It ADHESI VE SHEET FOR PRODUCI NG SEM CONDUCTOR DEVI CE, SEM CONDUCTOR

DEVI CE, AND PRODUCTI ON METHOD FOR SEM CONDUCTOR DEVI CE 5 BACKGROUND OF THE
| N\VENTION Field of the Invention The present invention relates to an
adhesi ve sheet which is detachably attached to a lead frame or a wiring
substrate and which is used for producing a sem conductor device, a

sem conduct or tion met hod
for the 10 se#@mﬁ%@%@?% PRORCE S S IR DS TR bt en
Application No. 2005-099481, filed March 30, 2005, and Japanese Patent

Appl i cations NOEMMOEHDIE ]3@5 %E\HI%O‘SNQI@?»@EUQHQW%@ OB1, 2005, the
content of which is incorporated herein by reference. 15 Description of the
Rel ated Art Recently, w th t BEMIEDNDUGTGOR DEVAEEf el ectronics, such as
portabl e personal conputers and portable tel ephones, and increasing
functions thereof, it has been desired to reduce the size of electronic

el ements conpri-sing electronics, so as to integrate in high density. That
is, t echni que for nount i gh density has been 20
required. In |ight of thégg@ﬁﬁwgdﬁgm@»gl -nounting type

sem conductor_ _devices in which external termnals are nounted at a

per i pherBeldnfdhe bivesom conduct or  devi ces, such as QFPs (Quad Fl at Packages)
and SOPs (Small Qut Line Packages), surface-nounting type sem conductor
devi ces i n whiTle pretant imlentien ralated ® ar miheviuatiedt whichds detadlably afached to

sem conductor devices in high density, such as CSPs (Chip Scal e Packages) 25

have 1 ecgjeug¢ramecdt Ahvirafdl fubfiratd anp%ldh% ladd fof PRIAcIERRS et At bsvi¢duad
Flat 2 Non- Ieaded Packages) can be manufactured by conventional techniques,
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type seni con

10  semiconductor device.
Priority is claimed on Japanese Patent Application No. 2005-099481, filed March
30, 2005, and Japanese Patent Applications Nos. 2005-316560 and 2005-316561, filed

October 31, 2005, the content of which is incorporated herein by reference.

15  Description of the Related Art
Recently, with the reduction in size of electronics, such as portable personal

computers and portable telephones, and increasing functions thereof, it has been desired to
reduce the size of electronic elements comprising electronics, so as to integrate in high
density. That is, a technique for mounting electronic elements in high density has been

20  required. In light of the above, instead of peripheral-mounting type semiconductor
devices in which external terminals are mounted at a peripheral area of semiconductor
devices, such as QFPs (Quad Flat Packages) and SOPs (Small Out Line Packages),
surface-mounting type semiconductor devices in which external terminals are mounted on
a surface of semiconductor devices in high density, such as CSPs (Chip Scale Packages)

25  have received much attention. In particular, among CSPs, since QFNs (Quad Flat



general ly conprising 100 pins or fewer. The follow ng nethod has been used
as a nethod for manufacturing QFNs. 5 First, in an adhesive sheet attaching
step, an adhesive sheet is attached on one surface of a |lead frane. Then,
in a die attaching step, at a plurality of sem conductor el enent nounting
parts (die pat parts), which are forned on the | ead frame, sem conductor

el enent s, C ' : ) i R, urality
of | eads, N l| 2 alir)agkg érsgg%negg %ﬁ%ﬁﬁgﬁf%ebﬁs%%%g%\eﬁg ﬁaé?egﬁﬁgp%h@ﬁl?ﬁr%ﬁ% {e'ng
parts of e |l ead f , 10 and the sem conductor elenments _are electrically
connect ed HFTEO0RE &%g‘eaﬁf %%‘?1 uskd 28 ‘f""f ﬂ“mgerrt@@l%’i‘a WRF priplegp@storndexices

sem conductor elenents are sealed with a sealing resin. After this step, in
an adhesi genshldetopeabingd 08 peps,ordev@EN unit, in which a plurality of QFNs are
arranged, is prepared by peeling the adhesive sheet fromthe lead frane. In

a dicing step, TMaifsHowhgldi@hé@Bds ke RsePast Mefloltfyr @EnmPderih® QBmRPar ed
simul taneously by dicing the 15 prepared QFN unit al ong the outer edges of

t he QFNs. an | ,cat i.on, Fisst. Publication .20 84801
di scl hos FHRE TGRSR he RN 12 bty Ml SRRV ey oS
produci ng, a N. Japanese Patent . Application, First Publication No.

zooo-2945i;&3tdg%e-di hate Bea digrptiaehing piop & padaraliiisemismgueosslemedne adhesi ve

or an acrylic adhesive used in producing a Q-N. 20 However, when an adhesive
sheet conpriusiing parts (di¢ patrperta) vdsilvare ifermesiody thetéal ffdras semivpndedaur due to
the adhesive by itself. In addition, an out gas conponent may be generated

fromthe éﬁﬂfbﬁké{@u&yasﬂ@éﬂgﬁg arcHRBuAs]. JRS WREBEAGRE siEPYa g%@i&;eof Radd)e

surface of lead frame and causes joint defects befween the l'ead frame and
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order to solve the problem On the other hand, wire bonding properties are
gener al | yansesie s¢ahpgsiapd thgysemiconductor elements are sealed with a sealing resin. ~ After
this step, in an adhesive sheet peeling step, a QFN unit, in which a plurality of QFNs are
arranged, is prepared by peeling the adhesive sheet from the lead frame. In a dicing step,
which is the last step, a plurality of QFNs is prepared simultaneously by dicing the
15  prepared QFN unit along the outer edges of the QFNs.
Japanese Patent Application, First Publication No. 2002-184801 discloses an
adhesive sheet comprising a silicone adhesive used in producing a QFN. Japanese Patent
Application, First Publication No. 2060-294579 also discloses an adhesive sheet
comprising.a silicone adhesive or an acrylic adhesive used in producing a QFN.
20  However, when an adhesive sheet comprising a silicone adhesive is used, mold flash may
occur due to the adhesive by itself. In addition, an out gas component may be generated
from the adhesive by heating. The out gas component may adhere to the surface of lead
frame and causes joint defects between the lead frame and bonding wires, or may decrease

adhesiveness between the lead frame and a sealing resin.  Thereby, the yielding or

25  reliability of semiconductor devices may decrease.



removing inpurities adhered on the surface of the adhesive sheet by

pl asma-cleaning 5 before a wire bonding step. However, when the

conventi onal adhesive sheet conprising a thernosetting adhesive is

subj ected to plasma-cl eani ng, an exposed3 surface of the adhesive sheet IS
roughened. Then when the adhesive sheet is peeled, the adhesive

transfer to j‘%ﬁ&ée%t&ﬁ&ﬂp?i&n@fng PRUAHERGS 06 d08. ﬁ%@h'd?wdseeaxp (bel ow,

this is called esive 10 esive tran gener at es,
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possibility that connecti on defects generate in the resulting sem conduct or
devi ce. SUMVARYOarha piher hyEhvierpondingprepritedare geneallpmop anpogedbiescr i bed
probl enms with conventional technol ogy, an object of the present invention
i's to prownteianirasireisewdhabéeh thoturfico diithendhesives sitetbnplashaicledeitzce, which
can prevent the generation of an out gas conmponent and adhesive transfer

whi | e Amai géﬁ*éﬁé Vol i % wi re bonding properties and nold flash
properties o er nos hg adhesive which is used in sem conduct or

devi ces such as_ 20 Ns a can ther ] nt the .prodygction defective
seni conduct or E@ ggr 0@8%@6’@@?&1@5\)’ E EESWPFIE‘P%GL{&WO&@%E& ve
sheet; and_a production nethod for the sem conductor device. |n addition,
anot her obfhsstveds sutpiectest ogurma-elganing.om axposed prieos abthandaetivesihpet isheet  for
produci ng a sem conductor devi ce which has excellent wre bondi ng properties

25 W t houtoughaseda- dtheawheh thefadk@iw sMeetds besled,nhe sdiepive and exefdr kent
adhesi veness between 4 lead franes and a sealing resin, and which provides

absem congduitleOfin SRUhERINGH H9rbL eﬂheesgélgg%gmwelomhwfé%mlécp"aaﬁgel@é/e the

ject, the present I nvention provid first adhesive sheet for produci ng

a se or, ch.is det ach at t.ached nme .5 or
it SRR e e CR e R ARG I RN Peb@eSroutilen iR R an
adhesi ve

sealing resin is sealed, or external connecting terminals around the portions, and there is a

possibility that connection defects generate in the resulting semiconductor device.

SUMMARY OF THE INVENTION
15 In consideration of the above described problems with conventional technology,
an object of the present invention is to provide an adhesive sheet for producing a
semiconductor device, which can prevent the generation of an out gas component and
adhesive transfer while maintaining excellent wire bonding properties and mold flash
properties of a thermosetting adhesive which 1s used in semiconductor devices such as
20  QFNs, and can thereby prevent the production of defective semiconductor devices; a
semiconductor device comprising the adhesive sheet; and a production method for the
semiconductor device.
In addition, another object of the present invention is to provide an adhesive sheet
for producing a semiconductor device which has excellent wire bonding properties

25 without plasma-cleaning before a wire bonding step, and excellent adhesiveness between



| ayer, and the adhesive |ayer conprises a thernosetting resin conponent (a),
a thernoplastic resin conponent (b), and a fluorine based additive (c). It
is preferable that the fluorine based additive (c) be at |east one sel ected
from the group consisting of fluorine g?ntaining graft polyners, fluorine
containing block 10 copolyners, and fluorine containing aliphatic polyner
esters. In dition, in order.  to achjeve the object, the present, ipvention
provi des L&ag anéaws@#weglﬁe@%da ‘f"g‘rc @r@ageﬁ i HCARNCLo daYice BrVingdigle whi ch
is detachably attached to a l|ead frame or a wiring substrate, wherein the
adhesi ve shigbilitconpri ses a substrate and an adhesive |ayer, and the
adhesi ve | ayer conprises fluorine resin. 15 It is preferable that the

adhesi ve |ayer GosHet ®eacBichb BidBISEdt! the Présesi veRTRPRSItes 4 fitst adiidivad
t hernopl astic resin conponent (bl') and that at |east one of the

ther moset 400, eI EOMRAREM Al BRE Wi SNELIRRN Akl R 5L LagmRanent (b
) be a fruorin cont nifng olefrirnresin. P o pret erabl e at "a nass
ratio _((al)/(bl)) between the {hernosetting resjin 2Q conponent (al) and the
t her mopl a4 ‘é’lfﬂ%$‘%st§6tﬁp‘8§%fﬁ%n RS"B@ g5eve gl qoamj@eswhs@a@@na@n aéfl@ﬁ@f.e It is
preferable that a nass average nol ecul ar wei ght of the thernoplastic resin
conponent lagér, h)d the adheave Bygecdmmpme? a2 0BH9moectling 881r0G0updreni @), ef er abl e t hat
a storage nodul us of the adhesive |ayer after hardening be 0.1 25 MPa or

greater ipeAnbSBRR @b BrpRN&SR (bY, afd 43Rokife BRRE-additivkic). s preferable that
adhesi ve strength of the adhesive |ayer after hardening be in a range from

0.03 to 5 NNcmi.n e f 3 [t 1 abl e
t hat the subst r%gajﬁg&é&%ﬁﬁ@%ﬁtlﬁgee%éogp%ﬁqaséﬁ?{aﬂﬁaeﬁcﬁgggplg?%géets ‘?8‘%‘%‘? ?@n
tenperature of 150C qr greater and .a therpal expansian coefficient in a
riange fr oREHW C@S@éﬂ%gﬁﬁ@ﬂmq qu%alamgcgrﬁpbmm &luprae coHaNgIPFat e be a

netal foil having a thernmal expansion
10  copolymers, and fluorine containing aliphatic polymer esters.

In addition, in order to achieve the object, the present invention provides a second
adhesive sheet for producing a semiconductor device which is detachably attached to a
lead frame or a wiring substrate, wherein the adhesive sheet comprises a substrate and an
adhesive layer, and the adhesivé layer comprises fluorine resin.

15 It is preferable that the adhesive layer comprise a thermosetting resin component
(al) and a thermoplastic resin component (b1) and that at least one of the thermosetting
resin component (al) and the thermoplastic resin component (b1) be a fluorine containing
olefin resin.

It is preferable that a mass ratio ((al)/(bl)) between the thermosetting resin

20  component (al) and the thermoplastic resin component (b1) be in a range from 0.05 to
0.43.

It is preferable that a mass average molecular weight of the thermoplastic resin
component (b1) be in a range from 2,000 to 1,000,000.

It is preferable that a storage modulus of the adhesive layer after hardening be 0.1

25 MPaor greater in a temperature range from 150 to 250°C.



coefficient in a range from5 to 50 ppniC. In addition, in order to achieve
the object, the present invention provides a third adhesive sheet for
produci ng a sem conduct or device which is detachably attached to a 10 | ead
frame or a wiring substrate, wherein the5adhesive sheet conprises a
substrate and an adhesive | ayer, and the adhesi ve | ayer conprises fluorine
resin and a reactive el astoner, preferable that the fluorine resin be

one of copol yner1§15d1§?f§rﬁfbé‘?jﬂl§§/ad}’§8l‘79ﬁ%‘?ﬂ§h Ahths adberdvrelayerealter hardenipabsining

fluorool efins and vinyl ethers and copol yners obtai ned by polynerizing a
nmonomrer netege fadmdbii & NNAgn i1 aiengeratiensngnfiorhsl 5Gitogb0¥sters. It is
preferable that the reactive el astonmer be a mal ei c anhydri de contai ni ng

styrene- et hyl engy hui¥feeitte 4QPOEY¥IB ratd Ke 4 ﬁea%@s@stﬂ{t@ﬂﬁr@b r% 4 fiaks aRfiRhecti ve
filmbe provided on one surface of the adhesive |ayer. I'n addition, in
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producing a sem conductor device. Furthernore, in order to achieve the
obj ect § t W& p¥eent invention provide a production nethod for a

sem conductor device conprising one of the first to third 25 adhesive
sheets f or pr od dtisruysoq)rsfemﬁ‘tﬂ@ﬁﬂumhenbsiﬂvd bea nfetal foil hieing e sloarinal exypansiod
clainms, "fluorool efins" nmeans ol efins of which hydrogen is partially or

entirel y %Qﬁcﬁéﬂqﬁgréﬂgyfr@nglté@g bpgyatom Specifically, "fluoroolefins”
contains ol efins of which ydrogen Is partially or entirely substituted with

2 1uorine at omaaiceRe s Fnd b Ty arBsERT ﬁrﬁ%ﬂ?ﬂ??fﬁ&%ﬂp{} ApRYR e

substituted w.th ot hf%; atons such _as .a chlori ne In_ additio
"f1 vor i ne adBEIYR shegkivs PFAdVSHIE ASCRUGRNGIAOR gew@%whsch ig ﬁef@@ﬁébawacmﬂ Waesin

sealing step in producing a sem conductor device, the
10  lead frame or a wiring substrate, wherein the adhesive sheet comprises a substrate and an

adhesive layer, and the adhesive layer comprises fluorine resin and a reactive elastomer.
It is preferable that the fluorine resin be one of copolymers obtained by

polymerizing a monomer material containing fluoroolefins and vinyl ethers and

copolymers obtained by polymerizing a monomer material containing fluoroolefins and

15  vinyl esters.

It is preferable that the reactive elastomer be a maleic anhydride containing
styrene-ethylene-butylene copolymer.

It is also preferable that a protective film be provided on one surface of the
adhesive layer.

20 In addition, in order to achieve the object, the present invention provides a
semiconductor device produced using one of the first to third adhesive sheets for
producing a semiconductor device.

Furthermore, in order to achieve the object, the present invention provide a
production method for a semiconductor device comprising one of the first to third

25  adhesive sheets for producing a semiconductor device.



sem conductor device is sealed with resin under pressure of 5 to 10 GPa
while heating to 150 to 200C. Asa result of subjecting the adhesive | ayer
of the adhesive sheet to high 10 tenperatures, adhesive strength of the
adhesi ve | ayer (adhesiveness between the,adhesive |ayer and the |ead frane)
decreases, then the adhesive |ayer is pa@tially peeled fromthe |ead flane
due to pressure of the sealing resin _and npld flash may occur. However,
according to thé& BEHieseril todaigs, thorenlelies meany olfing 9f whiidsidieeesds engt h
of the adhesive |ayer does not decrease, and such problens do not occur. 15
I n the pr psiatly ioneetielyosubsiititadswitb s Slubtiee tonpr evenifidalie, "geosrcdfieh of out
gas conponents which occurs in a silicone adhesive. In addition, it is also

possi bl e £tk SYIREs of R QEBHTD SAHCR gaﬁiaﬁ%%hﬂx%ht £M3EH@Id Wih L eueBhOsBHN NI
excellent wre bonding properties and nbld flash properties

of
t her noset t | dhesi ye en_ t he_adhesi ve .sheet .. comprising a thernosetting
adnestve. PRETIERSoF LB HYAE e S pRRE GO REE i 3R B ARGy b event
t he production, of defective sem conductor devices. In addition, it is
possi Bt e tangnieghyeregsnis pasplie os petselyrubstpried vethether atsmgisednasicthderingevi ce
whi ch has excellent wire bonding properties even when the adhesive sheet is

not subj eatogt tla a@dploas Mueireadsinymeefoflgorinewoneitiagasig. st ep, and
excel | ent adhesi veness between the |l ead frane and the sealing resin, and

whi ch provi des ﬁ?géﬁ?&l,cﬂhdfé%%{eaﬂ?@/étgﬁl_ 448 RsBRidoREAGHH devick; thé

Furthernore, it 1S also possible to de an” adhesive sheet for producing

cause adneerygne f BRI e SR S BeRE T T aP BRI AR 6 R S oo
is subjected to a plasma-cl eaning before_a wire bonding step. 5 BRI EF
DESCRI PTI &N 6204°E. Diaw et of subjectiag shendhgave jaywr shibgiadsestvy Sgdt to htghe whi ch
is suitably used for producing QFNs using the adhesive sheet of the present
i nvent( ontemperatures, adhesive strength of the adhesive layer (adhesiveness between the adhesive

layer and the lead {rame) decreases, then the adhesive layer is partially peeled from the

lead flame due to pressure of the sealing resin, and mold flash may occur. However,

according to the adhesive sheets of the present invention, adhesive strength of the

adhesive layer does not decrease, and such problems do not occur.
15 In the present invention, it is possible to prevent the generation of out gas

components which occurs in a silicone adhesive. In addition, it is also possible to

prevent the occurrence of adhesive transfer while maintaining excellent wire bonding

properties and mold flash properties of thermosetting adhesives when the adhesive sheet

comprising a thermosetting adhesive resin is used in semiconductor devices, and can
20  thereby prevent the production of defective semiconductor devices.

In addition, it is possible to provide an adhesive sheet for producing a
semiconductor device which has excellent wire bonding properties even when the
adhesive sheet is not subjected to a plasma-cleaning before a wire bonding step, and

excellent adhesiveness between the lead frame and the sealing resin, and which provides

25  semiconductor devices having high rehiability.



FIGS. 2A to 2F show steps for producing QFNs using the adhesive sheet of the
10 present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Bel ow, the adhesive sheet for producing a seniconductor device, the

sem conduct or device, and the productionynethod for the sem conductor device
of the 15 present invention will be explained in detailed. The adhesive
sheet for produg] 1 copduct o I I ] IS

dot achabl y' at t achoqe Rt BB 6 TaPin 0 PletRlR of ERRNRES | (3
frame" is a  conductive pattern el enent ohtained hy etching or pressing a
metal pl afERICERENOIS 4Gviee Whigh4pt Breprable paviing RERRSHCOIIA 958 BobSAFBRHCHYC and
adhere the conductive pattern el enent 20 nade of conductive material on (or
sonet i mes tiansdede)entleensthe kdveiwflapm of tectdhesivé siset mtsibgetedubdstrate. In the
foll owi ng, for descriptive purpose, the adhesive sheet of the present

i nventi on pl.8n@XdKAinEeeibi 4oiBGohMiggkRpd frame as an adhered subject;
p . g ? ; .
however, Of course, ~the adhesive sheet of the present invention can al so

appl i to the wire substrate. 25 The adhesi ve sheet of the present
i nvention conprises a substrate and an adhesive 8 |ayer. Exanples of the
substrate include heat resistant material such as heat resistant filns, and

nmetal foils. Wen seni coRdUEF HEYRIIIdON @ﬁ%{%@wg’ﬁe produced using the

adhesive 5 sheet of the present invention, the adhesive sheet is subjected
t o hi gh t enper aFiB.esissuydneadewkbowing 2B C rane vehich & saitalsly kedfos peglucmgwi r e
bondi ng step, and a resin sealing step. Wen a heat resistant filmis used

for the syl Reddhievd\@abt JRRE Bledt idvehntibhS heated to the gl ass
transition tenperature (Tg) thereof or greater, the thernmal expansion

VOl ume o 11 or enFICBARRLA CReY TOPNGY aroisR PRITRs R ARl IR E R bt o

fil midmreases., As a result, when the | ead frane
present mnvention.

DETAJLED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Below, the adhesive sheet for producing a semiconductor device, the
semiconductor device, and the production method for the semiconductor device of the
15  present invention will be explained in detailed.
The adhesive sheet for producing a semiconductor device of the present invention
is detachably attached to a lead frame or a wiring substrate. Here, "a lead frame" is a
conductive pattern element obtained by etching or pressing a metal plate, and "a wire
substrate” is an element obtained by forming and adhere the conductive pattern element
20  made of conductive material on (or sometimes inside) the surface of an electric insulating
substrate,
In the following, for descriptive purpose, the adhesive sheet of the present
invention is explained by using the lead frame as an adhered subject; however, of course,
the adhesive sheet of the present invention can also applied to the wire substrate.

25 The adhesive sheet of the present invention comprises a substrate and an adhesive



and the heat resistant filmare cooled to roomtenperature, there is a
possibility that warps are caused in the lead frame and the heat resistant
film Wen warps are generated in the |ead frame and the heat resistant
film in aresin sealing step, it is inpgssible to nount the |ead frame on
positioning pins conprising a die, and there is a possibility that

di sl ocati cf%y 15 will occur. Therefore, when a heat resistant filmis used
for the su strrate the glass transition tenperature of the heat resistant
filmis preferably 150C greater d nore preferably 180C or greater In
addi tion. the t HEHEICRHAR ST eaiedas File berositant sertern Sugesoheat ettt
resistant 20 filmis preferably 5 to 50 ppm C, and nore preferably 10 to 30
ppn C. Thdillmeatnd metd $ailsnt fil mincl udes, for exanple, filns nade of

pol yi rni des, pol yam des, polyether sulfones, polyphenylene sulfides,

pol yet her ket 0ne\ﬁ’herpé’ézﬁi%ﬂr%ct&td'é@{cek%h@ﬁ‘%QFNrs 'a?&]ﬁioﬂhced%kﬂgf'tﬂa@%%es%d

pol yet heri mdes Moreover, when a nmetal foil is used for the substrate, for
t he sa in_th 5.:h srst t fi t.h

coof {181 efteqr reae@%%ngrﬁ"’*hz ek Pt 1B Gyl BBty PERRE N s
and nore pref erabgdg/ 10 to 30 _ppm C The metal foil _includes, for exanple,
foils madd38fogel 1§|a|dreattat?@tﬂﬂo°érp, ayiEg ponhne %trmrrrlﬁ@rrﬁmﬁﬁ@q%ee. sty When

titanium chrom um nmanganese, iron, cobalt, nickel, zinc, palladium
cadmi um iadgatmegsistant ﬁlma'mdsddefadthefsub:ttmt@mrd the mbartgea'bt’amyfslm Bédretell tathea mai n
conponent, and foils plated thereby. 5 In order to prevent the occurrence of

adhesi ve 1IA8%heEitbA tafpGHRESI Y RESH or g?@aeérl b8 55drf bXpapsiof lé@eﬂﬁglehh@f

sem conduct or using the adhesive sheet, when Sa is adhesive strengt

bet ween t Stk nd I b | ength
bet ween eﬁe% Eﬁsmgég:ﬁr e f %E%F%%Gg%nxfan@% gen @ﬁqmﬁl eglif%g I]I%% lbg&e%%nh ©

adhesi estre rati o, , referably 1.5 or ter Sa/Sb is
1.5 of gré%ﬁ%l J;@wes.avé the) rférst%%.l]etmea%ﬁery AD2geH ¥ eaﬂrerteft Rihesi ve

sheet peeling step In order to nmake the adhesive strength ratio, Sa/Sb,
1.5 or gr ead g heshrasisting feeare ceded taarvons empeiaturastbedrefion posrbistsisat wares
before form ng

are caused in the lead frame and the heat resistant film. When warps are generated in the

lead frame and the heat resistant film, in a resin sealing step, it is impossible to mount the
lead frame on positioning pins comprising a die, and there is a possibility that dislocation
15 will occur.

Therefore, when a heat resistant film is used for the substrate, the glass transition
temperature of the heat resistant film is preferably 150°C or greater, and more preferably
180°C or greater.

In addition, the thermal expansion coefficient at 150 to 250°C of the heat resistant

20  film is preferably 5 to 50 ppm/°C, and more preferably 10 to 30 ppm/°C. The heat
resistant film includes, for example, films made of polyimides, polyamides, polyether
sulfones, polyphenylene sulfides, polyether ketones, polyether ether ketones, triacetyl
cellulose, and polyetherimides.

Moreover, when a metal foil is used for the substrate, for the same reasons in the

25 heat resistant film, the thermal expansion coefficient at 150 to 250°C of the metal foil is -



t he adhesive layer, it is preferable that a surface of the heat resistant
film at which the adhesive layer will be fornmed, to be treated such that

t he adhesive strength Sa is increased, such as a corona treatnent, a plasna
treatment, a primer treatnment, and a sargj bl ast 15 treatnent. Moreover,

metal foils are classified into rolled rretal foils and electrolytic netal

foils, depending . on the production neth thereof. | n order t ke the
adhesi ve P@?‘? §t5ﬁor5§tl?ﬂ¥}/§a§‘@tﬂwrf.ﬁef[6?a%g‘>f E&f‘b}(), PIPTF) Ls Eg‘éf%ﬁ’rté PE to use an

el ectrolytic netal foil, and to formthe adhesive layer on a rough surface
of the elmctudes,yor examlal foflpirlade Ahpeid, tilver, ceprart pletiyin . alueingin, nwdgnesiuan
el ectrolytic copper foil is nost preferable. 20 In order to prevent the

occur r enceta@huriTRheorhhds Mmarghndse, s kebabheeien %Encagé]ﬁﬂiﬁfﬂ ca8inh@AgbiubD the
| ead frame of the adhesive layer in a range of 150 to 200 C after hardening

{1 ash aocbont QALK e SRR GBRTr 4 rebuctilinehf OB R . ©

transfer does not easily occur. For producing, it is preferable that
adhesitve st r enghPrger forie vk s apeuisense ot pgheshe trapsfer ahan adhsmive sheet oom
tenperature before hardening be 0.108 NNcmor greater. Wien it is 10 0.98
N cm or gpedngsteptiheratives) the s¢raigendudtesisingtthe edicisivy shest) wheroBa ishadhésted
frame during transportation in producing. The nmeasurenent nethod for

adhesi ve gtdneihOidiwhbd thel@bstB%PhR e ddhddive8ydrodddovd i@gdﬁes@«moétﬁﬁﬁtg% n the

first adhesive sheet for producing a sem conductor device of t 5 present

| nVent! OnglsbindG oSN RO S8 @b k8Lt 8yACHEHN YL Q¥STerPlad 18/ bb] o1

adhesive § produci ng a sem con Vi CE COpriI=s

t hernosetting resin_conponent_(a) and a thernoplastic resin. conponent (b),
V\Qi ch ar eSPHEEETH]-SCRE Rites ,nsﬁﬁjtlsilss, OngERCE SARSHETRsISF IsRatersty and
further conprises a fluorine based additive (c). In other words, the
adhedilve gengrmtedid thoaphésseesshestgrnlingibtey. t eorflenfornae thagdwsaddiength rite)., and
further conprises the thernosetting resin conponent (a) and the

t her mopl a&4/88, Ir. 85t preatiponethe (Bt re@dtanitilehis ukedfds tHechB£8 befdre Yeinih e,

nol ecul ar weight, and the like) are different fromthose of the
the adhesive layer, it is preferable that a surface of the heat resistant film, at which the
adhesive layer will be formed, to be treated such that the adhesive strength Sa is increased,
such as a corona treatment, a plasma treatment, a primer treatment, and a sand blast

15  treatment. Moreover, metal foils are classified into rolled metal foils and electrolytic
metal foils, depending on the production method thereof. In order to make the adhesive
strength ratio, Sa/Sb, 1.5 vor greater, it is preferable to use an electrolytic metal foil, and to
form the adhesive layer on a rough surface of the electrolytic metal foil. Among the
electrolytic metal foils, an electrolytic copper foil is most preferable.

20 In order to prevent the occurrence of mold flash, it is preferable that adhesive
streng’[h to the lead frame of the adhesive layer in a range of 150 to 200 °C afier hardening
be in a range from 0.03 to 5 N/cm. When itis 0.03 N/cm or greater, mold flash does not
easily occur, and when it is 5 N/cm or less, adhesive transfer does not easily occur.

For producing, it is preferable that adhesive strength of the adhesive sheet to the

25  lead frame at room temperature before hardening be 0.98 N/em or greater. When 1t is



fluorine based additive (c). The adhesive |ayer always conprises three
conponents or greater. 15 The total anount of the thernpbsetting resin
conponent (a) and the thernoplastic resin conponent (b) is preferably 95
parts by nmass, and nore preferably 97 tqg 99.9 parts by mass relative to 100
parts by mass of the adhesive |ayer. wield it is 95 parts by mass or
greater, functions as an adhesive |ayer are sufficiently obtained. A nass
rati o ((af/Bo)Yicnbert gueatar, threadhseivabayet toespnat esidnly peahbmeribe [eall fimne duneg 20

t hernopl astic resin conponent (b) is preferably in a range fromO0.05 to 2,

and nore tpREGTREER Y pfddacihgN9FhE hABedehOmdthbd MNRIRetite kiSergh HWlBHE ange,
since the balance between the thernosetting resin conponent (a) and the

t her nopl ast i ¢: r.esi i S good, and separation in the conponents
T Ry SRS e

is nore i esl e adhesive layer is also inproved. 25
The thernosetting, resjn_conponent (a). and/or. the thernoplastic resin
conponent 11 (@%l%ﬁh‘?;g}"ﬁt QH@FSWQLPQF’%{@T prodpsing pempsondugterdevigredf tha) / (b) i s
2 or |less, a conmponent containing fluorine and a conponent not containing
fluorihe ogeesaatinseanarid herexplankdinmigtailadcoat i ng, and t he adhesive | ayer is
produced easily. Wien it is 0.05 or greater, cohesion of the adhesive |ayer

does not decreag@e agRckivdIByQCAYRE BRE §dliéfsiv@?sh€etffb1al§ﬂbdh&ng‘ars@mﬁ:oﬁﬂﬁé{&nt ed
during a resin sealing step. Thernosetting resin conponent (a) Exanpl es of

t he thernpsetiing. r-esi ompopent (.a) inclu urea resins, .nmelamne resins,
benzoguagg Vlﬁ% c?’ggfl%g,aqg§%?n%§ﬁ%§ﬁ'§lﬁé0@3§??g ?a)par?gr"flo e%%ﬁéfg,c ¥%&%or ci nol
resins, 10 xylene resins, furan resins, unsaturated polyester resins,
di al |yl i c CPRPaneY &b) sdnchsare pdyes alifhe adhesiienthat sy BN FEBPGIENLSHE MeAtRY.Fad
resins, and nadim de resins. These thernosetting resins can be used al one
of i n contfuntat icomprisds % fhoorme asedaddiiion@)t hbsehtheorisstae bidlkgivedsyars, when at
| east one of epoxy resins and phenol resins is contained as the
t her mpget tohRgrisamaneRily (i fudlif Rdhrsidevd @Y ehdTaghe dhihises the

thermosetting resin component (a} and the thermoplastic restn component (b), of which

kinds (chemical structure, molecular weight, and the like) are different from those of the

fluorine based additive (¢). The adhesive layer always comprises three components or

greater.
15 The total amount of the thermosetting resin component (a) and the thermoplastic

resin component (b) is preferably 95 parts by mass, and more preferably 97 to 95.9 parts

by mass relative to 100 parts by mass of the adhesive layer. When it is 95 parts by mass

or greater, functions as an adhesive layer are sufficiently obtained.

A mass ratio ((2)/(b)) between the thermosetting resin component (a) and the

20  thermoplastic resin component (b) is preferably in a range from 0.05 to 2, and more

preferably in a range from 0.3 to 1.6. When it is in the range, since the balance between

the thermosetting resin component () and the thermoplastic resin component (b) is good,

and separation in the components is more improved and cohesion of the adhesive layer is

also improved.

25 The thermosetting resin component (a) and/or the thermoplastic resin component



15 elastic nodulus at a treatnent tenperature in the wire bonding step, and
an excellent adhesive strength to the lead frane at a treatnent tenperature
in aresin sealing step. Fluorine resin may be used as the thernosetting
resin conponent (a). Fluorine resin usengs the thernosetting resin
conponent (a) is different fromthe ess ial fluorine based additive (c)
in a chemcal structure and a use anount. 20 Exanples of the fluorine resin
which is (sedansonthia flunsmessent i hgthiscesse, whear(ppthent 2 enless, radoogenéttuor i ne
contai ning thernosetting resins such as urea resins, nelamne resins,
benzoguanaphimifi€futsne &tk ogHpRRAt A JoR&imag IRbEROI0 heSiePsratd IBIOE R
resins, xylene resins, furan resins, unsaturated polyester resins, diallylic
phtal ate resLp i ] ! 4. ESi : Em ins; ..and
a3OhiiRe, anll SRCYRARNE %ﬁg E{@’P%lg%aéés@? Whien 718 65 B} glge]al{e?f%oﬂésnorfa

nadi m de resins; copol yners opol ynerizing o resins such

as vinylidene djfluoride, 12 exaf | uor opropyl ene, tet | yar oet hyl ene, and
per f | uor Oﬁgﬁqudh@‘flﬁgiayg{ Hess gt ﬁcrﬁasenﬁ%ﬁﬁpc%‘lﬂ?ﬁnﬁ H%W&I“gﬁ?ﬁﬁ}ﬂém%‘ﬁal gr oup
(reactive group); and copol yners obtained by copolymnerizing two or nore

ki nds of tphesstedoivomgrasesi@opdingstays obt ai ned by further copol yneri zi ng

et hyl ene, propylene, or alkyl vinyl ethers with the polyner or copolyner 5
are al so used. Anong these fluorine containing thernosetting resins,
fluorine containing olefin resins having a functional group are preferable,

because tHﬁ%ﬂﬁﬁﬂﬁﬁkﬁf%%Q%H&%ﬂgﬁgﬁf atons, and have high resistance to
e d

pl asma- cl eanin re'a wre ing step. More specific exanpl es thereof
include the flugrine resin which is one of copolyners _obtained by, .

copol yneri zi ng &*aewbee thuthermescttigiesn somporsni §)galuds wea gegms, mglamine

hydr ocar bon based nononers such as vinyl ethers and vinyl esters and which
has a f uncesionbbnapgoamnsine hesars, acehyganayinegesion phenal aecsomy ydsoim pesirgnd  an
epoxy group. The fluorine resin containing a functional group are produced

by adup ng xHenBREHE Furdd MéstisNhiGihRattl PelyeOBAtesBis QMBI fHigaeaangr materi al
and copolynerizing them It is also possible to produce fluorine resin

ﬁgggf‘h p;t” %&%ﬁ%ﬁ&?&@lﬁ%&%&ng?ﬁ%Gla}énl@&eogglglg{%duaaﬂiidg CeshiftS! AHEQNt @I NI NG a
y[ group an en
thermosetting resins can be used alone or in combinations of two or more.
Among these thermosetting resins, when at least one of epoxy resins and phenol
resins is contained as the thermosetting component (a), the adhesive layer has a high

15  elastic modulus at a treatment temperature in the wire bonding step, and an excellent
adhesive strength to the Jead frame at a treatment temperature in a resin sealing step.

Fluorine resin may be used as the thermosetting resin component (a). Fluorine
resin used as the thermosetting resin component (a) is different from the essential fluorine
based additive (c) in a chernical structure and a use amount.

20 Examples of the fluorine resin which is used as the thermosetting resin
component (a) include fluorine containing thermosetting resins such as urea resins,
melamine resins, benzoguanamine resins, acetoguanamine resins, phenol resins, resorcinol
resins, xylene resins, furan resins, unsaturated polyester resins, diallylic phtalate resins,

isocyanate resins, epoxy resins, maleimide resins, and nadimide resins; copolymers

25  obtained by copolymerizing olefin resins such as vinylidene difluoride,



i ntroducing a functional group such as an epoxy group in the unsaturated
bond. Exanples of the nononer containing a functional group include
nmononers containing a vinyl bond and a functional group, such as an acrylic
acid nononmer and a nethacrylic acid ngﬁge Such fluorine resin is
commerci alized. 20 Anong these, copoly obt ai ned by copol ynerizing a
nononmer material containing fluoroolefins and vin et hers and/ or

copol ymer diessiuiroperbiene opblunsesthylere, and pmibwmmﬁ%ﬂevmﬁh et With & ng

fluorool efins and vinyl esters, and which have a functional group such as a

hydr oxyl gfi@iePner@oniking wﬁugrtmu@l gransi(reaetiop @xotpds adcopalyendds ebtainzbibe,
because the adhesive Iayer conpr|5|ng t he copol yner can prevent nDId reS|n

| eakage arlggglgn{éﬁe er e\(l)}? dsgﬁ%érsé h{bgloﬂﬁpées'(‘!@potl rrﬁ&§foﬁ{a1ne1d3b

preferable resins having 2 funct i onal d'r oup and

bei ng copol rs .obt ai ol i,zi.n riflu | ene wi t at | east
one monomSPPISEERIE § ﬁ%ﬂ?@ong o TN S0 s B EY BB 0 SRR Seter o

al kyl vinyl ethers, and hydroxyalkyl vinyl ethers; 5 resins having a

f unct i Dnalargaisupseaind Awbng thespBignmercontinting ﬂﬁdmbyetﬁng)msmmﬂﬁmﬁnegcontaining
trifluoroethylene with at | east one nononer selected fromthe group

consi st i ng)&n RkikY haVinB¥l fugéthRhBbgroam dredirkitkatid %B@usé th3 Ebnt88 hizpy favHing a
functional group and bei ng copol yners obtai ne copol yneri zi ng

consi ati ng-0r S phs Pefaar BB D @%ﬁ%&?@éﬁ%ﬁ% SRS AP el T

esters. Exarrpl e of such commercialized f rine resin i @LHude a

f1 uor oet hyl ene %gspe@ 15 &XaEBss fherref mcfy eﬁl&ﬁﬁmmﬁm E 1y¢1¢ far ket ed by
ASAHI GLASS COWPANY; having a hydroxyl group and a carboxyl group as a

f inct i onalcopolyme)s ohtimad bheopdlymeinag nesinonie neaatiaicoptimsg flherovledmaesdt t i ng
resin conponent (a), the 15 anobunt is preferably in a range from5 to 40

partsify nBafocadod vaREEmBhShEsatYasi infl dilddtgend {ingMeséls bAd 3BidhHdks by nass,

relative to 100 parts by nmass of the adhesive layer. Wen it
functional group such as a hydroxyl group, a carboxyl group, and an epoxy group.

The flucrine resin containing a functional group are produced by adding a
monomer containing a functional group in the monomer material and copolymerizing
them. Itis also possible to produce fluorine resin containing a functional group by

15  producing fluorine resin containing a unsaturated bond such as a vinyl group and then
introducing a functional group such as an epoxy group in the unsaturated bond.

Examples of the monomer containing a functional group include monomers
containing a vinyl bond and a functional group, such as an acrylic acid monomer and a
methacrylic acid monomer. Such fluorine resin is commercialized.

20 Among these, copolymers obtained by copolymerizing a monomer material
containing fluoroolefins and viny! ethers and/or copolymers obtained by copolymerizing a
roonomer material containing fluoroolefins and vinyl esters, and which have a functional
group such as a hydroxyl group, a carboxyl group, and an epoxy group, are preferable,

because the adhesive layer comprising the copolymer can prevent mold resin leakage and

25 be peeled without occurring adhesive transfer.



is 5 parts by nmass or greater, peeling properties are excellent, and it is
possible to prevent nore certainly the occurrence of adhesive transfer.
When it is 40 parts by nass or less, conpatibility to other resin
conponents is nore inproved, and it is ejgective in producing. 20

Ther nopl astic resin conponent (b) Exanpl®@s of the thernoplastic resin
conponent (b) include acrylonitrile-butadi ene copolyners (NBR),

acryl oni tri| e- biMegirspierabls exemelescthpres! wakEp: st yrene- but adi ene- et hyl ene
resins (SEBS), styrene-butadiene-styrene resins (SBS), 25 pol ybutadi enes,

pol yacryl oni t ri kesns lpofiyyi fydctibtdlpralsandistiyaeipdeanepobiareddsi m des, | ~~ 14
pol yi m des, polyesters, polyurethanes, and acrylic rubbers. These

t her mopl a%BE‘.?iXﬁl?}g%ﬂ‘% etriglggrggﬁlm%dwiﬁ{ %ﬁ&s@ B?é RofORE 9ALdQNR o0 hd ?QFE; | nor e.

Fluorine re he thernoplastic resin conponen

Exanpl es of the fluorjne r.esin, .whi i s added to .the the lastic resin
componont SPRFnEStEl AR DA Ghrt Srl Se e Borasale Ped shSstcn as
an acrylonitril e-butadi ene copolynmers (NBR), acrylonitrile-butadi ene-styrene
resinsb(ABS), stspmmying fdictnualerdyy anddemmssiapel(rBEBSptained by

styrene-but adi ene-styrene resins (SBS), styrene-ethylene-butylene resins,

pol ybut ad!c@ﬁ@?meﬁ@in%&ﬁﬂﬁbﬁ@ﬂiﬂénleaﬁth £9E38Y by moRbinkF &lccted ROIYRILGAE
pol yam dei m des, polyim des, polyesters, polyurethanes, and acrylic rubbers;

10 pol yner 'pgﬁ : lﬁFE i,Z] ol efi n. ins such as vinylidene
difluoridgénﬁﬁ%%% Iu&?ﬁ%@gpy e%géh?gwfgﬁwﬁ%fégfhylene, and perfl uoronet hyl
vinyl ether; and  capolyners qbtained by copolynerizing { or nore kinds of
the nonomers. W) NAYEISA BBCHPPREETBIP FGracHE Cpg Vﬁ@gfaﬂvéﬁd’yethyl ene,
propyl ene, or alkyl vinyl ethers with the polynmer or the copolyner are al so

used. Anprgpelmerzingutfliercthymaiwiing 146t erremmoeret saheptedesomshe gloupr i ne
containing olefin resins are preferabl e because they contain many fluorine
at ons10 andofastihgtifGliph@asd SdrbhggictvinilleaefRacd BadtonghlbARGEE edte r e bondi ng
Examples of such commercialized fluorine resin include a fluoroethylene \}inyl
ether copolymer (trade name: LUMIFLON ®; marketed by ASAHI GLASS COMPANY;
having a hydroxyl group and a carboxyl group as a functional group).
When the fluorine resin is contained as the thermosetting resin component (a), the
15  amount is preferably in a range from 5 to 40 parts by mass, and more preferably in a range
from 20 to 30 parts by mass, relative to 100 parts by mass of the adhesive layer. When it
1s 5 parts by mass or greater, peeling properties are excellent, and it is possible to prevent
more certainly the occurrence of adhesive transfer, When it is 40 parts by mass or less,
compatibility to other resin components is more improved, and it is effective in producing.
20
Thermoplastic resin component (b)
Examples of the thermoplastic resin component (b) include
acrylonitrile-butadiene copolymers (NBR), acrylonitrile-butadiene-styrene resins (ABS),

styrene-butadiene-ethylene resins (SEBS), styrene-butadiene-styrene resins (SBS),

25  polybutadienes, polyacrylonitriles, polyvinyl butyrals, polyamides, polyamideimides,



step. More specific exanples thereof include copolyners obtained by

copol ynerizing a nononmer material containing fluorool efins and hydrocarbon
based nononmers such as 20 vinyl ethers, and vinyl esters. Anobng these,
copol ynmers obtai ned by copol yneri zing a nononmer material containing
fluorool efins and vinyl ethers and/or cobbl yners obtai ned by copol ymeri zi ng
a nononer material containing fluoroolefins and vinyl esters are

pr ef er abl epolyieddess polybgersapiiipsiethantayed acgliprutderg (Thesecthpahyplesticeesingr event
nol d resin | eakage and be peeled 25 without occurring adhesive transfer. 15

More pref enall&EX a16RE 65 i RRERII NS GF HiG o £BRO! YNers obt ai ned by
copol ynerizing trifluoroethylene with at | east one nononer selected from

t he group consi sting of cycl ohexyl vinyl ethers, .alkyl vinyl ers, and
nydr oxyal kyl  vi iyRoRRss B Bkl it the et s eBr e 11 ng
trifluoroethylene with at |east one nononer selected fromthe group
consi st i ngainpdese the flgtinetenias whichris agdddytp the Gerpipastigrasin coppbyent (),
obt ai ned by copolynerizing trifluoroethylene with at | east one nononer

sel ect pd fin€lodé NBoMhOttSOMSItHirhidglofic dsiehath 8s grad@syitie-Mitalibneest ers and
hydr oxyal kyl vinyl esters. 10 Wien the fluorine resin is contained in the

Lher mop! astbeGRat ABRIDAA G hughfe TRl Yests (RSTerabl y i a range from

51to40 p nore preferabl’y 1n atangé” from20 to 30 parts

by mass, relatiyve to 10 arts.b of the adhesive |ayer. nit is 5
et by huenePgEar el er Ry B eriTeas DR B BRI (SR | <
possible to prevent nore certainly the occurrence of adhesive transfer.
Wien it i steengpethyienbypuhiens resing, @ofybutdliansayrmi yasr Wlonifriles potyivaryl butyirals,
conponents is nore inproved, and it is effective in producing. The effects

of the premgnimitey @olyapRdamedesasdllivhiGéy, ?bl?@ﬁeﬁ}'p@lﬁﬁiieﬂﬂnés, aedatriyUe rubdeast oner

in the thernoplastic resin conponent (b).

10  polymers obtained by polymerizing olefin resins such as vinylidene difluoride,
hexafluoropropylene, tetrafluoroethylene, and perfluoromethyl vinyl ether; and
copolymers obtained by copolymerizing two or more kinds of the monomers.

Copolymers obtained by further copolymerizing ethylene, propylene, or alkyl vinyl ethers
with the polymer or the copolymer are also used. Among these fluorine containing

15  thermosetting resins, fluorine containing olefin resins are preferable because they contain
many fluorine atoms, and have high resistance to plasma-cleaning before a wire bonding
step.

More specific examples thereof include copolymers obtained by copolymerizing
a monomer material containing fluoroolefins and hydrocarbon based monomers such as

20 vinyl ethers, and vinyl esters.

Among these, copolymers obtained by copolymerizing a monomer material
containing fluoroolefins and vinyl ethers and/or copolymers obtained by copolymerizing a
monomer material containing fluoroolefins and vinyl esters are preferable, because the

adhesive layer comprising the copolymer can prevent mold resin leakage and be peeled

25  without occwrring adhesive transfer.



Exanpl es of the reactive elastoner include elastic resin which has
reactivity due to having a structural unit derived froma functional group
such as a carboxyl group, an 20 ami no group, a vinyl group, and an epoxy
group, and acid anhydri de nononmers such as maleic anhydride. The reactive
el astonmer is produced by copol ymeri zi ng onomers having a functional group
or acid anhydride nononers in producing the elastic resin. It is also
possi bl e to proddwe préferabbactanpdesahasbdmetudey produci ng el astic resins
havi ng an 25 unsaturated bond such as a vinyl bond, and then introducing a

functional gr OUE?T%drr]l?ﬁe?sso@fﬁliné&by BHYmEHLNR i fludBBthyRAS LIS SchsPond.

Exanpl es of the oners containing a functional gfoup include nononers

and 2" ot PREVYT SR en o it asatisfng OBt N ndRae ol il ey bowyl

group containing styrene-butadiene 5 copolyners, a carboxyl group
cont ai ni ngné hydrergalkgbypnghehersspol yners, a carboxyl group containing
styrene-but adi ene saturated copol yners, a carboxyl group contai ning

styreng-i sopr enegopdlbieed Gaigadby ¥Rl gmefziag tbdXMbetByRUO witbn 2dati fig:
styrene- et hyel ene- but ene-styrene copol yners, a carboxyl group containing

Uy ene. CLELRISaRLLE T AN SARNGRL S S0POhYE S ACSALPOXIBLAND

contai nin acrylonrtri Iene ¢c an am no group no

pol yol resins, an gm no r.ooup, nodi fi ed.pheno resins, an am no group

modi 11 ed acr yi ofPPATTETLERIAAFL RS CORBKBFARE S11RRSPSEY IR BT STl ns,

pol yvinyl acetal resins, a carboxyl group containin acrylonitrile-butadi ene
copol yner syoreniey delocted Atz theagruxgdnsiging pf sldphatic warigxylic vinyl esters and
acrylonitrile-butadi ene copol yners, a carboxyl group containing acrylic

rubbers, mRiRxoalkdl Ginhyeitdzde contai ni ng styrene-butadi ene copol yners, naleic
anhydri de containing styrene-ethyl ene-butene-styrene copol yners, a hydroxyl

0TONPLETS St b VS R ASEH i 8 Bem SISO kB
based bl O%Il(rlo%gp 3 l;%é]fgrraily 1annéj ra%(!: Fr'or% & {%hzi’od égl‘%ebycr?lgés?gﬂl Mre preferably in a range
from 20 to 30 parts by mass, relative to 100 parts by mass of the adhesive layer. When it
is 5 parts by mass or greater, peeling properties are excellent, and it is possible to prevent
more certainly the occurrence of adhesive transfer. When it is 40 parts by mass or less,
15  compatibility to other resin components 1s more improved, and it is effective in producing.
The effects of the present invention are easily obtained by adding a reactive
elastomer in the thermoplastic resin component (b).
Examples of the reactive elastomer include elastic resin which has reactivity due
to having a structural unit derived from a functional group such as a carboxyl group, an
20  amino group, a vinyl group, and an epoxy group, and acid anhydride monomers such as
maleic anhydride.
The reactive elastomer is produced by copolymerizing monomers having a
functional group or acid anhydride monomers in producing the elastic resin. It is also

possible to produce the reactive elastomer by producing elastic resins having an

25  unsaturated bond such as a vinyl bond, and then introducing a fimctional group such as an



styrene- et hyl ene-butyl ene copol yners. These reactive el astoners can be used
al one or in 20 conbinations of two or nore. "Ml eic anhydride containing"
means "copol ynerized wth maleic anhydride". Anmong these, for exanple, the
foll owi ngs are comrercialized. As a carpoxyl group containing
acrylonitrile-butadi ene copol yner: tradetthame: NI POL (r) 10727, marketed by
ZEON CORPORATION 25 trade nane: NI PCL (r) DN631, marketed by ZEON

CORPORATI @igtoxy graupaddheramseturstyChend. r )Ex@Tgies ofdh&sioadmioys ddptriting adundtiesall t d.
trade nane: PNR-1H, marketed by JSR Corporation As an am no group contai ni ng
acryl oni t rgrbgy hhaRiRSEaPRLVAR L vidyl 8681 Sl funldGAR gtbup, ABMNs dimickaiced by

Ube Industries Ltd. 5 As a mal ei c anhydri de contai ning

styrene- eta!;}/d ﬁgﬁéﬁ%a%ﬂeafg%ﬁg%ggﬁggfdé%&ﬁowg nane: TUFTECH (r) Mseries

mar ket ed by Asa rporati on As an epoxy group contai ning
styrene based bl ock copol yper: trade nanme: EPOFRI END(r),. marketed by Dai cel
Cheni cal | ndust rirssific gxgniplesdharpeiigclofe s sarbaX Hegrelin COHpmE; S&ge%f‘ohlﬂta%ﬁﬁ%g
styrene-et hyl ene-butyl ene copolyner is preferable, because the adhesive

| ayer Bonpopslyngrs,heaclopyl groep coaminirgestprene-isopkahercopolyniees kageboapbgrbep peel ed
Wi t hout occurring adhesive transfer. In the copolyner, it is preferable

that a masgnflih NEIRRa dTBSdaur ABA KO d1HRersSh ¥ArBBRy1 RbilyiRRantYL VI ene
(total massnof e?ﬁg”l%ene aaﬁd butaylrene) g}%eﬁgslgferabélagy Og?sﬂ%/o 3: 1% to 40: 60
to 90, and nore. 1 70.to 80. The content of

the react i%eléﬁf"éfgplgeﬁg rggt{uggt%i)‘}é%g?yg%r%f%%}@%%tgl%ﬂ)lgl%gtaﬂyngmss, and nore
preferably 40 to 90 parts by mass, relative to 100 parts by mass of the
adhesi ve |syere-cthyplepe-putena-saeensaopelyBiprsasarborygreap epntaiing s possible to
prevent nore certainly the occurrence of nold flash and adhesive transfer.
Wien it i st@bnepeathyslelybueas-styrerleaasirated copolymers, a carboxyl group containing
10  acrylonitrile-butadiene copolymers, an amino group modified polyol resins, an amino
group modified phenoxy resins, an amino group modified acrylonitrile-butadiene
copolymers, polyvinylbutyral resins, polyvinylacetal resins, a carboxyl group containing
acrylonitrile-butadiene copolymers, a hydrogenated carboxyl group containing
acrylonitrile-butadiene copolymers, a carboxyl group containing acrylic rubbers, maleic
15  anhydride containing styrene-butadiene copolymers, maleic anhydride containing
styrene-ethylene-butene-styrene copolymers, a hydroxyl group end saturated copolymer
polyester resins, a carboxyl group end saturated copolymer polyester resins, an epoxy
group containing styrene based block copolymers, and maleic anhydride containing
styrene-ethylene-butylene copolymers. These reactive elastomers can be used alone or in
20  combinations of two or more. "Maleic anhydride containing” means “copolymerized
with maleic anhydride".
Among these, for example, the followings are commercialized.
As a carboxyl group containing acrylonitrile-butadiene copolymer:

trade name: NIPOL ® 1072], marketed by ZEON CORPORATION

25 trade name: NIPOL ® DN631, marketed by ZEON CORPORATION



20 peeling properties are inproved and adhesive transfer is nore prevented.
The mass average nol ecul ar wei ght of the thernoplastic resin conponent (b)
is preferably 2,000 to 1,000,000, nore preferably 5,000 to 800,000, and
nost preferably 10,000 to 500, 000. The Lpernnplastic resin conponent (b)
havi ng such a mass average nol ecul ar méﬁght i ncreases cohesion of the
adhesi ve layer, and this can thereby prevent 25 the generation of adhesive
transfer in theﬁadﬁégmvéﬂ§ﬁéﬁi@b@§3¥hgn%k%$dbiénmﬁh@@imﬁébﬁased addi tive (c)
The fluorine based additive (c) is preferably resin (also may be an

ol i gonmer). Examatesaat: PNR-FH, uniiksed b398t @ogbtdtioe (c) include fluorine
containing graft polyners, 5 fluorine containing block copolyners, and
fluorine I 0 ' 1 : r uorine based additives
can be usggqgﬁgﬁgag¥&#%£%%%g§ﬁ§?b%%§&gg%%§€§g$£§§§2#k he resin used for the
fluorine based additive i [ ably ther astic resin. Exanples of
the fluorine coﬁ?g?HWHaﬂé§i¥ﬂngﬁ§@§£Hﬁﬁ%ﬁﬁﬂ@yggghﬁﬁﬁFﬁélé ntaining acrylic
graft polyner (trade nane: CHEMIREE (r) LF-700, marketed by Soken Chem cal
10 & Engi AsermalgicGmhyttidy contAnfdgutyrene-ctylenainitylgneaempplimergr af t pol yner” is
a polynmer conprising an acrylic main polyner and plural branched fluorine
cont ai ni ng pol yreaS namEXBEUPTESHOR Nherikd piafkiefal 1oAsAi Niabd (Hedfikalgopol yner

i nclude a bl ock copolynmer conprising a fluorinated al kyl group containing
polynericcigggﬁﬂhland an acrylic polyneric segnent (trade nanme: MODI PER(r)
F-series, r exanple, MODI PER(r) F-200, 15 MODI PER (r) F-220, MODI PER (r)
F-2020, MODI PER (r) F-3035, .and NCDIPER,gr) F-?OO, mar ket ed by NOF

Cor por at i )R SRPEHEFE RPIAHHEE SIS BAted Dietk ePROINAGE pref erabl y
characteristics of a nonionic surfactant, and Exanpl es thereof include

t fade nanme of NO&EOoaneFERABRIENRRK etaketbd/ by DeicekChemimabindustsies, Iadf | uori ne
containing graft polynmer or a fluorine containing block copolyner is

pref ex@bl e, becausshg theseadhegéiv anh@ittie GAMRIHS kiYteretetbA@BnPbRYRAE MOl d resin

copolymer is preferable, because the adhesive layer comprising the copolymer can prevent

mold resin leakage and be peeled without occurring adhesive transfer. In the copolymer,

it is preferable that a mass ratio between maleic anhydride: styrene: ethylene-butylene

(total mass of ethylene and butylene) be preferably 0.3 to 3: 10 to 40: 60 to 90, and more
15  preferably 0.5 to 1: 20 to 30: 70 to 80.

The content of the reactive elastomer is preferably 30 to 95 parts by mass, and
more preferably 40 to 90 parts by mass, relative to 100 parts by mass of the adhesive layer.
When it is 30 parts by mass or greater, it is possible to prevent more certainly the
owmmmmdhmhﬂﬁhmﬂm&%Wﬂmm&n ‘When it 1s 95 parts by mass or less,

20  peeling properties are improved and adhesive transfer is more prevented.

The mass average molecular weight of the thermoplastic resin component (b) is
preferably 2,000 to 1,000,000, more preferably 5,000 to 800,000, and most preferably
10,000 to 500,000. The thermoplastic resin component (b} having such a mass average
molecular weight increases cohesion of the adhesive layer, and this can thereby prevent

25  the generation of adhesive transfer in the adhesive sheet peeling step.



| eakage and be peel ed w thout occurring adhesive transfer. The content of
the fluorine base additive (c) is preferably 0.1 to 5 parts by mass, and
nore preferably 0.5 to 3 parts by nmass, relative to 100 parts by mass of the
adhesive 25 layer. Wien it is 0.1 parts by mass or greater, the effects of
the present invention are 19 easily obtfldined. From the viewpoint of bal ance
anong materials conprising a base material of the adhesive |ayer, effects
of the present invention, and economc efficiency, it is preferable 5 parts
by mass or less. In order to adjust the thermal expansion coefficient,
thermal cprEpat bidddadaiief@Fe S tack, adhesive strength, and the |ike of

t he adhesive layer, 1t Is preferable to add an inorganic or organic filler
in the adhesive.|ayer.. The inqgrganic .fill.er..includes, fo ex | e, crush
Lype si 11 ca: neTpe Hpand Pree AREREID sbrersti tenn TRty BerS FRR D de.
magnesi um oxi de, cal cium carbonate, titaniumnitrides, silicon nitride,

bor on ni t Exateples of therflupmine dasefeadditveds} imalude flugune sontismeg graft polyeners,i t ani um
carbi de, zirconium carbide, 10 nol ybdenum carbi de, m ca, zinc oxide, carbon
bl ack,5 al ﬂﬁéﬂﬂmdﬂﬂﬁmgilﬂ@ck EopboBiniiTs, Ay dTuoxhe eontamuRediphatdyslymx! egers.and
antinony trioxide; and fillers, which are made thereof and which have a
surface hﬂ{és@qmrih& 'bﬁ?etdfh&qd?tweg)éﬂﬁge ﬁ§e?llhrl)orferlﬂ ih ESmbin‘éﬁ s ¥ ewor JAREC Thd | €r

i ncl udes, tor exanple, fillers nade of polylrmdés, polyam dei m des,

pol yet her et her ket ones, pol yet her.im des,. pol.yesteri m des,. nyl ons, and

PP} Cone. vt ed Targhadinghte P sdudiva (Gin Brranl fheopbRtin fiibe: no- a

sem conduct or device of the present invention will be explained in
detai |l ed. The abhasplees of thedhuosine chetagenpgrditaohasinieclydee flupnre pmiduoEng a
sem conductor device conprises fluorine resin. Here, "fluorine resin" neans
vi del'y regdrfisc S@MAIJIGBO(tAde hhwer CHEMIRAE @ LEXuianandt«digveoked ChEhfcal
adhesi ve | ayer preferably conprises a thernosetting resin conponent (al)

and he . j il CG : .
thor nss ot TR (R, " IRARERD oRlolnip A0y m B A0 O phBRer  nent
(b1) Corrpcgclnn?ﬁ%sil% Sr]; gér? IL AN polymer and plural branched fluorine containing polymers.

Examples of the fluorine containing block copolymer include a block copolymer
comprising a fluorinated alkyl group containing polymeric segment and an acrylic
polymeric segment (trade name: MODIPER® F-series, for example, MODIPER® F-200,

15 MODIPER ® F-220, MODIPER ® F-2020, MODIPER ® F-3035, and MODIPER ®
F-600, marketed by NOF Corporation).

Fluorine aliphatic polymer esters have preferably characteristics of a nonionic
surfactant, and Examples thereof include trade name of NOVEC® F-4430, marketed by
3M.

20 Among these, a fluorine containing graft polymer or a fluorine containing block
copolymer is preferable, because the adhesive layer comprising it can prevent mold resin
leakage and be peeled without occurring adhesive transfer.

The content of the fluorine base additive (¢} is preferably 0.1 to 5 parts by mass,
and more preferably 0.5 ’to 3 parts by mass, relative to 100 parts by mass of the adhesive

25 layer. Whenitis 0.1 parts by mass or greater, the effects of the present invention are



fluorine resin. In this case, a mass ratio ((al)/(bl)) between the
thernosetting resin conponent (al) and the thernoplastic resin conponent (b
1) is preferably in a range from25 0.05 to 0.43, and nore preferably in a
range fromO0.11 to 0.25. 20 Wen the mass ratio ((al)/(bl)) is 0.43 or

| ess, since a resin conponent containiné9fluorine and a resin conponent not
containing fluorine do not separate in producing a coating, and the

adhesi ve Eaylgrobiangt. odroedhe asmppint Whbalahte drsofly fhtcomlsgroagirsing a bashesi on of

t he adhesive | ayer does not decrease, and the occurrence of nold flash is

more 5 pLevent seiduihagvalales bl Seat thp %ré%ﬁﬁnv&ﬁﬁfn”%@ééohﬂﬂﬁé eSicinepmponent
(al) Exanples of the thernosefting resin conponent (al) 1nclude urea resins,

mel am ne resips, . benz anani ne _resi ns, acetoguanam ne resins, phenol
resins, r@s@?@f%&?gpi’gghg}aﬁyﬁ? “ene resins, furan resins, unsaturated
pol yester resins, diallylic phtalate resins, isocyanate resins, epox
resins, mal ei n Heomdesiorijus e themmahicyeansog gesiiicierdsibempd epnddvity.yrieesi ns
can be used alone or in conbinations of two or nore. Anobng these

t her mis et tackgadhesive strenidtie indtthd Blassf tho edigdsivedaxst, it ésSproferabdeltpddingl  resins
is contained as the thernosetting conponent (al), the adhesive |layer has a

hi gh 15 ehﬂ)?éeiéa‘rfﬁ S'E‘)é;rg%ﬂe{é .fﬁlter?nt’hé%&ﬁeﬁﬁ{égla)%eﬁ.gp?gggﬂqrgaﬂi@ﬁﬁe%éﬁd&o?&j ng step,

and an exce sive strengt ame at a treatnent
tenperature in a resin sealin tep... Fluotrine containjng thernosetting
oorn oy B RleuSeyPR ST EhaR s SEE Rilise, HBSHH LR eie, Y IRERGR Pes of ¢ he
fluorine containing thernosetting resin used as the thernosetting resin
conponent maghgsiim oXifge calpismatsohenate Htanans aitrides, sikenmitnige.rhosemaitiige, 20 whi ch
fluorine is introduced; copolyners obtained by copolynerizing olefin resins
such as viityhind eogdd] itfingsami leide hakadnl daesiogtnpyilenerbitetAabhiuar aebidy| ene, and
perfluoronethyl vinyl ether with a nononer containing a reactive functional

0 oL AP LD LRI S iR of e
propyl enehy(?rrc;xiacllta,kx%lz:tgﬁgs% h}?érg%rd%, avgdta%titm%%yqﬁlo;fﬁg;r and filfer ,%}{&F fre made
thereof and which have a surface having a trimethylsiloxane group and the like. The
organic filler includes, for example, fillers made of polyimides, polyamideimides,
polyether etherketones, polyetherimides, polyesterimides, nylons, and silicone resins.
15 Below, the second adhesive sheet for producing a semiconductor device of the
present invention will be explained in detailed.

{ The adhesive layer of the second adhesive sheet for producing a semiconductor
device comprises fluorine resin.  Here, "fluorine resin" means widely resins comprising a
fluorine atom as explainéd above.

20 The adhesive layer preferably comprises a thermosetting resin component (al)
and a thermoplastic resin component (b1), and at least one of the thermosetting resin
component (al) and the thermoplastic resm component (b1) comprises preferably a
fluorine resin.  In this case, a mass ratio ((al)/(bl)) between the thermosetting resin

component (al) and the thermoplastic resin component (b1) is preferably in a range from

25  0.05to 0.43, and more preferably in a range from 0.11 to 0.25.



25 are al so used. Anpong these fluorine containing thernosetting resins,
fluorine containing 21 olefin resins are preferabl e because they contain
many fluorine atons, and have high resistance to plasma-cleaning before a
wi re bonding step. Thernoplastic resin conponent (b 1) 5 Exanples of the

t her nopl astic resin conponent (b I) incldide acrylonitrile-butadiene
copolyners (NBR), acrylonitrile-butadi ene-styrene resins (ABS),

st yrene- but adi eNgheet thy henreratRsS(a19/(6BFRS).43 8t ksgnarchutragdh eo@pshatiene resins
(SBS), polybutadi enes, polyacrylonitriles, polyvinyl butyrals, polyam des,

pol yam d e%‘ﬁiixtgﬁ‘& %ﬁu&‘fﬂeﬂiﬂ@' A&8m o%ﬁlrﬁséﬁér&tgﬁ corﬂgié}’@;@d&g{%% no%@éba?&é Wic

r ubbers. ese thernopl asti'c resi can one or 1 n conbinations
of two or nore, Fluor.ine containing.thernoplastjc resip my .be used as the

t her mopl aBqd¥CIESH q?aﬂe&n%%gﬁﬁdleeé}‘%laﬁzéWOé@cﬁ casHE 1 ash Fwé%@grﬁrgmi%
thernoplastic resin used as the thernoplastic resin conponent (bl) include

t he abovecomnidnorfebe edtmsivegays tdoes nesiensasen andwliectscarrédogmf mmdd flgsh wiraseuced;
pol ymers obt ai ned by polynerizing olefin resins such as 15 vinylidene

di fl uogi derevagialduHes aReaRYERRS stdpet r af | uor oet hyl ene, and perfl uoronet hyl
vinyl ether; and copol yners obtained by copol ynerizing two or nore kinds of

nononers. Copol yners obtai ned by further copol ynerizing ethyl ene,

propyl ene, or alkyl vinyl ethers wth the polyner or the copolyner are al so
used. Anong these fluarine containing thernosetting resins, fluorine

cont ai ni n sieﬁm,gggyﬂgogypgn@}tZ@@r abl e because they contain 20 many
fluorine atons, and have high resistance to plasma-cleaning before a wire
bondi ng step. Emasnpieawétlagbempdsettingaesimeomponatt (41 éndlhde wropteastsi ¢ resin
conmponent (bl) is preferably 2,000 to 1,000,000, nore preferably 5,000 to
800, 000, aNhrAls redpise bes AR N nandiBe B! &e&s)%laﬁgﬁmﬁéﬁng, RRESTIPEARL feGorcRBI N

conponent (bl) having such a mass average 25 nol ecul ar wei ght i nproves
cohes{on oldgyiREN RN AY Rins Aatulleda S8 LGEQRY RIS PhtetRe resins,
isocyanate resins, epoxy resins, maleimide resins, and nadimide resins. These
thermosetting resins can be used alone or in combinations of two or more.
Among these thermosetting resins, when at least one of epoxy resins and phenol
resins is contained as the thermosetting component (al), the adhesive layer has a high
15  elastic modulus at a treatment temperature in a wire bonding step, and an excellent
adhesive strength to the lead frame at a treatment temperature in a resin sealing step.
Fluorine containing thermosetting resin may be used as the thermosetting resin
component (al). Examples of the fluorine containing thermosetting resin used as the
thermosetting resin component (al} include the above-mentioned thermosetting resins in
20 which fluorine is introduced; copolymers obtained by copolymerizing olefin resins such as
vinylidene difluoride, hexafluoropropylene, tetrafluoroethylene, and perfluoromethyl vinyl
ether with a monomer containing a reactive functional group; and copolymers obtained by
copolymerizing two or more kinds of these monomers. Copolymers obtained by further

copolymerizing ethylene, propylene, or alkyl vinyl ethers with the polymer or copolymer

25  arealsoused. Among these fluorine containing thermosetting resins, fluorine containing



t he generation of adhesive transfer in an adhesive sheet peeling step.
Simlar to the adhesive | ayer of the first adhesive sheet, the adhesive

| ayer of the second adhesive sheet conprises preferably an inorganic or
organic filler in the adhesive |ayer, %? order to adjust the therma
expansi on coefficient, thermal conductivity, surface 5 tack, adhesive
strength, and the like of the adhesive |layer. Below, the third adhesive
sheet f or olgfBaesnsye preferbledirgaesedheevitap mpmy thering asen end hyertighbn will be
expl ained in detailed. The adhesive | ayer of the third adhesive sheet for
produci ngregistne topldsrat-cicanthebhef@e aonips baelingd éteyor i ne resin and a reactive
el astoner. Here, "fluorine resin” nmeans 10 widely resins conprising a
fluorine atom as expl ai ned above. Fluorine resin Exanples of the fluorine
resin include copol yners obtained by copolynerizing olefin resins such as
vinylidenﬁgdifl?orider hexaf%%?hﬂgropylene, tetrafl uoroethyl ene, and 15
per T | uor ohBFHAPIAFHRA JF5 0L CHRPE a monomer containing a functional group
(reactive group%; and copol yners obtai ned by copol ynerizing two or nore

ki nds Sof these mplneoﬁt_he@é@mo;o&ﬁéh@mm mm@meny(brlﬁmm&e copol yneri zi ng

et hyl ene, propylene, or alkyl vinyl ethers with the polynmer or copolyner
are al so &tﬁ%l@nitﬁl@lﬁlﬁ:a&ihﬁe Edpadyrhare (NBRS] eigylohintilertivieli@enitaicnt Reiml(@BSH, resi ns
are preferabl e because they contains many fluorine 20 atonms, and have high
resi stanc A-.C i f L e i : pecific
exanpl es ftﬁltee?g%? @%eu%@?lb équ%rS %ﬁﬁé@]ﬁ%gfﬁ%&xlﬁcﬁﬂ?@éﬁ%ﬁ@ rgrgfiSl 0 S;B asﬁ’ned by

copol yneri zin nonomner terial contajning. fluporoolefins and. hydrocarbon
based” morBPdsdeit Babor i lRepSTHinl BHiHS edBEReic p MR e o
f}Jncti onal group such as a hydroxyl group, a carboxyl group, and an epoxy
group. 25patiienifles poivesterse pplyurstiangs, mind gerylicunlhearo nal hege Sigpmpslaghicogsioed by
adding a 23 nononer containing a functional group in the nononer materi al
and qa@pol yEtd wsed @lonk e ik cohbingtionssef tFossinidre. t o produce the fluorine resin

containing a functional group by
Fluorine containing thermoplastic resin may be used as the thermoplastic resin
component (b1). Examples of the fluorine containing thermoplastic resin used as the
thermoplastic resin component (b1) include the above-mentioned thermoplastic resins in -
which a fluorine is introduced; polymers obtained by polymerizing olefin resins such as
15  vinyhdene difluoride, hexafluoropropylene, tetraﬂuoroethylene, and perfluoromethy! vinyl
ether; and copolymers obtained by copolymerizing two or more kinds of monomers.
Copolymers obtained by further copolymerizing ethylene, propylene, or alkyl vinyl ethers
with the polymer or the copolymer are also used. Among these fluorine containing
thermosetting resins, {luorine containing olefin resins are preferable because they contain
20  many fluorine atoms, and have high resistance to plasma-cleaning before a wire bonding
step.
A mass average molecular weight of the thermoplastic resin component (b1} is
preferably 2,000 to 1,000,000, more preferably 5,000 to 800,000, and most preferably

10,000 to 500,000. The thermoplastic resin component (b1) having such a mass average

25  molecular weight improves cohesion of the adhesive layer, and this can thereby prevent



produci ng fluorine resin containing a unsaturated bond such as a vinyl group
and then introducing a functional group such as an epoxy group in the

unsat urated bond. 5 Exanples of the nononer containing a functional group

i ncl ude nononers containing a vinyl bog& and a functional group, such as an
acrylic acid nononmer and a nethacrylic<&id nononmer. Such fluorine resinis
commerci alized. Anong the commercialized fluorine resin, copolyners obtained
by copol yireegangtatignatadhesier trarafas i et adsatvaishéat getlingstew| ef i ns and vi nyl

et hers and/or 10 copol yners obtai ned by copol yneri zing a nononer nmateri al
cont ai ni ng fl uokoailief onbe adttbsivéilael oL Biedlrst achbd vavitieeh thaydhes vk tnet bomsal
group such as a hydroxyl group, a carboxyl group, and an epoxy group, are
pr ef er abl 1 [ i Sl . . r revent
ol d 1 esi S LERa et O B ol SR B L O o B B 0
More preferabl e exanpl es thereof include: resins having a functional group
and bei ng?%béw ng 6‘%9&‘1’#%8135}1&1 XBpHY SRR B}e}mﬁlmé%wwe%%ﬁm h at

| east one nonomer selected fromthe group consisting of cycl ohexyl vinyl

et her ,5 al kack, adheyivestregth, araintle hiyelobtogablkesivedapgt et hers; a resin having a
functional group and being copol yners obtained by 20 copol yneri zi ng

trifluoroethyl epgiom; tthe Bird a@ﬁéﬁvé’ﬂ%em??ﬂﬁfucﬁl%l LEhfeodher iBGOhPHR
consi sting of alkyl 'vinyl ethers, and allyl alcohols; and a resin having a

functional_agrqup and hei copol yarer ained by copolymerizing

trifluor oBfe%‘i’/lﬁéﬁ\éenﬁoerth%Ieé(gg nf’}éﬂg dsﬁ%ﬁg‘%’er sel ected fromthe group
consisting of aliphatic carboxylic, vinyl esters, and hydroxyal kyl vinyl
esters. 25 Exanphegdbssigaxer tmashirlanhosive Sheaclor B dueRE SerBsanductar

fl uoroet hyl ene vinyl 24 ether copolyner (trade name: LUM FLON (r); marketed
by ASAHI GeASScE@OMERNYluorinavesigaml hycdciveydlagomep diate d'fvariboxesin'gnanp as a
functional group). The content of the fluorine resin is preferably in a
rangerd r o@idely festhld ddirsitdya fluorine atom as explained above.

Fluorine resin
Examples of the fluorine resin include copolymers obtained by copolymerizing
olefin resins sﬁch as vinylidene difluoride, hexafluoropropylene, tetrafluoroethylene, and
15  perfluoromethyl vinyl ethers with a monomer containing a functional group (reactive
- group); and copolymers obtained by copolymerizing two or more kinds of these
monomers. Copolymers obtained by further copolymerizing ethylene, propylene, or
alkyl vinyl ethers with the polymer or copolymer are also used. Among the fluorine
resins, fluorine containing olefin resins are preferable because they contains many fluorine
20  atoms, and have high resistance to plasma-cleaning before a wire bonding step.

More specific examples thereof include fluorine resin which is copolymer
obtained by copolymerizing a monomer material containing fluoroolefins and
hydrocarbon based monomers such as vinyl ethers and vinyl esters and which have a
functional group such as a hydroxyl group, a carboxyl group, and an epoxy group.

25 ~ The fluorine resin containing a functional group is produced by adding a



mass, and nore preferably in a range from20 to 30 parts by mass, relative
to 100 parts by 5 mass of the adhesive layer. Wien it is 5 parts by mass or
greater, peeling properties are nore inproved, and it is possible to prevent
nore certainly the occurrence of adhesive transfer. Wen it is 40 parts by
mass or |ess, conpatibility to other re8$n components is nore inproved, and
it is effective in producing. ( 10 Reactive el astonmer Exanples of the

reacti ve eloastemesntiintigudineti@sd groupds e mbdaherhaster elearidi copb ynebiieingt o havi ng
a structural unit derived froma functional group such as a carboxyl group,

an am nog@hPUuN: iB i phskibl @ ed@a%@ﬂuﬁmxsiﬁrceﬂﬂamigggﬁﬁi@nﬁw e

nmononmers such as nal'eic anhydride. 15 The reactive astoner i's produced by
copol yreri zi.ng. oners having a functional group or acid anhydrjde

rononar s, PHor BACEORG fard wigpie 3 USTHoRTbed 486 B8 e hioauce ¢ e
reactive el astonmer by producing elastic resin having an unsaturated bond
such as ainfodytingadunctmnal grhep sich ascauepprgwupinthed wisaturgedbpnduch as an
epoxy group in the unsaturated bond. Exanpl es of the nonomer having a

functimpnal 20 gEeatples ol thdensmnedrebatatiayd £ finativhdl rolgoingludd nchohdenct i onal
group, such as an acrylic acid nononer and a nethacrylic acid nononer.

Specific 8@‘@5@1&%@ \Triggl[)b‘q% anflG fdﬂ&icﬁm%%{ggﬁ)%kh gL QYR GA0LAY %@@mer and a

styrene-bu olymers, a car group contarning styréene-isoprene
copol ynmers, .a carboxyl group _containing styrene-buytadiene saturated
copol ymer Biethgcdicss Ogﬁﬁﬁb §Bﬂ@g?ﬂ?%ﬁgﬁﬂlg?WFgﬁﬁﬂﬂgﬁﬂrene sat ur at ed

copol yners, a carboxyl group containing 25 styrene-ethyel ene-butene-styrene
copol yners, a caAmbwgyhe grompraadiredifllubnge resiny capmdyretisybtaneat fyut ene- st yr ene
saturated copolyners, a carboxyl group containing acrylonitrile-butadiene
clopol ymer gepyin@itinga ecd el Bittitdrie oyl fliss18fins A ARV NGherd heBr Nodi fi ed

phenoxy resins, an am no group nodified acrylonitrile-butadi ene
10 copolymers obtained by copolymerizing a monomer material containing fluorcolefins and
viny] esters, and which have a functional group such as a hydroxyl group, a carboxyl
group, and an epoxy group, are preferable, because the adhesive layer comprising the
copolymer can prevent mold resin leakage and be peeled without occurring adhesive
transfer.
15 More preferable examples thereof include:
resins having a functional group and being copolymers obtained by
copolymerizing trifluoroethylene with at least one monomer selected from the group
consisting of cyclohexylvinyl ether, alkyl vinyl ethers, and hydroxyalkyl vinyl ethers;
a resin having a functional group and being copolymers obtained by
20  copolymerizing trifluoroethylene with at least one monomer selected from the group
consisting of alkyl vinyl ethers, and allyl alcohols; and
a resin having a functional group and being copolymers obtained by
copolymerizing trifluorcethylene with at least one monomer selected from the group

consisting of aliphatic carboxylic vinyl esters, and hydroxyalkyl vinyl esters.

25 Examples of such commercialized fluorine resin include a fluoroethylene vinyl



5 copol yners, polyvinylbutyral resins, polyvinylacetal resins, a carboxyl
group containing acrylonitrile-butadiene copolyners, a hydrogenated
carboxyl group containing acrylonitrile-butadi ene copolyners, a carboxyl
group containing acrylic rubbers, nualei anhydri de contai ni ng
styrene-but adi ene copol yners, mal ei ¢ ankydri de contai ni ng
styrene-et hyl ene-styrene copol yners, a hydroxyl group end saturated

copol ymerétberi@pphinyadtrade nawensUMIFL@No®x ylarkptedipy AR HAFUASE SIOMBADIY neri ¢
pol yester resins, an epoxy group containing styrene based bl ock copol yners,

and nal ei gavaihy By d@eyLoidlupianll AQarbokyr @08p at B¥hemendUWryhpne copol yners. These
reactive el astoners can be used alohe or in conbinations of two or nore.

"Ml ei ¢ anhydri i H.0Qx MG is i | el nhydri de".
15 Among ¢ hese, | Tor Ry BB p N rnd S PR TR o Bl ot b g boRREY 3
car boxyl group containing acrylonitrile-butadiene copolyner: trade nane:

NI POL ( r)™e¥23ud merkptederably ippeopngsdrmorAtp A parts Hu anassatating FOLOQ partsive 31,
mar ket ed by ZEON CORPORATI ON trade nanme: HYCAR (r) CTBN, marketed by Ube

| ndustr i ematst of the Bdliastad aparme WHNRE i Hhartseiykah@cr pyeadSRpdehing peadertin afs an
am no group containing acrylonitrile-butadi ene copolynmer: trade name: HYCAR

(r) ATBN, omr; P¥nlPBEis LBSIAE hd fvkie i ieégm(’aegr'g pt ai ni ng
styrene- elinhggﬁr lzlﬁ;éfsgeut’ é]ne?tgs ? o%lgﬁy maﬁr:%vﬁ g%%reﬁgrﬁ%p %&?EC r OKA %ee(rgilqes

mar ket ed ahi, .Kas.ei em cals 25 Corporat.i 6 -As an epox roup

cont ai ni ngéﬁ_%r emheﬂlaﬁgé‘dﬁ&’%t? YIBEBIT A, &F?%a&’é’%ﬁé{ﬁ%f’t PER ‘If%ﬁ(‘%f Sttar ket ed
by Dai cel Chemical |ndustries, Ltd. Anpbng these, nualeic anhydride

cont ai ni ngoza ipatcd R itdp effbeitvelib peodsisingl yners  are preferabl e, because the

adhesi ve | ayer conprising the copolyner can prevent nold 5 resin | eakage and
be peel ed without occurring adhesive transfer. In the copolymer, a

10  Reactive elastomer
Examples of the reactive elastomer include elastic resin which has reactivity due
to having a structural unit derived from a functional group such as a carboxyl group, an
amino group, a vinyl group, and an epoxy group, and acid anhydride monomers such as
maleic anhydride.
15 The reactive elastomer 1s produced by copolymerizing monomers having a
functional group or acid anhydride monomers in producing the elastic resin. It is also
/ possible to produce the reactive elastomer by producing elastic resin having an
unsaturated bond such as a vinyl bond, and then introducing a functional group such as an
epoxy group in the unsaturated bond. Examples of the monomer having a functional
20  group include monomers having a vinyl bond and a functienal group, such as an acrylic
acid monomer and a methacrylic acid monomer.
Specific examples thereof include a carboxyl group containing styrene-butadiene
copolymers, a carboxyl group containing styrene-isoprene copolymers, a carboxyl group
containing styrene-butadiene saturated copolymers, a carboxyl group containing

25  styrene-isoprene saturated copolymers, a carboxyl group containing



mass rati o between nal ei ¢ anhydri de: styrene: ethyl ene-butylene (total mass
of ethylene and butylene) is preferably 0.3 to 3: 10 to 40: 60 to 90, and
nore preferably 0.5 to 1: 20 to 30: 70 to 80. The content of the reactive
el astonmer is preferably 30 to 95 parts by mass, and 10 nore preferably 40 to
90 parts by mmss, relative to 100 parts2by mass of the adhesive layer. \Wen
it is 30 parts by mass or greater, it is possible to prevent nore certainly

the occutyrensethpélen®bdtehbasgheradpahesd, weatboanbfenp cainiag s 95 parts by
mass or |less, peeling properties are inproved and adhesive transfer is nore

prevente |, ] f i ! a:’iﬂ#fl J hy adding a
fluori ne%E:)yarglgeggﬂlggle%%g?ﬁ@é%@%%@%ﬁ%é@@@%%?. e éft%%ﬁﬁﬁégmggs ed
additive is preferably the f]Juorine based addiijve (c), contained in the
adhesi ve F°BJBRTYE- ORI OPO m?é%iwwmé&onpﬂ%ﬁéa&@w@ewawp 4HY° cont ai n
t hernosetting resin, thernoplastic resin, fluorine resin, a hardening agent
cross- | i rdraim modifteld phieaoxersinsya ahias tgommepr modifidd actydmnuleé-hgtadimoe el er at or
such as a dehydration catalyst. The thernosetting resin and the

t her mgpl %%Eb@n%@s, Ep@ghﬁhﬁaﬂ??dl Rashsl foliiayRdbasievias| A¥@hoxai ofdi® cohiatin@dhesi ve
her nose

sheet may be’t he ing resin and the thernoplastic fresin used in

t he adhesive . r. of..the fifst adhesive sheet imlar to the adhesive

| ayer of %cwgo?lﬁﬁg'tb“gaéh eﬁ?@"@ HEEy ,ah?'ﬁ%’%’&%%@F?fgopf)jﬁ?uPo?On%%]élnghi rd adhesive
sheet conprises preferably an inorganic or organic filler in the adhesive

| ayer, i recBreifrledbuiasiiepstcopplymene apaTbod¥EAEP SANIBIBETS JCEYinubberRanygic
conductivity, surface 25 tack, adhesive strength, and the |like of the
adhesi ve dnhydtde @ataidingrtyrefeburedibodedpotynredualeiegrnhpédrideddvasdiviag | ayer of the
first to second adhesive sheet on one surface of the substrate will be

éxpl ai nediyrAge-hyRhBREEQY cdpRlyidid atﬂi@rcﬁﬁrlﬁgﬁiu‘ﬁ%nh%ﬂﬁ&at&ﬂccﬂj&%rrﬁéﬁcf ace of the
substrate,” for @exanpl’e, a casting nethod i'rn which an adhesi've is coated
s .dri | ami nati on

G eshl R e ByPHRTE Rt S PR GRBRRRLLOT,
'S AT e D Sohiaining styrens based block copalymers, sad rualeie by dride conteiuing
styrene-ethylene-butylene copolymers. These reactive elastomers can be used alone or in
cormbinations of two or more. "Maleic anhydride containing" means "copolymerized
with maleic anhydride".
15 Among these, for example, the followings are commerciatized.
As a carboxyl group containing acrylonifrile-butadiene copolymer:
trade name: NIPOL ® 1072J, marketed by ZEON CORPORATION
trade name: NIPOL .® DN631, marketed by ZEON CORPORATION
trade name: HYCAR ® CTBN, ma_rketed by Ube Industries Ltd.
20 trade name: PNR-1H, marketed by ISR Corporation
As an amino group containing acryionitrﬂe-butadiene copolymer:
trade name: HYCAR ® ATBN, marketed by Ube Industries Ltd.
As a maleic anhydride containing styrene-ethylene-butylene copolymer:

trade name; TUFTECH ® M-series marketed by Asahi Kasei Chemicals

25  Corporation



preferable. In addition, an organic solvent is preferably used together with
the thernosetting f resin conponent and the thernoplastic resin conponent.
The organic solvent includes, 10 for exanple, aronmatic solvents such as

t ol uene, xylene, and chl orobenzene; ket@ne sol vents such as acetone,

met hyl et hyl ket one, and net hyl i sobut yl ket™One; aprotic polar solvents such as
di mret hyl formam de, dinethyl acetoam de, and N-nethyl pyrolidone; and

t et r ahydr HSENAROXTBESP Contyaming sepanednsel laek pepalweer: al one or in combi nations
of two or nore. Wien the organic solvent is used, it is preferable to solve

1 % by mass or gaéahsne: BEOPREND&Daricedlyy Magksl Ohegicabldusteies,thé m xture
containing the thernosetting resin conponents and the thernoplastic resin

conmponents i n 10Q%.hy : : o t.al 1 J i ng.

I Dart ol ar,  Ra SR feltic bGdEAL VoM Ay R B AT AR LR AL
component, it _i referabl e that the adhesi.ve coati contai n a har.dening
agent sucﬁrea@'e%asbﬁéﬁﬁwegh%ﬁlﬁw YERSYPRISIAH % POPAREEE £37 yrer«aﬁlttrﬂ@fi cont ai n
a hardening accelerator. In the adhesive sheet of the present invention, a

rel eade prasirleokage dhidlbepreled vathoat vaoinenk athesive tadbtesi Vie thagegolofert he
adhesi ve sheet, and the protective filmmay be released fromthe adhesive

layer | ustyRefRSHeRQIUBEIERMNPLALNS sBLML eMHakMurdeyd G681 mhil offeiyterease,
fromthe tinme the adhesive sheet is produced to the tine it is uséd, the

pavi ng. r eradedt el 5 RGRSY 0510 BEI TSR 5o 8P MR bRt Epgad of Y 1
exanpl e, filnms nmade of polyesters, polyethylene, polypropylene, and
pol yet hl edl: ?(bﬁoe&ﬂat hal ates; and filnms which are nade of these polyners and

of which the surface is treated with silicone resin or fluorine conpounds
so as to be abl &ht comtehtersbe tdaetifd ¢lastdmenis pheferbhe30 1ed9 partsrhy BasEhandst or age

nodul us at 150 to 250C after hardening of the adhesive layer is preferably
0.1 Mia OmfE Bfé‘fcl?rﬁblgzmrts %rp_%?_@'b?t?ﬂla\és,'reﬁﬁﬁeﬁf 160 patay mathiRSAdHREE eapl y 5
n

MPa or greater. he specification, "adhesive |ayér after hardening" neans
the adhes i\R\/l?en it is 30 parts by mass or greater, it is possible to prevent more certainly the

occurrence of mold flash and adhesive transfer. ‘When it is 95 parts by mass or less,

peeling properties are improved and adhesive transfer is more prevented.

Peeling force of the adhesive sheet 1s more improved by adding a fluorine based

15  additive in the adhesive layer. The fluorine based additive is preferably the fluorine
based additive (c) contained in the adhesive layer of the first adhesive sheet.

The adhesive layer may contain thermosetting resin, thermoplastic resin, fluorine
resin, a hardening agent cross-linkable with the reactive elastomer, and a hardening
accelerator such as a dehydration catalyst. The thermosetting resin and the thermoplastic

20  resin contained in the adhesive layer of the third adhesive sheet may be the thermosetting
resin and the thermoplastic resin used in the adhesive layer of the first adhesive sheet.

Similar to the adhesive layer of the first adhesive sheet, the adhesive layer of the
third adhesive sheet comprises preferably an inorganic or organic filler in the adhesive

layer, in order to adjust the thermal expansion coefficient, thermal conductivity, surface

25  tack, adhesive strength, and the like of the adhesive layer.



| ayer which is heated in a die attaching step. In a wire bonding step for
produci ng the sem conductor device, while the sem conductor elenent and the
| ead frame are connected 10 using bonding wires, the two ends of the bonding
wires are heated to 150 to 250C and d%'? ed by appl ying ultrasoni c waves of
60 to 120 kHz. During this step, the adhesive layer of the adhesive sheet,
which is positigned directly belowthe lead frame, is subjected, to.a high
tenperature, anbl§mh@icgngopd %‘?ftgf@@#‘m@%@e&Qh@éYe\ﬂéWTa%féhe frest Héij’l“%%%ﬁ efRer eby,
the adhesive |ayer easily absorbs the ultrasonic waves. As this result, the
| ead fr ansheetasi dne sifface bf tiessbstancvwill besxilaned.ng defects are easily
generated. However, in the adhesive sheet of the present invention, which

conprises the agigsieffod RY erollAY HRGdBBsiY ?&V&{jmﬁaté?ﬁﬁ%ofﬂ%@%éﬂﬁte i s
problemis hardly gener at ed. Productl on nethod for sem conduct or devi ces 20

Next , one, uctl on net caonduct g n sive
Sheet o ERE b ASeETE PSR Sich R b e lra dieeRE Mot ls BT 0
2. Bel ow, as a sem conductor device, the QFN is exenplified. FIGI is a

pl anebvi eahesiveisdiadnand ainatiommethod wewhioham adhesive teoated WAFEHR & he

sem conductor elenents are nounted. FIGS. 2A to 2F show steps for producing
QFNs usi nglehseefilngatle hdlazBeshared ami theftheladhagite ishissfesred %o die sabitargeck
cross-sectional view along line A-A of FIG 1. 29 1In order to produce QFNs,

the lead frams20 is prepared. The lead frame 20 conprises a plurality of
seni conductor el enment nounting parts (die pat parts) 21 and a plurality of

| eads 22 which .ar rra ed arou 0 tor, ele t ,oountin parts
21. Next, as sﬁB\ﬁﬁdﬁWnF TEFMC Sp Veﬂ Sa’éﬁrsfgrgj}’ﬁ' Sgﬁg }EEt‘Egﬁtﬂﬁ&eEP8 th

adhesi ve sheet 10 5 of the present invention is attached on one surface of
tthe, | ead resingemponeniehd thestherneplasgighesn vempenaat. (hoe oxghvigrsolvantiheudésgur es)

of the adhesive sheet 10 is attached to the |lead frane 20. Moreover, a

| am nat e foeétumaplesarstatiaboleerdto sudht dsaclking xbvae ashdadiorebairent; kidnen the | ead
frame 20. Then, as shown in FIG 2B, in a die attaching step, the

sem condugiRhts S%EFE He M etomD meﬁgﬁé}hﬂﬁeﬂoﬁe GhRSethAL R HIBURL G 9[5&‘0%1950131‘

senmi conduct or el enent mount | parts

solvents such as dimethyl formamide, dimethyl acetoamide, and N-methyl pyrolidone; and
tetrahydrofuran. These organic solvents can be used alone or in combinations of two or
more. When the organic solvent is used, it is preferable to solve 1 % by mass or greater,

15  preferably 5% by mass or greater of the mixture containing the thermosetting resin
components and the thermoplastic resin components in 100% by mass of the solvent, and
obtain an adhesive coating,

In particular, when the adhesive layer contains thermosetting resin component, it
is preferable that the adhesive coating contain a hardening agent such as

20  2-ethyl-4-methylimidazole, and if necessary further contain a hardening accelerator.

In the adhesive sheet of the present invention, a release protective film may be
attached on the adhesive layer of the adhesive sheet, and the protective film may be
released from the adhesive layer just before production of the semiconductor devices. In
this case, from the time the adhesive sheet is produced to the time it is used, the adhesive

2b  layer is protected from damage. As the protective film, any film having releasability can



10 21 of the lead frane 20 using a die attaching agent (not show in the
figures) fromthe side at which the adhesive sheet 10 is not adhered. In
order to prevent the adhesion of the out gas conponents, which are generated
fromthe adhesive sheet and the die attaching agent due to the heat applied
thereto just before the wire bonding s?@p, and decrease of yielding of the
sem conduct or devices due to 15 wire connecting defects, the adhesive sheet,
di e att ache ngdagdht praectileddch fnchudes, foueranpde, flls olbdesfpalyebierssubj ected to
pl asma-cl eaning. As shown in FIG 2C, in a wire bonding step, the

sem conduGiioEh§l-RERIM vhrdPyIBRd and BSIveAALR tgl%EHtfhafa'ﬂ% : biRPHInly WARh 2R ARG of

electrically connected wth bonding wres 3 such as golden wres. Next,

as shown jn FIG 2D, | resin sealing.step, .the.product ichis 20
repared Byss FIVBtitd Ligh i o o vir B o Byt n 6 e,
and this is transfer-nolded using a sealing resin (nold agent) 40, and the
sem conduetpouaide s At t [Boable tereltass Gig filin fiompike sdwrivadayeasin 40. After that,
as shown in FIG 2E, in an adhesive sheet peeling step, a QFN unit 60, in
whi ch 5 pl ural i Tie GbragtNsodulusadt @ 5aikd AFFELatidr hapteaar Fdhdydeeietilag: ishe
adhesive sheet 10 25 fromthe sealing resin 40 and the lead frame 20. In a

di cing st ﬁl@fermg?ﬂ - atd%%réﬁél m%}ﬁe@'egas&éy qﬁ\d?QBﬁgreﬁférﬂn&;n% t E%{j?%h'iﬁ?t%l ity of

QFNs 50 are prepared si t aneous cing t prepare 60
along the quter surface_of th Ns,50. .Bel ow, fhe adhesive sheet, the
cent Sondutir aaiitie TEE PRATE R AT b G Sere SHATEESre

device of the present invention will be explained in detailed referring to
Exanpl es kpyer g baatedenExdierpiteching-kiowy €n,a wihre bprdisg step ifenenetiang the not
limted to the follow ng Exanples. The eval uati on nethods for eval uating

the resul gdnigomitesidveick aykile tRdehlendadbegbrentshaahe Rhd Beatmire so@peted
Conparative Exanples will be explained. The 10 evaluations were carried out

as fold oVgein MEGRIAEIRAL, HERIOOnds ¥ 17 SRS TR hidSeated to 150 to 250°C and
melted by applying uitrasonic waves of 60 to 120 kHz. During this step, the adhesive |
layer of the adhesive sheet, which is positioned directly below the lead frame, is subjected
~ to a high temperature, and the elasticity of the adhesive layer is degraded. Thereby, the
adhesive layer easily absorbs the ultrasomc waves. As this result, the lead frame easily
15  vibrates, and wires bonding defects are easily generated. However, in the adhesive sheet
of the present invention, which comprises the adhesive layer having an improved storage

modulus, this problem is hardly generated.

Production method for semiconductor devices

20 Next, one production method for a semiconductor device using the adhesive sheet
of the present mvention will be explained referring to FIGS. 1 and 2. Below,asa
semiconductor device, the QFN is exemplified. FIG. 1 is a plane view showing the lead
frame viewed from the side at which the semiconductor elements are mounted. FIGS.
2Ato 2F show steps for producing QFNs using the lead frame shown in FIG. 1, and this is

25  anenlarged cross-sectional view along line A-A of FIG. 1.



The release filmw th the adhesive | ayer was obtained by applying the
adhesi ve coating obtained in the Exanpl es and Conparative Exanples on the
rel ease filmand 15 drying the adhesive coating under the sanme conditions
as those in the producing process for the adhesive sheet, and this was
further heated under the same conditiondd(at 175C for 2 hours) as those in
the die attaching step. Specifically, the adhesive coating was applying
such that the tlnia&eespraditce QN y itheglendh & athe ROnmprdphres]. Wadie deadefeimelke
obtained sanple was cut, and test pieces having a size of 5 nun x 30 mm

wer e obt f ed by
Oient ec%gmise%?m?%d@ﬁ%@%%ﬁn%%ﬁ%% DD 1535‘@ (Hﬁéﬁt?ﬁts(ggaﬁgul us of

t he adhesiyve.l a ured und itions n whi.ch t he fr.equency was
ket navR Rt BRER et bed arailiEe Sttt ek SonelBEp e
tenperature range was 150 to 250C. The results were shown in the follow ng
tables. The SY¥eraiesbavaindidGidiinanrdhesivi shget atiscbivgistep: e adbegivmsheetsho
storage nodul us in the neasurenent tenperature range from 150 to 250C. 31
Eval uat i osf thé ptdlentdaesionds steebtd dn ohebe€ide o tielehd trafner20wutie totdi ng
defects The ogtained adhesi ve sheet in the Exanples and Conpar ati ve Exanpl es

1S 0t L BRESSe SR (1R Sl e ﬁ%r‘“egf O eiveSeEt 1 PR IR (o TeAg © ObPor
il 34ﬁﬁmﬁﬁbck¥4orav%§£ Bt o i syirAotR s febind e paneive, thflOGonm“ o

sem conduct or el enent nounting parts of the lead frame, using an epoxy
based di ethatleaddtime2@geBhen, 29shamvmmein KlRa?B, ini  dic attaging step, dhesmmegyductoe dunmy
chips and | eads were electrically connected with golden wires using a wire

Honder ('t ¢laghentd 30EsuchE1d 2R3 lare Marukeidash ty seibiionkacter lomentlsh6unting g»dﬂg
conditions in which the heat tenperature was 210C, the US Power: t he

packashs vro S a2 G RThEh N ek e e B TRER A e SAPEP IO RN Vo

def ect

at which the adhesive sheet 10 is not adhered.

In order to prevent the adhesion of the out gas components, which are generated
from the adhesive sheet and the die attaching agent due to the heat applied thereto just
before the wire bonding step, and decrease of yielding of the semiconductor devices due to

16 . wire connecting defects, the adhesive sheet, die attaching agent, and lead frame mounting
IC chips may be subjected to plasma-cleaning.

As shown in FIG 2C, in a wire bonding step, the semiconductor elements 30 and
the leads 22 of the lead frame 20 are electrically connected with bonding wires 31, such as
golden wires. Next, as shown in FIG 2D, in a resin sealing step, the product which is

20  prepared by the previous steps and is shown in FIG. 2C, is put into a die, and this is
transfer-molded using a sealing resin (mold agent) 40, and the semiconductor elements 30
are sealed with the sealing resin 40.

After that, as shown in FIG 2E, in an adhesive sheet peeling step, a QFN unit 60,

in which a plurality of QFNs 50 are arranged, is prepared by peeling the adhesive sheet 10

25  from the sealing resin 40 and the lead frame 20. In a dicing step, which is the last step,



15 occurs in the leads, is denoted by the nunber of wre bonding defects. In
sone Exanpl es and Conparative Exanples, after nounting dummy chips on the
sem conductor el enment nmounting parts of the |lead frane, plasna-cleaning was
conducted. The pl asma-cl eani ng was condgﬁted using a plasma etching device
(trade nane: V 1000, marketed by Yamato Chemi cal Industry Co., Ltd.) under

conditions i.n 20, which_the use Ar, the gas flow rate: 45 sccm the RF
out put pofRFhovs el qiﬁ@faﬁ%%@fﬁgﬁo peipscrpied STHRIERTY B Binedss | on

met hod for Mold flash Using the lead frane after evaluation of w re bonding
def ect, t heeprmeddQFIN ash 6Radongdbe eutersurfabhef therfdiiNe Allps were sealed with a
epoxy based nol d agent (biphenyl epoxy 25 based nold agent; filler anount:

85% by mass) in a manner of a transfer-nold (netallic 32 nolding) under
conditions in which the heating tenperature was 180C, the pressure was 10M

Pa, and the Opefaf%fo'ui’ﬂqetédﬂ%‘sw@ale%t B gx%éon G 8?&1%!—: ’%@8 B pRAGKASSR t%f%er the
resin sealing step’were eéxam ned, and nunber of packages: 1 n | CR Y he
sealing resin attaches _at external caqnnection _parts of the |ead (the

surfack oforarenuepdugtor dpyiehok the Pramednveationsatl bs explagpedip de@yled refergigot ed
by a nunber of nold flashes. 3. Detection nethod for adhesive transfer

Usi ng | eatb Exampss aid GomewrativaEkanplef. niddwetdraht prasditasivargionrianstlenitéds
detected. First, the adhesive sheet was peeled fromthe lead frane with a
peel speeg, @k f&ARi bpplesAf ter peeling the adhesive sheet, the 64 packages
wer e exam ned, and The nunber of 10 packages, in which the adhesive was

transferred to e external comnnection.parts of,.the . lead that,.is, the
Surface of the FASE A taEoRsE R el d s T E et B hSe o e by
the nunber of adhesive transfer. 4. Measurenment nethod for Adhesive strength
The adhespdhesivgsbedt ob Bramnlksa apéh Coppapkippraspes ibdwsaplinede ER8npl es were

15 cut such that the widths thereof were 1 cm and these were attached on a
coppel) pl etaduations were carried out as follows.

Measurement method for Storage modulus
The release film with the adhesive layer was obtained by applying the adhesive
coating obtained in the Examples and Comparative Examples on the release film and
15  drying the adhesive coating under the same conditions as those in the producing process
for the adhesive sheet, and this was further heated under the same conditions (at 175°C for
( 2 hours) as those in the die attaching step. Specifically, the adhesive coating was
applying such that the thickness after drying was 0.1 mm, this was dried. The obtained
sample was cut, and test pieces having a size of 5 mm x 30 mm were obtained. Using an
20  elastic modulus measuring machine (marketed by Orientec Co., Ltd.; trade name:
RHEOVIBRON DDV-II), the storage modulus of the adhesive layer was measured under
conditions in which the frequency was 11 Hz, the rate of temperature increase was
3°C/min., and the measurement temperature range was 150 to 250°C.  The results were
shown in the following tables. The storage modulus in the following tables is the

25  smallest storage modulus in the measurement temperature range from 150 to 250°C.



havi ng di nensions of 50 mm x 100 nm x 0.25 mmthick (trade nane: M- 202,

mar keted by M TSUBI SH METECS) and the copper plate plated with gold by a
roll-lam nation nethod. The plate was subjected to the sane heat treatnents
as those in the die attaching step (at ,175C for 1 hour) and the nold resin
step (at 180C for 4 hours), and then cog ed 20 to roomtenperature. After
that, the resulting | am nate was heated to 150C, and then the peel strength
was neasured when the adhesive | ayer of the obtained | am nate was peel ed
fromthe plate such that the peel ed adhesive |ayer forns an angle of 90 with
respect t Bvilnetiompbiathe adMsivesshediangi ng t he heated tenperature from 150 to
200C, this neasurenent was carried out at every 5Cin tenperature rise.

Mor eover, 1t he agbgshiye niiRNgt YidehonhRedRfsi@l | est peel strength in the
heat ed tenperature range from 150 to 2500. 33 5. Measurenent nethod for an

t of t f t.hg. adhesi ve t A : tig.in th
adnesi ve sheet “1hs ChERetAREIE st R B wBeR ot hE B rPERs Flhediram ur erent
device (trade name: EZ Star 6000-series, TG DTA 6300, narketed by Seiko
| nst r Ghrengtdachad on aderdelirarae et QFIIn otah sigi XN mmex pdman;ofoppet leapbame plaged

i ncrease was 10C/ mn., and the neasurenent tenperature range was from30 to

300C. SnahditarAuvRéNigé grign®d) QalNsppaskagssikd) € Oadhes | ¥ s ®Eepingenies at es smal | er
anount of out gas. f Exanples 1 to 4 and Conparative Exanples | to 5 10 The

adhesi ve cofhidih Hetbag bﬂwgmggé&heﬂs&&%n&w B3ndAPh 8 ploaRIcpDE ai ned

and then the adhesive sheet wa pare e resulting adhesive | ayer
and adhesive sheet re._eval uat ed. ecjfically, the adhesive coating.was
Pt epar ed BRI L ATBORER Lo Rt e Hee BGRRTer L% REFAFT o by
ss) shown in Table 1, and dissolving the 15 mixture in toluene. Next, as
the heat tedeast fiame g5 aeanoxy bagrd die pitardingeadent.f i | m (trade name: KAPTON(r)
| OCEN;, marketed by Du Pont-Toray Co., Ltd.; thickness: 25 m gl ass
trandi i on tenpafiat thatg widCphasmgickanriy, thelimimy ckippand lcads worfdieatiialiy: 16
ppn C) was
connected with golden wires using a wire bonder (trade name: UTC-470BI, marketed by
Shinkawa Co., Ltd.) under conditions in which the heat temperature was 210°C, the US
Power: 30, the load was 0.59N, and the operation time was 10 msec/pin. The obtained
64 packages were examined, and the number of packages, in which a connection defect
15  occurs in the leads, is denoted by the number of wire bonding defects.
In some Examples and Comparative Examples, after mounting dummy chips on
’ the semiconductor element mounting parts of the lead frame, plasma-cleaning was
conducted. The plasma-cleaning was conducted using a plasma etching device (trade
name: V1000, marketed by Yamato Chemical Industry Co., Ltd.) under conditions in
20  which the use gas was Ar, the gas flow rate:45 sccm, the RF output power: 450W, and the
operation time was 5 minutes.
2. Detection method for Mold flash
Using the lead frame after evaluation of wire bonding defect, the mold flash was

detected. The dummy chips were sealed with a epoxy based mold agent (biphenylepoxy

25  based mold agent; filler amount: 85% by mass) in a manner of a transfer-mold (metallic



used. On the polyimde resin film the obtained adhesive coating was applied
such that the thickness after drying was 6 pm and this was dried at 120C
for 5 mnutes, and 20 thereby the adhesive sheet conprising the adhesive
| ayer was obtained. Then, the w re bondi defects, nold flash, adhesive
transfer, adhesive strength, and out g anount were evaluated. The results
are shown in Tables 2 and 3 (the out gas amount). 34 d OO"'" MI~p MNZC
'k N N Regoespeiecendions ingvielthehiegting froppegature. wasg 808, e gresgpresss 0 O
© UU pOOTNpP~ U iwen[~ir SO UU
10M Pa, and the operation time was 3 minutes. The obtained 64 packages after the resin
sealing step were examined, and number of packages, in which the sealing resin attaches
at external connection parts of the lead (the surface of the lead at which the adhesive sheet
5 1s attached), is denoted by a number of mold flashes.
3. Detection method for adhesive transfer
Using lead frames after evaluation of mold flash, adhesive transfer is detected.
First, the adhesive sheet was peeled from the lead frame with a peel speed of 500 mm/min.
{ . After peeling the adhesive sheet, the 64 packages werel examined, and the number of
10 packages, in which the adhesive was transferred to the external connection parts of the
lead, that is, the surface of the lead at which the adhesive sheet was attached, is denoted by
the number of adhesive transfer.
4, Measurement method for Adhesive strength
The adhesive sheets obtained in the Examples and Comparative Examples were
15 cut such that the widths thereof were 1 c¢m, and these were attached on a copper plate
having dimensions of 50 mm x 100 mm x 0.25 mm thick (trade name: MF-202, marketed
by MITSUBISHI METECS) and the copper plate plated with gold by a roll-lamination
method. The plate was subjected to the same heat freatments as those in the die attaching
step (at 175°C for 1 hour) and the mold resin step (at 180°C for 4 hours), and then cooled
20  toroom temperature. After that, the resulting laminate was heated to 150°C, and then the
peel strength was measured when the adhesive layer of the obtained laminate was peeled
from the plate such that the peeled adhesive layer forms an angle of 90° with respect to the
plate. While changing the heated temperature from 150 to 200°C, this measurement was

carried out at every 5°C in temperature rise. Moreover, the adhesive strength is the

25  smallest peel strength in the heated temperature range from 150 to 200°C.
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5. Measurement method for an amount of out gas from the adhesive sheet
A mass decrease ratio in the adhesive sheet was measured using a

thermogravimetric decrease measurement device (trade name: EZ Star 6000-series,
TG/DTA 6300, marketed by Seiko Instruments Inc.) under conditions in which the rate of
temperature increase was 10°C/min., and the measurement temperature range was from 30

to 300°C.  Smaller mass decrease ratio means the adhesive sheet generates smaller

amount of out gas.

Examples 1 to 4 and Comparative Examples 1 to 5

The adhesive coating having the composition shown in the Table 1 was obtained
and then the adhesive sheet was prepared. Then the resulting adhesive layer and
adhesive sheet were evaluated.

Specifically, the adhesive coating was prepared by mixing components in
accordance with the composition (parts by mass) shown in Table 1, and dissolving the
mixture in toluene. Next, as the heat resistant substrate, a polyimide resin film (trade
name: KAPTON® 100EN; marketed by Du Pont-Toray Co., Ltd.; thickness: 25 pm; glass
transition temperature: 300°C or greater; thermal expansion coefficient: 16 ppm/°C) was
used. On the polyimide resin film, the obtained adhesive coating was applied such that
the thickness after drying was 6 pm, and this was dried at 120°C for 5 minutes, and
thereby the adhesive sheet comprising the adhesive layer was obtained.

Then, the wire bonding defects, mold flash, adbesive transfer, adhesive strength,

and out gas amount were evaluated. The results are shown in Tables 2 and 3 (the out gas

amount).
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HH36 * 1. marketed by DAI NI PPON | NK AND CHEM CALS, | NCORPORATED; trade
name: HP-7200 *2: marketed by N PPON KAYAKU CO., LTD.; trade nane: TPM *3:
mar ket ed by ZEON CORPORATI ON, trade nanme: NI PCOL(r) 1001 5 *4: nmarketed by
Soken Chem cal & Engineering Co. Ltd., trade name: CHEMIREE (r) LF-700,
(solid content: 7.5% by mass, sol vent: ‘._g’gl uene and nethyl ethyl ketone) *5:
mar ket ed by Tokyo Chemi cal Industry Co.7"Ltd. *6-. narketed by Asahi Kasei

Chem cal s CQompgrgtijon, trade name: |1 gH(m) M 1911 *7: marketed by NOF
Cor por ati on, |trlade |namel MJIDI PER(r) =200 (solid content: 30% 10 by mass,
sol vent: methyl] ethyl| Ketone, and netlBjsii sobutyl ketone), *8: narketed by
3M trade nane jof, NOYEQ(r) [F-4430 *9:| marlketed by ASAH G_ASS COVPANY, trade
name: LUM FLONT(T)LROL6 107 markegted by N ppon Pol yur et hane | ndustry
Co., Ltd., !trlade |namg: |Coronate L [*11:{ nar keted by DAl CEL CHEM CAL
| NDUSTRI ES, :g.ﬁ)?%??trade name: 153 ERORRI EI\%r)AT 501 * 12: marketed by Japan
Epoxy Resing|Cq. ,|Lt|d.|, {trade nanme: |[ERI KONE(r)| 1001 * 13: Showa Hi ghpol yner
Co., Ltd., ade nane—CKM2400—14—Shim=Etsju Chem cal Co., Ltd., trade
name: KF-lQ% %15: |Dgw |Coni|ng Toray CJo.|, |Ltd.| trade name: SD4580 20 * 16:
Dow Coni ng |¥aray [CAdS IS, | trade ndme:| 9Rk212 37 Table 2 Nunber of Number
of Nunber afg|Adhdsijve strquth Wrie mgl d fl ash adhesive (N cm bonding
transfer NO%QC:L Gohdptating
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defect plating Exanple 1 0 0 0 1.05 0.82 2 000 0.8 0.74 3000 1.30
1.07 4000 0.68 0.62 Conparative 1 2 0 63 5.43 4.36 Exanple 2 1 0 59
6.01 5.71 317 00 1.26 1.00 413 400,99 0.80 5 20 32 41 0.64 0.67
Tabl e 3 Amount of out gas Anmount of out “Gas Amount of out gas at 100C at
200C at 300C (% by mass) (% by mass) (% by mass) Exanple 1 0.3 0.6 0.8 2

2 0.3 0 o8 g B DaAINPRONIN A LI RES NGO ORATID e €

and 8 The_adhesi ve coating was prepared by m xi ng conponents in accordance
with the FForgfdsition (parts by mass) shown in Table 4, and dissolving the
m xture in toluene. Next, as the heat resistant substrate, a polyimde
resin fil mR{magdediandIPRMANKONVAKU CO., LTD.; frade name: TPM

*3: marketed by ZEON CORPORATION; trade name: NIPOL® 1001
5  *4: marketed by Soken Chemical & Engineering Co. Ltd., trade name: CHEMTREE ®
LF-700, (solid content: 7.5% by mass, solvent: toluene and methy! ethyl ketone)
*5: marketed by Tokyo Chemical Industry Co., Ltd.
*6: marketed by Asahi Kasei Chemicals Corporation, trade name: TUFTECH ® M-1911
( *7: marketed by NOF Corporation, trade name: MODIPER® F-200 (solid content: 30%
10 by mass, solvent: methyl ethyl ketone, and methyl isobutyl ketone),
*8: marketed by 3M, trade name of NOVEC® F-4430
*9: marketed by ASAHI GLASS COMPANY, trade name: LUMIFLON ® LF916
*10: marketed by Nippon Polyurethane Industry Co., Ltd., trade name: Coronate L
*11: marketed by DAICEL CHEMICAL INDUSTRIES, LTD., trade name:
15 EPOFRIEND® AT 501
*12: marketed by Japan Epoxy Resins Co.,l.td., trade name: EPIKOTE® 1001
*13: Showa Highpolymer Co., Ltd., trade name: CKM-2400
*14: Shin-Etsu Chemical Co., Ltd., trade name: XF-105
*15: Dow Comning Toray Co., Ltd., trade name: SD4580

20  *16: Dow Coming Toray Co., Ltd., trade name: SRX212



100EN; marketed by Du Pont-Toray Co., Ltd.; thickness: 25 un; gl ass
transition 10 tenperature: 300C or greater; thermal expansion coefficient:
16 ppm C) was used. On the polyimde resin film the obtained adhesive
coating was applied such that the thickdéss after drying was 6 m and this
was dried at 120C for 5 m nutes, and thereby the adhesive sheet conprising
t he adhesjve | ayer was obtained. 38 Exanples 7, 10, and 11 The adhesive
sheet of T‘F’hlel%xarml e was prepared in a nmanner identical. to that of FExanple
5, except that the m x{dfenbeel fgNumberoipddinbemfshown Aidhesihesitapizthowi ng
Table 4 |5 was di ssol ved iWireret hymobt figdh kebdimsiveExanpl e 9 (Rdemadhesi ve
coating yas prepared by mbxding gonponent s |wittdhseRe (SaNBn-gofIP( s}cﬂa?ﬁﬁﬁ@arts
e, a

by mass)|as that of Exanphk&e& Next, as the heat rgsi Sﬁl%ﬁﬁgSUtSt ra K
copper f ot ix '3'e4 oyTCE| TTer ketegby iy TSUKHNZOKUY Tt framg: SF%'QVLH 10
t hi ckness: %pfgm tther-ral—expangien—coefi¢i 1 was—Hsed—on a

rough surface of th?p Copp foill 'rq‘aJ)h ain ad p:r\llgémtj ng Zé coat ed
such that the thicKress _afGer dryin _was|8 m9Oand |t hisl-#s dniedl&f 120C
for 5 mputes, and:thefeby @ he adhesitlve sheetQ of this (E&&nMpl ¢ wa8.opbt ai ned.
Conpar at | vendpsetRe€sl 6/ and o/ 15 |The gdhesjve gBeet [of t41g3 Conpar aiizge

Exanpl e wag Rpgpar gt T a manner 1 dgntical tggthat] of &xanpl ¢ 5, sexcep
that thelmxture h Ny the-conpostton—shown i n—the |]§2\ owHfrg—Tabfke 4] was
di ssol ved i n met hyli—et-Ry—ketone—Then,—the—ad & of IExatailes & to
11 and Cpnparative Ba 'Jpé’}”ﬁ and 7 ZIwn': subj bt ed |t o 48 as -rlgg ing| The
storage podul us. wilr®e bond2fg defect32 nol§l  261fladh, d¥bsive tr@fdfer| and
adhesive strength were eval uated using two ki nds of the adhesive sheet, that
is, the atghigsidve sheet which was subjected to a plasma-cl eaning, and the

asl t.an T tha adhaci
T reoIT

ddhesi ve['sheet Whi ch Wa§ NoLoSHree B TP amliRsBRo& RN NAmolReof REYAL $ are
shown at 100°C at 200°C at 300°C
(% by mass) {% by mass) (% by mass)
Example 1 0.3 0.6 0.8
2 0.2 0.2 0.4
3 0.2 0.2 0.5
4 0.2 0.2 0.3
Comparative | 1 0.3 0.7 0.8
Example 2 0.3 0.8 0.9
3 0.7 1.3 1.7
4 0.7 1.3 1.7
5 0.7 1.0 1.4

5  Examples 5, 6, and 8

{ The adhesive coating was prepared by mixing components in accordance with the
composition {parts by mass) shown in Table 4, and dissolving the mixture in toluene.
Next, as the heat resistant substrate, a polyimide resin film (trade name: KAPTON®
100EN; marketed by Du Pont-Toray Co., Ltd.; thickness: 25 pun; glass transition

10  temperature: 300°C or greater; thermal expansion coefficient: 16 ppm/°C) was used. On

the polyimide resin film, the obtained adhesive coating was applied such that the thickness
after drying was 6 um, and this was dried at 120°C for 5 minutes, and thereby the adhesive

sheet comprising the adhesive layer was obtained.
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Examples 7, 10, and 11

The adhesive sheet of the Example was prepared in a manner identical to that of
Example 5, except that the mixture having the composition shown in the following Table 4
was dissolved in methyl ethyl ketone.

Example 9

The adhesive coating was prepared by mixing components with the same
composition (parts by mass) as that of Example 5. Next, as the heat resistant substrate, a
copper foil (3/4 ounce; marketed by MITSUI KINZOKU; trade name: 3EC-VLP;
thickness: 25 pm; thermal expansion coefficient: 16 ppm/°C) was used. On a rough
surface of the copper foil, the obtained adhesive coating was coated such that the thickness
after drying was 8 pm, and this was dried at 120°C for 5 minutes, and thereby the adhesive
sheet of this Example was obtained.

Comparative Examples 6 and 7

The adhesive sheet of the Comparative Example was prepared in a manner
identical to that of Example 5, except that the mixture having the composition shown in
the following Table 4 was dissolved in methy! ethyl ketone.

Then, the adhesive sheet of Examples 5 to 11 and Comparative Examples 6 and 7
was subjected to a plasma-cleaning. The storage modulus, wire bonding defect, mold
flash, adhesive transfer, and adhesive strength were evaluated using two kinds of the
adhesive sheet, that is, the adhesive sheet which was subjected to a plasma-cleaning, and
the adhesive sheet which was not subjected to a plasma-cleaning. The results are shown

in Table 5.
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aver age nol ecul ar wei ght: 300,000 *27: marketed by N ppon Pol yur et hane
I ndustry Co., Ltd., trade nane: Coronate L *28: marketed by Shi koku Corp.;
2-ethyl -4-nmethyli m dazole (2E4MZ) 41 Cd ot~cc ~0~10C 000 o nroo M/, - rn
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0O 0O0OO z 0000000000 CC3 o~a C-I z poooOOOOX0O0 OO z Cd 40, 0 0O
0O00O0O0Cd

*17: marketed by ASAHI GLASS COMPANY, trade name: LUMIFLON ® LF200F
*18: marketed by DAINIPPON INK AND CHEMICALS, INCORPORATED; trade
name: HP-7200

*19: marketed by Japan Epoxy Resins Co.,Ltd., trade name: EPIKOTE® 828

*20: Showa Highpolymer Co., Lid., trade name: CKM-2400

*21: Nippon Petrochemicals Company Limited, trade name:DPP-6095H

*22: Acrylonitrile-butadiene copolymeric resin, marketed by JSR Corporation, trade
name: PNR-1H, mass average molecular weight: 330,000

*23: marketed by Sumitomo Chemical Co. Ltd., trade name: Bondfast 7M, mass average

Eaiaad

molecular weight: 70,000
*24: marketed by Teikoku Chemical Industries Co., Ltd., trade name: SG P-3DR, mass
average molecular weight: 1,000,000
*25: styrene-butadiene copolymer, marketed by Asahi Kasei Chemicals Corporation,
trade name: TUFTECH ® M-1911, mass average molecular weight: 110,000
#26: marketed by Du Pont Kabushiki Kaigya; trade name: VITON ® VTR-7119, mass

| average molecular weight: 300,000
*27: marketed by Nippon Polyurethane Industry Co., Ltd., trade name: Coronate L
*28: marketed by Shikoku Corp.; 2-ethyl-4-methylimidazole (2E4MZ)
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adhesi ve sheet of Exanples which was subjected to a pl asna-cl eani ng, none of
wi re bonding defects, nold flash, and adhesive transfer were conpletely
generated. In contrast, in the adhesive4dheet of Conparative Exanpl es,
nunber of adhesive transfer was |large. 5 Exanples 12 and 13 and Conparative
Exanpl es 8 and 9 The adhesive coati ng was prepared by m xi ng conponents in

accordance Wwth €[ Cconmpps|{tlo rts by mass) shown in the follow ng
Table 6, angdgth @&L&&ov@p\ygg ved in toluene so that the solid content
was 20% by [Ess| # L Ex el peld|ahd o

a

)

172} Wit loo v ON o0 [N\O

‘_g st [N jen = [\ oo oo

o NN | |D (N[O

<

Bl glo|ololo|o|cio|RIR

oy @

=

5 £

2 O

8.2

= w

Z% SEIEEEEEEE
;
% <

Number of
Mold flash
Non-plasma | Plasma | Non-plasma | Plasma | Non-plasma | Plasma | Non-plasma | Plasia

Number of
Wire bonding defect

Storage modulus
(MPa)
5
1

'e) Valiel
O —
VIO |~ |00 | O e | — [\ T~
(]
2
© 5o
o o
(o
" 5 g2 5
— b Q =K
g (] DR e
=




10 Conparative Exanples 8 and 9. In Exanple 13, the m xture was dissolved in
met hyl ethyl ketone so that the solid content was 20% by mass. Using the
resul ti ng adhesive coating, the adhesive sheet was prepared and eval uated
in a manner identical to that of Exanplgs 1 to 4. The results are shown in
Table 7. 15 In "Detection of nold flash” and "Detection of adhesive
transfer"” in, Table 7 re. .evaluated in the, follow nanner,,. not. the

above- nenti dlsrﬂ%gl%ﬁ]erﬁﬂ(b%’t%éﬁ? %‘ﬂleﬁ@? ﬁg%FtPEPXWP S#]g%}hwﬁ%wéﬁ%iﬁo\?e sheet
prepared in Exanples 12 and 13, and Conparative Exanples 20 8 and 9 was

at t ached ro#Fma-cleaeing, rane of gyiregmusding defasts.gnold:flashoandmdhe e wapsfeopper | ead
frame platted with Au-Pd-Ni; 4 x 16 (64) QFNs; package size; 10 mm x 10 nun;
84 pins) complaelyagennetedn Inebhinakt, iAftheadlesive ahtdt ofj Cantpesdiivebxatipbest (at 175C
for 1 hour) corresponding to the die attaching step in an oven, the |ead
frame angiher3dhesdske Sheat wileige Subj ected to a pl asnma-cl eaning. The

pl asma- cl eani ng was conducted usiing a 25 plasma etching device (trade nane:
VI 000, nmarketed by Yamato Chemical Industry Co., 43 Ltd.) under conditions
in whf'ch the use gas was Ar, the gas flowrate: 45 seem the RF output
power: 450W and the operation tinme was 5 mnutes. Then, the |lead frane and
the adhésiapwlehbeandbt andpmpetadige FaamplesSaand Sheat treatment (at 220C for
15 minutes) as that in the wire bonding step on a hot plate. After that,
the | ead frane Hircthdhbsivadbaiigweasshrepdred byeiigingeahgdnwitt in sccephxye atbeice nol d
agent (bi phenyl epoxy based nold agent; filler anount: 85% by mass) in a

manner ofcag, %%ﬁf(géﬂm ﬁa@%"shtéhrlex ii:?tHE%ﬂB\‘i}ﬂ)\}%aTé%?@&aﬁﬁ'%ﬁé ﬁai(if&ﬁf]e wad) Whi ch the

heati ng tenperature was 180 pressure Pa, and the operation
time was i.nut.es.. The obt ained.64 packa ter the_resi,n.seal,ing step
Uere oxarfiBN A i Ao DB SO B aT TV E Y 7SS CCBAATIE 128 it aches
at external 10 connection parts _of the lead (the surface of the | ead at
whi chOt h&aaprsiiveExsaples Rasd %at {mExanple Iiatheduibire wasydisgohvgate medwyl nol d
fl ashes.

ethyl ketone so that the solid content was 20% by mass.

Using the resulting adhesive coating, the adhesive sheet was prepared and
evaluated in a manner identical to that of Examples 1 to 4. The results are shown in
Table 7.

15 In "Detection of mold flash" and "Detection of adhesive transfer" in Table 7 were

evaluated in the following manner, not the above-mentioned manner.

Detection method for Mold flash
The adhesive sheet prepared in Examples 12 and 13, and Comparative Examples
20 8 and 9 was attached on a lead frame for QFNs (total size: 200 mm x 60 mm; copper lead
frame platted with Au-Pd-Ni; 4 x 16 (64) QFNs; package size; 10 mm x 10 mum; 84 pins)
by a lamination method.  Afier subjecting a heat treatment (at 175°C for 1 hour)
corresponding to the die attaching step in an oven, the lead frame and the adhesive sheet
were subjected to a plasma-cleaning. The plasma-cleaning was conducted using a

25  plasma etching device (trade name: V1000, marketed by Yamato Chemical Industry Co.,



Det ection nmethod for adhesive transfer Using |lead franes after the -

eval uation of nold flash, adhesive transfer was detected. First, the
adhesi ve sheet was peeled fromthe lead frane with a peel speed of 15 500
nm mn. Then, after peeling the adhesivgasheet, the 64 packages were

exam ned, and the nunber of packages I n"whi ch the adhesive was transferred
to the surf I ni

surface oLt ‘éndr?ﬁlcﬂn Ilggli?srfn g%ﬁ’(??égs ISYQSG ﬁég\gm ?%'F (c)ﬁr’}’tégﬁl’ %r}&r Znsf er.
44 a) a N C-0O0ONVd O a) OO CDXx NO NoO OUmao -rn a)t N
a N ct m Optpa) povker: 4J0W) and)thg operation time was 5 minutes. Then, the lead frame and the
adhesive sheet were subjected to the same heat treatment (at 220°C for 15 minutes) as that
in the wire bonding step on a hot plate.  After that, the lead frame and the adhesive sheet
5  were sealed with a epoxy based mold agent (biphenylepoxy based mold agent; filler
amount: 85% by mass) in a manner of a transfer-mold (metallic molding) under conditions
in which the heating temperature was 180°C, the pressure was 10M Pa, and the operation
time was 3 minutes. The obtained 64 packages after the resin sealing step were
- examined, and number of packages, in which the sealing resin attaches at external
10  connection parts of the lead (the surface of the lead at which the adhesive sheet was
attached), was denoted by a number of mold flashes.
Detection method for adhesive transfer
Using lead frames after the evaluation of mold flash, adhesive transfer was
detected. First, the adhesive sheet was peeled from the lead frame with a peel speed of
15 500 mm/min. Then, after peeling the adhesive sheet, the 64 packages were examined,
and the number of packages, in which the adhesive was transferred to the surface, at which

the adhesive sheet was peeled, containing a surface of the mold resin, was denoted by the

number of adhesive transfer.
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(mal ei ¢ anhydri de containing styrene-ethyl ene-butyl ene copol ynmer, maleic
anhydride: 5 styrene: ethyl ene-butylene (mass ratio) = 0.5:30:70) *32:
mar ket ed by JSR Corporation, trade nanme: PNR-1H *33: narketed by ZEON
CORPORATI ON; trade nanme: NI POL(r) 1072) ,*34: marketed by Asahi Kasei
Chem cal s Corporation, trade nane: TUFTECH (r) H1041 *35: N ppon
Petrochem cal s Company Limted, trade nane: DPP-6095H 10 *36: marketed by
DAI NI PPNQ%WW%EP&S@&E@LM@@@WEUW@Q@GI RENMEFLGR! ®2DBOM37: Ni ppon
Pol yur et hane I ndustry Co., Ltd., trade name: Coronate L *38: marketed by
Tokyo Cheffi(c atarketeldiby B AT GLIASS. CORIRANNY, | tradle miainky L UMIGFAON € LFA® Tabl e 7
Nunmber of Mol d flash Nunber of adhesive transfer Exanple 12 0 0 Exanple 13
0 0, ComatiabiRedd bPAsaRUR] Enéin{cRIRANAS 6, QraBE GhinBITUFPRESH @g\q- 19fxanpl e
or pr

9 46 CLAIM5S 1. An adhesive sheet uci ng a sem conduct or vi ce whi ch
i s detachably. tached to.a lead fr of a,Wring substrate rein the
ndhesi vo i bifisestdn Be S e LA RS b curduEagiact B Bhes  ve

| ayer conprises a thernosetting resin conponent (a), a thernoplastic resin
conpoRentsiyighe: elimdere-butylane feagrarsto) addiid:¥@ (c), and the fluorine based
additive (c) is at |east one selected fromthe group consisting of fluorine
cont ai ni 2y hadrketedby ISR Corpdratisn, Me1de dainal PINRIIHI ock copol ymers, and

fluorine
*33: marketed by ZEON CORPORATION; trade name: NIPOL® 1072]
*34: marketed by Asahi Kasei Chemicals Corporation, trade name: TUFTECH ® H-1041

*35: Nippon Petrochemicals Company Limited, trade name: DPP-6095H

10  *36: marketed by DAINIPPON INK AND CHEMICALS, INCORPORATED; trade
name: HP-7200
*37: Nippon Polyurethane Industry Co., Ltd., trade name: Coronate L

*38: marketed by Tokyo Chemical Industry Co., Ltd. (2-ethyl-4-methylimidazole)

15 Table 7
Number of Mold flash | Number of adhesive transfer

Example 12 0 0
Example 13 0 0
Comparative 15 64

( Example 8
Comparative 0 Peeling impossible
Example 9




containing aliphatic polyner esters. 2. An adhesive sheet for producing a
sem conduct or device which is detachably attached to a |lead franme or a

Wi ring substrate, wherein the adhesive sheet conprises a substrate and an
radhesi ve | ayer, the adhesive |ayer conprises fluorine resin, and the
adhesive | ayer conprise a thernosetting resin conponent (al) and a

.thernmopl astic resin conponent (b 1) ang . at |east one of the thernosetting
resin conmponent (al) and the thernoplastic resin conmponent (b 1) is a
fluorine containing olefmresin. 3. An adhesive sheet for producing a

sem conduct or device according to claim2, wherein a mass ratio ((al)/(bl))
bet ween t Ii(ELAIMEBNDSetting resin conponent (al) and the thernoplastic resin
conponent (b 1) is in a range fromO0.05 to 0.43. 4. An adhesive sheet for
produci ng a sem conduct or device according to claim?2, wherein a nass
average ml eculagra el e uneal fof HBahNRE HoRhiRSIduEto BSile GREPRRMcniRy L) IS in a
range from 2,000 to 1, 000,000. 5. An adhesive sheet for producing a

sem conduettashed évi lved firepsrodivgribpsublsaaten 2,  wherei n st orage nodul us of the
adhesive |l ayer after _ hardening is 0.1 MPa or greagter .in, a, tenperature range
from 150 to a5deeresyhe adhesiye e Spphin asrbmlt HRAB ALY S4=Em conduct or

devi ce accordi g ddBediveliafRrkofipriseh a M&étﬂn%i%@ﬁféo‘ﬁ%o%ﬂt%}% thethofl@cadhesi ve
(6]

| ayer after hardening is in a range fromO. cmin a tenperature
range fromsstc@mueneBIL), and a Anonokhkased edditiveedc), fiod  pr oduci ng a semi conduct or

devi ce accordi o .claiml. or. . rejn the sybstrate is a heat resistant
filmhaving a 3% afiusonPPg Ssefitafi%ﬁw? éd%%é}z?ﬂﬁ#%legfﬁcﬁgg%mo eéfoélgtcgfml%w& 05 t her mal
expansi on fixeghd édnitfiihg igfafepdlpias, fluoite 2ofteink HEUK Gpol§meAartihesinie sheet

for producing a sem conductor device according to claiml1l or 2, wherein the
Jubst r at e cpriagingAliphaticqlymenasiess- a t her mal expansi on coefficient in a range
from5 to 50 ppm C

2. An adhesive sheet for producing a semiconductor device which is detachably
attached to a lead frame or a wiring substrate,

wherein the adhesive sheet comprises a substrate and an adhesive layer,

the adhesive layer comprises fluorine resin, and _

the adhesive layer comprise a thermosetting resin component (al) and a
thermoplastic resin component (b!) and at least one of the thermosetting resin component

(al) and the thermoplastic resin component (b1) is a fluorine containing olefin resin.

3. An adhesive sheet for producing a semiconductor device according to claim 2,
wherein a mass ratio ((al)/(b1)) between the thermosetting resin component (al) and the

thermoplastic resin component (bl) is in a range from 0.05 to 0.43.

4, An adhesive sheet for producing a semiconductor device according to claim 2,
wherein a mass average molecular weight of the thermoplastic resin component (b1) is in

arange from 2,000 to 1,000,000.

5. An adhesive sheet for producing a semiconductor device according to claim 2,
wherein storage modulus of the adhesive layer after hardening is 0.1 MPa or greater in a

temperature range from 150 to 250°C.



9. An adhesive sheet for producing a sem conductor device which is
detachably attached to a lead frane or a wiring substrate, wherein the
adhesi ve sheet conprises a substrate and an adhesive |layer, and the
adhesi ve | ayer conprises fluorine resin and a reactive elastoner. 10. An
adhesi ve sheet for producing a sem conductor device according to claim?9,
wherein the fluorine resin is one of cqgpolyners obtai ned by polynerizing a
nmononer material containing fluoroolefins and vinyl ethers and copol yners
obtained by polynerizing a nononer material containing fluorool efins and
vinyl esters. 11. An adhesive sheet for producing a sem conductor device
accordi ng 6.0 clAx adh@sive vivet forr pradueing eaemicoadielasicvioe redosdiag tadlaincl anhydr i de

cont ai ni ng, styrene-et.hyl ene- b | ene. cppol . 12. An adhesiyve et for
o bduc ng L BERIES Srenatetind afeovaRRg Y5 B Ohe On e e R 1055 and
9, wherei Rod NYEALLE kNSerhthldRaRe: PR bGRFPaCcOoNe surface of the adhesive

| ayer. 13. A sem conductor device produced using the adhesive sheet

according to any one 48 of clains 1, 2, and 9. 14. A production nethod for

a seni conduct or, deyi ce co i Si a_step. of uf.acturi em .conduct or
Gowi ce v he © 1 SlhgEe SRR Blo¥e e R afRisShon IR RS ik dify & MO0 1SS o
2, wherein the substrate is a heat resistant film having a glass transition temperature of

150°C or greater and a thermal expansion coefficient in a range from 5 to 50 ppm/°C.

8. An adhesive sheet for producing a semiconductor device according to claim 1 or
2, wherein the substrate is a metal foil having a thermal expansion coefficient in a range

from 5 to 50 ppm/°C.

R

9. An adhesive sheet for producing a semiconductor device which is detachably
attached to a lead frame or a wiring substrate,
wherein the adhesive sheet comprises a substrate and an adhesive layer, and

the adhesive layer comprises fluorine resin and a reactive elastomer.

10.  An adhesive sheet for producing a semiconductor device according to claim 9,
wherein the fluorine resin is one of copolymers obtained by polymerizing a monomer
material containing fluoroolefins and viny! ethers and copolymers obtained by

polymerizing a monomer material containing fluoroolefins and vinyl esters.

1. An adhesive sheet for producing a semiconductor device according to claim 9,
wherein the reactive elastomer is a maleic anhydride containing styrene-ethylene-

butylene copolymer.
12, An adhesive sheet for producing a semiconductor device according to any one of
claims 1, 2, and 9, wherein a protective film be provided on one surface of the adhesive

layer.

13.  Asemiconductor device produced using the adhesive sheet according to any one



48

of claims 1, 2, and 9.

14.  Aproduction method for a semiconductor device comprising a step of
manufacturing a semiconductor device using the adhesive sheet according to any one of

claims 1, 2, and 9.



