the latter case, the adhesive film for

20 semiconductor has a support film with one or both sides
coated with the resin layer A, or has a support film having
one side coated with the resin layer A and the other side
coated wilth another resin layer. The preferred are those
having a support £ilm.

25 The method of applying the resin layer A on the support
film is not particularly limited. For example, an adhesive
film of two- or three-layer structure is obtainable by
coating one or both sides of a support film with an adhesive
varnish prepared by dissolving a resin (a) for forming the

30 resin layer A in a solvent, such as N-methyl-2-pyrrolidone,
dimethylacetamide, diethyleneglycol dimethyl ether,
tetrahydrofuran, cyclohexanone, methyl ethyl ketone or
dimethylformamide, and then removing the solvent with heat.

Alternatively, an adhesive f£ilm of two- or three-layer



5 franme and the sealing material after sealing with the sealing materi al
preferably ranges fromO to 250C . Non-limtative but preferred condition
in sealing with a sealing material to neasure the 90~-peel strength at
least at one point of tenperatures ranging fromO to 250C is the same 10 as
that described |later as to the productiop, of the sem conductor device of
the present invention. For exanple, the sealing is preferably carried out
at 180C at a pressure of 10 MPa for 3 mnutes, followed by curing at 180C
for 5 hour STHRGHHFecEls vrinatls biarb sfolvy P rremreazgonge sttt er i al

roduced bydditrachi |l -guchl piild | 4B L Q"
p ¥ediraqhl ) Challl @Rl préurddd- duch s adhGsI P d & Jf‘ﬁecar%skl)?] | ayer

sem conduct or of the present invention may consi'st only .
A, or may KRertashpsrto rfihenhgattresistamtedrenin east sMath ashearesin | ayer

A_For_exampligiing I il A5k o ANENNG 144 TB4OT 20, S cgndyot o

has a support filmw tth one or oat'e the Tesin 1dyer A or
has a sYpp&alvientmbimnnapante sinkeozan vanrtisthe apslividqyier %o ane tde

ot her sideﬁg¥g | ' r. I referr re thaose havi ng
a support film %ﬁﬁ%ﬁeﬁ%?%ﬁ ap%léyiﬁ')ré[g’ tahnéi]&elgelnn l}ea%/tg'% \ _onfrf h%‘js%pport
filmis notcasetibwitdd yhddtiingedftfor apraipias;ican, aﬂfaeséoﬂsrénﬂdrmg)f ftwo- or
t hree-1 ayer 1:S. O 'REQ! V. coatin r th sides of a
support fi Irr??rv&\))i"}tégit ﬁln%adﬂlees%lgé var r??‘rsﬁ'sprcgoglavreétg:e@%dﬁsos% ngesé"I} esin (a)
for form ndaHewh rssiimidatdrony . n Corsdldeaniing sitzh state olf dthe c;]oal.ted )

N- net hy) - 2- | dqne,_ {i et hyl acet.am de, di ef hyl. enegl yco I met hyl et her,

Vb - 2 e AU adi"le%‘éhveé,/ Vrﬁﬁq*?sﬁrﬁ eg,h B

t et rahydrofuran, cyclohexa ( r di met hyl f or mam de,
and then renovi Fpnt Hhes demavanidih.sdieaint sAlfrenn aihes elpp 1 18 aghesiste £id m

o oot S AR b WSS BTG Wi EONTE doncan, e
converted witth tihe lwifesias steaniistesnd (Hatsudat’ksl &ith the precursor
varnish are heated at different temperatures. Temperatures
15 at which solvents can be removed are sufficilent for the
adhesive varnish, while the precursor varnish is preferably
heated to a temperature causing imidation, which is not lower
than the glass transition temperature of the resin layer A.
Non-limitative examples of the method of applying the
20 adheslve varnish or the precursor varnish to the support film
include roll coating, reverse roll coating, gravure coating,
bar coating and comma coating. Alternatively, the support
film may be passed through the adhesive varnish or the
precursor varnish.

25 In the present invention, the resin layer A preferably

has a glass transition temperature of 100 to 300°C, more
preferably 150 to 300°C, particularly preferably 150 to

250°C. When the adhesive film for semiconductor is peeled
off from lead frames and sealing materials, a resin layer A
30 having a glass transition temperature of lower than 100°C may

be peeled off from the support f£ilm or be subject to cohesion
fallure. Also, in wire-bonding step, such a resin layer A
tends to soften in heat, leaving the resin on lead frames and

sealing materials to cause wire-bonding failure.



pol yi m de by heating after application of its varnish, in a 5 solvent to
prepare a precursor varnish, applying it to one or both sides of the
support film and then heating. In this case, by the heating after
application, the solvent is renoved and the precursor is converted into the
resin (a)(such as imdation). Consideri the state of the coated 10
surface, an adhesive varnish is preferable. For the renoval of solvents
fromthe a% lied varnish and the imdation of precursors, if any, the

support fi FREES&Ted W SRalHe h@ten vEhpmasdn dayemhd mayataddongaf temn
precursor yar hesit a2 18ANRA stla1dinfd HAUrtAPYAENET pERIPIHES Jay at

whi ch sol vents can be renoved are sufficient for the adhesive varnlzh,
whil e the préggr 864 Fhenirssin laveredabl B Feslad liayexr Pehporiaxdire glass ng

i m dation, ' I,S..nQt | ower, than th | asg . transithon tepper. re of the
resin |ayef \Q%h%rgﬁ%%lnl %ef"é’felr\?é:ué?arﬁﬁt é’g' & f‘r@%?ﬁ?& oF‘aXpEByfi%gtiﬁéﬁfO
adhesi v& vabnisafteh CE At ataitieSht i 0Ee oy, Midwaritg Udss rol |
coating, reverse roll coating, gravure coating, bar coating and coma

coating. APQermgeilvstyenghb atpBdré from hegdbEramesed through the adhesive
varni sh or the eqursaor. varnish.. 25.1nt present .inventiaqn, the resin

| ayer A prefera@ﬁy%ﬁgs%are& Qgs%vgﬁ%HQ%n%ﬁgﬁgﬁ%yﬁF %Ug'otst?ssmg re
pref er abl y p{56 10 b30¢e g iPrefeddni i & dampeka®ure 230GooMept he

adhesive filmfor sem conductor is péeled off fromlead franes ana seal i ng

mat er i al s, hdghesi,n modeprdf3Fabdyi B 0ACgbashighansi fh@ahéeﬁgeéeb%mqf

| ower than 100C may be peeled off fromthe support filmor be subject to
cohesibh f 400W¢ eorAhighern winethendasg whepe shehrasiaslaybayar 1Askends to
soften in heat, leaving the resin on lead frames and sealing naterials to
cause wire¥Bdg8tnyr & fuby weldghtyathar tempegediuineg lowgy, than 390G, dfer A

ond 1 o8t SenesATE el Vit SRar i T R i S S ansi £ on
t enper at ur edbesiiivghdl lithdo @@ faanes dirf lincwlire-bonding step,
contaminating lead frames and wires. The temperature at
15 which the resin layer A loses weight by 5% by weight was
measured by using a differential thermogravimetric balance

(TG/DTA 220 produced by Seiko Denshi Kogyo Kabushiki Kaisha)
at a temperature raising speed of 10°C/min.
In the present invention, the_resin layer A preferably
20 has an elastic modulus of at least 1 MPa at 230°C, more
preferably at least 3 MPa. Non-limitative but common wire-
bonding temperatures are about 200 to 260°C, generally about
230C. Therefore, a resin layer A having an elastic modulus
of less than 1 MPa at 230°C may excessively soften in heat in
25 wire-bonding step, causing wire connection failure. The
elastic modulus at 230°C of the resin layer A 1s preferably

at most 2000 MPa, more preferably at most 1500 MPa,
particular preferably at most 1000 MPa. The elastic modulus

at 230°C of the resin layer A 1s measured by a tensile mode

30 at a temperature raising speed of 2°C/min with a measuring

frequency of 10 Hz by using a dynamic mechanical analyzer



5 to soften sufficiently at the tine of bonding, |owering the 90~ -peel
stréength at 25C fromlead franes . In the present invention, the resin

| ayer A loses weight by 5 ~ by weight preferably at a tenperature of 300C
or higher, nore preferably 350C or higher, further preferably 10 400C or
higher. In the case where the resin layej;A | oses weight by 5 ~ by weight
at a tenperature |lower than 300C, it nay generate outgas wth heat in the
step of bonding the adhesive filmto |ead frames or in wire-bonding step,
cont ani nat i fgf 3% P aneneRVE REEP r SRECTOLER enpreduce@ by RBeohdgn Che,resin
| ayer A | osgsgwei ght by 5~ by wei ght was nmeasured by using a differential

t hernogravi netric bal ance (TG DTA 220 produced by Sei ko Denshi Kogyo
Kabushi ki Kai shahn dthe Reeperatineentlel ngthperesti (A0 wied ftmrtflefc:xpingent
i nventi on, ' S

| east 1 NPaEﬂ:E %%%icrp irr&;%%f p}re\e?ée?% %@Q%%bfgagfﬁé%%%f? .n%g%'% il\llg"%ﬁ%
common R r eHOHIR rgreempel HHER@s) ares touyr@Qds t 0- QBOT: ) getreidé | grabpst

230C. Therefore,la resin |ayer A having an elastic nodulus of less than 1
MPa at 230C may excessively soften in heat in 25 wi re-bonding step, causing
w re connecti@rN=(0ul e. etlher ejueups (B0) usr asuPBAR ofrdines r £s$0, ayer A

par (1 oul ar e TEELY PretePuntl' SR EIOPLALER SREtn BR RS Atast ¢ ne
resin | ayergvoups nessteedgibyups | elside groitpStontethéenpesapsil € TRHSEADY
mochantoal Saiiias "Ll dadieids BeBatls sarusted Be bedetirny ¢
Rheol ogy Caxonatlig .pdlyimbdie; eseomat iy gndlyvamiddimids) ratepatised for
oS, oI ERY A L0 B AR P BLIRPAES LS 5060,
amide, aromatic polyester imide and aromatic polyether imide.
Among these preferred in view of heat resistance and
15 adhesiveness are aromatic polyether amideimide, aromatic
polyether imide and aromatic polyether amide.

All of the above-described resins can be produced by
polycondensing base components, such as aromatic diamines or
bisphenols, with acid components, such as dicarboxylic acids,

20 tricarboxylic acids, tetracarboxylic aclds, aromatic
chlorides or reactive derivatives thereof. Namely, they can
be produced through known methods employed for the reactions
of amines with acids, and there are no particular limits in
the reaction condition. Known methods can be used for the

25 polycondensation of aromatic dicarboxylic acids, aromatic
tricarboxylic acids or reactive derivatives thereof with
dliamines.

Preferred examples of the base components which may be
used to synthesize aromatic polyether imide, aromatic

30 polyether amideimide and aromatic polyether amide include
aromatic diamines having ether groups, such as 2,2-bis[4-(4-
aminophenoxy)phenyl]propane, bis[4-(4-aminophenoxy)phenyl]
sulfone, 4,4'-diaminodiphenyl ether, bis[4-(4-
aminophenoxy)phenyl] ether and 2,2-bis[4-(4-

35 aminophenoxy)phenyl lhexafluoropropane; aromatic diamines



(-CONCO), ether groups (-O) or sulfone groups (-SQOZ-), particularly
preferably a thernoplastic resin having am de groups, ester groups, imde
groups or ether groups. Typical 10 exanples include aronatic pol yanide,
aromati c pol yester, aromatic polyimde, aronmatic pol yam dei m de, aromatic
pol yether, aromatic pol yether am deim de,4aromatic polyether am de,
aromati c polyester imde and aromatic pol yether imde. Anbng these

preferred in view of heat resistance and 15 adhesiveness are aronatic
pol yet her Z’r‘?‘iv&é’igmnd’e,e%ﬁlﬁilppﬁ)l ytdterns i de -FFhrlanRa iR 9A st her
am de. All qafi o BYARIRSGY I NAbEAN N SAMRE RHRINGRI 1D); A9l ycpndensi ng

base conponents, such as aromatic diam nes or bisphenols, wth acid
conponent s andpeprepwieddretmape thydelidsl 1 e ;i cardoxykd edhamilsoalkanes,

t etracar boxyl i c _aci.ds, omatic, chlorides or reactive derivatives thereof.
Namel y, t h?iélc 2 5hé arzo' I{%o(é}tﬁ?%m ﬁet%‘?&sa“&ﬁﬂwefpr_ the

reacti ofis @frefeirresl Wade Etfdmi&mde&mis tdwrb p&.weg 4]{130 ﬁbathd(ggHo?l! ld,l m Ejs ! nt the
reaction caondition.. Kng nmet_ho can be use or the pol ycondensat i on
of aromati PTEEEXARIY 1A% T i%s Moo Rt i Matds shapine s diaking atdes i ve

derivati vegrictpseendvio R dicomntas, Rraffrad warg e HoldheLase 1east
conponent s whi ch naé be used to synthesize aromati c pol yether imde,

aromati c 36%ol 4, Fred ATPREE Hamnes PpaRiachao Shher 9rqumle
omati c diggqi hayi t roups,

g,r 2- bi !s[ 4- (gg'g]r%&%?)lp g\r{}ce);)%%np %%”I#p@é%gn%?&ﬁﬁﬁyf%%sm n%%%%%o%?)ﬁﬂ%nyl ]

sul fonE) 4tétadi afi mbréihpiwwlcoﬁtﬂwlrenr?ﬁ .s][ Wm@p&mm@s) pﬂ;e_mﬂdd. et her and

2,2-bis[4-(4 anm enoxy) phen exaf | uor.opr opane; aronatic di ani nes

Ta havi g §E SRR HARE. SRS sy APE 1 fei A CETGORGE, SSTHAME ne) :

si | oxane dieanitees9 widdlt ,aprefBrita(Bas RPEP A JF FRIMIIH Hilame@nes and

a,~-d|an1n%%k5%%e%%her groups, 1 to 10 mol%, preferably 3 to 7 mol% of

siloxane diamines and 10 to 30 mol%, preferably 15 to 25 mol%

15 of @,w-dlaminoalkanes; (2) base components comprising 90 to
99 mol%, preferably 93 to 97 mol% of aromatic diamines having
ether groups and 1 to 10 mol%, preferably 3 to 7 mol% of
siloxane diamines; and (3) base components comprising 40 to
70 mol%, preferably 45 to 60 mol% of aromatic dlamines having

20 ether groups and 30 to 60 mol%, preferably 40 to 55 mol% of
aromatic diamines having no ether groups.

Examples of acid components which may be used to
synthesize aromatic polyether imide, aromatic polyether
amideimide and aromatic polyether amide include (A)

25 mononuclear tricarboxylic anhydrides or mononuclear
tetracarboxylic dianhydrides, such as trimellitic anhydride,
reactive derivatives of trimellitic anhydride such as
trimellitic anhydride chloride, and pyromellitic dianhydride;
(B) polynuclear tetracarboxylic dianhydrides, such as

30 bisphenol A bistrimellitate dianhydride and oxydiphthalic
anhydride; and (C) aromatic dicarbdxylic aclids, such as
terephthalic acid, isophthalic acid and reactive derivatives
thereof, such as terephthalic chloride and isophthalic
chloride.



such as 1, 12-di am nododekane and 1, 6-di am nohexane. 5 Preferred base
conponents conprise 40 to 100 nmol ~, preferably 50 to 97 nold of aromatic
di am nes havi ng ether groups and 0 to 60 nold, preferably 3 to 50 nold of
at | east one selected fromaromatic di ami nes having no ether group,

si | oxane di am nes and a, Wdi am noal kanes,based on the 10 total of the base
conponents. Typical exanples of the preferred base conponents are (1) base
conponents conprising 60 to 89 nold, preferably 68 to 82 nold of aromatic
di am nes havi ng FateCWradiips Prefiernedl myel agamsteramoly® thery amldebilde

si | oxane digyiesarind phP 410 AAAR! the HE €' @Mporeh L &2“3’ gﬂgA groeﬁa:j’c@fwith

a, w-di am noal kanes; (2) base conponents conprising 90
pref er abl y % (Rs®7 GANRPIAN TS oe) i QX oi 2hikerhanquptetdero @oups hneis 1 to

10 nol d, prefier i [,am : ( e
conponent s nﬁ%ﬁp%}ls%fn%%l%iowoéjnﬁ dIS dpér)eé er gge}lf/lrmzlcg'efoof gg%mf%tgghr%%t ic
di am ne® h@AROMRTAT Qdlare rey pinidel dotainadledivl algresfioraibihe 4cid 55 nol d
of aromati =T ' QYRS - 0 [ oftponent s
whi ch may %ﬁt@g to B;B/n)lt h%;sir}'nz)eeé\éaérﬂlg&r%aﬁ C pol%{%%e@"?psrﬁncéerf@sgrgangtil% als

pol yet her amaigitmiafe Grfth drooniatd npoll y qirreeffermatilde 0 188 ude Y A)2 200l per

nononucl ear, fri Gar | hydri des or nononucl ear tetracarboxylic
di anhydri dénsc',l so(l;tgkﬁ;gs%taﬁctneg‘fll itic anhydride, reactive derivatives of

trinellitic anhydr itthe QueEserst timivealttikin ¢ flHydrd deswdd @rd dssraminct

pyrome} Liti I anhydri de; ol ynucl ear tetracarboxylic di anhydrj des,
such a%b 30 p&@p‘)%g’n afdsoipséﬁerrlg'l Igl/jtrha‘feer H r i P %%?ng‘?’bht%%ﬁjr%
anhydri de; pentti(cd)esaraprdhtriubhbr graabdd lies acns ,cailims dasrehtngy) ise aci d,
i sopht hal i fd‘ii nd.reactiyve rivatives thereof, such as terephthalic
chl ori de a(r%‘l | sfigp}%f ﬂ%}el ec%rbr' €. 15 Particularly preferred are aromatic

pol yet her ham'hdeit';lm' dﬂl&)hi&'éﬂﬂ&hieerdo)fiaﬂ]larg grd hedra d mﬁ'fmtotﬁigﬁgs e(cﬁ%ec})gis I

react with t ase caqnmonent s r in an anount of Q. to 1. nol ,
pref er abl y &5, rtaj’ej? gznn‘rfbsbpé?a(]?]#ﬂ qﬁ‘f g‘{'531159111'61% TS RRPEPEADMT Dot et her
i mi de Dbt aipaaise By Wil hard it 1a6d Gt A idts 03 v&é!.g{)lrﬁﬁ%of WH tdeypase

conponent s ) in an amount of 0.95 to 1.05 nol, preferably 0.98 to 1.02
nol per nol‘'“df* the latter.

Examples of coupling agents include vinylsilanes,
epoxyslilanes, aminosilanes, mercaptosilanes, titanates,
aluminum chelate and zirconium aluminate, with silane

20 coupling agents preferred. Examples of silane coupling
agents are those terminated by an organic reactive group,

such as vinyltriethoxysilane, vinyltriethoxyxilane, vinyl-
tris( B -methoxyethoxy)silane, B-(3;4-
epoxycyclohexyl)ethyltrimethoxysilane, 7 -

25 glycidoxypropyltrimethoxysilane, 7 -
glycidoxypropylmethyldiethoxysilane, N-B8-(aminoethyl)-T -
aminopropylmethyldimethoxysilane, 7 -
aminopropyltriethoxysilane, N-phenyl-7 -

aminopropyltrimethoxysilane and 7 -

30 mercaptopropyltrimethoxysilane. Among these preferred are
epoxysllane coupling agents having epoxy groups. Herein,
organic reactive groups are functional groups, such as epoxy
group, vinyl group, amino group and mercapto group. Silane

coupling agents are added to improve resin in adhesiveness to



In the present invention, fillers, such as ceramc 10 powder, glass powder,
silver powder, copper powder, resin particles and rubber particles, and
coupling agents may be added to the resin (a). In the case where fillers
are added, the anpbunt added is preferably 1 to 30 parts by wei ght, nore
preferably 5 to 15 15 parts by weight, rgfative to 100 parts by wei ght of
the resin (a). Exanples of coupling agents include vinylsilanes,

epoxysi | an il an capt osi | s, titanates, alum num chel ate
and zi rconl%airﬁpaq {loi-rs‘fL e‘aﬁ]ﬂq&’ ethajglﬂJp‘T APIRES prieterReRlizganpl es
of silane ahfplfirum engfgm@rarﬂlnh@e ted i Qﬂ? tye@rhri:g e I&é’&tff&nes
group, such as vinyltriethoxysilane, vinyltriethoxyxilane,
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rani nopr opy] nyl.-r nopropyltrinethoxysilane and r 30
mer capt opr p tﬁg§%§§$3|lane ﬁﬁ%ﬁ' e preferred are epoxysil ane

coupl i ng agent s Suppon:g efldms gredise jl'rbrtm_eﬂ,pllfermfﬂ cLoveardiore a;f@%%t are
functional _qgrqup such y up, vin rou anm no group an
nercapto gro q}i%ﬂ c]gilﬂﬁ%fg ég’e t&eafr% ¢ t%-]r“hﬁ?"‘lﬂﬁ'e et resin
adhesi venemlie(rab]]ﬁa &qopwatt fid rehd hedeqlly dF Mgty ity Mesdihd aYEFPidd OdRg
peellngooff fr ort fHQﬁéﬁ§the tinme of peeling fromlead franes and

seal i N ma gﬁr 9 FEHS tom deyhhatt, drridiiiandgante i's

pr ef er abl y sblle@tEa Fﬂfdns the Wl ,cﬁdﬂyﬁﬁgfre?;lfﬂrr]ﬂé(%é (bso&%%%?{tdefgl Ib?/rs

wei ght, relative to arts b ht of

usabl e in &€ %§§bﬁp i% § rorfrgma pedrtamddedmide i AnQRatimt

pr ef er abl ypwyldun(fm@e Afromdtad HIIGATRY SdIFJRAL ddlyhief B Of
appl ying resu%ide,ryké%atic polyether ketone, polyallylate, aromatic
15 polyether ether ketone and polyethylene naphthalate. To

improve heat resistance, the support film preferably has a

glass transition temperature of at least 200°C, more

preferably at least 250C. Using the above-described heat
resistant resin films prevents support films from softening
20 during the steps using heat, such as bonding step, wire-
bonding step, sealing step and peeling step, improving
working efficiency.
The support film preferably has sufficilently high
adhesion to the resin layer A. When adhesive films afe
25 peeled off from lead frames and sealing materials at 100 to
300°C, support films with weak adhesion are subject to
delamination on the interface of the resin layer A and the
support films, leaving resins on lead frames and sealing
materials. The support fillm preferably has heat resistance
30 and sufficiently high adhesion to the resin layer A, so
polyimide film i1s particularly desirable.
The polyimide film is not particularly limited in kind,
but, to decrease the warp of lead frames bonded to the

adhesive film for semiconductor, preferably has a linear



10 fabricating sem conductor devices, particularly preferably selected from
t he group consisting of aromatic polyinm de, aromatic pol yam de, aromatic

pol yam dei m de, aromatic pol ysul fone, aromatic pol yether sulfone,

pol yphenyl ene sul fide, aromatic pol yether ketone, polyallylate, aromatic 15
pol yet her ether ketone and pol yethyl ene yraphthal ate. To inprove heat

resi stance, the support filmpreferably has a glass transition tenperature
of at least 200C,_ nore preferably at |east 250C. Using the above-described
heat resi st%rmaési%ﬁqulbr%ﬁg%@@lﬂpmﬁ &Y Imastf rHA Xa0f shngt2@0dud ng

the steps i heat , such as . honding step, W rehopding step, sealing step
and peelingﬁgﬁgp,mpﬁﬁr8€ﬁgﬁrﬁagwiﬁ§ gPFcheﬁ§%1oTﬁggsUBﬁﬁF%cFiPﬁiﬁreferably
has suffi ci ' esj t es Jogsi n | ayer A. W adhesive fi

are 25 peelpg%téo@%f%flg]orﬁaﬁdre}"&#%o&dréééagny §éa| Fﬁg&ﬁﬁFgFﬁgl gﬁgt VeE® Of ,
support fi lframsis hosiia athasie adies St Edlin ¥ elaidiiduit e, thge

I nterface of .the reshﬁd!ayer A and the support filnms, |eaving resins on

| ead framefoddMde ifidmRraieqablyrhas dodarmal mhiriakagnisatie oAt
resi stance md(3tand 194 ,f infd e tgpe i b BARAS ikt @ e, e thd @Y e foratdLy

polyimde filmis particularly desirable. The polyimde filmis not
particul ar [&f Mot €d 5% kiheh Hmated dadexre@séorhe wanpsof | ead franes
bonded to the aghesive iIn1E9r sem condyct or, preferabuy has a |inear 17

thermal expansi omcc oAt JREURRAT G I 1R 16 Hretarady Soaied thre

pref.erabl y imicreaaste 2dhe$ikh HC thepardsigiliarder m.ef avoab Mttt aoSte 2. 0 X
10" 5/ To decreas%ﬁ;q§lmar of lead franes bonded to the adhesive film
o e dRaa

for seht cofRTPaeS ¢ Gfe FEaaRMST b Hreh SURPATHe frdl™ shr i nkage

ratio of atinwslsided chemiyle treiteteritly e NA.kkli firddiefedy efifd ably at
nost 0. 05 n_heated to 200C for 2 hours. The surface of the support film

i s pref er alffy- 3 AP IHRY fhedidiedghdeBeniscalh & neadments such as sand

Non-|imt aiate treatment, plasma treatment and corona treatment.
The thickness of the support film is not particularly
15 1limited, but to decrease the warp of lead frames to which the
adhesive film for semiconductor is bonded, it is preferably

at most 100 4m, more preferably at most 50 Um, further
preferably at most 254m. The thickness of the support film

is preferably at least 5 Um, more preferably at least 10 U
20 m.

The support film may also be made of a material other
than the above-described resins, selected from the group
consisting of copper, aluminum, stainless steel and nickel.
Using a support film made of such metal brings the linear

25 expansion coefficient of the support film closer to that of
lead frames, deceasing the warp of lead frames to which the
adhesive film for semiconductor is bonded.

In the case where the adhesive film for semiconductor of
the present invention has a resin layer on one or each side

30 of a support film, particularly one resin layer A on one side
of a support f£ilm, the ratio of the thickness (A) of the
resin layer A to the thickness of (B) of the support f£ilm,
(A/B), 1is preferably at most 0.5, more preferably at most
0.3, further preferably at most 0.2. 1In the case where the



10 exanpl es of the surface treatnment for the support filminclude chem cal
treatments such as alkali treatnent and silane coupling treatnent,
mechani cal treat'nents such as sand nat treatnent, plasma treatnent and
corona treatnment. The thickness of the support filmis not particularly 15
limted, but to decrease the warp of |eagilgframes to which the adhesive film
for sem conductor is bonded, it is preferably at nost 100 m nore

preferably at.  nost_ 50 m_further Freferably at nost 25m The thickness of
the suppor £F53M9%s theridhiminess (AhQf ctheregin IR¥gRrhnty the| east 10

20 m The siHMdedd |df NEY) dS0cks s@slsorf f1imRE efd A8y otferpdhan the

above-described resins, selected fromthe group consisting of copper,
al umi num  $&al nIe aghagive o i Kegndastacer s ubipprio fihen nebenefleseh

retal bri ngs e Lot By exenal spohid gyl SHSSIPREL LELgLCl oser

to that of |lead franes, deceasing the warp o ad frames to
adhesi ve fidRR¥gaGan coirRE g i worjakibll ty rand e nedec wiret &y twizemdhesi ve

filmifor SUBRAnIUSS Ofedl £fimdd oSOl LYERUdON NS, % TASLL | AYSL o one or

each side 30 of a support m particularlTy one resinTayer n-one side
of a supporfiormednon raghtsivlefof e suprirestlimy) e tretiesoh thger A to

the thicknegs Afnd ﬁ%g)ﬂpr ' ( ' f € ly.at nost 0.5,
nore preferabl natSEgnDds:Et %ﬁ% urthiear;%ﬂ; rergfoertgéﬁe%/ ait Stnrg%t&g{%‘b :?/sn t he case
wher e the PrefreqmabplinfO tbhel thd ckriesk, (Mrefprakerasin 0 &8sk #otbh.1he, '
t hi cknegs f §%$ﬁ fil (A .S re th 0.5,,.the adhesive
film tggdsq{aét?%ﬁﬁadtfjlg’et 0 %é\/bo][%ng]lbssﬁg ?hjéc =% @{/g‘?écgb%eﬁe% t he
renoval of 1syerern s afgrisdrapp) icatd gb Lavekiodd peekabiablky 2rd 15 _
productivity when bonded to lead franes. In the case where a resin layer is

formed on edamh fuddeéher prefemabilyf 4l o tlloe L@ati o of the thickness of one
resin layer to that of the other is preferably 0.8:1 to 1.2:1, nore

preferably 0.9: % sppport fgllm may hawe ptbrskdas woptied prkth nikkness
(A) of the reasim lapar Mt ddai @l dancd ) cuRl BY ey @i P] Ve 361 Pn 15

15 for semiconductor due to the volume losses of the resin
layers A caused by the removal of solvents. It is preferable
to coat one side of the support film with the resin layer A
and to coat the other side with a resin layer, which hardly
softens at high temperatures. That is, it is preferable to

20 coat one side of the support film with the resin layer A
having adhesiveness, and the other side with a resin layer
(B) which has no adhesiveness and has an elastic modulus of
10 MPa or more at 230C.

In the present invention, the.resin layer B having no
25 adhesiveness preferably has an elastic modulus at 230°C of at

least 10 MPa, more preferably at least 100 MPa, further

preferably at least 1000 MPa. A resin layer B having an

elastic modulus of less than 10 MPa at 230°C may soften in

the steps using heat such as wire-bonding step, and adhere to
30 molds or Jigs. The elastic modulus 1s preferably at most

2000 MPa, more preferably at most 1500 MPa.

The bonding strength of the resin layer B having no
adhesiveness is not particularly limited so far as it 1s low

enough to prevent adhesion to molds and jigs in all steps,



,um further preferably 4 to 10 ,u m The support filmmay have both sides
coated with the resin layer A to counterbal ance the curl of the adhesive
film 15 for' semiconductor due to the volune |osses of the resin layers A
caused by the renoval of solvents. It is preferable to coat one side of the
support filmw th the resin layer A and {g§ coat the other side with a resin
| ayer, which hardly softens at high tenperatures. That is, it is preferable
to 20 coat one side of the support filmwth the resin layer A having
adhesi veneg8d did pried egraipdly siugd wilidt dheedion -papgdr stBengithc lathas @o

adhesi vene h a l.astiic nodul us. of .10 MPa ar re.at 230C . In the
present i n@%ﬁt%:é%r? %?lﬁe%re%sl?’n Haérf&'r%Baﬁ‘;/i d‘]q% o35 j&t?ﬁggis\/éﬁés;s et ably
has an el adi/inc model preflera®§ aft alodtedasiN/AQ MPar ra_xra@lprlree,f ambB hlpé_é:m | east
100 MPa, further .preferably at. | east 00 MPa. A resin |ayer aving an

el astic modirges ﬁ'ec’sg‘ﬂal%?efo a%%frat]t?’%(fé legere® it BFResi&Ds using
heat sugh agawnie- BORHRG AR £ 130k 34 ol ] - [astic
nodul us is %Fef esrably gt nost 2000 MPa, nct?rntg%prgf regr)atb%?"f édenl%}t O%Wa.
The bondi nyigty engpressiurehefr &MPa.ayer B havi ng no adhesi veness is not

articularly Iim.t ar.as it ig |low enoygh to prevent adhesion to

gol ds and jigs :f]r? ggle%gtnfatpst,h% f&sﬁlgﬁgoins o @Pg'%é"bﬂ? Jd&F tcl‘?é]tsle{an(i,’YQOM peel
strength aSoZE@nbagweenbbh@im@sBmebay@urﬁ-amdfﬂmbdﬁt@@J:syayﬁhdeﬁfgﬁrmU|5
N m nore ferahl,y at . nost N m__,For, exa . _the peel strength js
neasured a E@r E’te%lé'i)r[1 sisr?elpayé:}‘eBrie_?iﬁlr JOYEF g‘g’%{lir‘i‘?t an m%%nwdrwslo
secondsp at o# tlﬁml’aafa!t_r93@f°02§9§f$&:591? Hé_gsgugfag& 8rdRai+{8nprevent the
adhesion to nolds or jigs caused by softening in bonding step, wre-bonding

step, seal itempetrepured ofe@lt Ngastten.50f0¢ hesknplraystabBlpartngeaBtel astic
nmodul us
200°C, further preferably at least 250°C. The glass

transition temperature is preferably at most 350°C, more

preferably at most 300TC.

15 The resin layer B is not particularly limited in resin
(b) used to form it, and the resin (b) may be either a
thermoplastic resin or a thermosetting resin. Usable
thermoplastic resins are not particularly limited in
composition, and are preferably the thermoplastic resins

20 having amide groups, ester groups, imide groups or ether
groups that are mentioned above. Particularly preferred is
aromatic polyether amideimide obtainable by allowing the acid
components (A) to react with the base components (3) in an
amount of 0.95 to 1.05 mol, preferably 0.98 to 1.02 mol per

25 mole of the latter. Usable thermosetting resins are not
particularly limited in composition, and are preferably epoxy
resin, phenolic resin or bismaleimide resin (such as one
obtainable by using bis(4-maleimidophenyl)methane as a
monomer). A mixture of a thermoplastic resin and a

30 thermosetting resin may also be used. In a mixture of a
thermoplastic resin and a thermosetting resin, the
thermosetting resin is preferably 5 to 100 parts by weight,
more preferably 20 to 70 parts by welght relative to 100
parts by weight of the thermoplastic resin.



10 of 10 MPa at 230C preferably has a glass transition tenperature of at

| east 150C, nore preferably at |east 200C, further preferably at |east
250C . The glass transition tenperature is preferably at nost 350C, nore
preferably at nbst 300C . 15 The resin layer Bis not particularly limted
inresin (b) used to formit, and the reggn (b) may be either a

thernopl astic resin or a thernposetting resin. Usable thernoplastic resins
are not particul arlréllirﬁted in conposition, and are preferably the

t her mopl astic r &S f2Fesn AP Jamaye by sed Sdilders.omneh iaf Rerplms or
ether groupowdeat, FladEHdwdrd ahovar Raddiy! Adppd¥ §drded i Pt Ic

pol yet her am dei mi de obtainable by allowi ng the acid conponents ( t
react withPEREISIES FmFahas nagjticies, ansumouwslinmmgants .05 mlthe

preferably cBs®8 whrk 3 1MRlrPrlad@lE Hhd Mndudit &l gﬁ}%ﬁlfaﬁ herymsgtting

resins are _not parti cul arIg{'l limted in conposition, an re preferably
epoxy resi 80 PREHS by medightor maredreafemedlve s tq difcPart oy otsighiabl e
by using bireQ4tI¥eCitd dURNYRL ISR At 2ETHIYTS Xt Urgg, OF

t hernopl astic resin and a ?C%%Ither noset tﬁg%r esin rre?Z/Sia s(orﬂ))l;'e t}gleeg.a nunat

m xture of O CR&PHIM%GsFeR tisedisn pnef exattiar fodet tAhpamds Dy wedght,

t her noset t idG el S3HaF el refeenapl Iyt i r referably
20 10 70 pIrS B uS oy o v pelrh t p s ket (R abd A

t her nopl astbivc wedgiht of2(HEo nesd oy ddi)n (b) nmay be added fillers, such as

cer am {4 powder , mgl.a e £S5 r e 4GO er,..resin particles
or rubber parti C’I?lgs,ﬁ%gﬁ%\agg’uplf?r#én\igl e%?l\s@%jlrer?jt?hg'% %‘g%%earvémﬁ N%rs are
added, t headivesdvenessr onertilsl suppeots £30mpdrst ndty paeitghitylaniye lpmeifterdbl y

5to 15 pa lnght .rel gt t 0 rt Laht _of. the resin (b).
The anount %Ig %Sp il%gj até%ntqls?s:igl pl% %r ggﬁ'f %#ﬁ’%b&aﬁl’?lﬁ&%i%rﬁ‘%s re
pr ef er abl y vernd shs ofarthe esdm (i) mddlsstolwed dnl@) spadnvtenthy samtghis af- t he
resin (b). e T fo form the .resin layer vi.ng n
adhesi venersns%(%(r)l?it ﬁg%y&%%&%doﬂﬁ'mdiqg'er?&ylﬁé’rettia% d ﬁqq%yr]'@%‘.qué’r"@xarrpl e,
the resd n Hdyerth3li ®themeddiyrahydryifuran,r esidl ohaxzindhed§ ndthylesthyb)
di ssol ved | ol vent C s _Nnethyl - 2-pyrrolidone, dinethylacetam de,
di et hyl enea(%:%(r)lf% PS5 gil%%mqf%lrﬂﬁm'i%t h oﬁb’lpzl’r?,reccfilﬂhe ‘eThpt hyl
et hyl ket omemow idigmethiey Isodvemt g, Heating .S winernatiivalygnd it ey neovi ng
t he solvent, by heating. Al ternatively, it may be forned by dissolving a
precur sor %P"%ﬁg ?’ sir&ﬁ'sft?)l,v &h PRESEHSSST °§u<¥|1113a§e§1|5’ol(§ﬁm Fhdeltid can
be convert ptteicureorheuh aeata peIiyaimidid ewid Cah Peclkorvertd MinidaHesi n
by hea%d)ng\;%% er api%I i cation of its varnish, in_a solvent to prepare a
r’sor

precu i SRSISEME FeSiP (&) sechuFsor Polyimided nasdm hyatiefting
this case, affetrhappdaidatd oaf lofr iamPhiagdiiis®, inhe S1NRt itd pHEPS and the
precursor b%e%%g%%&r%%fdyg%,tg%plying it to the support £ilm, and then
heating. 1In this case, by the heating after application, the
solvent 1s removed and the precursor is converted into the
25 resin (b). In view of the state of the coated surface, a
resin varnish is preferable.

For the removal of solvents from the applied varnish and
the imidation of precursors if any, the support film coated
with the resin varnish and that coated with the precursor

30 varnish are heated at different temperatures. Temperatures
at which solvents can be removed are sufficient for the resin
varnish, while the precursor varnish is preferably heated to
a temperature causing imidation, which is not lower than the

glass transition temperature of the resin layer B.



25 resin (b). In view of the state of the coated surface, a resin varnish
is preferable. For the removal of solvents fromthe applied varnish and the
i mdation of precursors if any, the support filmcoated with the resin
varni sh and that coated with the precursor 30 varnish are heated at
different tenperatures. Tenperatures at i ch solvents can be renoved are
sufficient for the resin varnish, while e precursor varnish is preferably
heated to a tenperature causing imdation, which is not |lower than the

gl ass transiti od™ dffercRSh FTY e thermeseftdnB resin |or theausmatior a

e et 0 Senip st sl ¢ WAL SO0 0 g

thernosetting resin is used i c nod SIN0)
resin | ayeth8 m@pid ddlbe tdg kst ko mosiwees @f rdree mesiguriagen e Bay

thermoset tifigd & _dM Y 1P 13 MPa %Q:pln*o&aet | : héc"i'ngggﬁ]ﬁ’egﬂ% ng may be

perforned either at the same time of or arter or renoving
sol vent® orthiexmeastdiingongsisl byhdemdhlaw \af ey mppdri cedriicqondultieor due to

L1 ! U R e v AN A GOTREANL S i YL B Lo
the resin Itheeheltduy tfpy meerviiory grolotenitey cof infie¥atdsetti ng resins. o
br ecur sor - var i SkEEh e He, e g it 308 R oSBT A Y
coating, gvalume dows mg, ter reedn rgyend X deTeongainisite Aldyerttad iwelyme t he
supporiofl 43I DG RASRA A A" f IR "5 LR B bedo iy USRS or
the shrinkage of the resin layer B due to imidation or curing
of thermosetting resins. '
Non-limitative examples of the method of applying the
resin varnish or the precursor varnish to the support film
15 are roll coating, reverse roll coating, gravure coating, bar
coating and comma coating. Alternatively, the support film
may be passed through the resin varnish or the precursor
varnish.

20 LEAD FRAME
For example, the lead frame of the present invention may
be produced by bonding the adhesive film for semiconductor of
the present invention to a lead frame with the resin layer A
contacting one side of a lead frame.
25 The condition during bonding the adhesive film for

semiconductor to a lead frame is not particularly limited,

and the bonding temperature is preferably 150 to 400°C, more
preferably 180 to 350°C, further preferably 200 to 300°C.

Bonding temperatures lower than 150°C may decrease the 90 -

30 peel strength between the lead frame and the resin layer A.
Bonding temperatures higher than 400°C may deteriorate lead
frames.

The pressure for bonding the adhesive film for
semiconductor to a lead frame is preferably 0.5 to 30 MPa,



For exanple, the lead frame of the present invention nmay be produced by
bondi ng the adhesive filmfor sem conductor of the present invention to a
| ead frame with the resin | ayer A contacting one side of a |ead frame. 25
The condition during bonding the adhesive filmfor seniconductor to a | ead
frame is not particularly limted, and tdp bonding tenperature is
preferably 150 to 400C, nore preferably 180 to 350C, further preferably

' t 150C t he 90~ 30
peel atrendPReoBEREe T o2 PEAME G B SR SERALIA S BéhdimdTee-
tenper at ur 8enALAReH el ARG Y 48ls I0EARd SAY Hediihse T RPSSUre

for bonding the adE%5|ve filmfor sem conduct or tg'a l'ead frane is
pr ef er abl ypeed is¢rangiiha betweemprtheplefad fixamnel and 2helVBesiunidyesr A.

ref er abl 5 . ndli r wer than Q.5 NP decr ease
i pucdy Gt aldsae tulaassi
pressur i gher a i3m
t he adhesi i Lm_f.or, I ganduct.or a leadq frame is preferably 0.1 to 60
seconds, néﬁe%pgglgrgﬁﬁégagﬁopgﬁfgggkﬁ sP'ﬁu&Fhé 5F€P@%§bPVQ§QC)20
seconds. Bpmeifegabilyed sleosierseidonds). fmm&dpmfedamzaag t-od_tzh)e ?Q - peel
onger t hak B8 88con BOTRAPY SRS ROCREAR ROSGH Pi-d; SREGTen g SRR y.
Before breehdr oot Spaap! bedenBih- BERLLAA khePiBhA 2hbiteCahl EfleOtbshiar about

5 to 60 seconds. Lea rames usable in e present I nvention are not 1
parti cifl ar Layeirnit ed Bonddaigetilmes dwndgexarhlass 6i0nclecdadsr mayalllomes; tdiech as
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applied, pre-heating is preferably carried out for about 5 to
60 seconds.
Lead frames usable in the present invention are not
15 particularly limited in material, and examples include iron
alloys, such as 42 alloy, copper or copper alloys. Copper or
copper alloy lead frames may be coated with palladium, gold

or silver.

20 SEMICONDUCTOR DEVICE
The semiconductor device of the present invention
produced by using the adhesive film for semiconductor is not
particularly limited in structure, and examples are packages
wherein only one side (the side bearing semiconductor

25 elements) 1s sealed to expose lead frames on the other side
to use the exposed surface for external connection (Non Lead
Type Packages). Examples of packages of such a structure
include QFN (Qdad Flat Non-leaded Package) and SON (Small
Outline Non-leaded Package).

30 For example, the semiconductor device of the present
invention is produced by peeling of an adhesive film for
semliconductor from an adhesive film-bearing semiconductor
device comprising

the adheslive film for semiconductor,



20 SEM CONDUCTOR DEVI CE The sem conductor device of the present invention
produced by using the adhesive filmfor sem conductor is not particularly
limted in structure, and exanpl es are packages wherein only one side (the
si de bearing seniconductor 25 elenents) is sealed to expose |ead frames on
the other side to use the exposed surfacgyfor external connection (Non Lead
Type Packages). Exanples of packages of such a structure include QFN (Quad
Fl at Non-| eaded Packa g% and SON (Snall CQutline Non-leaded Package). 30 For
exanpl e, the serft éd*rf’cﬂgJ e Rendeditq Hhgradharlvevidin ofeX s produced by
peeling of shibitfiotdd WIRH ¥ne W EONICURN TN AR NEH Ve L 8" T N
sem conduct or devi ce conprising the adhesive filmfor sem COnductd ,-193 a
| ead frane BSSHdeda¥eE He adhesive filmfor semi conductor with one si dg OL |
the | ead frane Cit d i ' dyctor_ el ement bonde
to a die pad onCegtnr}:toet?z'{hriedrd}gi&s‘“ihﬁ)exr ?lﬁéewgioﬁer@ér%e rgac&va_qar ;b %:(gnonnec Ilmn%’?]ﬁe
sem conductsdrdes|adheihe grpdirframter | ead of the lead frane, and a sealing

mat eri al which spg)y ].ﬁ.fg]g r ﬁ!@gi and. the v re. The

sem conduct or devi%;czr%o?go uce ﬁér)lgsﬁe adhesi ve %%ﬂr%dtgraritg ‘ijr‘ﬁfﬁ%?or

of the pred&@ad iaf/eihe credthsErpmeel lamt capability for increasing high

density and decr | hi SS nd ,,ncorpaorated for e le in

i nformati on appaaf}t%l%gls@ Zﬁac asglp(;@-b‘e tseefagl&o es_seomoiconéjuctor efement
and the wire.

10 The semiconductor device produced by using the adhesive
film for semiconductor of the present invention has excellent
capability for increasing high density and decreasing area
and thickness, and incorporated for example in information
apparatuses, such as pocket telephones.

15
METHOD OF PRODUCING SEMICONDUCTOR DEVICE

The method of the present invention for producing a
semiconductor device comprises
a step of bonding an adhesive film for semiconductor to

20 a side of a lead frame having inner leads and a die pad,

a step of bonding a semiconductor element to a die pad
on the other exposed side of the lead frame,

a step of connecting the semiconductor element to the
inner leads with wires by wire-bonding,

25 a step of sealing the exposed side of the lead frame,
the semiconductor element and the wires with a sealing
material, and

a step of peeling off the adhesive film for
semiconductor from the lead frame and the sealing material.

30 In the case where the lead frame comprises a plurality
of patterns each of which comprises a die pad and inner
leads, the sealed lead frame is optionally divided into a
plurality of semiconductor devices each of which contains one

semiconductor element. The division step may be carried out



15 METHOD OF PRODUCI NG SEM CONDUCTCOR DEVI CE The net hod of the present

I nvéention for producing a sem conductor device conprises a step of bonding
an adhesive filmfor semconductor to 20 a side of a |ead frane having
inner |eads and a die pad, a step of bonding a sem conductor element to a
die pad on the other exposed side of trmbiead.frane, a step of connecting
the sem conductor elenent to the inner |I'eads with wires by w re-bondi ng, 25
a step of sealing the exposed side of the |l ead franme, the sem conductor

el enent an@itheriatdeniithe & tamldhgendiiad ax @mafra @Ieepstgafp ﬁﬂblps?l_nig

t he adhesi f f 1 C f rame and the sealing

mat eri al . %%flﬁh%%éﬁﬁgggﬂk%g?gﬂfﬁgﬁié%%ﬁk%gﬁ%kggﬁﬁrises a plurality of
patterns each offhghiaghesdver ifddam £odi sepadcaihadtorendeghdsy tHe swated | ead

frame is optl I | M [ | |t f .semi.conduct or devi ces each
of which c%tr?tsgiﬁ'y &gng{e\ﬁg%?g&r%&%ttglp% (#é"ﬁéé‘{rﬁa?h%h&%ﬂ‘l |e§10n%tsqre€’??dﬁpﬁbee'
carri ed outthep addiesiore ffitlar fidre serdporideealn oy theaflteard tfraanss eff ofhe

peeling of {,,LhenddNger 1dd Bde?’s RFTHEHY WS Pre method.

Examples of usable lead frames and suitable condition
for bonding an adhesive film for semiconductor to a lead
frame is the same as that described relating to the |

10 production of the lead frame of the present invention.

Non-limitative examples of adhesives usable for bonding
a semiconductor element to the die pad of a lead frame
include adhesives of paste form, such as silver paste, and
adhesive tapes. After a semiconductor element is bonded to

15 the die pad, the adhesive 1s generally cured with heat at 140
to 200°C for 30 minutes to 2 hours.

A non-limitative example of the material of the wires
usable for wire-bonding i1s gold. For example, wires are
bonded to the semiconductor element and the inner leads of

20 the lead frame by heating them to 200 to 270°C for 3 to 30
minutes.

Non-limitative examples of sealing materilals usable in
the present invention include epoxy resins, such as cresol
novolak epoxy resin, phenol novolak epoxy resin, biphenyl

25 diepoxy and naphthol novolak epoxy resin.

To the sealing material may be added additives, such as
fillers, and non-flammable materials, such as brominated
compounds. The condition during sealing with a sealing
material is not particularly limited, and sealing is

30 generally performed by heating at 150 to 200°C for 2 to 5
minutes at a pressure of 10 to 15 MPa.
After sealing with a sealing material, the adhesive film

- for semiconductor is peeled off preferably at a temperature

of 0 to 250°C. At temperatures lower than 0°C, resins tend



The adhesive filmfor sem conductor used in the abovedescribed nethod is
not particularly limted. For exanple, 5 the adhesive filmfor

sem conductor or the |lead frame of the present invention are suitable for
t he method. Exanpl es of usable |ead frames and suitable condition for
bondi ng an adhesive filmfor sem conduct to alead frame is the sane as
that described relating to the 10 production of the |l ead frame of the
present invention. Non-limtative exanples of adhesives usable for bonding

a seni condf@ FEidheht the (IRadyifrang ad Lhe fpakas Mgl adki ves of
aste form éﬁ#ﬁk | r t hegive .t apes. After a.sem conductor
glenent istbo eéﬁﬁgﬁ%%%ﬁﬁgﬁgféﬁggg?ﬂ% e’a h@sﬂ?@giiregﬁengif red with

heat at 14Geali2)Gdteridl mautes deterinrited A By 418 tadne ersxsom) € of
the material of the wires usable for wire-bonding is gold. For exanple,

wires are B&eidenperataine i genetrefdrately 10 thehler pagddsudfardy t he
| ead frame by heating themto 2QQ to 270C for 3 to 30 m nutes.
Non-1i n?t ald %Fﬁ’?éss%ft%ezaﬁq g materials usable in the present

i nvention includg epMerdEs! ZeSIS%ﬂ% LS Jﬁgt/%o%q&r?g@g%%%{fﬁ n, ¢ ofrenol

novol ak epoxy resin, bipheny poxy and nap epoxy resin

To the sealsea]imgy endtadringly e addat mddiddtiary avab®@sd iddECs £oand
non-fl ammabl e materials, such as brom nated conpounds. The condition during

seal i ng wi VST NAF Srat SMealstep it Reaking|afd the pdhasivmdELbniforg is
30 gener al IgerRRIdrAUERG O E AU Rad F¥rdne 200C iy cedPimy %ﬁﬁﬁgﬁt a

pressure of 10 to 1.5 MPa. After sealing with a sealing materi

adhesi ¥@& f Ma¥% @& caRiash it githephafarefar @isfey dile) stem aergaringre
of 0 to 25Qhe sMalliiPHAldF18S | over than 0OC , resins tend

It 1s desirable that after sealing with a sealing
material, the adhesive film for semiconductor can be peeled
off at 0 to 250C, without leaving resin residue on the

15 sealing material and the lead frame. If a large amount of
the resin is left, the appearance will be deteriorated, and
the lead frame may case connection failure when used for
external connection. |

It 1s therefore preferable to remove the resin remaining

20 on the lead frame and the sealing material by mechanical
blushing or solvents. Non-limitative but preferred examples
of usable solvents include N-methyl-2-pyrrolidone,
dimethylacetamide, diethyleneglycol dimethyl ether,

tetrahydrofuran, cyclohexanone, methyl ethyl ketone and
25 dimethylformamide.

EXAMPLES

Hereinafter, the present invention will be described in
detall referring to examples, which however do not limit the
30 scope of the invention.

PREPARATION EXAMPLE 1 (preparation of the aromatic polyether

amideimide adhesive varnish used in Examples 1-4, 7 and 8)



25 to remain on the lead frame and the sealing material. At tenperatures

hi gher than 250C, the lead frame and the sealing material may be
deteriorated. For the sanme reason, the tenperature of nore preferably 100
to 200C, particularly 5 preferably 150 to 250C . In general, after sealing
with a sealing material, the sealing natfgial I's cured by heating at 150 to
200C for several hours. The step of peelTng off the adhesive filmfor

sem conductor fromthe |ead frame and the sealing material 10 may be _
carried out eitHEtDF orelbremffyr ircktdis llation sk eduippedt eri al .

[t is desi hale d Nedifdteeald Nt Mhldy 2 6l LALIRLEIT L cdbe agdes! ve

filmfor sem conductor can be peeled off at O w t hout | eavi ng
resin resi di@dnlanitirm calumy waxerpkceh®iha ead f6hmel) fof 2a2ge

amount of t rESi4L 4 ?ﬂgﬁyg 1] ter] orat t he

| ead frame Hr}gsy[ ﬁs%%%nﬂnié:%?%é\% 1 [ure ]\%}gﬁ%ﬂsée ﬁrpdeak‘feé ng?1 (ggznnrgé;?? on.
It is ther éforle IriafselIdanl naprapwl/et & treamatdiyi distel oxane .20de1 diesdraed
frame and t [ ' i cal blushin spol vent s.

Non- | i mi tatjihl\e/elﬁ %g)em%{eédﬂ{ &2%1%&%%% e glf)}ﬁ/ge%ﬁ'gmfjﬁ%rf JifsS beated

N- et hyl - 2ty rrodCi, dana, 3di.seighyloaasisariodsy, o at,hyl-anaalinedloadid@id Waset her,
t et rahydr of uran, cycl ohexanone, nethyl ethyl ketone and 25

di met hyl f ordisasicdere EXVaRIEES HerBhenaddlort 1dhevgy esmilted nuwendCTqn anid 11 8. 4

described in detai] referrj] {0 npl es,. which however_do not |imt the
30 scope of t(&’e’ v %i)orﬁ %'d‘@ EM@% (PHeFatdn ivGe adde
aromatie palfteiheihenteiendl Xher al hastiper Mes isibrsRS wdl RxedBd Bfed; 4139 @nd

8
) of triethylamine was added. After stirring for 2 hours at

room temperature, the temperature was raised to 180°C and
reactlion was carried out for 5 hours to complete imidation.
The resulting reaction solution was poured in methanol to

15 separate a polymer. After dried, the polymer was dissolved
in N-methyl-2-pyrrolidone, and separated again in methanol.
Drying under reduced pressure was carried out to obtain a
purified polyether amideimide powder. 120 g of the polyether
amideimide powder and 6 g of a silane coupling agent

20 (produced by Shin-Etsu Chemical Co., Ltd., trade name: SH
6040) were dissolved in 360 g of N-methyl-2-pyrrolidone, to
obtain an aromatic polyether amideimide adhesive varnish.

PREPARATION EXAMPLE 2 (preparation of the aromatic polyether

25 amideimide adhesive varnish used in Examples 5 and 6)
Into a 5-liter four neck distillation flask equipped

with a thermometer, a stirrer, a nitrogen inlet tube and a

fractionating column were placed 258.6 g (0.63 mol) of 2,2-

bis[4-(4-aminophenoxy)phenyl]propane and 67.0 g (0.27 mol) of
30 1,3-bis(3-aminopropyl)tetramethyldisiloxane, and dissolved in

1550 g of N-methyl-2-pyrrolidone. The solution was cooled to

0°’C, and 187.3 g (0.89 mol) of trimellitic anhydride chloride

was added at the same temperature. After the trimellitic
anhydride chloride was dissolved, 100 g of triethylamine was



26 Into a 5-liter four neck distillation flask equi pped with a thernoneter,
astirrer, anitrogen inlet tube and a fractionating colum were placed
258.3 g (0.63 nol) of 2, 2bis[4-(4-am nophenoxy) phenyl]propane and 10.4 ¢
£0.042 mol) 5 of 1, 3-bis(3-am nopropyl)tetranethyl disiloxane, and di ssol ved
in 1450 g of N-nethyl-2-pyrrolidone. The,solution was heated to 70C, and
33.6 g (0.168 nol) of 1,12-di am nododecane was dissolved therein. The
solution was, cooled to 0C, and 180.4 g (0.857 nol) of trinellitic anhydride
chl ori de w@Sddsfed AfteTargterring f9med |hQurs @ihyehdmi ¢ enpand tiirewasthe

di ssol ved, [ yl am he wa ed. After stirring for 2 hours at
room t errperfagt%%reg:,a %Igaé tvgérr%ellragjtstﬁ(g W’i? @gles 88%: & efgtggognéfarseé’@trir&ﬁ%vé’élt
carried outfdrors hdums %4 cRPIEES anidaatdpn. THe ﬂe%'iﬂﬂﬁiiﬂg FERSLLON

sol ution was .poured in nethanol to 15 separate a pol yner. ter dried, the

pol ymer wa$9di 0, &P PALRL i methanad it feranate dh ek Brpgai AL ter

met hanos . EMiow WHELpIIBAMEEddY QBIIERL MRS 1GAN JnRAL A 4 |
purified polyether anm dei m de powder. 120 g of the g%lli?/et %ﬁaﬁ'ﬂ%@rﬁae

powder and 3% SEPAFAKh IR Mpthrnal 20 Qylae sedesy iduce su
Cheni cal Coreddute wWdrdariang ot G4 Qp e éj%f‘r?.:e?i "Bt f

N- et hyl - 2-pyrrolidone, to obtain an aromatic p e adhesive
var ni sh. PREBARAMIGe meadar 2 128 pafatthen peflvetdenr amdtdeinpole) qidwete25

am dei m de gg@hesigv ' Used d I -t four
neck distillati ortl5 \gg(@e?ﬁ}ilpped dv(\%ht ﬁ#ﬁ%ﬁg?&)@u&!éﬁ ioorifesr%,iﬂa Eﬁcir?% ogen
i nl et 1¥Ube Cheigely &&t-i.0fdid -ng tawdenmamer:e §H &8l 25& 18 gli(sEdi37atbl )n of

2, 2bi s[ 4- ( 4eMneEh Q,g@g)ns})e_ _l%ﬁr d.67. 0.27 I f 30

1, 3-bis(3-am nggr op?}?)tet arrer%/ I lsﬁragfgepfe,t%ar?%%ig’so v é Olnl}’lat%é%O g of
N- net hyl - 2 peyedihedo pmldpianigis adhes ives vaguiish .t o 0C, and 187.3 g (0. 89
nol) of trinellitic anhydride chloride was added at the sane tenperature.

After the trinellitic anhydride chloride was di ssol ved, 100 g of
triethyl aniPREPARATION EXAMPLE 3 (preparation of the aromatic polyether

15 amideimide varnish used for forming a resin layer B in
Example 5)
Into a 5-liter four neck distillation flask equipped
with a thermometer, a stirrer, a nitrogen inlet tube and a
fractionating column were placed 172.4 g (0.42 mol) of 2,2-
20 bis[4-(4-aminophenoxy)phenyl]lpropane and 153.7 g (0.42 mol)
of 4,4’ -methylene-bis(2,6-diisopropylaniline), and dissolved
in 1550 g of N-methyl-2-pyrrolidone. The solution was cooled

to 0°C, and 174.7 g (0.83 mol) of trimellitic anhydride
chloride was added at the same temperature. After the
25 trimellitic anhydride chloride was dissolved, 130 g of

triethylamine was added. After stirring for 2 hours at room

temperature, the temperature was ralsed to 180°C and reaction
was carried out for 5 hours to complete imidation. The
resulting reaction solution was poured in methanol to

30 separate a polymer. After dried, the polymer was dissolved
in N-methyl-2-pyrrolidone, and separated again in methanol.
Drying under reduced pressure was carried out to obtain a
purified polyether amideimide powder. 120 g of the polyether
amideimide powder and 6 g of a silane coupling agent

35 (produced by Shin-Etsu Chemical Co., Ltd., trade name: SH



27 added. After stirring for 2 hours at roomtenperature, the tenperature
was’raised to 180C and reaction was carried out for 5 hours to conplete

i mdation. ‘The resulting reaction solution was poured in nmethanol to
separate a polyner. After 5 dried, the polyner was dissolved in

N-net hyl - 2- pyrrol i done, and separated aggin in nethanol. Drying under
reduced pressure was carried out to obtain a purified pol yether

anideinide 120 of th ol her n1de|n1de owder and 3.6 of a
si | ane coup %g) A ¢ %%I]u‘é g@/ g J" "l%t%]enfc%ﬂr%lld‘ﬁl%l 1(Zg?r ade

nane: SH 6Qﬂﬁjaimera&1 CH 1Scvia vl pcmy@ﬁﬂe:ng aﬂid\éﬂﬂd\y'virrpﬂéﬂ ol i done, to
obtain an aromatic pol yether am dei m de adhesi ve varni sh. PREPARATI ON

EXAMPLE 3 (preparation of the aromatic polyether 15 am deim de varni sh

used for fmmmrmlmm 8 ezmre% éh Vf [ RO #rémati&rpdLyetResk
er nonet er a stirrer anltrogen

distillation f (qu| ed wth

inlet t f’aﬁ.‘h“di ‘&alw%&%ﬁw@%ﬁ&&q@@@@yw B2impl) of
2,2 20 b|sm&ambxgnmpphenoxy)phenyl]propane and 153.7 g (0.42 not) of

4, 4" - met hyl ene- hi s(2, 6-diisopro yI ani | i n% and di ssolved in 1550 g of
N- et hyl - 2- pyr r i icRorfe. 5'|3H1et%| Uoherls donildlatipmdlast aquipped (0. 83

mol ) of triviedd id itheamhslidle, chlord devmas, aeded, ure.
After the 25 trinmellitic anhydri de%ﬁ?orl de was ggelgs {}ﬁ/edr@i%%na?&aé
tri et hyl aniff@Geontiddaty ggwm ere imkpded 27hsurs @. Gﬁ)dml)ancpér&t&fe
the teqper ajsy N@@éﬂ&&ﬁlé&ﬁ%a{xj ﬁ‘Pégﬁ r
hours to corrpl[?te I mdation { reactl?,t?;ri8 g@l%tﬁgn was poLred I n
met hanol td %@ada}zﬁr@@mwtewqmtmlmilmmJ yarst d\iassmmdslmd
in N-met hylyrgdsgdyg ree 'l\fi% ai np 99ﬂ9| r
reduced pressure was carri out &g{%g?,?]@a pun%@i po yeaf% 2?‘571 de
powder. 12®°Q,ofandha 4palsyet Her. 7laﬂilo(16)I wirde raaedan taed abhgaefi g %hlwlqde
coupl i ng a%fnt 35 (produced by Shin-Etsu Chem cal Co., Ltd., trade nane: SH
as added at the same temperature. After the trimellitic
15 anhydride chloride was dissolved, 100 g of triethylamine was

added. After stirring for 2 hours at room temperature, the
temperature was raised to 180°C and reaction was carried out
for 5 hours to complete imidation. The resulting reaction
solutlion was poured in methanol to separate a polymer. After

20 dried, the polymer was dissolved in N-methyl-2-pyrrolidone,
and separated again in methanol. Drying under reduced

pressure was carried out to obtain a purified polyether

amideimide powder.

25 PREPARATION EXAMPLE 5 (preparation of the aromatic polyether
amideimide adhesive varnish used in Example 9)

120 g of the polyether amideimide powder produced in
Preparation Example 4 and 3.6 g of a silane coupling agent
(produced by Shin-Etsu Chemical Co., Ltd., trade name: SH

30 6040) were dissolved in 360 g of N-methyl-2-pyrrolidone, to

obtailn an aromatic polyether amideimide adhesive varnish.

PREPARATION EXAMPLE 6 (preparation of the aromatic polyether
imide adhesive varnish used in Example 10)



28 6040) were dissolved in 360 g of N-nethyl-2-pyrrolidone, to obtain an
aronmti c pol yet her am dei m de varni sh. PREPARATI ON EXAMPLE 4 (preparation
of the aromatic polyether 5 am dei mi de powder used for form ng the resin
layer Bin Exanple 6) Into a 5-liter four neck distillation flask equi pped
with a thernoneter, a stirrer, a nitrogepginlet tube and a fractionating
colum were placed 270.9 g (0.66 nol) of %,2 10

bi s[ 4- (4- am nophenoxy) phenyl ] propane and 8.7 g (0.035 nol) of

1, 3- bi s( 3- ani nogfh®13 tfe-tlr%/ﬁﬁ AW J1edkfHs t il tiors A hask i equwiosiveqd of

N- et hyl - 2vAwH & 138, ol ptd ' 5 (0.71
nol) of trinellitic anho;n-(:%tf‘edlz' cyhléo%%fé@mh?gld%cﬁ%rpﬁhneﬁ;gn%u %rraprg(%a ure.
After the tfhafhiqnatedimg emymn ivhre miadede M. &ig sl vl md0D af of, 2-

triethyl ampie pAsx @%ﬂ%oﬂéﬁx@?&f{#&ﬁ@]&%&%&%& Al o O%g@%.ﬁ{?%@igrﬁf

the te erature was raised to Ion was carri for ours
to conp? et & -idmi-atihore e A 6 - diigl sapmanylarsidl inte Jon awd GisseEved in

met hanol tq o3P LR PRS2 - i eqdn, 1 he r was_ dissol ved
in N-met hyl™-2- p;gr ?J(—)‘fihg(#é, hd spgoltarreaaltig% ng%'ai (rjlﬂ}enhsr?e]th%aynoo Y5 y‘f%%f%‘ﬁd@?
reduced pr@Syrandagsearrigedoqud Me19bba Biaphuhbfli adpReiyamaan jamiwdei m de
powder. 25 PREPARATI ON EXAMPLE 5 (preparation of the aromatic pol yet her

ani dei ni de H@SIdrddpamas RAdad 4t thearmsine demprrafure £ hdfimyet her
am dei i de WG PHRAUGRA i TSP AAL BBl chl bt by Ple i )1 ane
em ca . ta., e

coupling agent (produced by Shin-Etsu tra nane: SH 30
6040) Wer e haivgwolatet0’G , 36GBeg tefiphiraeulryl waspyaiskiddese1806C oghai n an
aromatic po%yet er am dei m de adhesi ve varni sh. PREPARATI ON EXAVPLE 6
(pr epar at i &7 35T 49Me WS AT GbIMEt HAT i milRUILR s iGRNRIa YR shnidaddlom.

Exanpl e 10)rne resulting reaction solution was poured in methanol to
separate a polymer. After dried, the polymer was dissolved
in N-methyl-2-pyrrolidone, and separated again in methanol.

15 Drying under reduced pressure was carried out to obtain a
purified polyether imide powder. 120 g of the polyether
imide powder was dissolved in 360 g of N-methyl-2-
pyrrolidone, to obtain an aromatic polyether imide adhesive
varnish.

20
PREPARATION EXAMPLE 7 (preparation of the aromatic polyether
amideimide adhesive varnish used in Examples 11 and 12)

Into a 5-1liter four neck distillation flask equipped
with a thermometer, a stirrer, a nitrogen inlet tube and a

25 fractionating column were placed 250.9 g (0.58 mol) of 2,2-
bis[4-(4-aminophenoxy)phenyl]sulfone and 7.4 g (0.03 mol) of
1,3-bis(3-aminopropyl)tetramethyldisiloxane, and dissolved in
1500 g of N-methyl-2-pyrrolidone. The solution was cooled to

0°C, and 126.3 g (0.6 mol) of trimellitic anhydride chloride
30 was added at the same temperature. After the trimellitic

anhydride chloride was dissolved, 67 g of triethylamine was
added.

After stirring for 2 hours at room temperature, the

temperature was raised to 180°C and reaction was carried out



29 Into a 5-liter four neck distillation flask equi pped with a thernoneter,
a stirrer, a nitrogen inlet tube and a fractionating colum were pl aced
102.5 g (0.25 nol) of 2, 2bis[4-(4-am nophenoxy) phenyl ] propane and 91.5 g
(0.25 nol) of 5 4,4 -methyl ene-bis(2,6-diisopropylaniline), and dissol ved
in 1900 g of N-nethyl-2-pyrrolidone. Theygol ution was cooled to 0C, and
282.2 g (0.49 nol) of bisphenol A bistrinellitate dianhydride was added at
the sane tenperature. After stirri for 20 m nutes at roomtenperature and

then for 2%f5 otiPYEE: HhERIE % tdoR wad e irssy tg B e agtdl 9eact i on
was carri egoQuit ol wash@ourdd 160 MY tdat d 1M tdAtdeParate d §ilynidi. I eaetdon
sol ution was poured in nmethanol to separate a polyner. After dried, the

pol ymer wa&TdieSsoltisy Do YRSFe AR HLSRALVES dah & -rigtdh vdeZabitikr Hgtane i n

met hanol . &ndDisipad ate ladeAGH A9 maft9%g1e. T yadd Wilidlinddu i ain a
purified polyether imde powder. 120 g of the polyether i mde powder was

di ssol v@d PReSSHTS esnGAathad Dl (e iafadn v mtifiedapadivatdidr

pol yet her a4 @ i [ i ERARA qﬁéng v r ' of
t he aromatic pol ﬁfmﬁe:rp\b?rﬁ%rei m'sirolke0 gggtée%;i ve v-agrl%s usgkﬁidr?@%laﬂe@dl%]and
12) Into a2®4d i6t-& o O an&did adies gupdidingn afdendk (@pedussdl kiyt IShin-Etsu

t her nonet e Ir 1€y , | trqgend 1z a fr ' | col um
were pl aceghfgl&%lg d(%J(r)'.'SglﬂrariD'l') of 2el ?aﬁes'[ ﬁﬁ%&i)mﬁ&(ﬁy é;ﬁ%"g%/ P%lul f one
and 7.4 g G603 wdl N-afethyd 7-py3rediltdemenpyto) todthadme ey laticgndtbcane, and

di ssol ygd | r]'_l;r#j I-E%[],_F])gr | .Jhe solution was cooled to
0C, and 12%’!8%%Q?8%6%#8%e 0 rzh%(ari ne ﬁ‘%c%ﬁ%&érhl'de chl oride 30 was added at
the sane tenperature. After the trinellitic anhydride chloride was

di ssol ved, .%EQXJ I ne Qﬁﬁ JAfter  stirriong fQr. 2 hours at
room terrperpgtﬁErg’é},%fIltItr(lj((g]I terrpgr%arPt Ezre( wag%%gdﬁg'é)&l todfefé)(?cpaonlg élé) 3%6h was

carri ed oupolyamide block copolymer adhesive varnish used in

Comparative Example 1)

15 Into a 5-liter four neck distillation flask equipped
with a thermometer, a stirrer, a nitrogen inlet tube and a
fractionating column were placed 295.2 g (0.72 mol) of 2,2-
bis[4-(4-aminophenoxy)phenyl]propane and 540 g (0.18 mol) of
a silicone diamine (produced by Shin-Etsu Chemical Co., Ltd.,

20 trade name: X-22-161B), and dissolved in 2400 g of
diethyleneglycol dimethyl ether. The solution was cooled to
-10°C, and 188.8 g (0.93 mol) of isophthalic chloride was
added at the same temperature. After stirring for 1 hour,

214 g of propylene oxide was added. After stirring was

25 carried out at room temperature for 30 minutes, the
temperature was railsed to 40°C and reaction was carried out
for 5 hours. The resulting reaction solution was poured in
methanol to separate a polymer. After dried, the polymer was
dissolved in dimethylformamide, and separated again in

30 methanol. Drying under reduced pressure was carried out to
obtain a purified polysiloxane polyamide block copolymer
powder. 120 g of the resin powder and 6.0 g of a silane
coupling agent (produced by Shin-Etsu Chemical Co., Ltd.,
trade name: SH 6040) were dissolved in 360 g of N-methyl-2-



30 for 5 hours to conplete imdation. The resulting reaction solution was
poured in nmethanol to separate a polyner. After dried, the polyner was

di ssol ved i'n N-nmethyl -2-pyrrolidone, and separated again in nethanol.
Prying under reduced 5 pressure was carried out to obtain a purified

pol yet her am dei m de powder. 120 g of thegp pol yether am dei m de powder and
6.0 g of a silane coupling agent (produced by Shin-Etsu Chem cal Co., Ltd.,

trade nane:__SH 4 wer.e di.ssol ved in 360 of N-nethyl-2-pyrrolidone, to
obtain an &Yoreti i SHAH LR R sd‘emgﬁﬁﬂ%iwbl JrﬁesrPflqﬁﬁEPARATl ON

EXAMPLE 8 (qaipeyiamair Grihadsivee vadnasid .oxane pol yam de bl ock copol ymer
adhesi ve varnish used in Conparative Exanple 1) 15 Into a 5-liter four neck
distillation flask equi pped with a thernoneter, a stirrer, a nitrogen inlet
tube and aEXaMPIFEONAati ng col um were placed 295.2 g (0.72 nol) of

2, 2bi s[ 4- (4- am nophenoxy) phenyl | pr opane and 540 g (0.18 nol) of a silicone
di am ned (producdd 13p shimnthick phéwinifeCsilmL{prodaoetr hyeUbane:

X-22-161B), l;ssol in. 24 of di lycol dimethyl ether. The
sol ution vvé[él%cr&%&lqlé%sst’o\ﬁ%oc, tarr?%oﬁg?"? ' l’?’tﬁéj@(e%g%) g’favi%"@ptﬁ tfé?er"&“iar#]dli de
was aflded a:tretal‘hed chmdﬁaﬂfqawa?i ursed Ald & ssipporthaEifier, 1 (;I'l@”aro%i’eﬂtﬂ: of
propyl ene oxi.de S a ) er stirring was 25 carried oqut at room

t enper at ur goflgre%rmaﬂﬁt%&mﬁt atdg’r?p‘%v& &aé‘%&gl PHodrat Ao ETaRATASE on
was carriegy@iplledl Hd0Wrrealdd 37 4 MNIRIERCHMOBREOLYHLOB AR POUT €d i N
nmet hanol to separate a polynmer. After drlea, the poPyner was di'ssol ved in

di met hyt f opeasiide.deadd 196 pAraled a20ai00°CNE3@ 76t ARk esDariandtUAdercr educed
pressure was carried out to obtain a purified polysiloxane polyan de bl ock

copol ymer F&Rd&0. Mipmtesef tohohtadim asondilresdive &10my fofr = exidlcansiusthat | ng

agent (pr o@uceseby tPHdtuEeS & el q Ltd. rad : 6040) wer e
dissolved in 360 g of N_neth;fﬁgﬁhgﬁino@ig 19- wHiA e PR 's e o

support film (1) with one side coated with a 25 u4m thick
resin layer A (2). The adhesive layer A had a glass
15 transition temperature of 195C, a 5-wt% loss in welght

temperature of 421°C and an elastic modulus of 7 MPa at

230°C. The ratio of the thickness (A) of the resin layer A

(2) to the thickness (B) of the support film (1), (A/B), was
0.2. The adhesive film was bonded to a palladium-coated

20 copper lead frame (50 mm X 200 mm) at a temperature of 250°C

for 10 seconds with a pressure of 8 MPa. The 90 -peel
strength (peeling speed: 300 mm/min, the same shall apply
hereinafter) at 25C between the resin layer A and the lead
frame was measured to be 150 N/m, and no trouble of peeling

25 occurred during conveyance. The adhesive film for
semiconductor curled little, and could be handled easily when
bonded. As shown in Fig. 2, the lead frame (3) to which the
adhesive film for semiconductor (4) was bonded was placed on
a platform (5), and the degree of warp (X) in the

30 longitudinal direction was measured to be about 5 mm. By
using the lead frame with the adhesive film for semiconductor
bonded thereto, bonding of semlconductor elements, wire-
bonding and sealing were carried out. The obtained package



pyrrolidone, to obtain a polysiloxane pol yam de bl ock copol yner adhesive
varhi sh. EXAMPLE 1 5 A 125 ,u mthick polyanide film (produced by Ube
I'ndustries, Ltd., trade name: UPILEX SGA) having a chenically treated
surface was used as a support film The aromatic pol yet her am dei m de
adhesi ve varni sh produced in Preparaﬂ(n§§yanple 1 was spread to 90 ~.Lm
thick on one side of the 10 polyamde film dried at 100C for 10 m nutes
and at 300C for 10 minutes, to obtain _an adhe5|ve filmfor sem conductor of
the struct B¢ & SIFGEHIGS phereln ghindmraddpg S packagss ©adh g Bhawn h
one si de_caal sdgii 11125 10¥idd Uodeitiat | UL AR pabie FeSid layer A
had a gl ass 15 tranS|t|on tenperature of 195C, a 5-wt'~ | oss I n wel ght

t enper at ur @omi 423 camdiuant ol astemenrhedulansi @iurédvmqr Aea3G(g atha 5@mtCo of

t he thlckn %P) % t he reS|n I%yer A (2 to the thickness (B) of the
suppor t f| MRS g vannied st fohasing gpld
pal | adigm d I f 5 0 rature of
b50C 1 of 18’3?3%0n NS gfﬂ‘é‘é’%ﬁi‘r Z""EF% RPARifEEdg, T8 BpadihTRERE.
(peeling speed.in@@amﬂdarrrietd’l@lﬂarm: i [com@lty deey eifnal ttem)pataﬂﬁ@ of
between the resin |ayer A and the |lead franme was neasured to be 150 Nm
and no tro&ﬁle‘tf BeBFPRFUTS eécaprgaadapdng Eéﬁ@e?ﬁnéemi¢ﬁée§dﬁ¥sP@éng | m
for sem cond r rl lyi] ed.
pe shoun | 5 Eriept SRATAY pc IR AR i SRaRaR0y, HRRR

senmi conducfoorr Hixpaokds Gb@ndemlwa}p pl elct@d )orasa aplsaafldmlg tE)texdrad t ramdaletgreee

of marﬁ gﬁéthe 30 tudi nal direction was neasured éo be about 5 mm
By usithy t &Y Festd \)(51(‘35'1"9nt€"ﬁél spres Py ﬂelarﬁifn@r adei®@nduéPsr 5bonded

thereto, bepdirag OfNoSQ:'Fom%U%tc‘Hur@e%@xt Svelly’ pdi ngrand sed i ng 4

carried out. The obtained package 32 had a structure wherein a plura |ty
of packageénea@ﬂ?e&swﬁ]é\mm for gerdapadugteimed tisga mdire AZsillsvy@ paste

was used tgelaq&%gs'ﬁ{at%%@ict%r 18 ;ang_ P f%ﬂ,ecwaeq;)?é d@%?&ﬁbg]ﬁ C for

60 m nutes. Wre-bondi ng was carr out by using go eating
at 260 C f@ﬂ-eslemtnutaé@ 9| i ss @aldieg paded sidogn pgskes 1(%1mtec$fmr{n)a-t t he

condi t§©ns y@fpa n%%r%tf‘f'efx%fm B8 Gead FHI%?@( Lt A é%fbdé%{gf?aff 3

m nut es by u5|ng a bi phenyl sealing materi trade nane: )
produced bwtH2353Di afheri sahlfag, (btdlingsspeaaal B0g mayALhal thandatee

shall apply hereinafter), the adhesive film for semiconductor

could be peeled off easily with a 90°-peel strength of 330
N/m, leaving little resin residue on the lead frame and the
20 sealing material. The very little resin residue could be
washed off with N-methyl-2-pyrrolidone.
When the resulting package was divided into a plurality
of semiconductor devices each of which had one semiconductor

element, no trouble occurred.
25

EXAMPLE 2
An adhesive film for semiconductor was produced in the

same manner as 1in Example 1 except that a 50 Um thick

polyimide film (produced by Ube Industries, Ltd., trade name:
30 UPILEX SGA) having a chemically treated surface was used as

the support film. The ratio of the thickness (A) of the

resin layer A to the thickness (B) of the support film,

(A/B), was 0.5. The adhesive film was bonded to a palladium-

coated copper lead frame at a temperature of 250°C for 10



10 sealing resin was then cured by heating at 180 C for 5 hours. No trouble
occurred in every step. In Fig. 3, 4 is an adhesive filmfor sem conductor,
6is awre, 7is asealing material, 3 is alead frame, 8 is a

sem conductor elenment, and 9 is a die pad (silver paste is not shown). 15
When peeled off fromthe |l ead frame and ghe sealing material at 235C after
sealing (peeling speed: 300 mmimn, the sane shall apply hereinafter), the
adhesive filmfor sem conductor could be peeled off ,easily with a 90~-peel

strength ofSePRndy rwiqlbaﬁ/i%eﬁﬁl%lfq O &M g esiThe Uh Heel adorematife athd t he
20 sealing e % Iltﬁlere nre uld be washed off with
N- net hyl - 2- gF HSﬁ@ 836t %n %b ge\ﬁés tEAMCI¥ES nto a
plurality @fea?s&ﬂefd)rtdyqseprwtewmﬁs a&ﬁfhu&ftﬂéuma hoxd (el SR GQatEd @'

el enent, no trouble occurred. 25 EXAMPLE 2 An adhesive filmfor
seni conduct®r s GRBRIEFS n (The athesiim il for Samrendueieept that a

50 . cams! hictlel YR, f 1aima (G MaRd! hundRea Uity i+i%on Lidhaed [ adgygane:

30 UPI LEX SGA) having a chem cal treated surface mas used as the support
film The PfdEeOf Marhiukides ]{ d diramee ﬁ%sﬁeﬁﬁ’f% Fter thendmgkaess

(B) of the syipPrin Bid) 4 AR attst O fum.ThesR ecrgésofca% Lﬁ‘éﬂ'e‘gﬁﬂ a

pal | adi untoated copper |ead frane at a tenperature of
seconds wi tthen gsthaesshee fG1ng fignz . s epHec oiugimst bnn@@tﬂh@netzs.c ﬁEQV\‘E'eefp$ he

resin |ayer, fb‘tﬁﬂfhih'fbg d Rt dd At SRS T sed G gmgréﬁlrlgor £k Coﬁ oubl e

of peeling occurre uring conveyance. e adhesiv nauct or
5 curl @ | jwetdee, camd-eei)mttt en Hmﬂjlsmnaaamnqem\/rm ibnrﬁjeajnplﬁlel detgw ee of

warp of th yga f BﬁHQI ' 2 S
about 1 m*n%IJ usi 3{%}?&1 eag f r@qreé‘ éﬁu e agﬂl%sevizrp% g oAr:iﬁtY ot
sem condupmacmmceddier&a ghawre it éhigg .0f3 wers nipisesd dowhttiar. elNorent s,
m”re'bond'%}dﬂgiéﬁgﬂddgked in every step. When peeled off from the

lead frame and the sealing material at 235C after sealing,
15 the adhesive film for semiconductor could be peeled off
easily with a 90°-pee1 strength of 300 N/m, leaving very

little resin residue on the lead frame and the sealing

material.

20 EXAMPLE 3
An adhesive film for semiconductor was produced in the
same manner as in Example 1 except that a 25 Um thick

polyimide £ilm (produced by Ube Industries, Ltd., trade name:
UPILEX SGA) having a chemlcally treated surface was used as
25 the support film. The ratio of the thickness (A) of the
resin layer A to the thickness (B) of the support £ilm,
(A/B), was 1.0. The adhesive film was bonded to a palladium-

coated copper lead frame at a temperature of 250°C for 10
seconds with a pressure of 8 MPa. The 90°-peel strength at

30 25°C between the resin layer A and the lead frame was
measured to be 150 N/m, and no trouble of peeling occurred
during conveyance. The adhesive film for semiconductor
somewhat curled, but could be handled easily when bonded.

The degree of warp of the lead frame as measured after



10 were carried out in the sane manner as in Exanple 1, to obtain a package
having a structure wherein a plurality of packages each as shown in Fig. 3
were joined together. No trouble occurred in every step. Wen peel ed off
fromthe lead frane and the sealing material at 235C after sealing, 15 the
adhesive filmfor sem conductor could be;peeled off easily with a 90~-peel
strength of 300 NNm leaving very little resin residue on the |lead frane

and the sealing material. 20 EXAMPLE 3 An adhesive film for sem conductor
was produc @R AN E S FhOWRHEF % |4 waamhqut & am. t BY usE the hi ck

| yimi de fi 65, , . vt
pol yi m de fiidaa (E¥L66at D Yend & dHElSd | €8m LAk ngn{m%ﬁ Lﬂﬂr}‘%ﬁ )

having a chemcally treated surface was used as The
rati o of tR&enfatGndde (shers afhdandling |sgmicondustidre alensmtsss WBjeof the

support filgBndi¥Plandaeal thg Hifa Zc?.{%sﬂtnv Jéﬂé“é’mjf%%ggg% ]Efo}} a?be same

pal | adi untoat ed copper | ead franme erature o seconds
with a Prefapnenfasg IpExampled-- feelobttaiangt lpantkad®e 260 veeen the resin

I A drhe t 0 t bl f
peel i ng 32% ; Jj‘%%d rfn*éﬁcm%%ﬂ“%ifnﬁ&%%ce. Y dhdBidde e e et o
sonewhat cddi9ed,3 Werec Tegedibat .eadNd ytmwhdrl eb aroated-r el el rd exyreaey of

f thedead f ' ' ig. 2
About 0.5 ety (e FERIREHEL A Fne Yol T Fh G aatly 2 O

sen conductartddrdedt lysiCoartbe sbanIngf RABJLAHeseeCeRduClrRr €l ements,
wi rebondi ng and sealing and cutting were carried out in the sane 5 manner

as i n Examslesitionduaiistmicoul ek agm leal idff @atilyc twirth whearcdi-peripl ural ity
of packages ,each as shaown in Fig{ 3 were joined together. No trouble

occurred i if PRGSO SO ety IS vergmiid Y desimmesdifine 1R s i ng

material alled3bEranecanseaidGedNGpdasMa1f il mfor 10 seni conduct or
could be peeled off easily with a 90~-peel strength of 300 NNm | eaving

very little resin residue on the lead frane and the sealing material.
EXAMPLE 4 EXAMPLE 4

15 An adhesive film for semiconductor was produced in the
same manner as 1ln Example 1 except that a 125 Um thick
polyimide film (produced by Ube Industries, Ltd., trade name:
UPILEX SPA) having a plasma treated surface was used as the
support film. The ratio of the thickness (A) of the resin

20 layer A to the thickness (B) of the support film, (A/B), was
0.2. The adhesive film was bonded to a palladium-coated

copper lead frame at a temperature of 250°C for 10 seconds

with a pressure of 8 MPa. The 90 -peel strength at 25°C
between the resin layer A and the lead frame was measured to
25 be 150 N/m, and no trouble of peeling occurred during
conveyance. The adhesive film for semiconductor curled
little, and could be handled easily when bonded. The degree
of warp of the lead frame as measured after bonding as shown
in Fig. 2 was about 5 mm. By using the lead frame with the
30 adhesive film for semiconductor bonded thereto, the steps of
bonding semiconductor elements, wire-bonding and sealing were
carried out in the same manner as in Example 1, to obtain a
package having a structure wherein a plurality of packages

each as shown in Fig. 3 were joined together. No trouble



15 An adhesive filmfor sem conductor was produced in the same manner as in
Exanpl e 1 except that a 125 ,LLmthick polyimde film (produced by Ube
Industries, Ltd., trade name: UPILEX SPA) having a plasma treated surface
was used as the support film The ratio of the thickness (A) of the resin
20 layer A to the thickness (B) of the sgpport film (A/B), was 0.2. The
adhesive fil mwas bonded to a palladi umcoated copper lead frane at a
tenperature of 250C for 10 seconds with a pressure of 8 MPa. The 90~- peel
strength atPSBELRY e P rEem- | Hhen pepked (REf otrbit rtive lead nErane ed

to 25 be 1 ' d i . The

hohosi ve 1ifad\the Xk lthd MURLAL] BERPE BH Seadidd o A |

when bonded f | di
en bondediihersle WA Anded tbPfcdda ﬁ‘@;bétﬁéqfeg%f f'@ééﬂr ol @q{#ﬁ% ggn I'ng

as shown in Fig. 2 was about 5 mm By usin t he
adhesi ve fiRegk @teangBomiicddm Momdetkanioretwgryt Hel st s sres 1 b ansls hdue

sem conguct e M T e- I eal | were carried out in the
same mﬁner&gsﬁieﬁ adrsrpﬁfégrie? ﬁd]%}g%is?%%na%%%%%ﬂhg a structure wherein
a plurality of packages each as shown in Fig. 3 were joined together. No
troubl e S%ME{Q__? in every step. Wien peeled off fromthe | ead frame and
the sealing material at 235C after sealing, the adhesive filmfor

seni conduct or cqulxs bempeshest gbhyeadidky sWiikh (3-30uReE b gth of 330
Nm leaving very little resi ngregigdue 5 on trggrl egg ?ra%hg)%d t he sealing

mat eri al . ERAVERIETi®s Igd.m ttnade puimg mURIIBY B8RA)r doaciety by pleesma

I ndust {pes, t : %fé R i l.asma 10 treated

sur f ac%b vvastrllfééejc dassrt e dsq%%osr 'b@? I mSSTfP?lee }?ﬁiﬁgﬁti f%‘oﬁ‘ffet het® UM e
adhesi ve va@aadiysthan daniasteimlder aptivestiven vEanipte profhseespriandtapathtion
thick on ong siqeﬁ)ozinthe oIE%/i mde film and dried at 100C for 10 m nutes
and at 300&¥*gP WAt Pread it Mm% 4B thicki 6R PBSi fidgyef Ahels The

woi ant - tempstainrt a3 @lataiel Al R dhR.d0opistkeR 2ndascon the
Varni sh progeeed PR BremanareEy E9aborl 3 ags bR Chefth CEhpbECAT eI
15 The resin layer A had a glass transition temperature of
187°C, a 5-wt% loss in weight temperature of 429°C and an
elastic modulus of 5 MPa at 230°C. On the other side of the

polyimide f£ilm, the aromatic polyether amideimide resin
varnish produced in Preparation Example 3 was spread to 50

20 4m thick, and dried at 100°C for 10 minutes and at 300°C for
10 minutes, to form a 10 Um thick resin layer B. The resin
layer B had a glass transition temperature of 260C, a 5-wt%
loss in weight temperature of 421°C and an elastic modulus of

1700 MPa at 230°C. Thus an adhesive film for semiconductor
25 as shown Fig. 4 which had a support film (1) having one side
coated with the resin layer A (2) and the other side coated
with the resin layer B (12) was obtained.
The adhesive film was bonded to a palladium;coated

copper lead frame at a temperature of 250°C for 10 seconds

30 with a pressure of 8 MPa. The 90 -peel strength at 25°C
between the resin layer A and the lead frame was measured to

be 150 N/m, and no trouble of peeling occurred during



20 mthick, and dried at 100C for 10 m nutes and at 300C for 10 mnutes, to
forma 10 mthick resin layer B. The resin |ayer B had a glass transition
tenperature of 260C, a 5-w~ loss in weight tenperature of 421C and an

el astic nodulus of 1700 MPa at 230C. Thus an adhesive filmfor

sem conductor 25 as shown Fig. 4 which hgd a support film (1) having one
side coated with the resin layer A (2) and the other side coated with the

resin |layer B‘; 12) was obtained. The adhesive filmwas bonded to a
pal | adi um &&RVEY er Theypdhesivratf bln dgfe rsamireorsiusiBoc ¢urldd wecynds

30 with a priassw e ffa &dBa T aMMuTdedasiiPigidh dordla betmpend e, L esin

| ayer A and the lead frame was measured to be 150 NNm and no troubfe of
peel i ng oc&f MEFRIGE g deadbfArah@Es MERsuRie Sfiter ihandiorg sowi stoowuct or

curled veryy iptild.e.2 ah GBdst ke, angl ed @@ﬁi&%%@d"@%%%%ﬂrﬁ% ﬂg&ﬁ ee of

warp of the |l ead frane as neasured arter was
about 0°15 18 aghafdivey fiddan |fon semirondudt@® thandethddieretfa | mhersteps

e Conou et HeaRAay RRhaddies | Al O MG ASH AN Yol IETLS.

wi re-bondi ng and sealing were carried out 1n the sane nmanmher as 1n
1, to obtav®r® FANGGRS Mt A 4ha raameumangest gisn im Fxampld y1 oftpackages

each as shewidip B oY tqgg; troybl urred in
every step. \Wen peé aecg(ége; q}arvloi%iq]%g%ea %nev}}%r%qt & Lsig"alﬁaﬁg&%t%fi al at
205C af t er PASKageF, eaah @thediomn find Mior 3 evemeonihiatest tomdtthdie, padd ed of f
easilyygit = f m .Jeaving.very little resin
resi due onl%trﬁjg%l ga%%ﬁrug?eéinﬁ%f {%"%ri%eﬁe% 1g4hr%ﬁ &9 alle.ed’ I%éé\/lgtﬁ?r% 95 m
thi ck pol yileade firidn® (e tiiee ddyl idhe rdtdssidl &% 245, akitade saaigngUP! LEX
SGA) having_ a chemically 20 treated surface was used as the support film
The aronat%@e adhesive film for semiconductor could be peeled off

easily with a 90  -peel strength of 300 N/m, leaving very

little resin residue on the lead frame and the sealing
15 materlal.

EXAMPLE 6

A 25 Um thick polyimide film (produced by Ube

Industries, Ltd., trade name: UPILEX SGA) having a chemically
20 treated surface was used as the support film. The aromatic

polyether amideimide adhesive varnish produced in Preparation
Example 2 was spread to 50 Um thick on one side of the
polyimide film, and dried at 100C for 10 minutes and at
300C for 10 minutes, to form a 10 Um thick resin layer A.

25 The resin layer A had a glass transition temperature of
187°C, a 5-wt% loss in welght temperature of 429°C and an

elastic modulus of 5 MPa at 230C. On the other side of the

polyimide film, a resin varnish, which was produced by mixing
the aromatic polyether amideimide powder (glass transition

30 temperature: 230°C) prepared in Preparation Example 4 and
bis(4-maleimidephenyl)methane in a weight ratio of 6/4 (the
former/the latter), was spread to 50 Um thick, and dried at

100°C for 10 minutes and at 300°C for 10 minutes, to form a



pol yet her am dei m de adhesi ve varni sh produced in Preparation Exanple 2 was
spread to 50 mthick on one side of the polyinmde film and dried at 100C
for 10 minutes and at 300C for 10 mnutes, to forma 10 mthick resin
llayer A. 25 The resin |ayer A had a glass transition tenperature of 187C, a
5-wt~ loss in weight tenperature of 429 nd an el astic nodulus of 5 MPa at
230C. On the other side of the polyimde film a resin varnish, which was
produced by m xing the aromatic pol yet her am dei mi de powder (gl ass
transition1@0l%@npbiakuresiZBGEyeprBpar@deineemapaaybroa Esanphe ed agndc

bi s(4-mal ei m dephenyl ) nethane in a weig ratio of 6/4 (the forner/the
latter), wH®RPUS;®E 000 MBa at &30 @nd ﬂhHSdaat adbeeiver f1Qmnifpurt es and at

300C for 3 in |ayer B._The sin
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for sem cohavdngr oas sﬁi@m déiag.edd wMﬁmttHead:easisupmretr A I(2)( BndasHarg one
side coate a b A.(2). a t si de cqated th the
resin IO%ye(rgt € 1f)t'|' was (%b al Pfég: d’(ﬂ?gé'ﬁ Yﬁr % R&?)b(’ﬁ‘ﬁfed’q’t o,
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Wi th a pressure of MPa. The 90~-peel strength at 25C between the resin
| ayer A an&oPﬁér]éﬁﬂdfﬁﬁﬁQQMﬁ§ ﬁeéﬁmgﬁfﬂﬂyrﬁooﬁé2§®d3NfﬁF idfpdseeondsubl e of

peel i ng ocey ed durin conve¥% adhesive _fil mfor_ sem copductor

curl ed very f1 BTeSFHLE O ndF éﬁ%lpﬁeﬁhéﬁrﬁaﬁ&@datTﬁé egree of

warp as neaedke@ndtheN Wy in 1Ever A Waw aPeUh Aal T Em ?é lﬁf‘d
frame with the adhesive filmfor sem conductor 15 bonde thereto e steps

of bonkf ngPseriPofdibt GndemEndmasbls of Reedilng Se¢uwesld dyniage car ri ed
out in thecsaPRyENMAST ahd %a%é%mee £h 1 PP R rRTRge \fuegﬁ

structure wherein a plurality of packages each as shown in Fig
j oi ned togddfk&de Nendr sopld @@c@larl@d-adn easdly shen bonded0 [ eisbglfefe from

the |ead fpangagpd tsh‘ﬁle%‘éﬁfgr&g aBtel “é”gll i?lf M SIClzatwtaesr a%%qllé:orbg 1ot g, adhgsive

filmfor sem conductor co e pee ~-"peel "stremngth
of 300 hVnPSﬂéavﬁﬁg vead Ifinamee widdi ¢hﬁe9ﬁ®@si@n ttHam dad foearircathdtve:

Sealinﬂsnab%hﬁ%h't%@r%%%wpk%e7steps of bonding semiconductor elements,

wire-bonding and sealing were carried out in the same manner
as 1n Example 1, to obtain a package having a structure
wherein a plurality of packages each as shown in Fig. 3 were
joined together. No trouble occurred in every step. When
20 peeled off from the lead frame and the sealing material at

205°C after sealing, the adhesive film for semiconductor

could be peeled off easlly with a 90°-peel strength of 300

N/m, leaving very little resin residue on the lead frame and
the sealing material.

25
EXAMPLE 7

An adhesive film for semiconductor was produced in the
same manner as in Example 1 except that a 125 U4Um thick
polyethylene naphthalate film (produced by Teijin, Lt4.,

30 trade name: TEONEX) was used in place of the 125 4m thick

polyimide film (produced by Ube Industries, Ltd., trade name:
UPILEX SGA) having a chemically treated surface was used as
the support film. The ratio of the thickness (A) of the
resin layer A to the thickness (B) of the support film,



An adhesive filmfor sem conductor was produced in the same manner as in
Exanpl e 1 except that a 125 mthick polyethyl ene naphthalate film
(produced by Tei~in, Ltd., 30 trade name: TEONEX) was used in place of the
125 mthick polyimde film (produced by Ube Industries, Ltd., trade nane:
UPI LEX SGA) having a chemically treated %:rface was used as the support
film The ratio of the thickness (A) of e resin layer Ato the thickness

(B) of the %uﬁgprt film 38 (A/B), was 0.2. The adhesive fil mwas bonded
to a pal | adidffoatveas cQ}p%)er Theyrdhesivett hln erarerbanded dfo 2501 bad -
seconds wit e a. The 90~- eI strength at 5C bet ween t he
resin | ayer&) q:é%i(’j goe?%% NG L5 G ee??ﬁ‘breoé’flﬁ mE%&nd tho

troubl e of RR&IHNY r ghﬁp e dhesi.ve fil mfor

sem conduct or som&gtﬁycafj?%&tut co{ﬁ/ be hancﬁ]egcf?e sﬁl SHERDShAY. The
degree of P bbtiwbenl ead eaTm aayeRaaukLed %htee&eg‘a”%'r%ea%ra%ho"‘“ in Fig.
2 was about 5 mMmm By using the |lead 10 frame with the adhesive filmfor

seni conducfraBicteda he et N anhaoftiwiidines anadnycaruetedent s,
wi rebondi ngnang ¢ AV WL, Caifd Sl dd) i, UF G fddy Bxam! &

1, to obtain a package having a structure wherein a packages
each as sh&memevwhat gluﬂ%r é)qblqmd-dltba dyatdiesd d&sitkmuhien dmmﬂesdad in

every step.opdheyy the se mat eri al at
235C after seal | t he ache['Iy ve eaadj tflr du ST peel ed of f

easily wit HDOaldg@lg mlstmwmdgt lf‘:hg‘ 3BGva\sH rabduela\a mgn verEyy Iusﬁtﬂga tesi Tead

r esi dugs on I fng&y i ri NVPL An

adhesi \f;e flflgr%% gzem con a&i}deosrﬂ%as 3{? Oﬁ"é{iusca{:rﬁg'" ﬁﬁ?ﬂfgéas in
Exanmpl e 1, f@red:ettmwddﬂlet cstaep@ cfl Ihco:;ndiefgi s%dfdomtmcaiora dlasmeattad urweled- 350C
vmthapre tlrre of ds, 90~- peel strength at
250 bt neo bl ahd e def® le PRI S 1% Shnd Santen Aot
N m and n&xampils el,oftcpe:eﬁtarlgl cmcpadmaiuramg:m\ea;mmremmﬁ&mia/e
filmfor s and coul e handl ed easily when

bonded. ThZ’Td%%;lg%Cgf%rﬁ\&lrja{flﬁg%%?a\l SN rsa’r?é’mag'"n% r e W% q}d}ﬁf¥ng as

shown 1% Fitpgetheas abauttrbubbe Beaisired tie dwady fotpe Wikted hadesi ve
filmfor sem conductor bonded thereto, the steps of bonding
off from the lead frame and the sealing material at 235C

after sealing, the adhesive film for semiconductor could be
peeled off easily with a 90°-peel strength of 330 N/m,

leaving very little resin residue on the lead frame and the
20 sealing material.

EXAMPLE 8

An adhesive film for semiconductor was produced in the
same manner as in Example 1, and bonded to a 42 alloy lead

25 frame at a temperature of 350C with a pressure of 3 MPa for

a time of 3 seconds. The 90°-pee1 strength at 25C between
the resin layer A and the lead frame was measured to be 800
N/m, and no trouble of peeling occurred during conveyance.
The adhesive film for semiconductor curled little, and could

30 be handled easily when bonded. The degree of warp of the
lead frame as measured after bonding as shown in Fig. 2 was
about 4 mm. By using the lead frame with the adheslve film
for semiconductor bonded thereto, the steps of bonding

semiconducfor elements, wire-bonding and sealing were carried



sem conductor elenents, wre-bonding and sealing were carried 39 out in

t he same manner as in Exanple 1, to obtain a package having a structure
wherein a plurality of packages each as shown in Fig. 3 were joined
together. No trouble occurred in every step. Wen peeled off fromthe | ead
franme and the 5 sealing material at 235C,after sealing, the adhesive film
for sem conductor could be peeled off eaSily with a 90~-peel strength of
250 Nm leaving very little resin residue on the lead frane and the

seal i ng nat®th aﬁq"‘ Gt SeffpLrarneR &%ihks|Examplen ¥ orts ol tatniuzt package
produced i mdwieh$ HEs FREEL | I t r [

pol yet her am dei% de adhesiﬁ%%%ﬁ%ﬂr%r%daﬁ eg |l“ﬁ CH% ac;]%%] %é:]‘ %ﬁp&é 5 was
used for fciAWY IhdIesith Texrriginahetogathens |Nyectrouthbel ecohnssd in

transition dwaimeratidy e %&38&3&é_&goéf&@h%&agﬁéﬁtfé?e‘%e&% ure of 451C

and an el astic nodulus of 150 MPa at 2 esi ve m Was 1E)%nded to

a pal | aBli ursezdadreyl necipetal et 1350e aftted ls@AIAMEL, UnBeOta aRRE vieOr 116,
seconds with a pressure of 8 MPa. The 90 -peel 20 strength at 25C between

the resin If@rersenigandugtorabiydie e bl kdsl e vEOEA an 9 @nd el
troubl e of Hﬁﬁ!. oG, ur i conveyance. The adhesive filmfor

sem conductor cﬂ%eomicﬁi(fg‘fﬁn&ndp%)‘(ﬁrbg PETRANd & F8 53R FRFL B 2. thde
degree of Jergd dfranee drehdcHe adenbindeestsihef t er bonding as 25 shown in
Fig. 2 was about 5 mm By using the lead frane with the adhesive filmfor
sem conduct or bonded thereto, the steps of bondi ng sem conductor elenents,

W re- bbadi mxXaMeri.Eenl i ng were carried out in the sanme manner as in Exanple

1, to obtain a EPCK e having a structure wherein a plurality of 30
packages each a %ﬁ%’?ﬁ Fifgt 1M L8 senigaratRie s pagsiugasisie Heurr ed

in every stszme Withepead L Hxdnpas thedaat fvaie @ ddsnseat i ng nateri al
at 205C after sg&lin%ﬁnthe adhesive filmfor sem conductor could be peel ed
of f polyether ideimide adhesive varnish prepared in Preparation

Example 5 was used for forming the resin layer A. The resin

15 layer A had a glass transition temperature of 230°C, a 5-wt$%
loss in weight temperature of 451°C and an elastic modulus of
150 MPa at 230°C. The adhesive f£ilm was bonded to a
palladium-coated copper lead frame at a temperature of 250°C
for 10 seconds with a pressure of 8 MPa. The 90°-peel

20 strength at 25C between the resin layer A and the lead frame
was measured to be 50 N/m, and no trouble of peeling occurred
during conveyance. The adhesive film for semiconductor
curled little, and could be handled easily when bonded. The
degree of warp of the lead frame as measured after bonding as

25 shown in Fig. 2 was about 5 mm. By using the lead frame with
the adhesive film for semiconductor bonded thereto, the steps
of bonding semiconductor elements, wire-bohding and sealing
were carried out in the same manner as in Example 1, to
obtain a package having a structure wherein a plurality of

30 packages each as shown in Fig. 3 were joined together. No

trouble occurred in every step. When peeled off from the
lead frame and the sealing material at 205C after sealing,

the adhesive film for semiconductor could be peeled off



40 easily with a 90~-peel strength of 300 NNm leaving very little resin
residue on the lead frame and the sealing material. 5 EXAMPLE 10 An
adhesive fi'lmfor sem conductor was produced in the sane manner as in
Exanpl e 1 except that the aromatic pol yether im de adhesive varnish
prepared in Preparation Exanple 6 was us for formng the resin |ayer A
The resin 10 layer A had a glass transition tenperature of 240C, a 5-wt~

| oss in weight tenperature of 410C and an el astic nodulus of 300 MPa at
230C. The edisddyvwifthl m 9&S -perdedtirengthabfadoonNgmat edalgmngenre&gaﬂ frame
at a tenpe re of 250C 10 seconds with a pressure o MPa. The

90~- peelnp é§%¥}8n§ﬁﬁ% rf@%dﬁétﬂ@eﬁhphéeﬁgsﬁﬁamﬁyéPdAt§ﬁdS@ﬁéiméhd frane
was neasur meteeiae .50 Nm and no trouble of peeling occurred during
conveyance. The adhesive filmfor sem conductor curled little, and could be
handl ed easily when bonded. The degree of warp of the lead frane as
nmeasur exl agkampipendiong as 20 shown in Fig. 2 was about 5 nm By using the
|l ead frame with_the adhesive filmfor sem conductor bonded thereto, the

steps of bondi n§PsBPESAYGC ol Fore fETlcanABChoRdIAg aredvesd Ag Vidree

carried oukaing MAANSAMRSTARNEiKaRD 1N 1E>é%léb% tnalt0 t8R! airdratAackage having
a structure wherein a plurality of 25 packages each as shown in Fig. 3 were

j oi ned t ogBPR¥LIhRE dpdds adbesdvee¥arnishe Pyeppspd Wﬁeﬁrp@éﬂ@ﬁiﬁMf from
the | ead f dgt S n 3 t i ng esi ve
filmfor sgﬁggo%%ugtggscgﬁbg %SEEEEFE%hS?%héaE? 3BM?1K%§630 TH% Qgggghgth

of 60@QV nlayeavAnpadeny glAsli trhasieion rempduatatet bE Iza@&:trarrs weg the
sealing material. EXAMPLE 11 41
loss in welght temperature of 410°C and an elastic modulus of

300 MPa at 230°C. The adhesive film was bonded to a
palladium-coated copper lead frame at a temperature of 250°C
for 10 seconds with a pressure of 8 MPa. The 90'-peel

15 strength at 25C between the resin layer A and the lead frame
was measured to be 50 N/m, and no trouble of peeling occurred
during conveyance. The adhesive film for semiconductor
curled little, and could be handled easily when bonded. The
degree of warp of the lead frame as measured after bonding as

20 shown in Fig. 2 was about 5 mm. By using the lead frame with
the adhesive film for semiconductor bonded thereto, the steps
of bonding semiconductor elements, wire-bonding and sealing
were carried out in the same manner as in Example 1, to
obtain a package having a structure wherein a plurality of

25 packages each as shown in Fig. 3 were joined together. No
trouble occurred in every step. When peeled off from the
lead frame and the sealing material at 235°C after sealing,

the adhesive film for semiconductor could be peeled off

easily with a 90°-peel strength of 600 N/m, leaving very

30 little resin residue on the lead frame and the sealing
materilal.

EXAMPLE 11



A 25 mthick polyimde film (produced by ToraybDu Pont Co., Ltd., trade
nane: KAPTON EN, |inear thermal expansion coefficient at 20 to 200C : 15 X
10-5/C, shrinkage ratio after heating at 200C for 2 hours: 0.02 ~) having
a 5 sand mat treated surface was used as a support film The aromatic
pol yet her am dei m de adhesive varnish prgpared in Preparation Exanple 7 was
spread to 25 mthick on one side of the polyimde film and dried at 100C
for 10 minutes and at 300C for 10 m nutes, to obtain an adhesive filmfor
10 seni conduct o® &° thB §higkt ppévamidpofiadlmn (Prgdutedwhiyc Folray *aDsuppor t
filmhavin e 5| de te Py 4 (el si.n layer,.A._The resin
| ayer A ha%ogﬁglc?s's' tL(r?t?;fs’i S:I%Hr# S enraralp"eerzawog‘r %Oéqnae%r ey i n weight
tenper at ur @xpardin HubFFL Al & MW @'C1598 X 2tC 230krintagdhe
adhesive filmfor sem conductor was bonded to a pall adi um coated copper
| ead frane rati® tedfitpar dteatelmf ABQOCCr £68 genonds :Wot b2aspr assung @f 6
MPa. Thg QO-Qggl strength at 25C between the resin |ayer A and the |ead
frame bdnd&F o e st VI GRS s 4P DhasL @ 9YRPHTd o tTRRibl e of
peel i ng 0CGHonRet 18 HJ1G AV ANGR 1miltRy AR MR WdrRLfaf ﬁ%%@&%&ﬁi or
curled little, and could be handl ed easily when bonded. The degree of warp
of the | ea@rferanatdomdxammede if was EpmHady tas 2shown ithiEkgon2 ones sdldeut
0.1 mm By using the |lead frane with the adhesive filmfor 25 sem conductor
bonded t heOdt Fhes dalydnthaa &lla.c @it dndadk atoddMCt fogi dOpmdputasst @nd he
silver past%sggig)dgf r b(indi ng was cured by heating at 150C for 90 m nutes,
t he 90- peel® hyt hoht 195BiBEtREentPnePtEdn ARaRENEFAVENELILBSERT ayer A
was meggur Wdhsshanrgdi %ﬁ% ryi t on
frame to m%ﬁ%ﬁu%%gfoﬁﬁ egnf:nts meé:gi onc?gg{ i&??&&'heldt iv;nﬂgy?cali q?ﬁc
for 5 m nueesuppart £idiemavtigg e pasle tdavegt witth 26Q@ 4a hateken t he
| ead frame anqé% e resin layer A was neasured to be 15 NNm Then the | ead
I .

frame was SE& Wehé safPardifife® dovaT B & Flass dmans-td Puckage
having a sty ‘i:ra‘?:qr‘%.‘%ero%' %%°é,phué%'t%y18£sp gg%?ﬁh?a‘igmgér%tﬂg e P g.

3 were joined together. During this sealing st ere occurred no trouble
of the sealdandCnahar hal esagRier nBaubatween15b8 Mpadatr2ap°@nd the resin

| ayer A. \When peeled off fromthe lead frane and the sealing material at
175C a¥ter seal iThg adhesive film for semiconductor was bonded to a

palladium-coated copper lead frame at a temperature of 280°C
for 10 seconds with a pressure of 6 MPa. The 90°-peel

strength at 25°C between the resin layer A and the lead frame
bonded to each other was measured to be 10 N/m, and no

20 trouble of peeling occurred during conveyance. The adhesive
film for semiconductor curled little, and could be handled
easily when bonded. The degree of warp of the lead frame as
measured after bonding as shown in Fig. 2 was about 0.1 mm.

By using the lead frame with the adhesive film for
25 semlconductor bonded thereto, semiconductor elements were

bonded to die pads. After the silver paste used for bonding
was cured by heating at 150°C for 90 minutes, the 90 -peel
strength at 25°C between the lead frame and the resin layer A

was measured to be 10 N/m.

30 Wire-bonding was carried out on the lead frame to which

semiconductor elements were bonded. After heating at 260°C

for 5 minutes in this step, the 90°-peel strength at 25C



10 adhesive filmfor sem conductor could be peeled off easily wth a
90~-peel strength of 50 NNm EXAMPLE 12 Production of an adhesive filmfor
sem conductor, 15 bonding it to a lead frame ( a different type of |ead
frane) , bondi ng semi conductor el enents, wre-bonding step and sealing step
were carried out in the same nmanner as ijyExanple 11, to produce a package
as showmn in Fig. 5. No trouble occurred in any step. Wen peFIed ofL from
the lead frane and the 20 sealing naterial at 175C after sealing, the
adhesi ve fiqhYe s cﬁ?ﬁa‘icﬁﬁm ANY Bre s YerAives easuared-toeel
strength ofbeb8VNym) eaving very little resin residue on the |lead frane and
the sealing material . When the package was divided into the packages as

shown in Fig. 6, P tTRRIDIRADEIRNS el SeadshHAT| e SanpLranner 125 1am

thi ck pol yigkahpid | 1 (15 asbeeth by Mé@%&ﬁiﬁa L4 ruct i Al SyePEin Ur! LEX
SGA) haV|n%QiB%¥§Q%§ally 30 treated surface was used as a support tilm The

pol ysi | Bxa RE RHHCIPD RITR raa TRV el i F 19 s 1B prepar delned

Prepar at i orcJgyetidL, 8 NSt sPr et e i dg CARdYi Cn O WeosiFga ofo t he
support film and dried afﬁ%OOC for 10 H?nutég and at 300(:€%rq%% m nut es,

to obtain HFUSiYe ¥he rieatingmatertvhoticenrening leetreert the hsadhown
in Fig. 1, shineh Jifdl eheURPOIA FdJdn ( ' é’#ei CAAY t 25
/[~ mthick resin layer A (2). T éireg%% pg%%?q% ad a g assrﬁggﬁ%|¥?%%
t enper at ur ExEMel 38(F thé-sdalims matembayhit t ETPEr alfted Gfealing, the

10 adhesive film for semiconductor could be peeled off easily

with a 90" -peel strength of 50 N/m.

EXAMPLE 12
Production of an adhesive film for semiconductor,

15 ©bonding it to a lead frame (a different type of lead frame),
bonding semiconductor elements, wire-bonding step and sealing
step were carried out in the same manner as in Example 11, to
produce a package as shown in Fig. 5. No trouble occurred in
any step. When peeled off from the lead frame and the

20 sealing material at 175°C after sealing, the adhesive film

for semiconductor could be peeled off easily with a 90°-peel

strength of 50 N/m, leaving very little resin residue on the
lead frame and the sealing material. When the package was
divided into the packages as shown in Fig. 6, no trouble

25 occurred.

COMPARATIVE EXAMPLE 1

A 125 MUm thick polyimide £ilm (produced by Ube

Industries, Ltd., trade name: UPILEX SGA) having a chemically
30 treated surface was used as a support film. The polysiloxane
polyamide block copolymer adhesive varnish prepared in

Preparation Example 8 was spread to 90 uUm thick on one side
of the support film, and dried at 100°C for 10 minutes and at

300°C for 10 minutes, to obtain an adhesive film for



5 380C and an el astic nodulus of less than 1 MPa at 230C . The ratio of the
t hi ckness (A) of the resin layer A to the thickness (B) of the support

film (A By, was 0.2. The adhesive filmwas bonded to a pall adi um coat ed
copper lead frane at a tenperature of 250C for 10 seconds 10 with a
pressure of 8 MPa. The 90~- peel strengthﬁﬁt 25C between the resin layer A
and the |lead frane was neasured to be O m The | ead frane was peel ed off
when conveyed, so the succeeding steps could not be carried out. The

adhesi ve fiSamiennagtepriicthe sUrietite tas eshawnl o'ty bel handield kadi | y

15 when bonded. The d of the Iead frame as measured after
bondi ng as SHORPIHF Fﬁe%{ (ﬁbsh%‘bfﬂﬂ i T EONERed VEL BXAVPLE E‘“AtPZ'EPk um

thi ck pol yigpdsia fld}f@ﬁ X oczired e Li@s:l?rp ii&f@%ti I89a 41ghasd ' Een SAPE on. |

UPI LEX SGA) having a chemcally treated su e was used as a support

A phenol i ¢ temperatiinsiaf 1820 .sla Gawtdpiless tn 8@ightmtehipecavurenasi de
of the support film and dried at 100C for 10 m nutes and at 150C for 10
m nut es® t B&hFaprdasnaelasitie modwluer 0251§§r$| ¢hagudt MPaofatt RBOSEr uct ur e

d
\?\nst ﬁhgvvg5| nd Ai ctk]dr eég]nﬁ?ayeri%rtﬁém s‘f%l)%%l%\r” Zf%wonefl de coat ©

transition ttequimﬁsur(d?, ofofl8fHe support- ﬂicilsm; | (A AEE) ,gh&ag ]fnn:rﬁr at Er ekof 28(()2)
and an el astic ul us. of 10 at 230C.. The ratio t he thickness

of the resin | a{?e%’% ﬁcﬁb ﬁjhe t q? d%{] theé qo 1ymqgrated was
0.2. The adfwgsiete féadnfﬁpeané)cmdeﬂ ﬁ&nﬁem&d@éﬂlwwce%eo%e c%%%sf rame

at a tenperature of 250C for 10 seconds
10 with a pressure of 8 MPa. The 90 -peel strength at 25C

between the resin layer A and the lead framé was measured to

be 0 N/m. The lead frame was peeled off when conveyed, so the

succeeding steps could not be carried out. The adhesive film

for semiconductor curled 1little, and could be handled easily
15 when bonded. The degree of warp of the lead frame as

measured after bonding as shown in Fig. 2 was about 5 mm.

COMPARATIVE EXAMPLE 2

A 125 Um thick polyimide film (produced by Ube

20 Industries, Ltd., trade name: UPILEX SGA) having a chemically
treated surface was used as a support film. A phenolic resin

adhesive varnish was spread to 80 Um thick on one side of
the support film, and dried af 100C for 10 minutes and at
150°C for 10 minutes, to obtain an adhesive f£ilm for

25 semliconductor of the structure as shown in Fig. 1, which had
a support film (1) having one side coated with a 25 4m thick
resin layer A (2). The resin layer A had a glass transition
temperature of 180C, a 5-wt% loss in welght temperature of
280°C and an elastic modulus of 10 MPa at 230°C. The ratio

30 of the thickness (A) of the resin layer A to the thickness
(B) of the support f£ilm, (A/B), was 0.2.
The adhesive film was bonded to a palladium-coated

copper lead frame at a temperature of 250°C for 10 seconds



with a pressure of 8 MPa. The 90~-peel strength at 25C between the resin
| ayer A and the |lead frane was neasured to be 300 Nm and no trouble of
peeling occurred during conveyance. The adhesive filmfor sem conductor
curled 5 little, and could be handl ed easily when bonded. The degree of
warp of the |lead frane as neasured after4?onding as shown in Fig. 2 was
about 5 nm When bondi ng sem conductor elenents, wre-bonding step and
sealing were carried out in the same manner as in Exanple 1 by using the
| ead frane YWiitth alressunthexf & MRd m fThe sHhi-perductoenybidedt t38€Cet 0 t o

obtain a Vi n structure wherein a urality of packages . each
s shoun' i Daeons (i a% it AR AN e o g ke red. €6

Wi r e- bondi g sX0&p N/oontaard mad i pubXeof Wl Jirel sbunide@fderisgal i ng from
the lead frane and 15 the segli ri at 190C, the 90~-peel strength
was 1100 Iﬁ%rﬁveé’rﬁilqe}w'e seit iq@ﬁ%&%ﬁr\‘/\iﬂpfr%%ﬂq l’(ﬁ%rﬁl&ﬂtﬁq her, a

| ar ge aBoundti tifld handesoulalley ahridl ddedsead Winie viidde meldégree
material, and was difficult t enove by washing with .

N- et hyl - 2.5y MG EndRexdhenth SRAR (a5 MeASURRT & 1T PO TR | ve
Exanmples Himfdg shaid o eendutiHyn REHEAGRP deMildshdiadieced with

hi gh morkingfffficiency and hjgh productivity by using an adhesive filmfor

seni conducttdeMeiHih e -RonHng Fiap And sgalding wane sangiedLut sty m

between it taed sanecafhrinedtas BN dEpIRE PR Qb G tHe |RAM Alafiqy PO Nt
of tenperatures rangln fromO to 250C with a 90~ -peel strength of at

nost 1800 fiidi FRth ssmigeqnauetar, ko dhamatngo mhtainl
30 | NDUSTRIaAp Rl CARIVAINGY al et rafiasdey §yHd deid & ﬂ%éﬂ%%ﬁ%@kﬁ%

present invention, which has high adhesion to | ead frames at

after resi §3&&a@shEhavn g Fdbi 13 waka elplgred dogpther 4®utgas was

generated in wire-bonding step, contaminating wires.
When peeled off after sealing from the lead frame and
15 the sealing material at 190°C, the 90 -peel strength was 1100
N/m, and the sealing material was partially broken. Further,
a large amount of the resin adhered to the lead frame and the
seallng material, and was difficult to remove by washing with

N-methyl-2-pyrrolidone.
20

The results of Examples 1 to 12 and Comparative Examples
1 and 2 show that semiconductor packages can be produced with
high working efficiency and high productivity by using an
adhesive film for semiconductor, which has at 25 C a 90 -

25 peel strength of at least 5 N/m between it and a lead frame,
and can be peeled off at least at one point of temperatures
ranging from 0 to 250°C with a 90’ -peel strength of at most
1000 N/m between from both of a lead frame and a sealing
material.

30
INDUSTRIAL APPLICABILITY

The adhesive film for semiconductor of the present
invention, which has high adhesion to lead frames at 25C

but, after resin sealing, can be easily peeled off at 0 to



250C from |l ead franes and sealing .resins, enabling the production of

sem conduct or packages with high working efficiency and hi gh productivity.
The sem conductor device of the present invention using 5 the adhesive film
for sem conductor is excellent in capability for increasing density and
decreasing area and thickness, and incorpprated for exanple in information
appar at uses, such as pocket tel ephones. 10 46 CLAIMS 1. An adhesive film
for sem condugtor, which conprises at |east one resin |ayer A and, after
bonded to #30adfremntead fxamgs apd seedingespsinsengnhbdfingt theast 5 Nm

between th e I l.ead frame, and, .after a lead frane is
bonded to ?’ﬁ’é’@ﬁé@%g’% iA%em q’@&’@é’rﬁo&ﬁﬂf?ﬁ o5 L kel \Mciﬁ‘ajé‘%eal ing
materi al , lefEiatleneystanal b gioipdodfctiianisr.at ures ranging fromO0 to 250C a
90~ -peel strength of at t .1000Q, 10 N'm ween the resin |ayer A and
each of the Ieag'threr fﬁgﬁé’r?gl%[sq?&ofe qvﬂﬁ%ﬁt{g&,&’ﬁ presepty Lyt ian MS4RY or
seni condluctthie afdhelsdive ¥1ilnvhecai serfiicinddttcreals rgkoslledthaseal i ng
material, the i.ve. 15 filmfaqr sem cqonducto as at |east at one point
of tenper aF&P@g’qﬁgﬁF& 5 AIRT (ir“(? g{;‘%‘%q‘é’ @(5‘5-{ dééﬁresatstdé‘ﬂgﬁe(ﬁ aftd npst
1000 N/ m behdeknelsite aesi drcugorh tddl fRackxeimgilke icac foraa i t he
sealing material . 20 3. The adhesiye filmfor sem conductor of claim1,

I
wher ei n t h&PRAFELUFES SHFL A% AR F&IGPheResy 90~-peel strength of at
nost 1000 NV m between the resin |layer A and each of a lead frane and a
sealing material at a tenperature at which the adhesive filmfor
sem c uctor is peeled off fromthe



25 lead frane and the sealing material after sealing with the sealing

material. 4. The adhesive filmfor sem conductor of claiml, wherein the

resin layer A has a glass transition tenperature of 100 30 to 300C .

5. The

adhesive filmfor semiconductor of claim1, wherein the resin |ayer A |oses
wei ght by 5 ~ by weight at a tenperature,of 300 C or higher. 47 6. The
adhesive filmfor sem conductor of claiml, wherein the resin |ayer A has
an elastic nodulus of at least 1 MPa at 230 C. 7. The adhesive filmfor

semi conductor of claim1, wherein the FEAIMS| ayer A conprises a

t hernopl astic resin having an am de group, an ester group, an imde group,

an ether group or a sulfone group. 10 8. The adhesive filmfor

seni conductlor ofArc|aghast ventfulrls rfqmesendsiandm;tmr,Avdﬂmhimms_eds at

t her nopl astyi | V] 1,de group,..an este r.oup n e group
or an et herle;arsgtﬁgg.&lgaegé.ﬂghlgéya eAg’l vagl i Iafﬁt_feo"? %soéf#ecognﬁﬁ ofe%c# %w% 1,
whi ch hBs &asuptordsCi kMmool theelesetefgeR SEJRLCPEREE Wi Nhimt BRLHBSLN thaver

A
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15
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30

resin layer A and the lead frame, and, after a lead frame is
bonded to the adhesive film for semiconductor and sealed with
a sealling material, has at least at a point of temperatures
ranging from 0 to 250C a 90'-pee1 strength of at most 1000

N/m between the resin layer A and each of the lead frame and
the sealing material.

2. The adheslve film for semiconductor of claim 1, wherein
after the sealing with the sealing material, the adhesive
film for semiconductor has at least at one point of
temperatures ranging from 100 to 250 C a 90" -peel strength

of at most 1000 N/m between the resin layer A and each of the
lead frame and the sealing material.

3. The adhesive film for semiconductor of claim 1, wherein
the adhesive film for semiconductor has a 90°-pee1 strength
of at most 1000 N/m between the resin layer A and each of a
lead frame and a sealing materlal at a temperature at which
the adhesive film for semiconductor is peeled off from the

lead frame and the sealing material after sealing with the
sealing materilial.

4, The adhesive film for semiconductor of claim 1, wherein
the resin layer A has a glass transition temperature of 100

to 300°C.

5. The adhesive film for semiconductor of claim 1, wherein
the resin layer A loses weight by 5 % by weilght at a

temperature of 300 C or higher.



20 10. The adhesive filmfor sem conductor of claim9, wherein the support
filmis made of a material selected fromthe group consisting of aromatic
pol yinm de, "aromatic pol yam de, aromatic pol yam dei m de, aromatic _
pol ysul fone, aromatic pol yet her sul fone, polyphenyl ene sulfide, aromatic
pol yet her 25 ketone, polyallylate, aromajjc polyether ether ketone and
pol yet hyl ene naphthal ate. 11. The adhesive filmfor sem conductor of claim
9, which has a ratio of a thickness (A) of the resin layer Ato a 30
thickness (B) of the support film (A/B), of at most 0.5. 12. The adhesive
coat ed vi th L ho 1 6si L ayer. A having Sinee et sy TRt e eag ' <
coated with.the resi ayer avi ng adhesi veness, an e ot her
t he suppor t*1¥8 Irrﬁs%qiasy%%aﬁ APHhidth elasisic mediiusy dfavathglers tadhdB & ediless
which has geelgstic nmodul us of at least 10 MPa at 230 C. 13. A lead frane
to which the adhesive filmfor 5 sem conductor of any one of clains 1 to 12
is bonded. 14. The lead frame of claim 13, which is bonded to the adhesi ve
s Dy ot COBNC e v M Tt® oUnd dih il 'H a4 b2

the resin layer A comprises a thermoplastic resin having an

amide group, an ester group, an imide group, an ether group
or a sulfone group.

10
8. The adhesive film for semiconductor of claim 1, wherein
the resin layer A comprises a thermoplastic resin having an
amide group, an ester group, an imide group or an ether
group.

15
9. The adhesive film for semiconductor of claim 1, which

has a support film with one or each side coated with the
resin layer A. '

20 10. The adhesive film for semiconductor of claim 9, wherein
the support film is made of a material selected from the
group consisting of aromatic polyimide, aromatic polyamide,
aromatic polyamideimide, aromatic polysulfone, aromatic
polyether sulfone, polyphenylene sulfide, aromatic polyether

25 Kketone, polyallylate, aromatic polyether ether ketone and
polyethylene naphthalate. |

11. The adhesive film for semiconductor of claim 9, which
has a ratlo of a thickness (A) of the resin layer A to a
30 thickness (B) of the support film, (A/B), of at most 0.5.

12. The adhesive film for semiconductor of claim 9, wherein
one side of the support film is coated with the resin layer A
having adhesiveness, and the other side of the support film



15. An adhesive filmbearing sem conductor device using the adhesive film
for semi conductor of any one of claims 1 to 12. 16. The adhesive .

fil mbearing sem conductor device of claim15 15, conprising the adhesive
filmfor semiconductor, a lead frame bonded to the sem conductor device
with one side of the lead frane contactig the resin layer A a

sem conduct or el enent bonded to a die pad on another 20 side of the |ead
frame, a wire connecting the sem conductor elenent and an inner |ead of the
| ead franelsafiPatekaitly adiasinllagan B Juuing mo suievivhress whkeent

and the w ke A, senj c uct or devi ce praodyced by peelj.ng off the
adhesi ve fi %ns’l %gjr ]eslean%%cio(ﬁ%oc@o%rjusf rodflr’naiq:neleﬁfntgs‘]i%é&fq Ia}%eé?q ng *sem conduct or

device of claim16. 30 18. A nethod of producing a sem conductor device,
conprising#% st pagg pbondi ng .an adhesive filmfor sem conductor to a side
d

of a |ead e Ay ARG Yeafsdhdhe @ahesdde £idMFUt bonding a
sem consluctsemitotitRiStdr0 sy ©MAGOEINNLNao wPosedstidis of the |ead

frane,
14. The lead frame of claim 13, which is bonded to the
adhesive film for semiconductor, with one side of the lead
frame contacting the resin layer A.
10
15. An adhesive film-bearing semiconductor device using the

adhesive film for semiconductor of any one of claims 1 to 12.

16. The adhesive film-bearing semiconductor device of claim
15 15, comprising
the adhesive film for semiconductor,
a lead frame bonded to the semiconductor device with one
side of the lead frame contacting the resin layer A,
a semlconductor element bonded to a die pad on another
20 side of the lead frame,
a wlre connecting the semiconductor element and an inner
lead of the lead frame, and
a sealing material which seals the semiconductor element
and the wire.
25
17. A semiconductor device produced by peeling off the
adhesive film for semiconductor from the adhesive film-
bearing semiconductor device of claim 16.

30 18. A method of producing a semiconductor device, comprising'
a step of bonding an adhesive f£ilm for semiconductor to
a slde of a lead frame having inner leads and a die pad,
a step of bonding a semiconductor element to the die pad
on the other exposed side of the lead frame,



49 a step of connecting the sem conductor elenent-to the inner |eads with
wres by wire bonding, a step of sealing the exposed side of the |ead
frame, the'sem conductor elenment and the wires with a sealing 5 nmateri al
and a step of peeling off the adhesive filmfor sem conductor fromthe | ead
frame and the sealing material. 19. The ggthod of claim 18, wherein the

| ead frame conprises 10 a plurality of patterns each of which conprises a

di e pad and inng;sgqu%j and the tﬂg? further conprises, after the step
of sealing or tHe Y G FEHIHHNSG e FHILGRRAUGIRY tkement oo | th@ fr ane

into a plurlalridy ldadenicendetiel Biewnes wacdif, whi ch contains one
sem conduct or elenggt. 20.. The nmethod of claim 18, wherein the adhesive
filmfor senm coIf 5 S9N £¥R58G Hldemf diickend dframg. one of

claims 1 tchel semtoriieior dremstesdne fHid Mis SPRX e pngs bonded

to the geagdwg¥¥%lymgghthe resin 20 | ayer A contacting the lead frane.

a step of peeling off the adhesive film for
semiconductor from the lead frame and the sealing material,

19. The method of claim 18, wherein the lead frame comprises
10 a plurality of patterns each of which comprises a die pad and
inner leads, and the method further comprises, after the step
of sealing or the step of peeling, a step of dividing the
sealed lead frame into a plurality of semiconductor devices
each of which contains one semiconductor element.
15
20. The method of claim 18, wherein the adhesive film for
semiconductor i1s the adhesive film for semiconductor of any
one of claims 1 to 11, and wherein the adhesive film for
semiconductor is bonded to the lead frame, with the resin

20 layer A contacting the lead frame.



