1 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 | NVENTI ON
Field of the Invention The present inventi on relates to an adhesi ve sheet
which is detachably attached to ﬁad frame or a wiring substrate and

whi ch is used for producing a sem coriductor device, ( a sem conductor

devi ce conprising the adhesive _sheet d [ ti for the 10
sem conduct OAQ}&%W@ SBEE&EQ%P@ngmﬁémﬁgﬁﬁé%ﬁﬂf%m i cation No.
2005- 099481, filed March 30, 2005, and Japanese Patent ApEQI cations Nos.

2005- 316560 aREMICONIBIGEOR DEVIEH, ANE BROPULTIONMETHAD BaRt ent of whi ch
is incorporated herein by reference. 15 Description of the Related Art

Recently, with the reducti GEMICONDEOFORIDEYIO®I cs, such as portable
personal conputers and portable tel ephones, and increasing functions
thereof, it has been desired to reduce the size of electronic elenents
conprising electronics, so as to integrate in high density. That is, a

techni que for nmounting el i I j i density has been 20

req@i red. In light of tﬁéﬁ{a@ﬁ&ﬁ\'ﬁﬁiﬁ%ﬂ@ﬁ ral - mounting type

sem conductor devices in which external termnals are nounted at a

per i phé&iad ofithednwéntivani conduct or devi ces, such as QFPs (Quad Fl at Packages)

and SOPs (Small Qut Line Packages), surface-nounting type sem conductor

devi ces in WThepresmtdnnaltioh e¢laienal an adtesive videe dhivh is deaiidbdy attaphed to
sem conductor devices in high density, such as CSPs (Chip Scal e Packages) 25

have r%qud\’ﬁfl-gggi:g“ﬂﬁﬁ %Hgg‘?t e ahfl vﬂﬁéﬂ IsGldb@for pRoRR MG R icShdiefr Fse, ( Qad

Flat 2 can manuf act ured by conventional techniques,
this is suita ed

. Qr ave s | ow er m nal
t (/p e s é‘rﬁe%‘b‘%?&agf‘% d%’é‘\’ﬁ cggynsing%el\lgdheswe sgeeﬁ, a proﬁ\?ctmn m&%@ B the
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, 1t has been desired to
reduce the size of electronic elements comprising electronics, so as to integrate in high
density. That is, a technigue 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 elenent nounting
parts (die pat parts), which are forned on the | ead frame, sem conductor

el errent ?Qo %&E ééegmeﬂlsbe i ouﬁ!%a%% -cohVerftioffh] ¢ Ocﬁ\ﬂ:'sn@xs% Shitabfe. Pl Ural ity

of arrange e sem conduct el ement nounti ng

parts of.,th e ane, 10 and ) ondutor el enent s, ar.e electrlcally
connectfg “{ifork @gﬁa:"ﬁ‘é“' tiepastd Rl niiRbe: SEPUER e S e o] e

sem conductor elenents are sealed with a sealing resin. After th| s step, in
an adhegeRsaliheamppeeg | Hypws epfevetQFN unit, in which a plurality of QFNs are
arranged, is prepared by peeling the adhesrve sheet fromthe lead frane. In
a di ci ng st epThedbll®hng sndtiel haadkeerstied, asa méthod fortryamifactiidds: QBENpr epar ed
simul taneously by dicing the 15 prepared QFN unit al ong the outer edges of

the {?;N%rstj RPANERR stvalsRekt aﬁ&ml REREY, A adhibdivd IPE'pi's'a& ér?%nme s&%% o¥g4801

di scl oses an srve sheet ri'sing a sr I cone adhesive used in

pr oduci . anese. Pat pl | C First Pu

2000- 292%?3”’%%0 ﬂfegdnoas@g aﬁ&a\%%%) ﬁgﬁﬁt %&ﬁ%ﬁogfhrfgm ?F?r&cone adhesi ve
or an acrylic adhesive used in produ0| n% a QFN. 20 However, when an adhesive
sheet c&MyniiBg parts(dis Patasre), sdidiirg éormed pnthe load|feamia, serpicapduct@ccur due to
the adhesive by itself. In addition, an out gas conponent may be generated
from t heleautnes sweh dsyl Chabirtd, ag. mdineedo utin @asire bopbng sitp,repluatihesdesds, t he
surface of lead frame and causes joint defects between the | ead franme and

bgndI NG WHidiEsre affanfEyard@td B2 36micRANRir@ansH Mal Frpahbsfdhea&dfﬁ@ﬁ@ and a
aling resin. Thereby, the yielding or 25 reliabi |ty of sem conduct or

deviges o Ast g&%ﬁcto?cleﬂ%ﬁé%@&gftﬁéﬁg o AR 8 il Wl s IR E R T o Mo

2003- 33 oses nprising a oS e ting ddhesive in
order to | ve .1 he prgqble other han re b ndi n roperties are
gener al @g%%?s’@ %ngﬁfet%vgna ssg;n}lcon ctor elements are seaﬂ:d \Wth a sea g Ires%x P Xi?er 1 es

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. 2000-294579 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 1s 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 expos®d surface of the adhesive sheet is
roughened. Then, when the adhesive sheet is peeled, the adhesive may
transfer to t in (bel ow,
this is Ca||ed3ﬁ5§%§§@%%9§%ﬂF?§ﬁg H&Iﬂbﬁ&h&%ﬂﬁgQ%gﬁg§6??ghtgg?§§inerates

t he adhe dheres to ions where t.he n |n s seal ed, or

ext er na PRI ARRY SR fESaRar PrtVE i OB et Regrleric s
possibility that connection defects generate in the resultlng sem conduct or
devi ce. SUMVARM tarotheEhandymire tomding prapesiesirgaentrrbnmere ipprodgbtde descri bed
probl enms with conventional technol ogy, an object of the present invention
is to premodiag anpwilhesidiecsd badche swfacppdtecidhesiee skeenbcplasinatizanaevi ce, whi ch
can prevent the generation of an out gas conponent and adhesive transfer

whi | & makpfakh RiRhREaR kgt Wi re bonding properties and nmold flash
properties of a thernosetting adhesive which is used in sem conduct or

e conduct or TRaGvEs e R Ao L ER B e Cph R Rl sl v

sheet; and a production nmethod for the sem conductt or deV| ce. In addition,
anot her aghfsies subieqied for Rlawma-cleamiag: ansxppact Wiriaee of e adhesivaribisstie sheet  for
produci ng a sem conduct or device which has excellent wire bonding properties
25 Wi t haotghgheds meFhehewhémtheladhesie sheed is pedoddhagdhesiop mantnsferéd | ent

adhesi veness between 4 lead franes and a sealing resin, and which provides

sem CQpakketag ta@ialLoadirfde bf 4R seslgld @il (bélw, thik Bl taahash eve the
O[g] ect, the present invention provides a first adhesive sheet for pr oduci ng

a Sgl C%g&’t‘éf"zt e@ﬁx\\%%&hé’é’ﬂ! ﬁ%gs%r%@ﬂ&&@? é’a@e&i@gggﬂer[e& chﬁ‘ WhG e S OF A

W ring substr erern es|ve's conpri ses Strate and 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 is 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 fluorinegcontaining graft polyners, fluorine
containing block 10 copolyners, and fluorine containing aliphatic polyner
esters. .| dditian, i order chie he Lec | i pvention
provi deéeag tge %Snaél% 1§ h@%% {Fgﬁ% H‘Iécg‘fvg*cg’ P I%‘?lg%u%?e%gltgn&slgﬁlﬁ ? g‘l’fllgél gg\g{r}é gf i ce which
is detachably attached to a l|ead frame or a wiring substrate, wherein the
adhesi vé®© ¥- conprises a substrate and an adhesive |ayer, and the
adhesi ve | ayer conprises fluorine resin. 15 It is preferable that the

adhesi ve | ayein oolepta sthievettheobjostetheipnesenieisiventoompoyides a fifsakdhesivd a

t hernopl astic resin conponent (b |) and that at |east one of the

t her mos ghédt fiek prb&@diﬁ'% & 9éTARBAMIctdraleVic8 Rehid TR dehRhaBlp btsdhed té £ 8dall figa@mponent (b
) be a fluorine containing olefin resin. It is preferable that a nass

rati© ((al)J/:( s t tiJ i (al) and the
* her opiBariting st RESeh the dFERESEH! Aohinist DS GO T
preferaﬁle that a [ass ?verage nol ecul ar wei ght ,of the th&srmpl astic resin
conponentyepsnd theadhesivg Iayvgp gemprsssasherapseing respcesppPnent (8.2 pref er abl e t hat
a storage nodul us of the adhesive |ayer after hardening be 0.1 25 MPa or

gr eat er thermmplastip easint eonepangnig®).fand m feoine bagledditye (kX is preferabl e that
adhesi ve strength of the adhesive |ayer after hardening be in a range from

0.03 to 5 N cm isprefeiablernstahe figoriggRed hadiildR) be aPke onk kelested frofrer abl e
that the substrate be a heat resistant filmhaving a glass transition

t era : Qr : r i figkant in a
Enge. 1 i ol corileeo ANEARE ol &l pOBmELHRATRE Bofamd BRI 18 De o
ML) T bol R I b B XRE W e 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 adhesive 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)/(b1)) between the thermosetting resin

20  component (al) and the thermoplastic resin component (bl) 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  MPa or 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 the adhesive sheet conprises a
substrate and an adhesive | ayer, and the adhesive |ayer conprises fluorine

one of copol ;ﬁifsiﬁ%%f%ﬁ%@af’%@em%wﬁ? BF i P ot Bkt Be bR 1 g ™

fl uorool efins and vi ethers and copol yners obtalned by polyner|2|ng a
monomer TaBgekpm 0 %miwﬁ%meam%wéfrw&e txor 198 REAYC esters. It is
preferable that the reactive el astonmer be a mal ei c anhydri de contai ni ng

st yr ene- et hyl dnes-firedfeydbdaizatihp shilystrete. bel 4 hdas rexissant il fhermiglacgltdsdtansitipnot ect i ve
filmbe provided on one surface of the adhesive layer. 20 In addition, in

order t OempRlafiE of NS0°ChIr9Gatertdng aRh&HAN bxpaRRRICOBFicRIOU AfHhgd fropeiteon duct or
devi ce produced using one of the first to third adhesive sheets for

prod§0| nﬁﬁ“ conductor device. Furthernore, in order to achieve the
obj ect résent invention provide a production nmethod for a

sem conduct or device c npr|5|n one of the fir o.third 25 adhesi ve
sheets for pré&lﬁﬂlﬂbpré %%ﬁg‘ﬁétﬂ?ﬁra&ebﬁ %@etaéiml Ea‘flﬂéa thesmal Binapsonng
clainms, "fluoroolefins" nmeans ol efins of which hydrogen is partially or

ent i r el yeosffseritting eahgaiftdm & té Pppir?€. at om Specifically, "fluorool efins”
contains ol efins of which hydrogen is partially or entirely substituted with

a fluorine atgmadaii@dnOinedriétgo @éhivdd b objedt, Bgepresent RBehliéd paovEledathitdit ed with
a fluorine atomand the 5 remaining hydrogen is partially or enti rer

SUDSt 1 Uik UikePRBGEo RIS, SiliRRcdr BRLEL Liftn i bOMmbI, AdbE Y

f'l uori ne resin ne contal ning re5|ns
sealln roduci n senm cond r devi t he.
g I%ac? Prame 0? a wirmg s@os%ate n}lereln tﬂe aahestve s eet compnses 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 tfe adhesive |ayer and the |ead frane)
decreases, then the adhesive layer is partially peeled fromthe |ead flane

due to pressure.of ,the sealing..resi mal d_f | . ver,
according to tlﬂglea(%fﬁ‘éréﬁ’t%/oen %ﬁe‘“g I?Sbfﬂ]l{oﬁcgoq%;messenﬁ%anf' %\ﬁeglﬁlgl% %W?&agﬁgléwﬁ%st rengt h
of the adhesive | ayer dqes not decrease, and such qu%l ens_do pot occur. 15
In the peBsdyorientht sdhstituted vith g dhioripe atopy,  pfReguifelly.ndugeanls i on of out
gas conponents which occurs in a silicone adhesive. In addition, it is also
possi bl eotminsprefirstt whieh bydragereis partefly ad kesiehesutbsttusddewithvh ffuerinaatnimai ni ng
excellent wire bonding properties and nold flash properties of

t her nDs ghH ioNGird GF i tESy bR 1§ Pertialheshsvituted 8th a TMkiafdmM dnd@teher noset ting
adhesive resin is used 1 n sem conductor devices, and can 20 thereby prevent

t he produyctieo fact] ' E :Ge |0 on, it .S
poss Pl durai it BloseFuS hipiBup SE AN bR EES el oASRUC BR AR 11 ce
whi ch has excellent w,re bonding pr opgrtles even when the adhesive sheet is
not subjdfedn #diiqn, aHuemng EER; MFapel BeLOMARNE Mg step, and

excel | ent adhesi veness between the |l ead frane and the sealing resin, and

whi ch provi dedn 2Bnaalricaradinciestingistep oeprotiucing g stinigondedtoradsivides the 7
Furthernore, it is also possible to provide an adhesive sheet for producing

a sem caopfhicindictofdd e Wht4Ed Hah rdie hedapr@speifisng 10rGREWhilEReating teloes not
cause adhesive transfer even when the adhesive |ayer of the adhesive sheet

RSO A AT LRl R PO g T
\gpleg Bn![ %Fr%gvcié}ﬁ?qgl _aéjhse%lqiefs Engt{q%? Cei a%%esi%: {geru(saidﬂgsi\'gerr]l%ss%%%ggnv ea eégllveOf the
layer and the lead frame) 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 reliability.



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

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

sem conduct or device, and the producti®n nethod for the sem conductor device
of the 15 present invention will be explained in detailed. The adhesive

sheet for pro ! sem i - J Lon is

dot achabl y' at taen s ARSI R AE AT R ER T pro G LD | (2
frame” is a condugtive pattern el enment obtained by etching or essing a
metal  plSSFRCONRELOT dEViFS which hgs Predarable peelfe rapBtTaRY 0&?&88%&98 E@Weﬁ‘i"ﬁg and
adhere the conductive pattern el enent 20 nade of conductive material on (or

somet i metsanisfes iever) wherethsadhesiee loyerand th atbesive shastisisubjepgd teabstrate. In the
foll owi ng, for descriptive purpose, the adhesive sheet of the present

i nventi qﬂag,ﬁa-@%ﬂ{jgg Befdrdy wirgibogdingetdpead frame as an adhered subject;
however, of course, the adhesive sheet of the present invention can al so

appl ic-)ed 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 IS I resistant filns, and
metal foils. When sem m&gg&@@&‘ﬁ%m are produced using the
adhesive 5 sheet of the present invention, the adhesive sheet is subjected
to hi gh t enperEfut é&sa plastvigw shoBing olead @mejwhigh & witablyased fg psediginga wire
bondi ng step, and a resin sealing step. Wien a heat resistant filmis used

for the QBENSsusiat ehediliesine shueabf theprest@nifivdniibm i s heated to the gl ass
transition tenperature (Tg) thereof or greater, the thernmal expansion

coef f1clent OfFIGN2ANGN: shEw!SRRNr drb Bl \OFRAAEHe htliHRLYe HOELEMY, L he

| ume di fference between the ane_and the heat resistant

fiIrPOincreas S. a result, when the |lead frane
presen mventon.

DETAILED 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
156  present invention will be explained in detailed.
The adhestve 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
mvention 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 igpossible to nount the |ead frame on
positioning pins conprising a die, and there is a possibility that
dIS|Ocatlﬁ% 15 will occur. Therefore, when a heat resistant filmis used
for the substrate, the glass transition tenperature of the heat resistant
filmis preferabl 50 eater d  nor ref er abl 80C or greater. In
2ddi i on ¢ he IHENHET OLRR Gl 1BUUAT Pt eta g QU ot e heat
resistant 20 filmis preferably 5 to 50 ppm C, and nore preferably 10 to 30
ppni C. Thleshend metaddpidt ant fil mincludes, for exanple, filnms nade of

pol yi m des, pol yam des, pol yether sulfones, pol yphenyl ene sul fi des,

pol yet her ket onggn sdicpedingsr @ivives, dek NQFNstard prodtgdd ustgd thehdissiveand
pol yet heri m des. Moreover, when a netal foil is used for the substrate, for

the sanmegr i1k : i.Qn

e BT ARNE iRl i B W RNER S L e Bt R E P
and nore_pref 0 m C. .Th al_foi inclu or |l e

o | 5 bl G395 cin e ofschndfie & wiey BukGRtes AR GRE SHUGRALPom i o
titanium chrom um_nmanganese, iron, cobalt, nickel, zinc, palladium

cadm um a heatiresstantfilm is aprdl foe the: subsfrate anchihe dieatitagjstant IBymistheated s thes a mai n
conponent, and foils plated thereby. 5 In order to prevent the occurrence of

adhesi veglh¢sarebitioni temperafdd €5d) eersdfartgregqiaiteneraiab pxpansipn edefficiegt the
sem conductor using the adhesive sheet, when Sa is adhesive strength

qt veen %e&%@ﬁgt%ﬁtt BinfRErdab& RHNGH. verﬂe@alﬁr theAdund differ&iR %éwe%n %&er engt h

between the sealing resin and | ead frame and the adhesive | ayer,

15 19 il P8l Bliohe R Yeyer TR Y@gfaesaétn%%af?*h%”eadvﬁ?ﬂ@ oS s

sheet peel i ng.step. rder to nake the adhesive strength ratio, Sa/Sb,
1.5 or g#@éb%beatmﬁ@tr@%@ﬁﬁo?léé S TORHL tepmerROS, et AT PEOSUBLYRRE ¢,
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 1s 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
treatnment, a primer treatnent, and a sgnd bl ast 15 treatnent. Moreover,

metal foils are classified into rolled netal foils and electrolytic netal

foils, d [ h d [ h f o d ek h
adhes v CRPRRGRSY BT Sy G RBRU9 a3 BBty C ] BBl BTS o lse an

el ectrolytic netal foil, and to_ formthe adhesjve | ayer on a rough surface
of the endudssofgriexampis filsipade of aalsh §ilYacrorpEre Rlotignps PlumyRim, MRgReFym, on
el ectrolytic copper foil is nost preferable. 20 In order to prevent the

occur r ertiteniof, ohorhitmaslangdnesd, sropy efbelt abtlecls 2in¢, pabidisiny eadnstimeinglium,t o t he
| ead frame of the adhesive layer in a range of 150 to 200 C after hardening

be in a hARGEIhAOHIY cOBtalnPnDall¥ys MerdTRB airhaih oRpOntY HE16Hs faRA HiRfebyrl d
flash does not easily occur, and when it is 5 cmor |ess, adhesive

transfer does,not,easily occur. For i-n Lt - r rab t hat

adheSi ve st re&ﬂtoﬁdeéggpﬁe&e t&ﬁ%gf%eg%egéfac@%ﬁlgﬁgan%%r lﬁggas};'er%é\%eslhg?t room
tenperature before hardening be 0.98 NNcmaar greater. Wen it is_10 0.98
N cm or Rgebng §ep in produeing thesemieppdpctgbang the q%bmq shegloadthen S3 i3 adhesivead
frame during transportation in producing. The nmeasurenent nethod for
adhesi vestiehgtbrbgtweenith¢ siistraexpt dheneitiesine tayer, iod Sbvs sthefixe spéreth bdekeaw, t he
first adhesive sheet for producing a sem conductor device of the 5 present

| nvent i Qfe Walihg P&sie ¥Rt Rhd §dmeind eheiddhslve Tyer, ad RBRdsHR stdi@h ritio, S| 1 1 st

adhesi ve sheet for producing a sem conductor device conprises a
t her nosef t| i ne t I I el nt (b),
e ars PAaRE T Fof AERARE N CESa RS, Fislor AR, Akt ERG 5 SAROAE™ [
further conprises, a {luoripe based additive (c¢). |n _other words, the
hindd veEengipied m dhe-ahspive sheed peelimgisian. y B RE 4 Bkpae svadisngihalioc) , and
further conprises the thernosetting resin conponent (a) and the
t her mopl $eé%h. d . T exsgraaten mlen ¢t heabjesistant fihm chused ifordibe gatrstmiec bgforst formingr 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 or 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
strength to the lead frame of the adhesive layer in a range of 150 to 200 °C after hardening
be in a range from 0.03 to 5 N/cm. When it is 0.03 N/cm or greater, mold flash does not
eastly 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/cm or greater.  'When it 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 mass, and nore preferably 97 {p 99.9 parts by mass relative to 100

parts by mass of the adhesive Iayer en it is 95 parts by mass or
greater, tions a heS| ffl ? al ne ._ A mass
Tatto (3% R S EeRRe i AR Ry 6B pee Ll i 37 SR ™ 20

t her nopl astic resin conmponent (b) |s preferably in_a range fromO 05 to 2,
and nor eranspetationin pradycingr adge mMyagwement methed gor ahesive sirength wilk be r ange,
since the bal ance between the thernosetting resin conponent (a) and the

t her nopl explaigedrie shenfotlomprgnExdmpley. i s good, and separation in the conponents
is nore inproved and cohesion of the adhesive layer is also inproved. 25
The t her moSet thd)gw! 8 i GARRNEHecl 8} pRRSERE 0ildHEMERPLAT ¢ hesi N _
component 11 (b) ‘may contain fluori n resi his case, when (a)/(b) is
2 or .less, a conponent con ain ri ne and a conmponent not contai ni ng
f1 uoPi neprésl?nng‘[vn@éod’a‘?’ﬂ{%e %P%%quen@féga coating, and the adhesive layer is
produced easi | V\hen it is 0.05 or greater, cohesion of the adhesive |ayer
does not decr dhesive lawer ofcthe firs ndbessie sheetdor Pmdncing apgmicogdysier ent ed
during a resin seal i ng step. Thernosetting resin conmponent (a) Exanples of
t he t herdavietdoimpgisessihermaoseparperesin(cainponelt aleandracthemesplasic rash am ne  resi ns,
benzoguanam ne resins, acetoguanani ne resins, phenol resins, resorcinol

resins, cobShoh¥hteBE vﬂﬁéﬂﬁk@aﬁa‘éé BN tHe@ahéSve, YRR &L Bt Qﬁnﬁ&{eﬁ%%r%atﬁﬁsdnﬁs
diallylic pht al ate resins, isocyanate resins, epoxy reS| ns, nal ei'm de

o, AR R SRR peol 538, S, DRELY Pichel IR higtocd 2 one

in co |na WO Or nore |ng resins, when at

resins is conta|ned a

e g TS e
thermosetting resin component (a) and the thermoplastic resin 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 resimn component (a) and the thermoplastic
resin component (b) is preferably 95 parts by mass, and more preferably 97 to 99.9 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 ((a)/(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 (a) 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 used as the thernosetting resin
conponent (a) is different fromthe essential fluorine based additive (c)
in a chem cal st{uc ure and a rs .amount ., %% anﬁle of the fluorine resin
whi on' 1 <Py 5y Sl RNRT o0, BT i Re wherdaMT AeReY s Scematst | uor i ne
contai ning thernosetting resins such as urea resins, nelamne resins,
benzoguassaidinegfbwring anda sewyoraraRPirontaining Jlucppe AR NOtSRAIFE InfRE@ICHIEN ol
resins, xylene resins, furan resins, unsaturated polyester resins, diallylic
pht al at ea é@singsand the adyshatleyer ésproduceizaxyy. r e¥hasit intDeongrater,adhexon and
nadi m de resins; copolyners 25 obtained by copol ynerizing olefin resins such
as vinyl 6ﬂﬁé‘ﬁd1ﬁ@sf‘)_e‘!ﬁér% s Ak deDE¥RT hMPHRRCERYLRESS nfofd NAH et hyl ene, and
perfl uoronmet hyl vin ether wth a  nononer containing a functional group
(reacgtive graqup): .and copolymers obtai ned by copolynerizing two or nore
ki nd oferﬁ‘a'g (P&?Hmﬁw"élfe&n YMers obtained by further copol ynerizing
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 Theoseatihgresimenypdrenofa) ne atons, and have high resistance to
pl asma- cl eani ng before a wire bonding step. Mire specific exanples thereof
i ncl ude the flpeihies 5O%E hepfbsditinsSrediofiponEMRE) HERHS uRALALRE thdmine
copol yneri zing a nononmer material containing fluoroolefins and 10
hydr ocar bon hased nmononers .such as vinyl ethers and vinyl estqrs.and whi ch
hdls a fURSEPCIrO DU LTS SO SRy B SRS et e BseoF et ™ and an
epoxy group. The fluorine resin containing. a functional group are produced
by ddbi ngylene wemerrandssips vasauratedmeniestes rainsg gyl phialate TeRdner materi al
and copolynerizing them It is also possible to produce fluorine resin
cont ai ni ngcyenhtgreding spdxygresing, maleibidprasthscambnddimleiresing: esihescont ai ni ng a
unsat urated bond such as a vinyl group and then

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 lead 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 chemical 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 nmononer and a nethacrylic acid npponmer. Such fluorine resin is
comercialized. 20 Anong t hese, copol ynmers obtai ned by copol ynerizing a

Copoly meheenp et Rl eplfnedtb Rt B4 PO AR b AL Pl RSN 1 g

fluorool efins and vinyl esters, and which have a functional  group such as a
hydr oxy| MgRemeE containnBadnctingl grouR fgadlivedseons): arbeRpolypres shiaimeddy| e

because the adhesive | ayer conprising the copolyner can prevent nold resin

| eakage eopbl@berbaEngved edmerd odi ofebesa mudénvgnessiheSomdymemndtaned hsfurthbr e
preferabl e exanpl es thereof include: resins having a functional group and

bei ng copglolyREsziRPERLTRAE, R¥pyIERDESF MBI ¥id{INGhdk WithUtae 9@Iym&%flegwl$lﬁexat | east
one nononer selected fromthe group tconsisting of cycl ohexylvinyl ethers,

Funce onB APofistaraRRe M A et b p S Ge it RP R it

trifluoroethylene with at | east one nongner sel ected from.the group

consi st i plgliBTesSRAVInG hipncenqd sroup fEzipgfargble dpecamssi they eomtaip @nyflueEpe ng a
functional group and bei ng copol ynmers obtained by copolynerizing

trifl uor atetisydreneveiii gh @mtistapesto plasenardeameg beferer wad Hondmgtstep. gr oup 10
consi sting of aliphatic carboxylic vinyl esters, and hydroxyal kyl vinyl

esters. Exanpl pRrofpeeifid xR ikdradfiadddd tHeaMiorRe r&h WhidhGk BHEoR
fl uoroet hyl ene vinyl ether copolynmer (trade name: LUM FLON (r); marketed by

fuhot | onaTPobra ey e RS e hn e 1Ba B, GorkBRRE Lr MR 2 11 g
par (10 by EREEETbor kg momgrEr s B Ay Vol PR A0 YT GHFZOTOVAE B s by mass.
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 fluorine resin containing a functional group are produced by adding a
monomer containing a functional group in the monomer material and copolymerizing
them. It is 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 vinyl ethers and/or copolymers obtained by copolymerizing a
monomer material containing fluoroolefins 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

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 isjgeffective in producing. 20

Ther nopl astic resin conponent (b) Exanples of the thernoplastic resin
conponent (b) ,,nclud crylonitril exbutadi ene copol yners (NBR),
acrylonitril e-IISIGEGanFE@ﬁ%bﬁ%F & rseioﬁénci S), styrene-butadi ene- et hyl ene
resins (SEBS), styrene-butadiene-styrene resins (SBS), .25 pol ybut adi enes,
pol yacryl oni t riesiaghayipg gdanpjiong grovmand beyeg cenalyaers ogtinediYdei mi des, 14
pol yi m des, polyesters, polyurethanes, and acrylic rubbers. These

t her mopl agblyeneresigusifluvossetiydenesenh af loast on¢ monomenikleaed from thé gtowp or nore.
Fluorine resin nmay be added to the thernoplastic resin conponent (b).

Exanpl esccﬁlfsibs%iﬂgog SR ethorst RS ving] ARASCIDyARSSY VBDI ARkis T esin

conponent ( I ncl ude uorine containing thernoplastfic fesins such as

osi i (aBs) | roupy Pt B RBR R AR LaffipRRplgeaty ot enerstyrene

styrene-but adi ene-styrene resins, (SBS), styrene-ethyl ene-butylene resins,
poi ybut aefirehEacrizirg dereshilens vidk at lsatt pue pipnomgr yeleqted fromshy Brauges,

pol yam dei mi des, polyim des, polyesters, polyurethanes, and acrylic rubbers;
10 pol ynensisthg af alkgl Yiuylpaherseanid zlipbalodtedd; and esi ns such as vinyl i dene

di fl uoride, hexafluoropropyl ene, tetrafl uoroethyl ene, and perfl uoronethyl

vinyl ether; %ﬁnsBﬁ’ﬁﬁéHTﬁﬁ&ioﬁﬂtﬁbw%ﬁ%iﬁ%&fﬂdfﬁéﬂs%ﬁ%eﬂ or more kinds of
t he nononers. Copol yners obtai ned by further copol ynerizing ethyl ene,

D Oy 1 eng. QLI Vo RHUET St b D5 ROLYARE Aol 'GoGAROLYAE! are al so

used. A_rmrPg(f%{ esefluorine alning ernosettrng resins; uorine
atond "afirsHoeoRueRE ehBPRHE DY GRS AR BT ARV HE DRI i 16 bondi ng
step. Examples of such commercialized fluorine resin include a fluoroethylene vinyl
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
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,
compatibility to other resin components 1s more improved, and it 1s 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,



More specific exanples thereof include copolyners obtained by copol yneri zi ng
a nononer material containing fluoroolefins and hydrocarbon based nononers
such as 20 vinyl ethers, and vinyl esters. Anong these, copol yners obtained
by copol ynmerizing a nononer naterial ggntaining fluoroolefins and vinyl

et hers and/ or copol yners obtai ned by copol ynerizing a nononer nmateri al
contai ning flyoroolefins d vinyl esters. ar referabl.e, because .t he

adhesi vepglé(%ﬁeé’cﬂﬁ;b‘qs?ﬁﬁo YH@ﬂwﬁ%Wa@ny éﬁu%ﬁgs\m %ﬂ?&@%@?ﬁlq &3R4 ge and
be peeled 25 without occurring adhesive transfer. 15 Mre preferable
exanpl es carhes essd along arde combipatignmseiswolor atoied by copol yneri zi ng
trifluoroethylene with at | east one nononer selected fromthe group

consi sting of Flekiabexu wanpk adddiad she dkkydpladtiaytsietth@psnent @d hydr oxyal kyl
vinyl ethers; 5 copolyners obtained by copolynerizing trifluoroethylene with

at | east EQ%%E{CE&?WUO?&}??&EIES’VJB&P@&H & Q¢ eﬁﬁﬂ%l%%ﬁé 138inWontHoli¥lt (), !

et hers, an al cohol's; copol yners obt ai by copol'yneri‘zing
trifluoroethylene with at | east one nononer, sel ected fr.omthe group
Consift| MR THFish o nis BOTymEsis TR BSb af & &g My BRGSRY | vi ny
esters. 10 When the fluorine resin is contained in the thernoplastic resin
conponentogdymexs{dBRinaumlonitglegruddienebityrenairesins 4AGS)f rom 5 to 40 parts by
mass, and nore preferably in a range from20 to 30 parts by mass, relative
to 100 psatyihelutaiar-ahylehercsidh ¢SERS), bigyaic-budlitdhel dtyrehS résingd8BS),by nmass or
greater, peeling properties are excellent, and it is possible to prevent
mor e cer k@t dHeVerhIEnd2bt fasOpol ENR Bhitrili Sl iindibufRaRar ts by
mass or thgéé‘}e e]t_5§] g%npay {CE?%?;%OOWI&% r’elg(lﬂgéb?:;(’)rrpIorllen’t‘t.:i:;s?J §|Wgnﬂr[mru{e]}(;}iirr’proved,
and it is effective in. producing. ..The effects of the present .invention are
an5i |y oBPEPRS LY MRS BARTPIRE RaPaS OB DI B R PR AL s 1
component (b). Exanples of the reactive elastoner include elastic resin

whi cHP hagolyeiees oktpimpd By @olymerizing 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  viny] 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 viny! esters are preferable, because the
adhesive layer comprising the copolymer can prevent mold resin leakage and be peeled

25  without occurring adhesive transfer.



to having a structural unit derived froma functional group such as a
carboxyl group, an 20 am no group, a vinyl group, and an epoxy group, and
aci d anhydri de nononers such as nmaleic anhydride. The reactive el astoner is
produced by copol yneri zi ng nononers haying a functional group or acid
anhydri de nononmers in producing the elastic resin. It is also possible to
produce the reactive_el astoner by producing elastic resins having an 25
unsat ur at ed boWaresRrefer CSXEWIHW%B’E‘}H }ncgﬁg-then i ntroduci ng a functional
group such as an 16 epoxy group in the unsaturated bond. Exanples of the
nmononers cont ajopehpess dbilatied dyabpolymeripingrdfluckecthylepaayith idedshgnea vi nyl bond
and a functional group, such as an acrylic acid nononer and a nethacrylic
aci d nongaRsmerSRECtdd feort Xl es cbiiehigfofichelbles MinglRsthax ylkd Vo eefit ai ni ng
styrene-butadi ene 5 copolyners, a carboxyl group containing

styrene- .a carboxyl group containing styrene-butadiene
ROIERGaBOR B s,

saturate carboxyl group containing styrene-isoprene

saturated copol yners, car hoxyl group containin )

Styr Gne- et hy ol SRELBRATSA tﬁglea%@ﬁ@p@w&r@%#@ﬁugmeﬁmfaﬁthbarté%ﬁat ¥t ai ni ng (
styrene- et hyel ene- but ene-styrene saturated copol yners, a carboxyl group
cont ai ni mgnorhér sactdddndm thd grobp comtisting of eyl ymet sthemsnamhalhyd algobols; anddi f i ed
pol yol resins, an amino group nodified phenoxy resins, an am no group

modi fied acryl @polyndre obtdin@ibeepolgaRaLMERFi Auoteethynd ikt Yéaat ofesi ns,
pol yvi nyl acetal resins, a carboxyl group containing acrylonitrile-butadiene

| . . i Bi NG -
coryi o EpnplefXeRUaRGh the £BURS AR URIEARIAMAIIc vinylestersand 1

rubbers, qglei 5.aTh dride containing styrene-butadi ene copol yners, naleic
anhydr i YRR VITY! €265 ene- et hyl ene- but ene- st yrene copol yners, a hydr oxyl
group end saturated copolyner polyester resins, a carboxyl group end
sat urlat ed copoWpen theldrgrinstresin peennipinedain thptheymoplaginresis sermpanery (B theene
based bl ock copol yners, and mal ei ¢ anhydri de contai ni ng
st yr ene- ahbyiténprefarhblly eme ragedionmBte 40 phesky nRss ahd et petfaraklysin agangee used
alone or in
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 1t 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 viny!l 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 functional group such as an



20 conbi nations of two or nore. "Ml eic anhydride containing" neans
"copolynerized wth maleic anhydride". Anong these, for exanple, the

foll owi ngs are conmercialized. As a carboxyl group containing

acrylonitril e-butadi ene copol yner: trafl name: N POL (r) 1072J, marketed by
ZEON CORPORATI ON 25 trade nane: N POL ?r) DN631, marketed by ZEON
CORPORATI ON 17 trade name: HYCAR (r) CIBN, .marketed by Uhe In Hstries Ltd.

d
trade nafROXYFERURA 1R theapratwatediond sREXgPRlss af the monemers cantaiping 2dUpctioBat ai ni ng

acrylonitrile-butadi ene copolyner: trade name: HYCAR (r) ATBN, narketed by
Ube | ndugtaupescludeimondmés havimglaciicyldwhg dnd d dumtionali growgy such as an acrylic
styrene-et hyl ene-butyl ene copol yner: trade nanme: TUFTECH (r) Mseries

mar ket ed a iy pisiRither K38 8imEhRM ISR meabMer at i on As an epoxy group contai ni ng
styrene based bl ock copol yner: trade nane: EPCFRI END(r), marketed by Dai cel

Styr ene- et hyl onBt sruides AT RRR: Ao fL IRLS LSRN KL AT BORNRLE, U2

| ayer_conprising the_ copolynmer can prevent, nold resin | eakage and be peel ed
Wit hotit 6eRAUYIPTSga GaThexY\ZEOUl GRERRIE SIYRENeHEORBHFOTOPRBNETS,; & CarRoxyt BIOBP ab| e
that a nmass ratio between mal ei c anhydride: styrene: ethyl ene-butyl ene
(total nesgainingedtirghebetadiede battsakeeinepolyeneps, efcerballlygrouf comtai@ingl 0 t o 40: 60
to 90, and nore 15 preferably 0.5 to 1: 20 to 30: 70 to 80. The content of

the reactiyyéheShatbRRiurhed R6S5I9MER! ¥ cABotA P& tAniBy mass, and nore
pr ef erabl)zf 48 t%ﬁgo parrts byi%rrgss, rgl a?i)eeg tcga%(ﬁ)lo I|cl)lagts by mass of the

adhesi ve | gyer o MheN did 530 DAY S, DY JESERT QAL Rnibd | S POssible to

pr event I8 ce % occurrence ™o h-an esive transfer.
When it is 95 parts by mass or |ess, 20 peeling properties are jnproved and
adhesi ve SBFaifsfayelong-biisne-ghyeyesatwrated copolymers, 3 carboxyl group containng

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 ® 1072J, marketed by ZEON CORPORATION

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



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 thernoplastic resin conponent (b)
havi ng such a mass average nolecular ysi ght increases cohesion of the
adhesi ve |ayer, and this can thereby prevent 25 the generation of adhesive

The 11 nori ne. HEEd a1 GAR RCTE pRaks iy Flofidtil L8 poyhean o

ol i gonmer). Exanples of the fluorine based additive (c) include fluorine
cont ai ni ng gr afadegsmaENR- Hsnprstd biel o hemostig bl ock copol ymers, and
fluorine containing aliphatic polynmer esters. These fluorine based additives
can be uAednamiegronp icontanrity mayloniislecfutsdiencoropobymeer: The resin used for the
fluorine based additive (c) is preferably thermoplastic resin. Exanples of

the fluorine c@éue%mengmmktmmﬂmﬁamaeh% i IhiwehédEdcont aining  acrylic
graft polynmer (trade nane: CHEMIREE (r) 00, marketed by Soken Chemi cal

10 &.E “A fI t ft I

2 pol’y o ESTRIPF Rk kerytink s&‘iﬁ%n'ﬁ”%aﬁ"“ YQleRE PGS anched 1 tor i ne
contai ning polyners. Exanples of the fluorine containi bl ock copol yner

i nclude a bl oc adf’dmfyrﬂe} W%F%&S@Wfﬁ}%’ Py dsaly Iﬁﬁsﬁy‘g cont ai ni ng

pol ynmeric segnment and an acrylic polyneric segnent (t rade narre MODI PER( r)
F- seri esCofporatexanpl e, MODI PER(r) F-200, 15 MODI PER (r) F-220, MODIPER (r)
F-2020, MODI PER (r) F-3035, and MODI PER (9 F-600, marketed by NOF

Cor por at Aga) epcﬁlw@%ﬁeoﬂbinmﬁgagtyﬁn@ahgewo&%%@n&@ve preferabiy
(0]

char acteristics a nonionictc "surfactant, and Exanples thereof include

rpde nare of BONECE) P ARINTRLIERS AR, DAl AR IR 8 1o ne

co tai ni ng gr yirer or a uor ne -contalnin copol
eakdbe. and be&%‘éééyéphs% Bl Sbwars haEmes et FamEpgRtbtene "
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
occurrence of mold flash and adhesive transfer. When it is 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.



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 mass, 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 19 easily obtained. Fromthe

vi ewpoi nt of bal ance anong materials conprising a base material of the
adhesi ve | ayer, effects of the present invention, and econom c efficiency,
it is preferable 5 parts by nass or less. In order to adjust the thermnal
expansi on coefficient, thermal conductivity, surface 5 tack, adhesive

st r engt hFluarige baredladéi¢givefc)t he adhesive layer, it is preferable to add an
inorganic or organic filler in the adhesive layer. The inorganic filler
includes, for TRXARIR basédadliiwP@) & préfablyRsin (hlP endyi Bd @doligabier). na,
titani um oxide, beryllium oxide, nagnesium oxide, calcium carbonate,

titani u S L ey C N ' . L de.

t unget encourp 5SS heThiokEe Balai i (HIAIEHRIFom D EBLIBARELER . 10
nmol yhdenym car bi de,. m ca, zi nc oxide, .carbon bl ack, .al um num hydr oxi de,

ol 2 Digrinecsemipating blgck SOBANFIFH 33 BROTTE R ABHENA FIRRCSISRY 11 | er s,
whi ch are made thereof and which have a surface having a trinethyl sil oxane
gr oup andheshdluorike basedadditivgmnedndefused elong e inucheshindgtoms of tmpbemotd. | IThes nade
of polyim des, polyam dei m des, polyether etherketones, polyetherim des,

pol yest efesitideg for'thé A86rincetided hddif 0OR) iHsrefesabl theBabplwstidesinsecond adhesi ve
sheet for producing a sem conductor device of the present invention will be

expl ai ned i n dﬁ%%lﬁ%g{%?ﬂuﬁﬂﬂ@é&n%ﬁn@%ﬁé% g&ﬁ:{%‘?irﬁzﬁf&%@f]&ﬂﬂﬁ%}{ﬁhﬁ et for

produci ng a sem ¢ Vi ce co orine resin. Here, | uori ne
resin” neans wdely resins conpri.sipng. I Lne atom.as | ai ned above.
20 The atineds Setigbuneraferanry RoNERER B L hEnBketh B) ok Phegtab onen:
(al). and a thernoplastic resin conponent (bl), and at |east one of the

t herfbs eétlingingesiag 0. E&hponddluogiae portpigingasrylivegral pplyster cisraailymelonponent
(bl') conprises preferably a fluorine resin. In this case, a mass ratio
((al)/ ( btompridies aveesrylhidmatrheslpmeecirid pigral Bsnthed 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
3IM.

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 (c¢) is preferably 0.1 to 5 parts by mass,
and more preferably 0.5 fo 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



conponent (al) and the thernoplastic resin conponent (b I) 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 less, since a resin
conmponent containing fluorine and a reggn conmponent not containing fluorine
do not separate in producing a coating, and the adhesive |ayer is produced

easily. Wien it .is 0.05 or greater, ohesi on of the adhesive |l ayer does not
decrease?asgﬁd’%’faﬁ%ﬁ%ocgﬁ?mé]% CB’PO%Pﬁbé?%W@grfB?téﬂgﬁCB?‘BU%‘H%@&’E‘ ring a
resin sealing step. Thernosetting resin conponent (al) Exanples of the

t her nosemiangl elibe ndieesmsdarais effegts)ofithe pregent umeeativasindscongmicafii¢ienayeli ns,
benzoguanam ne resins, acetoguanam ne resins, phenol resins, resorcinol 10

resins, iyrefefables pigs byf asoresi ns, unsaturated pol yester resins, diallylic
phtal ate resins, isocyanate resins, epoxy resins, maleimde resins, and

dim ! _ . e .
nadr m de resin ?rﬁ%%d%?@%@%oﬁ%géﬁ%gé@ﬁlc et l?ﬁerﬁﬁ?gorﬁ‘ilueﬂﬁt%%ﬂrf;&e

conbi nations o WO or . thernosétting resins, at | east

Compohen ok Ad S i 804 £ ST NS Y <he QP IBARRBE ot o -

treatnment tenperature in a wire bonding step, and an excellent adhesive

st r engt hinosgankeor argahi¢ Allemindhe adhesivadayent Thanserganisrfdlléraincudession seal i ng
step. Fluorine containing thernosetting resin nay be used as the

t her nos etkdogler @ashtyposifios emdlt fype dilick ahiminastiahivnhexide Usiyiiemasadeai ni ng
thernosetting resin used as the thernosetting resin conponent (al) include

the abovia%i iR Rg el DR Sc%}ﬂdgﬁgy{iﬁﬁi nitfides? 11854 fifgrfi&é, WQFdnMitridR,

i ntroduce copol ynmers obt al ne copolymerizing o In resins such as

i pyl'i dene difluori f.l.uor Lene, tetrafl. t hyl ene.. . and
el 1 uor Bty Poge e Bg ot R SRR e Rl A G PR unct f onal

group; and_copol yners obtained by copolynerizing two or nore kinds of these
nonoler s mobyisenyiepbidsy e ilncipyide, earhen dlagkydparaim hydrgxidesaldwa
propyl ene, or alkyl vinyl ethers with the polyner or copolyner 25 are al so
used. Ambpdrokidesmagriesmm Ingiroxide,cindiangmiohg tnmadé;tand dilkeess whsch dré uwade ne
cont ai ni ng

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 explained above.
20 The adhesive layer preferably comprises a thermosetting resin component (al)

and a thermoplastic resin component (bl), and at least one of the thermosetting resin

component (al) and the thermoplastic resin component (b1) comprises preferably a

fluorine resin.  In this case, a mass ratio ((al)/(b1)) between the thermosetting resin

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

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



21 olefin resins are preferable because they contain many fluorine atons,
and have high resistance to plasma-cleaning before a wire bondi ng step.
Thernopl astic resin conponent (bl) 5 Exanples of the thernoplastic resin
component (b I) include acrylonitril ei?ut adi ene copol yners (NBR),
acrylonitril e-butadi ene-styrene resi ns“({ABS), styrene-butadiene-ethyl ene
resins (SEBS), styrene-butadi ene-styrene resins (SBS), polybutadienes,

pol yacryl oni t r Mhes theywrsagiatig Kbyt phis §.43p91 lgsnsiaesa res1 spamaRentyi des,

pol yi m des, pol yesters, polyurethanes, and acrylic rubbers. These

t her nopl egitainingehionine Ad aaesib eompetnahon@ntining floori dahotsepaafe hwo or nore.
Fl uorine containing thernoplastic resin may be used as the thernoplastic

resin C@gﬁﬁ&ﬁ?% oing, R APARRsi0f 14vRLIs IrbldeBaGRNt AVIAY L 1163 BPgkAsL i C
resin us as the thernoplastic resin conponent (b I) include the

above- nent.i oned .t.her |l astic.resing in which a fluorine is 4niroduced;

ol y et <O AT PTG TAYFT 99 qrob et Prvey i SechatREd Simofi Aph i

di fl uoride, hexafl uoropropyl ene, tetrafluoroethyl ene, and perfl uoronethyl

vi nyld epieEented dariadp sisymenelngpeRi ned by copol ynerizing two or nore kinds of
nononers. Copol ynmers obtai ned by further copolynerizing ethyl ene,

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

cont ai ni fgeplf2tbiingr&sh BSmpbenb{Ah er abl e because they contain 20 many
fluorine atons, a%d have high resSistance to plasnma-cleaning before a wire

componant (b | FrERRspEHE ARy S Betr st Rets 080 mefik drardni y 5. 000 to
800, 000, and nost preferably 10,000 to 500, 000. The thernoplastic resin
cohponentelashine Feiisn BENZQSVATAMHRBG ESSIRG cACEUIBINHAG EsUISapheRe) RIS, IRIERs
cohesi on of the adhesive layer, and this can thereby prevent 22 the
genet@Gt i oavinsf xdeitessine, furanssias, unsatanateddivdsistee resivsediaipled pinglast repns,

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 perfluoromethy! 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



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 |layer, in order to adjust the thermnal
expansi on coefficient, thermal conductyyity, surface 5 tack, adhesive
strength, and the |ike of the adhesive layer. Below, the third adhesive

sheet for. producing a se 'cbonduc or devi.ce of .the resent..invention will be
expl ai neﬁleﬂﬂ r%Fé‘fsanlgEEFfer Hi'@ SERHSE Py GORiAsE MBRY iﬂﬂgn?fh?tf’ﬁlsa Vdigheet for
produci ng a sem conductor device conprises fluorine resin and a reactive

el ast oneresistasceto plasmarleasing bsfone a mrerpnding Sgpdel y resins conprising a
fluorine atom as expl ai ned above. Fluorine resin Exanples of the fluorine
resin include copol yners obtained by copolynmerizing olefin resins such as
vi nyl i dene difluoride, hexafl uoropropyl ene, tetrafl uoroethylene, and 15

per fl uor I hih a nononmer containing a functional group
B p SBTSptes

(reactive s’ obt ai ned by copol yneri zing two or nore

ki nds. of these_ nononers. Copol yners obtained by further copol ynerizing

et hyl®ne, propfkaR ,es8fﬁleé]?ﬁ1€$‘|°pé1s%ﬁs’é‘t%€m§nﬁﬁ“t(ﬁl}‘ﬁ‘@lt“BSIyrrer or copol ymer
are al so used. Anong the fluorine resins, fluorine containing olefin resins
are pr ef asrplongrikebutadiond ¢npplyoeers AVRE) reerylotilriehutadieng-stronsresma dAB&%e hi gh
resi stance to plasma-cl eaning before a wire bonding step. More specific

exanpl esstyhgeamtadidietatifterdd 7asins (BEBS)S ktyrenpittfadicicatypehy rasins (§BBRi ned by
copol ynmeri zing a nononer material containing fluoroolefins and hydrocarbon

based rmg@gg{l%g%ﬁg% Bﬁ@ayﬂymﬁﬁsg@?ﬂg fhutlAK, pashics fhyatidetmigay e 2

function as‘a oup, oxyl’ “group, an epoxy

. 25 The, f1 i i t ai ni f ti I i d db
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| t

and copol yneri zin t hem _1s also possible to produce the fluorine resin
contHj ni ﬁ@l@pwd@?qmmaun gerobipatigns of el @& MeEe-f | uori ne resin containing a
unsat urated bond such as a vinyl group and then

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  vinylidene 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, fluorine 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 (bl) 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



i ntroducing a functional group such as an epoxy group in the unsaturated
bond. 5 Exanpl es of the nononer containing a functional group include
nononers containing a vinyl bond and a functional group, such as an acrylic
acid nononer and a nethacrylic acid npponer. Such fluorine resinis
comerci alized. Anmong the commercialized fluorine resin, copolyners obtained
by copolynerizin nomner terial contalning,fluoroolefins and vinyl
ethers a %eﬂleﬁaémg@SS?%‘?@ém@gfeé%W%m%8‘?)?%‘/ngrl}nﬁSgedj “a nonomer materi al
containing fluaoroglefins and vinyl esters, and which have a funct]onal
group such as &imilerteths adicsiyp lavar ebibsiestiadhgi vugheeh the adhedpolayeridhe, are
preferabl e, because the adhesive | ayer conprising the copolyner can prevent
mol d r esisecdnd akihgmvasidet@npaskeprefdarabipah immrgamc bngrgadicddley én theradhesiver . 15
More preferabl e exanpl es thereof include: resins having a functional group

and bei ng,yePRR YIRS adRitahd@d R expRR/YVIRGEASthefhdllcepiReivity] seb@cev t h at
| east one ‘nononer sel écted fromthe group consisting of cycl ohexyl vinyl

ether,. alkyl winyl ethers d..hydr oxyal kyl .vinyl ethers; a resin having a
funct{’oné?&g?%ﬁxgﬁﬁe@f‘@dgg%g£%%ﬁg%@Betséfer%%erby 20 copol yneri zi ng
trifluoroethylene with at | east one nononer, selected fromthe group

consi sting of Hekyw: the wnd adhesdyesshegif@r aradpringlasgpvsopduginrderiseefithe havi ng a
functional group and bei ng copol ynmers obtained by copolynerizing

trifl uor petshytl ianentisntvilidie dxplsicdindetadedmer sel ected from the group
consi sting of aliphatic carboxylic vinyl esters, and hydroxyal kyl vinyl

esters. 25 Exanmpk@gh&iveStfet o MEMIra ladhd stRAhELUIBE pRAAUERE atenMtPnHE R
fl uoroethyl ene vinyl 24 ‘ether copolyner (trade nane: LUM FLON (r); marketed

by ASAHI A © . havi - ] " |y I P as a
Fuhet ondr gy supriolionps R et (HER o PR P B0 RuSBICRAML SRR D 2

range from5 to 40 parts by_ mass, and nore preferably in a range from20 to
30 piﬁ)t s vﬁéﬁm%l}s GOBNRITSIREEA fBOTS RO A6 §Xipine above.

Fluorine resin

Examples of the fluorine resin include copelymers obtained by copolymerizing

olefin resins such 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



5 mass of the adhesive layer. Wen it is 5 parts by nmass or greater, peeling
properties are nore inproved, and it is possible to prevent nore certainly
the occurrence of adhesive transfer. Wien it is 40 parts by nass or |ess,
conpatibility to other resin conponents,is nore inproved, and it is
effective in producing. 10 Reactive elastonmer Exanples of the reactive

el astoner include elastig resin which has reactivity dye to having a

st ruct ur HIODEREE cPEIpingd fpeiang! gRoHR ir tisdronpmsy 5”35‘?@&% aag COPUARIEDLDE gr oup, an
am no group, a vinyl group, and an epoxy group, and acid anhydride nononers
such as thenl eiltisatdoyrbssitike. to prodpise th ringgesn aentaiming 4 Bingoil geapiby

copol yneri zi ng nononers having a functional group or acid anhydride

nononer s pidduping dotiAgrdshircaltffing @ une@ifted Bondsueh 80a vidgbgionp and thepr oduce the
reactive el astomer by producing elastic resin having an unsaturated bond

such as 1y ‘HH%' h N, i : £ RS ch as an

egoxy grgﬁ%HP%hgﬁe uﬁ@%@ﬂ?ﬁ@i%“%gﬁég%gﬁﬁﬂ%ngmgﬂ&ﬁhgﬁﬁ%ﬁgﬂer haeing a

funcgj; onal 20 grou %'gfl ude nononers. havi a vinyl blgad and a functi onal
I

group? such asT&f™ fhe mopomer coRiamEe S icto Pée BOPATIRSnomer .
Specific exanples thereof include a carboxyl group containing

st yr ene- bontaigingrrevingldpald and agunetiopak growysugh atign swpbiaand mynemgr anda i sopr ene
copol ymers, a carboxyl group containing styrene-butadi ene saturated

copol yneggthaerydiididaibn@naup Sacilasiiengsiad ds sintmenealizeédpr ene saturated
copol ynmers, a carboxyl group containing 25 styrene-ethyel ene-butene-styrene

copol yers. 3 ASRIK o AR A0RH Dl RSkes Y B BYBhRAGDUL ene, styr ene

€ . .
saturated copo a carboxy roup contai'ni'ng acryloni'tril e-butadi ene

OB YL B0 B S RE T S50 o b iR 0 T

copol yners, polyvinylbutyral resins, polyvinylacetal resins, a_carboxyl
gr oul coferalnery obtined WyriopplymeriZingamenamegpatesipeiontaining flupmgtsdias epd
car boxyl group contai ning
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 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 trifluoroethylene 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



acrylonitrile-butadi ene copol yners, a carboxyl group containing acrylic
rubbers, maleic anhydride containing styrene-butadi ene copolyners, naleic
anhydride containing styrene-ethylene-styrene copolyners, a hydroxyl group
end saturated copolyneric 10 polyesterziesins, a carboxyl group end
saturated copol yneric polyester resins;” an epoxy group containing styrene
based bl ock copol yners, and nal ei¢c anhydri de containin

st yr ene-sshenropelynisa{tadsmanes hoINTH QN aHE@geﬁeééﬂtAWE&&&%pM%ﬁYbe used

alone or in conbinations of two or nore. "Ml eic anhydride contai ning"
means " depyolgamkydrerd gromp mdwtaboodighygrdsdefunctidmalgeng).t hese, for exanpl e,
the followings are comercialized. As a carboxyl group containing

acryloni tril e-Jue @@ ef HRARINR resih [s9HefeRMNRin NaREL fiofm 5 d0F@garts B ket ed by
ZEON CORPORATION trade nanme: NIPOL (r) DN63 1, marketed by ON PORATI ON

PR 1, o P el PR Y 0 Gt Telah foPa ey "o

acrylonitrile-butadi ene copol yner: trade nane: HYCAR (r). ATBN, narketed by
Ube” Pnduaassiefdhe adhesivadayer. maVieR 1tdf A parts §% mash oLgngatgyy pecling properties are
styrene-et hyl ene-butyl ene copol yner: trade nane: TUFTECH (r) Mseries

mar ket edmbie iAgabived<asdit iChessibbalospre @t G osrtainly thGecuAsnamisgdbssyvegr oup

cont ai ni ng styrene based bl ock copol yner: trade nanme: EPOFRIEND(r), nmarketed

by Dai Cefraffi@ Glen!inEUDtgart® by nhdsd or 1e8RBehphISIEEy tolTh& resiA RBMPOhEhes is
cont ai ni ng styrene-ethyl ene-butyl ene copol yners =~ are preferable, because the

adhesi ve I‘)%l r YoéﬂgpEﬁéitqgeﬁ-&%a,ﬁglgﬁl{?égﬁ%can prevent nold 5 resin | eakage and

be peel ed out o6ccurring a nsfer. In the copolyner, a nass
rati o between nmal ei ¢ anhydri de: styrene: ethylene-butylene (total nass 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

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 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 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 functional 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



30: 70 to 80. The content of the reactive elastoner is preferably 30 to 95
parts by mass, and 10 nore preferably 40 to 90 parts by mass, relative to
100 parts by nass of the adhesive layer. Wen it is 30 parts by mass or
greater, it is possible to prevent m)r§5certai nly the occurrence of nold
flash and adhesive transfer. Wen it iS°95 parts by mass or |less, peeling
properties are inproved and adhesive transfer is nore tp,revent ed. Peeling
force of styracsyelmoduionestyrere ¢RPOE MeHARAERP XYY 2L088iCABIAHNEE uor i ne based 15
additive in the adhesive layer. The fluorine based additive is preferably

t he fl uostyreme-eblgstae dathnestyeefeciatwratetl abpagmiers, & harbasylesdwecdmaiemgof t he
first adhesive sheet. The adhesive |ayer nmay contain thernosetting resin,

t her mopl agVlogitfiRShtadibAdpPoeners, 8% ahind gRAPIBHIINEd BEISBE reGinSSerdmigkabl e with
the reactive elastoner, and 'a hardening accel erator such as a dehydration

. the abie e T ALY Pt Bl Patnbdr vhC TR AR e iRk, mocer ti ng

resin and the thernoplastic resin used in the adhesive | ayer of the first
adhest vecaobupers, pylyyipglbutygal rpans aakyyinylacetal eesings a eathoxl gEQuUPLPRENING sheet ,
t he adhesive layer of the third adhesive sheet conprises preferably an

i nor gani ecrglondtrifpalmitadind ¢agolyinmers, chyalddgenated catbaygrgroupcantaieimgt o adj ust t he
t hermal expansi on coefficient, thermal conductivity, surface 25 tack,

adhesi veagyloansaldbutadiend &'tﬁ)ol)jﬂf&s,cﬁcca}myﬁgﬁbﬁﬁ ic¥StaliyEhory R rubbB@Nmalefte met hod
I r

for producing the adhesive l'ayer of thé st to second adhesive sheet on

one_Sur g e K RHOR AL WablenEo BB i gy 0B bl {orm ng the

adhesi ve yer on onesurface o exa casting
met hod in whic n adhesive is coated directly aon the Substrate and the 5

adhesi veSYENgiThyieneatiyrens FeRAIYREShPXHPRD ETTUP S0 CHIAA SORREPHE i s coat ed
once on a release film the adhesive is dried and then the adhesive is
t r anbd er pelyester resins, sudaghorailt groupend sppnratedreapblymeria ratigister msinsaan epoyani ¢
solvent is preferably used together with the thernosetting
group containing styrene based block copolymers, and maleic anhydride containing
styrene-ethylene-butylene copolymers. These reactive elastomers can be used alone or in
combinations of two or more. "Maleic anhydride containing" means "copolymerized
with maleic anhydride".
15 Among these, for example, the followings are commercialized.
As a carboxyl group containing acrylonitrile-butadiene copolymer:
trade name: NIPOL ® 1072J, marketed by ZEON CORPORATION
trade name: NIPOL ® DN631, marketed by ZEON CORPORATION
trade name: HYCAR ® CTBN, marketed by Ube Industries Ltd.
20 trade name: PNR-1H, marketed by JSR Corporation
As an amino group containing acryionitrile-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



( resin conponent and the thernoplastic resin conmponent. The organic sol vent
i ncludes, 10 for exanple, aromatic solvents such as tol uene, xylene, and
chl orobenzene; ketone sol vents such as acetone, nethyl et hyl ket one, and

met hyl i sobut yl ket one; aprotic polar s évents such as di net hyl formam de,

di mret hyl acetoam de, and N-nethyl pyrolidone; and tetrahydrofuran. These
organi ¢ solvents can be used al one, or i onbi pati ons of two or nore. \Wen
the or gafs &0 SBPXYEHPUP sonfaiging Styrepg based plgckifopolygietyl ve 1 % by mass or
greater, 15 preferably 5% by nmass or greater of the m xture containing the

t her noset ti ng trakinamec GRPGRIEND Byrdarkited thydparog | Greniieal dediistriesohidonent s i n
100% by mass of the solvent, and obtain an adhesive coating. In particular,

when the adhespu@nh@yRE, mgleicainh§diidiesdmaRInk i shdedLethietOBRG MR ICOpdlymetsS
preferable that the adhesive coating contain a hardening agent such as 20

2-et hyl - 4- §.m 1 f c?ﬁgf f [ rdeni ng
accel er aég ﬁéfpyﬁibleglé&%é%ege\?gﬂ%ﬁ%ele 9%fC% e S}é]rgetgée%wa%@gﬂ{aﬁﬁ?@egpﬁlgﬂgase
protective, filmnmay. be ttached on the hesi ve | aye f the adhesive
sheeto,  affdinfekage a%g% pesde mtg?w%mg@gg%we@m%m ine sERUETGE ayer j ust
before production of the sem conductor devices. In this case, fromthe tine
t he adhesiassraghbetwees naladaskdlride: stirenti ethylene-bstylene dtotal mmsadhebylere 25 | ayer
is protected fromdanage. As the protective film any film having

rel easabpid butylead) i2 Bref@ablyIetlto F:N®) B4t 66 td 9B ahii Infork pedferdBly, 0.5 & 1:20a8p! e,
films nmade of polyesters, polyethylene, polypropylene, and polyethl ene

t er epht haj,. enand filnms which are made of these polynmers and of which the
surface is treated with silicone resin or fluorine conpounds so as to be

able to releasg the film.fromthe adhesi.ve |.ayer. 5 The storage nodul us at
150"t 0 250C af [t LGSR SE e Sia 47 Distarhg 0 O et BY Ry 091 Ma. or
greater, nore preferabl é | MPa or greater, and nost preferably 5 MPa or
gr oatCor | more pETEPEdPTe DAPMbY magh eelpe to6paris bimasapLeRiABESVRAYSS. { he
adhesive layer which is heated in a die attaching step. In a wire bonding
st ep for Wheaduigi30gaith 8y nERsror giedes; ik pdssible @ pihehtandreeesainlycihaduct or
el ement and the | ead franme are connected
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 is more improved by adding a fluorine based
15  additive in the adhesive layer. The fluorine based additive is preferably the fluorine
based additive (¢} 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.



10 using bonding wires, the two ends of the bonding wires are heated to 150
to 250C and nelted by applying ultrasonic waves of 60 to 120 kHz. During
this step, the adhesive |ayer of the adhesive sheet, which is positioned
directly below the lead frane, is subjeected to a high tenperature, and the
el asticity of the adhesive |ayer is degraded. Thereby, the adhesive |ayer

easily absorbspthe ul tr i.C ves. hi I fr easily
15 vi brates, Z];ll%fn\’/\}hreengaﬁ%gp|r%ggiézi‘ngct{légg%ﬁre@vgéél%?éﬂgheenﬁerrgtaoesg& a\fd\g‘%/ggvre, in the
adhesi ve sheet of the present invention, whjch conprises the adhesive |ayer
havi ng a‘?rli‘e?trﬂ?r‘&i\?es&r@%?gtﬁé subgyraln Wl be qpleiRgdobl em i s hardly generat ed.
Production nmethod for sem conductor devices 20 Next, one production nethod
for a sem conddct oretleMc formsngthe tatikesadHeginoa sheetfaccodf thsubsirate cfor
invention will be explained referring to FIGS. | and 2. Below, as a

sem condyGirple, dRUbtERy mbMBd REihich B edRRiVe is @bated Hfredkly ¢n fheRLBIRte/An@UWhS howi Ng
the lead frane viewed fromthe side at which the sem conductor el ements are

mounted. o L5 is dibd! Lo ARRod B wREAIHGHAG; FNSalS) B die; | cad frame

shown in 1S1'S an enl arged cross-sectional view along |ine
A-Aof FIG 1. 29 1In order to produce QFNs, the lead fra 0 i s prepared.
The | eadelepsidilndhe adhssive axdaedand then ﬁy aeﬁles%‘@rfﬁ ér@ﬁﬁfaee%w 'gg éﬁ%ﬁﬁﬁten%&m i ng
parts (die pat parts) 21 and a plurality of |eads 22 which are arranged

around tgrefesahdé.conduct or el enent nounting parts 21. Next, as shown in FIG
2A, in an adhesive sheet attaching step, the adhesive sheet 10 5 of the

present i nventin@Adithnadr &@hsid seNeAe pidférbBisaised tdgbthel QR the dEBnaRitmgch t hat
the adhesive layer (not shown in the figures) of the adhesive sheet 10 is

attached_.t: I m i it.able for
ot | ach ebifcbboheRnd ATENR 1o N8 1R Ebmpheh T A Gl BACed Intid SRl &

FIG, 2B,.in a die attachi.ng step, the sem conducgt el enents 30, such as IC
i 0 for el caOBTS FVEES B bR, SYERE AR IR BAE e 0 21 of the
| ead frame 20 using a die attaching agent (not show in the figures) fromthe
side atsohtrenessuches aetitensi methyirtbylkqiong. and setladisebutylketone; aprotic polar

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

25  layeris protected from damage. As the protective film, any film having releasability can



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 step, and decrease of

yi el ding of the semi conductor devices giyie to 15 wire connecting defects, the
adhesi ve sheet, die attaching agent, and |lead frame nounting |C chips may
be subje ted topl asma-c ni.ng. ;As.shown in.FIG 2C .in a wre bondi ng
step, th 'ésgfjn cprﬁfflB’E?ttffﬁnvg?@rﬁéﬂggd?%foaﬁdam#ﬁeﬁF%Sald@g%%f%‘ﬁy?sﬁfgs’l ead frame 20
are electrically connected with bonding wres ch as ol den wires.
Next, asPalierlens pelyeromisne; w%pcrlﬁehwneé‘-‘arwmlgalet@wndtfﬂes prdcuae Madeeh is 20
prepared by the previous steps and is shown in FIG 2C, is put into a die,
and t hi sthes: pdlyiaasfaad offeihitddthe sinfigeas seatbd nithrséione (esixl of fgente) 40, and the
sem conductor elenments 30 are sealed with the sealing resin 40. After that,

as Sho"mcdrﬂpdﬂn@s s&as ﬂorbeaapre%rreeagé%éhﬁﬁtfm@@ﬁia dBesilERyed QFN unit 60, in

which a plurality of are arranged i's prepared by peeling the

adhesi ve sheet. .10 25 fr h 0 .and ead frame 20. In a
e R st ep. - whCHoREe e 8F 1 3F8 25086 5 Ry rgaﬂ@s 2abEtk WA 0 bl ch
the heating tenperature mas 180C, the_ pressure was M Pa, and the

oper at | oPrefaraily lelsMEa o graetes, maue@refsral eM]@l‘?’rrﬁéqéa@é%d moslpreferbly ésr n

sealing step were exam ned, and nunber of packages, in which the sealing
resin at MPRahegreatdr. ekt the mp&ciﬁmﬁpa,c'taﬂbcsiqzm]ray& adfer hiwdehiegtmetheths adligoe of t he
| ead at which the adhesive sheet 5 is attached), is denoted by a nunber of

mol d | agReswhicRis HeateRGh aQhe E%Hfﬂg A in'afiﬁké/ﬁ‘oﬂdﬁx@ﬁ d;?for‘ﬂ?bdiﬁzﬂg&ﬁéj franes
after evaluation of nold fI ash hesi ve transfer etected First, the

adnesi ve,leslaus dBRel Sl AILREERS AT th glr}lae%eamé AEEhigle@P0_

ter pee esive es Wer e ‘exam n
and the nunber cka es ich the adhervevva f dtothe
oxt Hhal VB AR F%W"Bga]P Sidsat thwgwglqgh%eﬁ 06 TegiE LT e 0 CERS | ead at
whi ch the adhesive sheet was attached, is denoted by the nunber of adhesi ve
t r ansf er melted by applying ultrasonic 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 ultrasonic 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 invention 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.
2A to 2F show steps for producing QFNs using the lead frame shown in FIG. 1, and this is

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



4. Measurenent nethod for Adhesive strength The adhesive sheets obtained in
t he Exanpl es and Conparative Exanples were 15 cut such that the w dths
thereof were 1 cm and these were attached on a copper plate having

di rensions of 50 mm x 100 mm x 0. 25 Egihick (trade nane: M--202, narketed
by M TSUBI SH METECS) and the copperm;;% te plated with gold by a
roll-lamnation nethod. The plate was subjected to the sane heat treatnents

as those in tHaogdes taprodung ssthegeaddfirany BCif prepareouthe lgadiframe 28ol d resin

step (at 180C for 4 hours), and then cooled 20 to roomtenperature. After
that, th@oipsed & phealitawif sahRondstdreddrecht intoubbiBE paandit patrpattee2] asled strengt h
was neasured when the adhesive |ayer of the obtained | am nate was peel ed

fromt hegxgéaghgoﬁgfdastz*emﬁich% &%ﬁ@&&%ﬂ&%}&e@%ﬂh cfo? E%eﬁf‘m@?ﬂtﬁ% P90 with

respect VWi I'e changing the heated tenperature from150 to

200C, this asur ement . carried out at every.5C in tenperature rjse.

or soverst EdieBPyB L 1A i Poodirarvsaneshafindhine ety hE PR gerReeh 1D he

heat ed tenperature range from 150 to 200C. 30 as shown in FIG 2F, a

pl ur & i tof the prespwl imEntipe igntiephedeen enevirfage ebthsiicaddyarde &9 merhithet ther epar ed QFN
unit 60 along the outer surface of the QFNs 50. Bel ow, the adhesive sheet,

t he sem sihesiuetager @@ slodyn mrtte fiperepy efttbie hdigsRiveshbad 0 ibatthetstaleadnduct or

device of the present invention will be explained in detailed referring to
Exanpl esgafd 260MpRL&ivey. & IENAER ﬁéthoh"@%f:éiﬁﬁble %P%&hﬁ%&ﬂ% aﬂﬁgﬁgkh&m ¥nNot
limted to the followng Exanples. The eval uation thods for evaluating
the resu)tin dhesl venl ayer .and .t hesi ve sheet of anpl.es ,and
Compar at 1 SR 22 e BLtipadieBna ¢S et ab e e GroefRaidr i oo ou
as, foll ows. Measurenent nethod for Storage nodulus The release filmwth the
adhesi veelpmgats 3Qasichgs i fags e mopnterion the scraigprdycies eleprnt moyneeg pattied i n
t he Exanpl es and Conparative Exanples on the release filmand 15 drying the
adhddl ve2kafathe tpduraier 24 heng adie atacking agerd (ast shhode thenfigures) fromdtheisily pr ocess
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
15  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,



for the adhesive sheet, and this was further heated under the sane
conditions (at 175C 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 driedg The obtai ned sanple was cut, and
test pieces having a size of 5 mm x 30 nun were obtained. Using an 20

el astic nodul us asur [. machi.ne rketed by Oientec, Ltd.; trade
ans: | RIS eDRRRdigs i i e e teng Ytd Slidld BESTUS ¥ nas
measured under conditions in which the frequency was 11 Hz, the rate of

t enper at 4P Ph@nd shreopaasionganeivas 3 minuteshel el ainedbhpackagpeaitar thewepiinge was
150 to 250C. The results were shown in the follow ng tables. The storage

modul us isealingetdpoldrewkagired PArisminsber b€ pakagemid whichshosealisg rasthudttashdsn t he
measurenent tenperature range from 150 to 250C. 31 Evaluation of the

adhesi ve a?%ggx{naf cm@o&iﬁr@ ¢ 'ﬁf‘etl@ﬁ:g%lg@sﬁurﬂcé of RN éd‘ﬁlvﬁﬁ&?ﬂfe%gﬁg@v@s@fe@t' ned

d
adhesi ve s Int anpl es an npar ati ve Exanpl es was attached on a

lead frane fo Ns, (total size: 200 x,60 mm copper |lead frane platted
whth P mretechedy 5 ophoien By acpskter REmelRALE o Lo x 10 84 pi bsy. by a

| am nati on nethod. Dummy chips (dinensions of 6 mMmmx 6 mm x 0.4 nm t hi ck)
evapor at 8d wi t Petdctiah methadeior adliegivedrgngfsr t he semi conduct or el enent mounti ng
parts of ( the lead frane, using an epoxy based die attaching agent. 10

After that, w thinglesd fiammes aft@avhingtion somoldnash chihpsivatandfeds deteeted.
electrically connected with golden wires using a wire bonder (trade nane:

UTC 4701 Rk pkaup : meVigler~s bid O8Sscowhhgh t he
heat ten%érrs%?ﬁe:%m&\gge%eg&%%ﬁe USﬁ&I%(;I\/l\eetrc?ag%, t he ?égﬂ@gg% O.EE)BN, and the
operatio

CPE nunb@ytSsPerAg LTy et e 28 SBrBet Pore SePBiC. PGS RIreTTh the |
| eads, is denoted by the nunber of wire bonding defects. In sone Exanpl es
and OBnpardges ikl the adhestverwasdiansiergd g thneXtamal somection parkesf thenduct or
el ement nounting parts of the |ead franme, plasma-cleaning was

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 cm, 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 treatments 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.



conducted. The plasma-cl eani ng was conducted using a plasma etching device
(trade nane: V1000, marketed by Yamato Chemi cal Industry Co., Ltd.) under
conditions in 20 which the use gas was Ar, the gas flowrate: 45 sccm the RF
out put power: 450W and the operation36ine was 5 mnutes. 2. Detection

met hod for Mold flash Using the |lead frane after evaluation of wi re bonding

defect, the nold s ..det d,. The du .chi ps re sealed with a
epoxy baé%gloﬁm’&gééﬁ a\(ﬁ‘i‘rﬁh‘é’rﬁf@é\g&@ WEQTT?&E%IWB"(EUEQ\&@H'[ Y HHPEE® anmount :
85% by mass) in a manner of a transfer-nold (netallic 33 5. Measurenent

met hod f prepared&NBYi nnit 60 abng theiguter vwmiachef hgkHgVve0.sheet A nass decrease
ratio in the adhesive sheet was neasured using a thernogravinmetric decrease

measur enent device (trade name: EZ Star 6000-series, TG DTA 6300, narketed
by Sei ko Instruments Inc.) under conditions in which the rate of 5

temperature in @\Fsﬂnaael SHOSEHERD the s%&‘i’co%ﬁctﬂ‘r“&é\%ee%‘ﬁ@F]hetpgg@gcgi%gﬁegh&ﬁnge was

e
from30 to 30 er nmass decrease rati o neans the eet

generateg smal l.er . anobynt. of . out gas. Exanples.l to 4 and, Conparati.ve
i eslor agmiconguiibdeiarred GEPrIaR imGIRGY Mg vf FAPeBRR I ATRER SHSURE 1 n t he
Table | was obtained and then the adhesive sheet was prepared. Then the
resul ti ntp Bxpmapleyand Gymparative Examplss. v dlekiesst, thepresentanveatied 1s |y disitedcal |y,

t he adhesi ve coating was prepared by m xi ng conponents in accordance with

t he conpaesihktifeilowipgBxamplesmass) shown in Table 1, and dissolving the 15
m xture in toluene. Next, as the heat resistant substrate, a polyimde resin

film(trade nafge %isgﬂ(xﬁéth&&qgf\'évamﬁﬁgrtﬁéjreQMﬁ%' alfiive 1 @¥infthe LU

t hi ckness: 25 gm gla transition tenperature: 300C or greater; thermnal
expansi on coefficient: 16 was .. used. t. polyim.defesin film the
ob & neqodiimBe e B8 EimmpioRag: EhpPraE ERfp A I BBt NeThE St ter aryi ng
was 6 m and this was dried at 120C for 5 m nutes, and

10  evaluations 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.



20 thereby the adhesive sheet conprising the adhesive |ayer was obtai ned.
Then, the wire bonding defects, nold flash, adhesive transfer, adhesive
strength, and out gas anount were evaluated. The results are shown in
Tables 2 and 3 (the out gas anount). 34 oo MNO Nknin O7GNto Ov~
In WNNVOO OOOV?vi .--l MMO Oa) iFy OT w OO AU OU
U1l 00 N ttcCO*y EU MhEW Os.

Evaluation of the adhesive sheet
1. Detection method for wire bonding defects
The obtained adhesive sheet in the Examples and Comparative Examples was

5  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 mm; 84 pins) by a
lamination method. Dummy chips (dimensions of 6 mm x 6 mm x 0.4 mm thick)
evaporated with aluminum were mounted on the semiconductor element mounting parts of

( the lead frame, using an epoxy based die attaching agent.

10 After that, without plasma-cleaning, the dummy chips and leads were electrically
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 scem, 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 @ manner of a transfer-mold (metallic
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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
5  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

10 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

15  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 um; 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

20  thereby the adhesive sheet comprising the adhesive layer was obtained.

Then, the wire bonding defects, mold flash, adhesive 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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1. marketed by DAI NI PPON | NK AND CHEM CALS, | NCORPORATED; trade nane:

HP- 7200 *2: marketed by N PPON KAYAKU €0O., LTD.; trade nanme: TPM *3:

mar ket ed by ZEON CORPORATI ON, trade nane: N POL(r) 1001 5 *4: marketed by

Soken Chem cal Eng| neeri hg QO. L HL tyradel nane: CHEMIREE (r) LF-700,
(solid contenti 7.p% by mass, sol vente ik Iuepe and methyl ethyl ketone) *5:
mar ket ed b ’i’%kyo Cheni cal | I ndustrly |€8|<| Ltd, *6: marketed by Asahi Kasei
Chemi cal s (Corporatjop,|trade nane:| TURTECH () M 1911 *7: marketed by NOF
Cor poration,| trade npanme: MODI PER(r) [F-ROD (splid content: 30% 10 by nass,
sol vent : rreu;tlylmmhy ket one, @gnd rretmyl hsoputyl ketone), *8: marketed by
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*10: marketed by Ni ppon Pol yurethane Industry Co., Ltd., trade nane:
Coronate L * 11: marketed by DAI CEL CHEM CAL | NDUSTRIES, LTD., trade nane:
15 EPOFRIEND(r) AT 501 *12: marketed by &apan Epoxy Resins Co. Ltd trade
nane: EPIKOTE(r) 1001 * 13: Showa Hi ghpol ymer Co., Ltd. trade narre

CKM 2400 * 14: Shin-Etsu Chem cal Co., Ltd., trade nane: 'KF-105 * 15: Dow

Com ng ToraymGiketedth l&DAINIW\I ANDRUERRIC0L & @ OMYR EPEDA GadOhaNe:CO
Ltd., trade nane: SRX212 37 T e 2 Nunber of Nunber of Nunbér of Adhe5|ve

strength ﬁz@dmld flash adhesive (NNcm) bonding transfer Non-gold Gold

pl ati ng f pl ati ng Exarrple10001050822000086074 300
0 1.30 1.07 4 0 0 0 0.68 [nJ'paratlvel 0 63 5.43 4.36 Exanple 2 1 0
59 6.01 5*21maéwn?¢lvlﬁlfil’%1@%@1< 1403 $TD. pirgrleggunee: §8M 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 308Gnafketed byeBBONG ORPORS)IONttizde masie) 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 methyl 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, L1D., trade name:
15 EPOFRIEND® AT 501
*12: marketed by Japan Epoxy Resins Co.,Ltd., trade name: EPIKOTE® 1001
*13: Showa Highpolymer Co., Ltd., trade name: CKM-2400
*14: Shin-Etsu Chemical Co., Ltd., trade name: KF-105
*15: Dow Corning Toray Co., Ltd., trade name: SD4580

20  *16: Dow Comning Toray Co., Lid., trade name: SRX212



Exanple 1 0.3 0.6 0.8 2 0.2 0.20.4 30.20.20.5 40.20.20.3
Conparative 1 0.3 0.7 0.8 Exanple 2 0.3 0.8 0.9 30.71.31.7 40.7 1.3
1.7 50.71.0 1.4 5 Exanples 5, 6, 8 The adhesive coating was prepared
by m xi ng conponents in accordance with'the conposition (parts by nass)
shown in Table 4, and dissolving the mxture in toluene. Next, as the heat
remstanlmﬁu trate a polyim'de resin fiIm(trade name: KAPTON(r) 100EN;

mar ket ed Bu—Pont-T Ay Co— Ltd— t-hi nacc: m alascce tr o i 10

LIuIIJjI

tenperafure: 300C or gNeERbsr of { Riymber ofy pBJh@}%Gﬁogoefflmwe sygng MC) was
used. Oh the polyim de ™igsn fimeid flash phadbicsizgl adhesi ve Xéa i ng was
appl i ed|such that the thti)ra;din@sq; after dryimgsfeas |6 Mon-gold t hGsldylstingrj ed at
120C fof 5 minutes, and ddfeneby the adhesive sheet garig sipg the adhesive

| ayer V\&ﬁxgltﬂ gl ned.; 3 BEyanpl ¢s 7, 010 and h1 The adf]qgl ve sheejgpl the

Exanpl e repar T a yTanmer T et Tal—t g, tiat anp Lri) XTept
t hat the mxture CNAm AL Hﬁoe eewpes—v—gken-shm‘\;gﬁ‘.. +..c fO" EAL [fe 4 5
F eton
d

was di ssol ved i n nethyl ethyl Fxbmﬁl 9 The adhbsivel coat ém Y

S
prepared by mixin pondnts with 9he sane Oconmosit O (palts Q)@zmas ) as
that of | Ecapatative.| INekt, &@s thé heal resjstabl substrdt4d, a | cophdd fof |

(,P

(3/4 oun@gampkr ketled py MITSUI {KI NZOKU; tradsg namg: 3BMIVLP, 571
3 17 0 0 1.26 1.00
4 13 4 0 0.99 0.80
5 20 32 41 0.64 0.67
Table 3
( Amount of out gas Amount of out gas | Amount of out gas
at 100°C at 200°C at 300°C
(%o 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 um; glass fransition

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 pm, and this was dried at 120°C for 5 minutes, and thereby the adhesive

sheet comprising the adhesive layer was obtained.



10 thickness: 25 gm thermal expansion coefficient: 16 ppnmiC) was used. On a
rough surface of the copper foil, the obtained adhesive coating was coated
such that the thickness after drying éas 8 gm and this was dried at 120C
for 5 mnutes, and thereby the adhesiv S sheet of this Exanpl e was obt ai ned.
Conparative Exanples 6 and 7 15 The adhesive sheet of the Conparative
Exanpl e was prepared in a manner identical to that of Exanple 5, except
that the m xture having the conposition shown in the follow ng Table 4 was
di ssolved in nethyl ethyl ketone. Then, the adhesive sheet of Exanples 5 to
11 and Coxaraplgs VvE),Brddpl es 6 and 7 was subjected to a plasma-cl eani ng. The
st orage nodul us, wire bonding defect, nold 20 flash, adhesive transfer, and

adhesi ve strenghdadiesive e ubthe & xagiphgwhanprelsared $n aindnher idemésl wethstheet , t hat
I's, the adhesive sheet which was subjected to a plasma-cleaning, and the

dhesi | : | t : = ' | t
hown |+ FAERE & BEGLIRPHRIRECRARAE o RrboRi G RFo ) B TOHO TR TEBR Y 1 7 ©

0 C)5 © Quag dislsor]vec{ m n@th)ﬂ 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;

10 thickness: 25 um; 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 um, 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

15 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 methyl ethy! 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

20  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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OOa~i aoi d' > Q 0. F~ O UIm~4 wwaazw d In4, by UNU co ttl ' oo
t 6 HOco . HsU+ QJ'~.T. xi :~40 * 17: marketed by ASAH G.ASS
COVMPANY, trade name: LUM FLON (r) LF20 * 18: marketed by DAI Nl PPON | NK
AND CHEM CALS, | NCORPORATED; trade nane: HP-7200 * 19: marketed by Japan
Epoxy Resins Co.,Ltd., trade nane: EPIKOTE(r) 828 *20: Showa Hi ghpol yner
Co., Ltd., trade nane: CKM 2400 *21: Ni ppon Petrochem cals Conpany Limted,
trade nane: DPP- 6095H *22: Acrylonitril e-butadi ene copol yneric resin,

mar ket ed J t | v BNR- 1 H, | ecul ar

wei ght : %%%%t&géfgw&%‘éggmmeﬁg?ﬁlg‘aﬁ‘ﬁ@ﬁ@k&@?ﬁﬁ@ge name:
Bondf ast x4 A88 I i AT 0, R A8, by Tei koku
Chem cal ]I n udg?erctlédegyg) , E}t)(gw@?ég\g) g?r;%m%ld%-%%%ﬁngss aIKv’g;ragge nmol ecul ar
wei ght : dardY®RG80(¢ 25: styrene-but adi ene copol yner, marketed by Asahi Kasei
Chem cal s Corporation, trade nanme: TUFTECH (r) M 1911, nass average

mol ecul at1%eaghdted Bil Papdd FEpd2O Repins Kot Bl ayadomaenEPRQOTER &18 Kai sya; trade
nane: VITON (r) VIR-7119, nass average nol ecul ar wei ght: 300, 000 *27:

mar ket ed* 2y SkoppdhigiRulymerChahtl. | traflesiame: CEM-2400. , trade name: Coronate L

*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
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 Kaisya; 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-cthyl-4-methylimidazole (2E4MZ)
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0OzYIC UOOOOOOOO0OO p'bP. bhgtd OZC 00O0OO0OO0OO0OONM 7-z
ut ,-. omV'CN <COTVICNOO O ~Ol 0 s. a WVWw 42 As shown in
Table 5, in the adhesive sheet of Exanples which was subjected to a

pl asma- cl eani ng, none of w re bonding gefects, nold flash, and adhesive
transfer were conpletely generated. In contrast, in the adhesive sheet of

Conparativ l. aber LV e | arge, anples 12
and 13 and n%gnrﬁalﬁ &@gleﬁé@ng\eggkg%g@n%%g &héé{agipcﬁiéess‘l%?eéﬁ%agg ! gCt\?\géoE%r epared by
m Xi ng conponents in accQrdance with the nposition (parts by mass) shown
in the M Wﬁ?@%moge 6t Witk PO defectts Bl 8ashy rad ahest eitnE ST Weise so t hat
the solid content was 20% by nass in Exanple 12 and

completely generated. In contrast, in the adhesive sheet of Comparative Examples,

number of adhesive transfer was large.

Examples 12 and 13 and Comparative Examples 8 and 9
The adhesive coating was prepared by mixing components in accordance with the
composition (parts by mass) shown in the following Table 6, and the mixture was
( dissolved in toluene so that the solid content was 20% by mass in Example 12 and
10  Comparative Examples 8 and 9. In Example 13, the mixture was dissolved in methyl
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 mm; 84 pins)
by a lamination method. After 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.,



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 Exanpigs 1 to 4. The results are shown in
Table 7. 15 In "Detection of nold flash" and "Detection of adhesive

transfery', ;i e .- Fe. .e ated in the,foll aw ng, r er t he
above- nelfltfji)gﬁéﬂbér%ﬁ%lé)\rﬁgl ijé:\élﬁll’ %Héen%%tsm% Afrbtglel%% ﬁ‘)}”ﬁas‘?rqwrg"é:maé‘ﬂee i ve sheet
prepared in Exanples 12 and 13, and, Conparat.ive Exanples 20 8 and was
at t ached® WPt POMEE UM pad thy orepation tings wes & myiputes ol b, thederdyfigme E |ead
frame platted with Au-Pd-N; 4 x 16 (64) QFNs; package size; 10 nun x 10 mm
84 pi ns)adhbsivasheatrivamt subjectedtth k. saffethent tsedtnentt (a2 04CHent S trimdtsenthal at 175C
for 1 hour) corresponding to the die attaching step in an oven, the |ead

frame ang tﬁ@@ir@%ﬁcﬁhﬁ@te‘ﬁ%@ihot%@ SARECGHE thellCafrBha 8RR @R ishedhe
pl asma- cl eani ng was conducted using a 25 pflasma etching device (trade nane:

VI 0QO0, Y, em,gal r - ) condi tions
' wh cnE S G w2 AR Rpeelua Qe Pl iy bt b BEE 00D
power: 450W ando ghe operation tipe was 5 mnutes. Then, the |lead franme and
the adHEaGURE 8768y Mass)dnaupEst eba transierameld meallic molding)mder qoRditeps C f or
15 minutes) as that in the wire bonding step on a hot plate. After that,

t he | eadnfwladethahdatimeteapersireovasH86TC S3hevpressise slae dOM B4 and dpopyrabiased nol d
agent (bi phenyl epoxy based nold agent; filler anmount: 85% by mass) in a

manner aiméwas 3Mgihtles TOTHe (HBinal bl patiblpd Mo theei el dtéPRere i1 N Which the

heating tenperature was 180C, the pressure was 1 OM Pa, and the operation

LiTe Ve el hEbnThe alNed 04 RASKRIEHRTLEL 1t lGel AR aRA 1 N9 STep

re exam ned,” and nunber “0 ckageées, i1n aling résin attaches

ani B ¢ 1T aEAHORFES oh i obALe BEREE ABUY S WRSITHEARIE FEHOES of mol ¢
flashes -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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a) NNCOAOOUONDb Uk y E 454529: marketed by ASAH GLASS COVPANY,
trade nane: LUM FLON (r) LF916 *30: marketed by ASAH GLASS COVPANY, trade

rore. LAkt R SRR AR b oL 0
styrene-ghhyl Sne- A XE ST o888 YAl fhde S IThdfrLon ® Lr2o
*31: marketed by Asahi Kasei Chemicals Corporation, trade name: TUFTECH ® M-1911
{(maleic anhydride containing styrene-ethylene-butylene copolymer, maleic anhydride:
5  styrene: ethylene-butylene (mass ratio) = 0.5:30:70)
*32: marketed by JSR Corporation, trade name: PNR-1H
*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




5 styrene: ethylene-butylene (mass ratio) = 0.5:30:70) *32: marketed by JSR
Corporation, trade nanme: PNR-1H *33: narketed by ZEON CORPORATI ON; trade

- name: NI POL(r) 1072J *34: marketed by Asahi Kasei Chem cals Corporation,
trade nane: TUFTECH (r) H 1041 ( *35: Nippon Petrochem cal s Conpany
Limted, trade name: DPP-6095H 10 *36: marketed by DAI NI PPON | NK AND

CHEM CALS, | NCORPORATED; trade nane:48dP-7200 *37: N ppon Pol yur et hane

| ndustry Co., Ltd., trade nane: Coronate L *38: narketed by Tokyo Chemi cal

| ndustry Co., Ltd. (2-ethyl-4-nmethylimdazole) 15 Table 7 Nunber of Mol d
flash Nuga§h¥g§ adhesive transfer Exanple 12 0 0 Exanple 13 0 0

Conpar at 64 Exanple 8 Conparative 0O Peeling inpossible Exanple 9 46
CLAIM5 1. An adhesive sheet for producing a sem conductor device which is

detachably attached to a lead frame or a wiring substrate, wherein the
adhesi ve lsheefAn@dhgsivesbeet forqubdicing aesermepndnctotterisie wehidhay detachiahly adhesi ve

| ayer co ' thernosetting resin conponent (a), a thernoplastic resin
conponengg%?‘,ﬁ%aaﬁaa(gﬁ?mﬁg?all én%a%g%raéeddi tive (c¢), and the fluorine based

additive (C) ivhe@in theadtesio8ehezet@nirds 4 subArktb and ai0athesiOARIVEL i ng of  fluorine
containing graft polyners, fluorine containing block copolyners, and
fluorine conthgiadRssiyedpyes Rampises 8 thamppseliitgdesn component (a), a thermoplastic

resin component (b), and a fluorine based additive (c), and
the fluorine based additive (c) is at least one selected from the group consisting of
fluorine containing graft polymers, fluorine containing block copolymers, and fluorine

containing aliphatic polymer esters.

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 (bl) 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 (b1) 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
a range 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.



2. 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 | ayer, the adhesive

| ayer conprises fluorine resin, and the adhesive | ayer conprise a

t hernosetting resin conponent (al) and a thernoplastic resin conponent (b
1) and at | east one of the thernosett4ng resin conponent (al) and the

t hernopl astic resin conponent (b I) is a fluorine containing olefin resin.

3. An adhesive sheet for producing a sem conductor device according to claim

2, wherein a,mass ratio ((al)/ (bl bet ween the.thernpsetting resin
corrponen%' (al )Aﬂéﬁge%‘ﬁes eﬁ&éﬂ?f%f#%‘%%%?@%‘gwﬁﬁ“@b Yidfitor 1Be {9 f"lf‘ [Hr a range
from 0. 03, {ReBinhdhestve sfdn gl Hc\uB8h&NRAyek AfterdHaRIEHMNirA SR8 £OAGURL Or device
according to claim?2, wherein a nmass average nol ecul ar wei ght of the

t her nopl &% Nécm g54 temperabura eange (o) 15040260°Ca range from 2, 000 to 1, 000, 000.
5. An adhesi ve sheet for producing a sem conductor device according to claim
2, wherein storage nodulus of the adhesive |ayer after hardening is 0.1 MPa

or great@gr inAaadh&ipashaétfbeprodnaiey 4 seatitohdlctbOdertRGecdtding fo cléim adhesi ve
sheet for producing a sem conductor device according to claiml or 2,
wher ei n AdWb¥Fipdhesubsisaie ks Hlaeat reaistaphitle havinga glpss rap@tion empsygof s in a

range frqq?]o% %%eoafrté? and %Vﬂ?éﬂnmx%aﬁs%ﬂ%é c%n?inragrgggecfr&&}@'tﬂy%giphf?u%?oc- 7. AN

adhesi ve Shee produci ng a“sem conduct or e accor gtoclaiml or
2, wherein the substrate is a heat resistant filmhaving a glass transition

t enper at yre of OC or greater and a thermal expansion. coeffjcient in a
range frém 5 {9 288° ﬁﬁheafetprﬂﬂu%m@néﬂ%ﬁqv aﬁ%ﬁ*&@@%‘algl 8hi conduct or
devi ce aQCQh&bﬁilghé QubStrAk 1 Amefa] fofl haWag afhdimbN&pakhist ERHRidnt ifa AREAI f Oi |

having a thermal expansion coefficient in a range from5 to 50 ppmiC. 9. An
adhesi ve fohekto S0ppmpfGduci ng a seni conduct or devi ce which is detachably

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 vinyl ethers and copolymers obtained by

polymerizing a monomer material containing fluoroolefins and vinyl esters.

11.  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. A semiconductor device produced using the adhesive sheet according to any one



attached to a lead frame or a wiring substrate, wherein the adhesive sheet
conprises a substrate and an adhesive | ayer, and the adhesive |ayer
.conprises fluorine resin and a reactive elastoner. 10. An adhesive sheet for
produci ng a sem conduct or device according to claim9, wherein the fluorine
resin is one of copolynmers obtained by polynerizing a nononer nmateri al
‘containing fluoroolefins and vinyl etHdrs and copol ymers obt ai ned by

pol ymeri zing a nononmer material containing fluorool efins and vinyl esters.
11. An adhesive sheet for producing a sem conductor device according to
claim9, ﬁglrghnzt g eactive elastonmer is a maleic anhydride containing
styrene-e? yl'ene? “butyl ene copol yner. 12. An adhesive sheet for producing a
sem conduct or device according to any one of clainms 1, 2, and 9, wherein a
protective film be, provided gn one surface, of the adhesive _layer. 13. A
Sem condudor mde'éﬁwwa@eé TRSYERFORA I fleuIce GemBRREE a €R 8F di ng to any one
48 of cl Haffadturidg 2 SMicohdulds d@vi%!&é%%é QdheSRE Bt 5&3&(1%%%? gRdyet or
device conprising a step of manufacturing a sem conductor device using the
adhesi ve shiest1,2caut®ing to any one of clains 1, 2, and 9.




