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

| NVENTION Field of the Invention The present invention relates to an
adhesi ve sheet which is detachably atfached to a lead frame or a wiring
substrate and which is used for producing a sem conductor device, a

sem conduct or i LS L uction net hod
For the 10 seAPREOEIIGE EPRPRAREANG SEnE LRt BESIRESC par ent
Application No, 2005-099481, filed March_ 30, 2005, and Japanese Patent
Applications NEMICQYDUOERR DBV EGMDIREFBYCTHONMETHOBEGR 31, 2005, the
content of which is incorporated herein by reference. 15 Description of the
Rel ated Art Recently, with SBMICENRUCIOR DESIEE of el ectronics, such as
portabl e personal conputers and portable tel ephones, and increasing
functions thereof, it has been desired to reduce the size of electronic

el ements conprising electronics, so as to integrate in high density. That
is, techni que for noungtj G ~Ry hi gh density has been 20
requ?r ed. In light of t%Agg(ﬁ%@%Jﬁﬁggﬁg @ral -nounting type

sem conﬁuﬁ&r flevi ces in which external'termnals are nounted at a

per i phef&fd ofthe Inyentien conduct or  devices, such as QFPs (Quad Flat Packages)
and SOPs (Small Qut Line Packages), surface-nmounting type seni conductor
devi ces i n whilehpresans invgntiereichitertb anadhesivn sheetdviiph lfed%@gkﬂhb’@ﬂwhed to

sem conductor devices in high density, such as CSPs (Chip Scal e Packages) 25
have r eg tdad dchmeuera wiringrsubarate hd whichiic udedrfor prodagngaRBemicondoao@dvice( Quad
Flat 2 Non-leaded Packages) can be manufactured by conventional techniques,
this i s, sdthicafhRtor dEDRE @b@pAsinskiNadhey e BRLH aHs & Prtfuctionnieiibagtr ther M nal
type sem conductor devices generally conprising 100 pins or fewer. The

f ol{pw iH&{dﬁ%ﬁ'a@ache” used as a method for manufacturing QFNs. 5 First,
i n ‘an adhesive sheet attaching step, an adhesive sheet is attached on one

surface of a Priority is claimed on Japanese Patent Application No. 2005-099481, filed March

30, 2005, and Japanese Patent Applications Nos. 2005-316560 and 2005-316561, filed

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

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

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

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

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



| ead frame. Then, in a die attaching step, at a plurality of sem conductor
el ement nounting parts (die pat parts), which are fornmed on the | ead frane,
sem conductor elenments, such as I C chips, are nounted. In a wire bonding
step, a plurality of leads, which areZarranged around the seni conduct or

el ement nounting parts of the lead franme, 10 and the sem conductor el enments
are el ecNohdeddey Packupesy @d beirhdhulfnded by sbhiesitioNdtéchnidues, ahis éssuitabRal i ng
step, the sem conductor elenents are sealed with a sealing resin. After

this stephedeforaORIVAN MR RS asNER iufitbe? i@ RrnaA tfgeNetildndudiBr $RHGH @
plurality of QFNS are arranged, Is prepared by peeling the adhesive sheet
fromthe | ead,frame,.In dicing step, which is the last step, a plurality
of QFNs g%neﬁ g’p‘%lofl@alsg?gnbﬁ%{%Sﬁ%WLby dicing the 15 prepared QFN unit al ong
the outer edges of the QFNs. Japanese Patent Application, First Publication
No. 2002- 184801h¢ifcdlomaagmethod hag heasy weed apaaet mappipchrag Qe adhesi ve
used in producing a QFN. Japanese Patent Application, First Publication No.
2000-32945i7¢, ol amadieset sixes attachagsepi, we adiesate shednpatiashatomond urtaoaef adhesi ve
or an acrylic adhesive used in producing a QFN. 20 However, when an adhesive

sheet corgadifiaidtd Theh)ih GQIE attstRBR s, ba PRedity BPsdhibbmiRtorRlemeédgcur due to
the adhesive by itself In addition, an out gas conponent may be generated

fromthe, adhesi . Lhg. PR o the
surface o qqgéa%ﬁ %ﬁg}éﬁghgﬁgaﬁgl—gg a%)]for??l g(?ig?ect sgﬁg%nmlgg%nﬁﬂ%}ﬂlhg@d frame and
bonding wires, or.,may.decrease adhesiveness between the |ead_ franme and a
ceali ng PbERts SebRRlG RBReR gy It € D6Ta RarEiag e b PBEISd L Mct or
devi ces may decrease. 3 Japanese Patent Application, First Publication No.
2003- 336Whichjase a@wd@mwng%ﬁwcwb@t% sleprans meyntng pastsrafdles lepd frapghesi ve

| NOTdeT t Gsol ve thepToblem On the other hand, wire bonding properties are
genelal | gndithe semimondwaar ddgmente axe\alevgridably wontéctesl wihéondingwitche Nextf ace of

t he adhesi ve sheet by plasma-cleaning 5 before a wire bonding step.

However , a ydigsealifg stepmbebémidahdirtdi@dnyentSire 8taled vithiaSelghgretiner maget ti ng
adhesive is subjected to plasma-cleaning, an exposed surface of the adhesive

sheet | S : | .S R hesi ve
oyt ¢ an PSR AE Hdhe N et R Rg o A N Wi ORSRicl 3 pRESKG O JFNG AE 15

(bel ow, ‘Iutﬂe'n{sge'd,sis %9(’!})'&1%% ‘t;yalgiegﬁﬁé #i% 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 is used, mold flash may
occur due to the adhesive by itself. In addition, an out gas component may be generated
from the adhesive by heating. The out gas component may adhere to the surface of lead
frame and causes joint defects between the lead frame and bonding wires, or may decrease
adhesiveness between the lead frame and a sealing resin. Thereby, the yielding or

25  reliability of semiconductor devices may decrease.



10 transfer"). Wen adhesive transfer generates, the adhesive adheres to
portions where the sealing resin is sealed, or external connecting
termnals around the portions, and there is a possibility that connection
defects generate in the resulting seni onductor device. SUMVARY OF THE

| NVENTI ON 15 In consideration of the above described problens with

conventi onal tkphmsk Pgtent Applicabpediirso Publietipn ke 2003 -39€0it distloses aho provi de
an adhesi ve sheet for producing a sem conductor device, which can prevent
t he genesdiekioB tdHe cdMpoiding@ABeBUIPOINE AhaME indAMNE b ¥ElvE Ii}aﬂ%sllém/\hl l e

mai nt ai ni ng excellent wire bonding properties and nold flash properties of

a thernosettin uch as 20
QFNs, and can tgﬂ ere gér\g%élégﬁﬁgtbh’?d’ﬁégg’ﬁ%ﬁ%ﬁm ?éﬁg{j# cdt?él;r\?g g&m}%go duct or

devi ces; sem conduct r the a sheet; .and a

br oduct | BRI fiere L H8 SRR b GikAeaTe P By Aas T ticdnii ner obj ect
of the present |nvent|on is to provide an adhesive sheet for producing a
senm dondbrfprsra WisgperdipgibleR has excel | ent wire bonding properties 25 wi t hout
pl asma-cl eani ng before a wire bondi ng step, and excell ent adhesi veness

bet ween 4 | edHoweenpshantdie aoswalipna adbssive, shaectontprisimg theimesstting
sem conduct or device having high reliability. In order to achieve the

obj ect, idRsiNE BSRB }ecteﬂ\tﬁﬁ'@'l}dsﬁﬁ-cﬂ\é’aﬂiﬂgjﬁﬁ eRpdskd m@éf&mé/ﬁheﬁb@%eet fr producing
a sem conduct or device i s det achably attached to a lead frane 5 or a

W ring Siﬁlﬁgﬁén%he Tﬁ@&fr\ﬁ{cﬂ &}ﬁ]é‘?d}%%@ Sheefisierl ﬁx%%ﬁé H{? Ligte and an

adhesi ve yer ’he "adhesive ayer nprises a t |ng resin

conponent sin co n .fluorine based
Caar o vetoplpbongleptinels o st ot SBHEE PR E@w&@a& {¥ECy be at

| east one selected from the group consisting of fluorine containing graft
pol yher stransfasor i fEbesoadhasing Hgnyerrareralas. ke gahgse adherss do pertions Wée@éﬁc ai ni ng
al i phatic polyner esters. In addition, in order to achi eve the object, the
present sealingtdsons pealed, oe sxtarmbommectingiiensinals astweet the portipnedndithgye & a

sem conductor device which is detachably attached to a |ead frame or a

W ring spdasibility that vhiaicetion défects dbRghi¢on SlieeiulGfiRimisanhuwrtcr desiceat e and an

adhesi ve | ayer, and the adhesive |ayer conprises fluorine resin.
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 adhestveness between



15 1t is preferable that the adhesive |ayer conprise a thernosetting resin
conponent (al) and a thernoplastic resin conponent (bl) and that at |east
one of the thernosetting resin conponent (al) and the thernoplastic resin
component (bl) be a fluorine containingd olefin resin. It is preferable that
a mass ratio ((al)/(bl)) between the thernosetting resin 20 conponent (al)
and t he ldadrfranpsand acealgirasinomdonenh pfdyideshaemicoadnatogdevicedmvihgdhgh o 0. 43.
It is preferable that a nmass average nol ecul ar wei ght of the thernoplastic
resin cejmemept (b 1) be in a range from2,000 to 1,000,000. It is
preferable that a storage nodul us of the adhesive |ayer after hardening be

0.1 25 MPa or r, g . G : It is

pr ef erabl e tha{lg(grg etgia\?ielfégﬁﬁeeﬁdﬁ)%&gpy?%g&ggr%%&{l@gB%Og%rs taa%'%%raﬁﬁse{?edeni ng be
inarange from0 03 to 5.Ncmin.a.tenperatyre .r e from 150 250C. It
5 pr ef ot Ercinge STNSTKPIOr BEVISE NI F RLPLiR AP RIS ass
transition tenperature of 150C or greater and a thermal expansion

coef fd ci end wimngsubstrgfe, Whermnshe adhesivBheny epmprises 4 sibsirate and e edhgbive t hat t he

substrate be a netal foil having a thermal expansion coefficient in a range

from5 txybf) apptieGdheésiveldgiert dodipriseda deadbsettingaelinevmpohent@h), ect, the present
invention provides a third adhesive sheet for producing a sem conduct or

devi ce Whepoplastitetan kaRbyndit (8BS Befa HiRoBne Pdded 8ddltitd or a wiring

substrate, wherein the adhesivé sheet conprises a sugs'trate and an adhesi ve

layer, and t helt%jgr%fér%lbg? Q'E%Y g{et e ibﬁ?e?il thﬂﬂfe'é&ebg eﬁ%%t glrl]edse?e#e%ai‘f\(grhve

el astomer. It isTprefe at the uorine-resin be one of copolyners
Ve o e e I M
containing fluoroolefins and 15 vinyl esters. It is preferable that the
r eackQ vecanodgnemeanddlucsingepriamingalinhetiel polymer aitelisng
styrene-et hyl ene-butyl ene copolyner. It is also preferable that a protective
fil mbe provi dechdditioons edef cehele tHeabject, 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 1t 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 (b1) be in a range from 0.05 to
0.43.
It is preferable that a mass average molecular weight of the thermoplastic resin
component (bl) 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.



adhesive layer. 20 In addition, in order to achieve the object, the present
i nvention provides a sem conductor device produced using one of the first

to third adhesive sheets for producing a sem conductor device. Furthernore,
in order to achieve the object, the présent invention provide a production
met hod for a sem conductor device conprising one of the first to third 25

adhesi ve sheet # if pref@rabld ukdt aghaiveastieagihcifchicoddhdsive tver fterlharddmngd@siara pt i on
and clains, "fluoroolefins" nmeans ol efins of which hydrogen is partially or

ent i r el y il Sidrk 610890 WNAmAnTd 4ApiMRr AR FSREEE] ioCaloby, T uor ool efins”
contains olefins of which hydrogen is partially or entirely substituted with

2 1uorine at omsRaTrRRE IEARE By AFSHaRTRe TR  YeSERBAR = "

substituted with other atons such as a chlorine om I n addition,
"f 1 uor i ndETRREERtHrE qfééﬁ‘éc PT gi5RiChandc o emal srgansea 9&6? Hentge AdpRge, flf‘i’fﬁ 540r esi n

sealing step in producing a sem conductor device, the sem conductor device
i s sedal eOwpm*G.esi n under pressure of 5 to 10 GPa while heating to 150 to
200" C. As a result of subjecting the adhesive |ayer of the adhesive sheet to

hi gh 10 tenper &tisaies prafetableithia t5d subBEAtd bek rhdigl fad hasinge theyel ckpdlRRS veness
bet ween the adhesive |ayer and the | ead frane) decreases, then the adhesive

layer i s pafitiet inva RES £ImfT BB oead flame due to pressure of the
sealing resin, and nofd flash y occur. However, according to the adhesive

sheets of the presgnt inyentjon,.adhesi.ve strenath.of t.he adhesiye .l ayer
does not decr eg%gﬁté% I%B%EI{ raSB}eé’FnE eaoobJ%%’tth%gEegFrﬁ lﬁgerﬁttlﬂn?ﬁ%wg Sef"s%“rff1
invention, it is paossible to prevent the generation of_ qut gas ,conmponents
whi ch. ocathesveheftdpr proghing a reraicorucior dsdige syl 15idetackably g%&%ﬁéé@ Ble to
prevent the occurrence of adhesive transfer while nmaintaining excellent wire
bondltg lgaddrsore ereswiimg substeatd, veherein thepalhesive shekt ¢dmoprises s substrae andtansi ves
when the adhesi ve sheet conprising a thernosetting adhesive resin is used

i n sem cadithsdledtiyedeandahs adieride tper afinprives €lagrine sgnindtheagiedlastorer. of
defective sem conductor devices. In addition, it is possible to provide an
adhesi ve sheet [1f;@preférable @ thefluctRBIreRN Bel 6hO61 EbpolyaerBbatheday excel | ent

wi re bondi ng properties even when the
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.



adhesive sheet is not subjected to a plasma-cl eaning before a wire bonding
step, and excellent adhesiveness between the |l ead franme and the sealing
resin, and which provides 25 sem conduct or devices having high reliability.
7 Furthernore, it is also possible to€rovide an adhesive sheet for

produci ng a sem conductor device which has preferable peeling properties and
does not causelmiib@ssoriptioh had slatrns,eVlaorootefinst ieamdslefhysf Wiiye hydrbgémhis

adhesi ve sheet is subjected to a plasna-cleaning before a wire bondi ng

step. 5 BRliEy BESHRE Eubbitded Wilh PROMANGRA! Gspbeifigal®y, Ph@iSoléfigw showi ng a

| ead frame which is suitably used for producing QFNs using the adhesive

sheet of | i0n.. F . f O ing QFNs
dsi ng ¢ e HARESRHESDE WA apfhon'™ R of ity SO B E Ry BB B
OF THE PREFERRED Pl VENTS  Bel o t he adhesive _sheet for producing a

Seri condftd GLERY %@?ﬁm FOeER R bt P (ﬁgc"él,th a#&orﬁﬂ%&tam@éﬁ?on met hod
for the sem conductor device of the 15 present invention wll be explained
i n dét ai rampiniTgdiydwiges isparddibeer dndirelp sdutititedywith odhr etomeiusicb as deldodise of t he
present invention is detachably attached to a |lead frame or a wiring

subst r at etontileria addi@iohg'dthokiha f&in'l hedhs foride ebhtu@inadetiag.n el ement obt ai ned by
etching or pressing a netal plate, and "a wire substrate"” is an el enent

obt ai ned by fol’rf@é?ﬁral,%q @Hﬁ%éﬁin@?;ﬁ‘epqﬁ'ﬁ%tﬁkin‘gea RatitS{ducRr 90REE, 190 made of
conductive material on (or sonetinmes inside) the surface of an electric

:igf]g!s f‘f/ie’s‘s igé#&%#gr,?]}]egicg 'rié"setaﬁ% it L e ér%Esu?eeﬁﬁ %02%[5 ga %ril%gl%?tii.‘ng tlﬁga q

resent invention 1S exp .
pr esent ASVETSR cAR ARt ShIPIeEUns e PRSI Ve eht A ESa s oPh D aheoi ve
sheet of the present invention conprises a substrate and an adhesive 8
| ayelQ  temperatures, adhesive strength of the adhesive layer (adhesiveness between the adhesive
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.



Exanpl es of the substrate include heat resistant material such as heat
resistant filnms, and nmetal foils. Wien sem conductor devices, such as QFNs
are produced using the adhesive 5 sheet of the present invention, the
adhesi ve sheet is subjected to high termfperatures such as 150 to 250C, in a
die attaching step, a wre bonding step, and a resin sealing step. Wen a
heat resi st ant Fhithemmiose, utsiedlsb posditie te ployvideanerdhenive shechieapradasingtaant filmi s
heated to the glass transition tenperature (Tg) thereof or greater, the
ther mal  expiabsdiRforceeict R’ﬂiicﬂﬂlﬁasgfrefeialb& eHhg pRpesicaahd HbésMdt bR ATBSIve
suddenly. Thereby, the volune difference between the 10 netal |ead frane and
the heal uhgbhghiwheh i ddMEGEARER: ofthe BAERA!sheer WIS RS dogad frame  and the
heat resistant filmare cooled to roomtenperature, ere is a possibility

t hat margf arf cau eﬁ in Lhe@%ﬁ@d frame and the heat resistant film Wen
war ps ar 8 SGUAEIEAPEE TEIOTE AVITS RAWME U and the heat resistant film in a
resin sealing step, it is inpossible to nount the |ead frame on positioning
pins Tonmprising a die, and there is a possibility that dislocation 15 will
occur. Therefore, when a heat resistant filmis used for the substrate, the
gl ass transition tenpeBRIEF BDESCRIREIONOF THEIBRAWINGS mis preferably 150C
or greater, and nore preferably 180C or greater. In addition, the thermal
expansi on coef FiG 1684 phine Vi Siowih @16 fdige Whith if Qfilablyaited f@Cprbilding S
preferably 5 to 50 ppmi C, and nore preferably 10 to 30 ppm C. The heat

resi stan tl 0 . 4 :yade of pol yi m des, pol yam des,
DFNs dﬁﬂgr{ﬁé Hﬂ%?)ﬁ\’f/: Sﬁ%eftl ?Fg{r@rgs&fn; inb O iR poly pol y

pol yet her- sul t Gnes, I des, polyether ketones, polyether

et her ket ones, ' et%k\ cel | ul gse nd | yet herim des. . Noreqv when a
metal ol is DBy POP b8 it rotfapd DRt P adisuitheditineg hoat
resistant film the thermal expansion coefficient at 150 to 250C of the
met a}0 f oPTes$rd eyentemt er ably 5 to 50 ppni C, and more preferably 10 to 30
ppm C. The nmetal foil includes, for exanple, foils made of gold, silver,
copper, platinum alum num magnesium titanium chrom um nanganese, iron,
cobalt, nickel, zinc, palladium cadmum indium tin, and lead; foils
cont ai ni ng al | BTAMETEDESARIBTION O DHRARERERRIFD BMBIODIMENES t hereby. 5
In order to prevent the occurrence of adhesive transfer in an adhesive sheet
Below, the adhesive sheet for producing a semiconductor device, the
semiconductor device, and the production method for the semiconductor device of the
15  present invention will be explained in detailed.
The adhesive sheet for producing a semiconductor device of the present invention
is detachably attached to a lead frame or a wiring substrate. Here, "a lead frame" is a
conductive pattern element obtained by etching or pressing a metal plate, and "a wire
substrate” is an element obtained by forming and adhere the conductive pattern element
20  made of conductive material on (or sometimes inside) the surface of an electric insulating
substrate.
In the following, for descriptive purpose, the adhesive sheet of the present
invention is explained by using the lead frame as an adhered subject; however, of course,

the adhesive sheet of the present invention can also applied to the wire substrate.

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



peeling step in producing the sem conductor using the adhesive sheet, when
Sa is adhesive strength between the substrate and the adhesive | ayer, and
Sb i s adhesive strength between the sealing resin and | ead franme and the
adhesi ve | ayer, an adhesive strength ratio, Sa/Sb, is preferably 1.5 or
greater. Wien Sa/Sb is 1.5 or greater, adhesive transfer is not easily 10
gener at ethyen t he adhesi ve sheet peeling step. In order to nmake the adhesive
strength ratio, Sa/Sbh, 1.5 or greater, when the heat resistant filmis used
for the substrgkenplebpile shbsritdBichidd BeadbasthikantaNalrsuch hs héat Pés@fit abl e t hat
a surface of the heat resistant film at which the adhesive |layer will be
formed, §Ha,benk 1gg; such that the adhesive strength Sa is increased, such
as a corona treatment, a plasnma treatnent, a priner treatnent, and a sand

bl ast 15 treatgent. Mreqver, .netal foil e classifjed into.,yoll ed netal
foil's and el eciVRmEConictal deviostssuchan DERs e Biocbed vinsitheAAbs Yoot hod

t hereof In order to make the adhesive strength ratio, Sa/Sh, 1.5 or

gr eat®r , sheet pkthg prgsentpyention, the adhesive sheetis pyhieciedriorhigh fesqneratyred sudh asf or m

t he adhesive layer on a rough surface of the electrolytic netal foil. Anobng
t he el et$® @ 3530°€C, ived die attacHisg stap, aekvire bodiyg step.camdperesihcedlingsstepn s tWhen
preferable. 20 In order to prevent the occurrence of nold flash, it is

pr ef er abl gedthadistastasd ¥ Risedor eubstrate bi®tHeaRe: fekiaiBt Blm ifRardhegieve | ayer
in a range of 150 to 200 C after hardening be in a range fromO0.03 to 5

Ncm Wigped &aﬂs@i%tgfﬁ %lﬁa e@gﬁfgﬁ%&%r v%g%u:rdt}{el tﬂéﬂl&gggﬁaﬁg@h Sof ¥ pPCCUT

and when™it Is esl ransfer iy occur. For

producing, it is. preferable that  adhesive strength of.the adhesive sheet to
Phe 55" MsibeeSsBhEhit Binietpiodiv, oot HRR s il e St o
greater. Wien it is 10 0.98 NNcmor_greater, the adhesive |ayer does not
readtQy pewl lead drameand the heatregigant flimigereasess pos edesudta when hedsadirgge The
measur enent net hod for adhesive strength will be explained in the follow ng
Exanpl esand3dk daat refistah filgt aredhelsi e reome @mpfeoaturgy thdrecis agpoasibidity thahetemps or
device of the 5 present invention will be explained in detailed. The

adhesi veareayadeddh thidlead frame aadliesheseresiiest fifr Prheduweirpgara gedraed thet or
devi ce conprises a thernosetting resin conponent (a) and a thernoplastic

resin  CROP@ARRandhe hedt k&lbtat $i1:8, PAPRsAlseAllly A 8SE Ypodsthd td Houdt@hd
conmponents or matrix, and further conprises a fluorine based additive (c).

I'n ot her| Wotese cI‘nh;?osﬁﬂ)tﬁ?rFé ;yiﬁs L(ﬂ}{}%sing a die, and there is a possibility that dislocation

15 will occur.

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

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

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

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

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



10 conprises essentially the fluorine based additive (c), and further
conprises the thernosetting resin conponent (a) and the thernoplastic resin
conponent (b), of which kinds (chem cal structure, nolecular weight, and
the like) are different fromthose of Bhe fluorine based additive (c). The
adhesive | ayer always conprises three conponents or greater. 15 The total
anount oprefdrsbly 5ab 50 i/ P C\Gind &5drd pedemblyelit to 3@)ppanelC.t hEhd metahfyil astic resin
conponent (b) is preferably 95 parts by nass, and nore preferably 97 to 99.9
parts bychRes reebahple s higk W%otlé shyeﬁ@&p?n PipldienAdRaShve, mayRkiunhen it

is 95 parts by nass or greater unctions ‘as an adhésive [ayer are

e et B SR o RS0, e TSI 9

resi n comnponerit herm ifcresin conponen

pr ef er abl. nge from0.05 to 2, and nore prefer ange from
0.3 to 1l %anaﬁ ?lg.cgniaﬁnfl&@l? Yol feBainempAneH %ﬁgﬁw@r@% thefeby:

t hernosetting resin conponent (a) and the thernoplastic resin conponent (b)
is géod, and kepderavipoevennthe leecwormpoobadhesive transfer inrapradhessveashdetcohesi on of
t he adhesive layer is also inproved. 25 The thernpsetting resin conponent
(a) and/ pgelibfetephie prodpbingtthesendsonducRimeing e ddhesi(dhedB yvheaBads adiekiver i ne

resin. In this case, when (a)/(b) is 2 or |ess, a conponent containing

fluori nespngiA,eRERANRE @ﬁbs‘ﬁ%e eﬁﬁ%@édlie&ge fla{}*éP aha %b@adH&Ew% ‘é‘@é’ﬂ%ilﬁ BctwWden =
producing a coating, and t adhesive layer 1s produced easi en it is

0.05 or I yer and the
occur  erite P HesraR ARG i%H-fgmm@Q%?pr Bt s arhE S bR o ep.
Ther noset ti sjn conponent (a | es of the _thernosettin
conponent® p(%g aii’f}’ci g&ég{ﬁa@% rE@i‘:ﬂéa)%ﬁégiﬁ%@rea\i"és?q@swﬁé‘ﬁ%ﬁfﬁﬂéﬂ ?ﬁaﬁéyr esi ns,
acet oguanam ne resins, phenol resins, resorcinol resins, 10 xylene resins,
furd® r eggnemtedinghe adheswe sbmtweshr@stms|Ins>rdqmt@ma}¢ ithe qﬂh@amﬁteengésiangg
i socyanate resins, epoxy resins, naleimde resins, and nadi m de resins.
These tH&Sosebt gmgter,eﬂielnsthe:hﬂfat baistme filalioneddor the solostdaten hefoenformingt wo or
nore. Anong these thernosetting resins, when at |east one of epoxy resins
and phen@k adi@bieNgydrSit 6O0pt RS hasa Gdiact BetHrRet fekisAnCORR AP GRich(thd , the
adhesi ve | ayer has a high

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/em. When it is 0.03 N/cm or greater, mold flash does not
easily occur, and when it is 5 N/cm or less, adhesive transfer does not easily occur.

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

25  lead frame at room temperature before hardening be 0.98 N/cm or greater. 'When it is



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 uséd as the thernosetting resin
conponent (a) is different fromthe essential fluorine based additive (c)

in a chepiggal/cstdrigeddidrethaRdheiusayaaes hot réfdilanEp o OF 14daedrhd\@iringe resin
which is used as the thernosetting resin conponent (a) include fluorine

cont ai ni H%ép@ﬁéﬂ@?ﬁﬁirb&lg%%g?im Restredtent hidthJdSdt AdhesiveBLRB A B8 NS,

benzoguanam ne resi oguanam ne resins, phenol resins]; resorcinol

resins, xyl,ene,resi f.ur resins, unsaturated polyester resins, diallylic
pht al at ee%gglflﬁ%fn tﬁ??@k%ﬂ%@%@ s, epoxy resins, naleimde resins, and
nadi m de resins; cog}glfyrrers 25 obt ai ned by.copol ynerj zi n% ol efin resins such
as vinyl i dene Brliovudieifet adhosive ghest fosdresBicsina enaconduicioafeyies 8EhBy| ene, and
perfluoronmethyl vinyl ether with a nononer containing a functional group
(readii vpregemsumentiomsvild bp ekplrimed imidtaileted by copol yrmeri zing two or nore

ki nds of these nonomers. Copol yners obtained by further copolynerizing

et hyl ene, propYhé&athesi9t 18lek Bt thei v adabdies sheet fop g)}dﬂﬁlcﬁ@ dRficaidusepol ymer 5
are al so used. Anong these fluorine containing thernosetting resins,

fluorine WAl i - 0S| i i are preferabl e,
because. {hay Qritls s MR Aichindta) HOFA LRRRLDRERAGE: 2 0071 G
pl asma- cl_eani n fore, a wye bandi ste More .speci fic exanpl.es thereof
Phe ude. FRBPITRL A vaPiER A bife R SulrSvE fhotdo 55815 REFeo bSO TBRT By

copol yrmeri zing a nononer material containing fluoroolefins and 10

hydr ocar B¥thep&aarises adorige bated additivefo)  dn Rehes words. therpdhedss BYer and whi ch
has a functional group such as a hydroxyl group, a carboxyl group, and an
epoxi0 gr cuppriscFiesschtiallyr thadluotse hased ndditive 6¢), and fiamdier comaprisgs thep ar e produced
by adding a nononer containing a functional group in the nononer nateri al
and copothemabsettinpesihtempohénti(s) akithe hessofthaictresinlicogipoterdt (b bf Whichesi n
containing a functional group by 15 producing fluorine resin containing a

unsat ur agffds EARFhi G Slu@Sre2mbledMlar VeRIHE, ABGhd HIRS) ard BiffeRGN GoRPtHBsd d1MGE | onal

group such as an epoxy group in the unsaturated bond. Exanples of the

nmonomner - al 0l ye [ ' 1. vi nyl
bond andﬁg%ﬁénc S?(g%a lﬂgér@&p??géu% eglg Qéda@ g%#%&ls (E:TR Ig@ﬁgésﬁr%%g %é’?lbgfﬁ%gsa&
greater.
15 The total amount of the thermosetting resin component (a) and the thermoplastic

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



met hacrylic acid nononer. Such fluorine resin is comercialized. 20 Anong

t hese, copol yners obtai ned by copol yneri zing a nononer material containing
fluorool efins and vinyl ethers and/or copol ymers obtai ned by copol yneri zi ng
a nononer material containing fluoroolléfins and vinyl esters, and which
have a functional group such as a hydroxyl group, a carboxyl group, and an
epoxy gr thmaysditgin ffueriadredin. e dabsssel WheR(HAB) ¥ Q drdgsesa EanPpdriesi Ng t he
copol ymer can prevent nold resin | eakage and 25 be peel ed w t hout occurring

adhesi ve ctkiaRaieuorime anYAr®niPoRiR P E&t%ﬂ@lﬁﬁink "R begaRfit HiSodi&Rd NS

havi ng a functional group and bei ng copol s obtained by copolynerizing

y
trifluorg ethylene.wth at least o noner | ect.ed f-romthe grou
consi ot 1 RSouie STl dYe et plREeCERRIT My SF Al ab Bkl iRy a ky
vinyl ethers; 5 resjins having a functional group and bei ng. copol yners
obt ai ned©bhe adBesbys larer daen §ok dacraast rpd theacsRBeRge o mld flaglkis 18918 mononer
selected fromthe group consisting of alkyl vinyl ethers, and allyl
al cohidl s prexnoted duiing a mesvn segling ftepct i onal group and bei ng copol ynmers obt ai ned
by copolynerizing trifluoroethylene with at | east one nononer selected from
the group 10 consisting of aliphatic carboxylic vinyl esters, and
hydr oxyal kyl . vinyl esters. Exanples of such commercialized fluorine resin

include il URERELIYiE BEmYbINL (ar€t her copol ymer (trade nane: LUM FLON O;
mar ket ed gy ASAHIEGLASS C%NPAN@? havi ng a hydroxyl group and a carboxyl

group as a funﬁtion%I ox@%?m N t he éluq{inﬁﬁiﬁ%bl'|szﬁpqtainqd as t he
ther et ti ng FESTRCE ShipsABsmopsite ferih copiponstiial Melidg EsaPpRyReiamRe, 4o
from5 to 40 garts by mass,. and nore preferably in a range ftorn 20 to 30
parts by §FHSsDenzaguanRIng I§Sipp Hepagranapng fes s gthepplaresighdeiopanelagHns. Wieni t
is 5 &arts by mass or greater, peeling properties are excellent, and it is
posslbl exylenpresinspfuranussiss,omsatufated palyestayceims; dindlgliophtalitecrssine, t r ansf er .
When it is 40 parts by nass or less, conpatibility to other resin
conponenisdcysataxiesing, poyw edins amndleirhide sestrisf @ed haddmide psingducTizge 20
Thernopl astic resin conponent (b) Exanples of the thernoplastic resin
conmponenthekBbseitd #6i@s 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 difluonde,



acrylonitrile-butadi ene copolyners (NBR), acrylonitrile-butadi ene-styrene
resins (ABS), styrene-butadi ene-ethylene resins (SEBS),

st yrene- but adi ene-styrene resins (SBS), 25 pol ybut adi enes,

pol yacrylonitriles, polyvinyl butyral s]2pol yam des, pol yani dei m des, 14
pol yi m des, pol yesters, polyurethanes, and acrylic rubbers. These

t her nopl astafliofdpsopidencs frafl@orosdgleat,and pefflidtomeniyl viall &hsr withtwo or nore.
Fluorine resin nay be added to the thernoplastic resin conponent (b).

Exanpl es nfbfrloﬁalg?céﬂtéiﬂfﬂ[g%ﬁaﬁiﬂal otdlib GlRadtiveaddes: b {%ﬂm&& BBRERAyC resin
component (b), 5 include fluorine containing thernoplastic resin$ such as

e S AL P AR YIRS O eGSR it ey oL ene

styrene-but adi ene-styrene resins (SBS), . styrene-ethyl ene-butyl ene resins,
pol ybut a8PRoAwEerizing sy lepe.grppylencsor alkyl vipyhsrhers withythe polymss oy sepakuaer

pol yam dei m des, pol yi m des, pol yesters, polyurethanes, and acrylic rubbers;
10 podd yeresilsohtsad.nedniong pladsy fmpiind erptaihimgithermmstttisg sesits, dvonmagdntairing

di fl uoride, hexafluoropropyl ene, tetrafluoroethyl ene, and perfl uoronethyl

vinyl et bRfin réditk ha3ipod fiirefisna picubraespleYeraslp Othet Ael théyEhritMR ntiny Mioginki nds  of
t he nononers. Copol yners obtained by further copol ynerizing ethyl ene,

Pr opyl enguonfl arfd hYéH‘ﬁéEisﬁhEWoipilasmatﬁeéﬂﬁ{t%%B%Yé@&iﬁrbohﬁﬁgi%%@?| ymer are also

used. Anobng these fluodrine contal ning 15 ernosetting re fluorine
containing olefjn resins are, preferabl.e.becalise. they contain ny fluorine
at ons, and hav%ioﬁ? wcffg’sﬁwh%éﬁ%" dpggﬁ%-ﬁlg Iefg‘lé’ﬁ]inﬁ 66%1?91”2‘}0 3% {E bondi ng
step. More specific. exanples, thereof include copol yners obtained. by
copol ymefepalygers 8bﬁﬂ??éﬁ%’r°°ﬁ’ﬁb’€@é1ng@o‘ﬁP’é‘?fﬁ?rrf@atﬂla'dro&%ﬂl@f’g Asomeletms @dcar bon
based nononers such as 20 vinyl ethers, and vinyl esters. Anpbng these,
copol§ mehydrogarbombascd ynapopisrssvch ay vingl ethenspodwimylrastersiaa whighnbasiani ng
fluorool efins and vinyl ethers and/or copol ynmers obtai ned by copol yneri zi ng
a nonomamctieiad gralp stolhah hi:drgx§ll grow) alcafboxgl grodpndydn epeke proupl €
preferabl e, because the adhesive |ayer conprising the copolynmer can prevent
ol d resin | eakRIBuaiNt REnREAlaBNg ZRindlibR Yrograt biddide A 8ddiNgat ransfer. 15
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 vinyl esters, and which have a functional
group such as a hydroxyl group, a carboxyl group, and an epoxy group, are preferable,

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

25  be peeled without occurring adhesive transfer.



More preferable exanpl es thereof include: copol yners obtained by

copol ynerizing trifluoroethylene with at | east one nononer selected from
t he group consisting of cycl ohexylvinyl ethers, alkyl vinyl ethers, and
hydr oxyal kyl vinyl ethers; 5 copol ynerk3obtai ned by copol yneri zi ng
trifluoroethylene with at | east one nononer selected fromthe group

consi sting of Riodypre¥drablk egihiples theadod irdhidel al cohol's; and copol ynmers
obt ai ned by copol ynerizing trifluoroethylene with at | east one nononer

sel ected from thg, gg@ﬂg ra?’ﬁﬁlﬁio%ﬁf é}Gu}?fﬁ%@Hig%%ﬂcﬁylﬁ@fsMﬁédob&m nyl esters and

hydr oxyal kyl vinyl est 10 When rine resin 1s contained in the

t hernopl asti,c resin 0 t (b he amount is preferably in a range from
5 to 40 pREnh e R ol R Rs romer sTpeChPRbsstB 50" par s
by mass, relative to 100 parts by mass of the adhesive |ayer. Wen it is 5
parts bycenrsistingpf gycdehexylvind ethery akvbpiayt ethersqand hydsetvialer! vinghethess; i s
possible to prevent nore certainly the occurrence of adhesive transfer.
Wendt is 40 paint hatiyg adeisctional gresp addbadngrpeyidlnnkistoptdimeddiyher resin
conponents is nore inproved, and it is effective in producing. The effects

of the pr@pfrhedzveRifldfodhfleRasith ¥t e dhoatbnbherdsleddd fomaBELio® el ast omer
in the thernoplastic resin conponent (b). Exanples of the reactive el astoner

i ncl ude ?Aﬁﬁhhg?faﬁymiﬁg &g?fg’ﬁ%draﬁ?ﬁélg@"y aghle to having a structural unit

derived froma~tunctio su car boxyl group, an 20 am no

group, a vinyl group,. and. an. epox roup,. and aci d anhydri.de nononers such
95t o1 ¢ anians BvingAdusdiooRt BB Pon s AREAFHY copol yrer i o1 ng
nmononers having_a functional group or acid anhydride pononers in producing
t he el astrelyeaizng yrifluosocthdene Wik af lsast ope mewemge teledied framdhe gwupl ast omer by
produci ng el astic resins having an 25 unsaturated bond such as a vinyl bond,
and thencaomsisting of alighatic tarbokylommahylgrsteng andbpdmsyakyllnylepexy group in the
unsat urated bond. Exanples of the nononers containing a functional group

i ncl ude nNMONONEEganiis¥d Gifsueh CoitlerdiQigdd Idride kestincRidala fHiopsERhylenecnA@S an

acrylic acid nmononer and a nethacrylic acid nononmer. Specific exanples
thereof ERg d61yter YRR YAmdd T VAN &, thitfetel By AERHERASETEOMPANY;
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
18 5 parts by mass or greater, peeling properties are excellent, and it is possible to prevent
more certainly the occurrence of adhesive transfer.  When it is 40 parts by mass or less,
compatibility to other resin components is more improved, and it is effective in producing.
20
Thermoplastic resin component (b)
Examples of the thermoplastic resin component (b) include
acrylonitrile-butadiene copolymers (NBR), acrylonitrile-butadiene-styrene resins (ABS),

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

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



5 copol yners, a carboxyl group containing styrene- isoprene copolyners, a
carboxyl group containing styrene-butadi ene saturated copol yners, a

car boxyl group containing styrene-isoprene saturated copolyners, a carboxyl
group containing styrene-ethyel ene-bulléne-styrene copol yners, a car boxyl
group contai ning styrene-ethyel ene-butene -styrene saturated copolyners, a

car boxyl éﬂ[}@mﬁie@mlﬂﬁésfﬁrﬂ@oﬂy@re’il@f{n)éb,%ﬁtabfyﬂie-rbbﬁemi eTRs€ dRehypREt: regifis am no
group nodi fied polyol resins, an am no group nodified phenoxy resins, an

am o gr QUP hIBEH416% AGh ¥b@BInalibhoftwbad ngze  copol ymers, pol yvinyl butyral
resins, polyvinylacetal resins, a carboxyl group containing

acrylonitrile-hbutadi ene copol rs, dr ogenat ed._car boxyl. .group contai ni ng
acrylonitriIe-Eﬁgﬁﬁ?éﬁ%n8@8§F§ﬁ§%§?t@?ﬁ%?gﬂg?ﬁmdF%ﬂﬁoggﬂ?%Fﬁﬁ%g acrylic
rubbers, maleic 15 anhydride containi ng. styrene-butadi ene copolyners, naleic
anhydr i d&xammiesioh ﬂﬁgﬂuogxnyrrm-ﬁvﬁwéﬁlé%m%ﬁ thesmgplasic wsmoponsnt (W), hydr oxy|
group end saturated copol yner polyester resins, a carboxyl group end

sat ur at ednaedediiyarie cpotajndsg thermedastis resins |iobey an gerylonitciderbatiadieng st yr ene
based bl ock copol yners, and mal ei ¢ anhydri de contai ni ng

styr ene- gbpolymes-(NBR), £igloaRARMiEitne-stheserdsaREhBSg, Cl astoners can be used
al one or in 20 conbinations of two or nore. "Ml eic anhydride containing”

nmeans "c i ] i | e rtad R0 oof xanpl e, the
. gg%n)é[‘@fté&%-et}i‘gd %i%zfeég{né'(%%@%ﬁ)g\gr?ébrﬁeo ad‘“éH%%yx%H@?e%ms.(ggsﬁ mp

follow n are conmercla oxyl group contailnin
acrylonitrile-butadi ene, copolyner.:. trade name: N POL 0 1072J rketed by
VEN CORPERESRRL 1B BB Rt By e R esn Bl acr) i iies e AT O
17 trade nanme; HYCAR 9 CIBN, marketed by Ube Industries Ltd.  trade nane:
PNR- | Hpolyamudasepplygmideimides, pelyamidss, nedyesierappiygredhangp andacniligirpppers;
acrylonitrile-butadi ene copolyner: trade name: HYCAR 9 ATBN, marketed by Ube
| ndud® r i pslynteds obtginad by pryhrerizingrileftr redins sueht &5 vinylglene difluoride,
styrene- et hyl ene-butyl ene copol yner: trade nane: TUFTECH 9 M series narketed
by Asahi hkedRiorégrepilen), etrafosieethglenoandpediluePRsthybviavbetaatid ni ng styrene
based bl ock copol yner:
copolymers obtained by copolymerizing two or more kinds of the monomers.
Copolymers obtained by further copolymerizing ethylene, propylene, or alkyl vinyl ethers
with the polymer or the copolymer are also used. Among these fluorine containing
15  thermosetting resins, fluorine containing olefin resins are preferable because they contain
many fluorine atoms, and have high resistance to plasma-cleaning before a wire bonding
step.
More specific examples thereof include copolymers obtained by copolymerizing
a monomer material containing fluoroolefins and hydrocarbon based monomers such as
20  vinyl ethers, and vinyl esters,
Among these, copolymers obtained by copolymerizing a monomer material
containing fluoroolefins and vinyl ethers and/or copolymers obtained by copolymerizing a
monomer material containing fluoroolefins and vinyl esters are preferable, because the

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

25  without occurring adhesive transfer.



trade nane: EPOFRI ENDO, marketed by Dai cel Chem cal Industries, Ltd. 10
Anmong these, a mal ei ¢ anhydri de contai ning styrene-ethyl ene-butyl ene
copolymer is preferable, because the adhesive |ayer conprising the copol yner
can prevent nold resin | eakage and beljpeel ed w t hout occurring adhesive
transfer. In the copolyner, it is preferable that a nmass rati o between
mal ei ¢ anhydr i BRire pleydratle exahpigh R fmdlydeene (total mass of ethyl ene and
butyl ene) be preferably 0.3 to 3: 10 to 40: 60 to 90, and nore 15

preferably 0.5:ifRivmerdBblathed®y c 9015791&%1@%1;8%{ neQfith N9edspond i ve

el astonmer is preferably 30 to"95 parts by mass, and nore preferably 40 to

b ' f d [ I . W
't e somShpPe ek Ao Bup dpndfinkios SalBRH By L A SR B BB i iy

the occurrence of nold flash and adhesive transfer. Wien it is 95 parts by
mass or %@drqwa&i@ém%e%%erti es are inproved and adhesive transfer is
nore prevented. The mass average nol ecul ar wei ght of the thernoplastic resin
conpdnent (b) c¢apolymnert ebtabled b2, @PGlyterizinafiflooethybame withedtdeasbbye 5, 000 t o
800, 000, and nost preferably 10,000t0500 OO0 The thernoplastic resin

conponennohfhehatdchdl HoENhOAEREGH coNRBPDT allBH el theWve hiithilly]l AfvoBasemdcohesi on
of the adhesive layer, and this can thereby prevent 25 the generation of

adnesi ve t ranslGlopnflt BRSS! 5o hRGLIRARNAREH e iy £kt bie based

additive (c) T l'uori ne rtrve—(c) Is rably resin (al so may

b i . I f the fl ' d ,addi.ti i ncl ud
{1 uor i ne"BOREE SESF P AP E gy hape oA ot AP LBt Mok BPBERE copol yrrer s,

and fluorine containing aliphatic polyner esters. These fluorine based

addi t i velydraxvaleyl yénd e8€Bne or in conbinations of two or more. The resin
used for the fluorine based additive (c) is preferably thernoplastic resin.
Exanldl es of t hwhehtly flewirconsinintantpigedintthe Gleymeplastivolesideoppbhers (b the
containing acrylic graft polyner (trade nane: CHEMIREE 9 LF-700, narketed
by Sokenargbaitiic pleferdbly &ragarpe dronn @ 1600 phitsldy mads, ahd @fdre pre€ablgiink igngacr yl i ¢
graft polyner” i1s a polynmer conprising an acrylic main polynmer and plural

br anchedgbinay o™ [l bei st GeRAVY BRI parBHRARD Me ddhesilt BQEL NayRANE ai ni ng
bl ock copol yner includé a bl ock copol yner “conprising a fludrinated al kyl

group Coﬁtﬂﬂs%‘/ ﬂﬂs%g%féa?erﬁfegfmg&o%&qieg Qreaeg{c}éllléni 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 is more improved, and it is effective in producing.
The effects of the present invention are easily obtained by adding a reactive
elastomer in the thermoplastic resin component (b).
Examples of the reactive elastomer include elastic resin which has reactivity due
to having a structural unit derived from a functional group such as a carboxyl group, an
20  amino group, a vinyl group, and an epoxy group, and acid anhydride monomers such as
maleic anhydride.
The reactive elastomer is produced by copolymerizing monomers having a
functional group or acid anhydride monomers in producing the elastic resin. It is also
possible to produce the reactive elastomer by producing elastic resins having an

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



pol ynmeric segnment (trade nane: MODI PER(& F-series, for exanple, MOD PERV
F-200, 15 MODI PER (& F-220, MODI PER 9 F-2020, MODI PER 9 F-3035, and MODI PER
9 F-600, marketed by NOF Corporation). Fluorine aliphatic polynmer esters
have preferably characteristics of a nbéionic surfactant, and Exanpl es

t hereof include trade nane of NOVECO F-4430, marketed by 3M 20 Anpbng

these, aehdiiosrbl i @8 uabdiratddoal! E%rggm oPthe androRid ntdiNihbal fihdbnll ock
copolymer is preferable, because the adhesive |layer conprising it can

pr event : J i I adhesive
transfer m‘#éh(éqg%{]gr?% S%F ‘%?ﬁgﬁ‘%?‘u‘gﬁlﬁ%ﬂﬂ%@%wﬁ I !td ?e&éﬁ%?%, S}lélg%r ef erggcl y 0.1 to
5 parts bg. nass, an&l mrtgqfﬁ\geferfblé Q- 5to 3 parts by nmass, relative to
100 par t £gymopemer gpd p e P MBS er . Wien it is 0. 1 parts by nass
or greater, the effects of the present invention are 19 easily obtai ned.
From t he vi ewp§P¢ﬁ1ﬁ%ané@ﬂ’1&‘-‘n@éfeaErm‘ibldﬁrﬂtcémoébdsgféﬁﬁﬁ?lﬂ@mﬁtg dymeag-Butadigper i al  of
t he adhesive | ayer, effects of the present invention, and economc

ef f i cd encypolymersi s cgbetyd rgadipecdntaiang stybgnerseysear cdpelsners,m aarkbeyl groupdj ust
t he thermal expansion coefficient, thermal conductivity, surface 5 tack,

adhesi ve cshthpi fiyreadlBuiaBRné kdigrald doblyaRRe aick ok @bup bénthinidyr ef erabl e to
add an inorganic or organic filler 1n the adhesive |ayer. The inorganic

filler i € apﬁé@ S LliC type silica, alum na,
titani um@%ﬁﬁgggo%%%ﬁ I umggéf %@Eghgﬁﬁgggd%%dﬁ e,tﬂglgk ci um car bonat e,
titaniumnpitrides, silicon nitride, boron nitride titanium boride,

tungst en S e el T PO LBa for e b Ep OB i car bi de, 10
nol ybdenum car bi de, m ca, zinc oxide, carbon black, alum num hydroxide,

cal ci um SByeesthyetenerenssStYrenhSaANTater §aPOIAMErsaA CARERY! HPYRSQIHANINENd fill ers,
whi ch are made thereof and which have a surface having a trinethyl sil oxane
gr oup0 andcrylomithildebutadilere capolpaners, dni anise gravplmeodifed palyoknesing am,anfind | er s nade
of polyimdes, polyam dei m des, polyether etherketones, polyetherim des,

pol yest egtdipdRedifiey pdidxy addehss b mﬁm?rmﬁinaai.ﬁea5@%@%&%@@&@@on_d adhesi ve
sheet for producing a sem conductor device of the present invention will be

S?‘ (F;Llﬁlc ?ﬁgo%&%rgﬁlfsg%ér%gﬁg%rﬁﬁmﬁ%ﬁﬁi Y61y AN RlceQl reshis, SE£08E 3 UorBishget for
acrylonitrile-butadiene copolymers, a hydrogenated carboxyl group containing
acrylonitrile-butadiene copolymers, a carboxy! group containing acrylic rubbers, maleic

15  anhydride containing styrene-butadiene copolymers, maleic anhydride containing
styrene-ethylene-butene-styrene copolymers, a hydroxyl group end saturated copolymer
polyester resins, a carboxyl group end saturated copolymer polyester resins, an epoxy
group containing styrene based block copolymers, and maleic anhydride containing
styrene-ethylene-butylene copolymers. These reactive elastomers can be used alone or in

20  combinations of two or more. "Maleic anhydride containing" means "copolymerized
with maleic anhydride”.

Among these, for example, the followings are commercialized.
As a carboxyl group containing acrylonitrile-butadiene copolymer:

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

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



device conprises fluorine resin. Here, "fluorine resin” means w dely resins
conprising a fluorine atom as expl ai ned above. 20 The adhesive | ayer
preferably conprises a thernosetting resin conponent (al) and a

t hermopl astic resin conponent (b 1), akd at | east one of the thernosetting
resin conponent (al) and the thernoplastic resin conponent (bl) conprises

preferably a tfdddaaindeIVEAR ® CTBNinsark@s€ by &bedadustadsiiad((al )/ (bl)) between
the thernosetting resin conmponent (al) and the thernoplastic resin

conponent (bl )4 f b i at,@,g,gf .05 to 0.43, and nore

pref erabl y intéddréé’lra\fé’g' fpﬁgni%’.llil%kt@tgﬁo. 253(2‘(5)}%\2/‘%%8%} the mass ratio ((al)/(bl))
is 0.43 or_less, since a.resin )ﬁorrgrcgnﬁgli dcont ai ilr'h% fluorine and a resin
conmpone S A EEE RS PR PSS TASIGL SRS é%‘ﬁe??g?é h produci ng a coati ng,
and the adhesive l|ayer_is produced easjly is Q.05 or greater,

. When it
cohesi on of t Headgdnms; Uy (AR & ATBRs mugketerbby bhs dndushiestlid occurrence of nol d

flash is nore 5 prevented during a resin sealing step. Thernosetting resin

conponends § alajeiEaangokide cofitainivg sthreneretpldnermtyless copobympanent (al ) i ncl ude
urea resins, nelanm ne resins, benzoguanam ne resins, acetoguanan ne resins,

phenol resi ns trddesamel TOFTELY R99LRpies MMHQRA] H1eAbdhS Kabdl'GRnfi&8¢ NS, )
unsat urated pol yester resins, dialJlylic phtalate resins, isocyanate resins,

epoxy re(%lja catifR! €i m de resins, and nadimde resins. These thernosetting
resins can be used alone or in conbinations of two or nore. Anpng these

thernosefting resins, when at |east one of epaoxy resins and phenol resins
i s contdrh¥l Ytaﬁ%UP[W%@gtsf}ifﬁfbg%ﬁ‘gﬁlﬁgfﬁfoﬁﬁy%?r-t he adhesive |ayer has a
high 15 elastic nodulus _at a treatnent tenperature in a wre bonding step,
and an excel | érpde ngaseBPQERIENDRy mparkesed by Daicgh Chemigal lndvgtries.ddd nent

tenperature in a resin sealing step. Fluorine containing thernosetting
resilf may be usmdngthesd)a mdleicrmnbpdridemgntaising siymmeentieylend-biktylenExanpl es of t he
fluorine containing thernosetting resin used as the thernosetting resin

conponerdopbBiner igisrefedkeblé R cale Vier dapesive nger &diﬂ;ﬁﬁsg@%ﬂktcbﬁgllyfrﬁs tatBpretent 20

which fluorine is introduced; copolyners obtaine y copolynerizing olefin

551, R el e i n ) LpRECRILEDSy ue coplm
containi;ng 2 LSRR i MHRGhHES B8kwedh Aheic AN dEAROUYVIRE SN AL PGSHRY
(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.



copolynmerizing two or nore kinds of these nononers. Copol yners obtai ned by
further copolynerizing ethylene, propylene, or alkyl vinyl ethers with the
pol ymer or copol ynmer 25 are al so used. Arpong these fluorine containing
thernosetting resins, fluorine containiig 21 olefin resins are preferable
because they contain many fluorine atons, and have high resistance to

pl asma-cl eani ng before a wire bondi ng step. Thernopl astic resin conponent
(bl') 5 Exanples of the thernoplastic resin conponent (b 1) include

acryl oni n polymers (NBR), acrylonitrile-butadi ene-styrene
resins (i;@gflge Bh‘{ %r gﬁ%ﬁggﬁadi ene- et hyl ene resins (SEBS),

styrene- but adi gne-styrene resin SBS) , ybut adi enes, polyacrylonitriles,
pol yvi nyl but yFhs Buonpg Based addit 1V“pé @éﬁ%if Heu, (alSB@P%Y}?ﬁ@e%hgoﬁ't?F)yest ers,
pol yur et hanes, and acrylic rubbers. These t hermopl astic resins 10 can be
used al oFearoples nf therfhioniae based adfitivesc)anclde Suorifleomiarsng grafepalymers,

t hernopl astic resin nay be used as the thernoplastic resin conponent (bl).

Exand esfl@éridd@ntdikiag bRk @opéinets) énd Nesmmdcnsdihie g hEphdtic4p@thé@esiche
thernopl astic resin conmponent (bl ) i ncl ude the above-nenti oned t hernopl astic

resins i Thes@‘ﬂu%ﬁnﬁbﬁée‘d%ghﬂi%é Fadd)ﬁktﬁsggkl ;ﬁg or B B&:cﬁﬁto?wggr% Qolpreri zi ng

ol efin resins suc vin or|d exa uoropropy ene,

tetrafl uoroeth and erf et her,; and copolyners

ot ol | SRSl KeTes o0 PELE SERTEL SN o MM, oRLSINdgoPOl yer
obt ai ned by further co olyner|2|ng ethyl ene, propyl ene, or_alkyl vinyl
ethers with tReampleyaethe guotineceipaingrasaft aplymer gslidsadluosingrgniakuag
fluorine contalnlng thernDsettlng resins, fluorine containing olefin resins
are pr ef arpld graftgedymer (trhés/nmﬂt(élﬂEmEﬁ@LH-ﬂomnhmaad bpSokemGhéraical hi gh
resistance to plasna-cleaning before a wire bonding step. A nmass average

ol el ag: Byg 11§Hé:hnngd ned)t hearrplias tbiain d&rﬁﬁ:@?@ﬂ Blymiept is d olyméet er abl y
2,000 to 1,000, 00 nore preferably 5, 00 800 000, and nost preferably

;Se?gget %@%& %ér;pgcel}nrgaﬁ{m ﬁ‘i??‘i%/de e5| on o] E c&@h)n ﬁ%ﬂdl eélrmhaﬁd mes
;gihz s IC\? 2 tsﬂgét 3| evatn tilf: gB rl;[leh & E%Qﬁlfg%tloc?(nco?af)ly%‘gerr] ‘191'18611\1/0% z;[ 51380 (f:c?prol)lrnrlleran
comprising a fluorinated alkyl group containing polymeric segment and an acrylic
polymeric segment (trade name: MODIPER® F-series, for example, MODIPER® F-200,

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

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

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

The content of the fluorine base additive (c) is preferably 0.1 to 5 parts by mass,

and more preferably 0.5 to 3 parts by mass, relative to 100 parts by mass of the adhesive

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



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 conductl®ity, surface 5 tack, adhesive
strength, and the |ike of the adhesive layer. Below, the third adhesive
sheet fOgaspyQeteiedd Fr&ifMMCABAYPSHOST Sb%ﬂc%%rrﬁfn{gtrﬁ'ﬁeriélg eSBPlisihpu®asd on wi |l be
explained in detailed. The adhesive |ayer of the third adhesive sheet for
producin Seng r ew ' . ' resin - tive
Cl ast oo BEQ EERMERE 1y SRR o WPESGE el ibh W Bl B U el SOF
fluorine, ato xpl ai ned abqve. Fluorine resin Exanples of the fluorine
resin inEuﬁﬁ§k®§b§P§H§ﬁ§n@Eﬁaﬂﬁéd by copolynerizing olefin resins such as
vinyl i dene difl uori de, hexafluoroPropyLene, tetrafluoroethylene, and 15
per f | uor onet hyln ardentp adusethe theirmal expansioneeefborntitlirmg! eondueievityomafacgr oup
(reactive group); and copol yners obtai ned by copol ynerizing two or nore
Ki ndss of tatkheml@esivsesmgtts anddRdikert tise aibkaveedehy: ik ﬁretf&ableqopddi yieri zi ng
et hyl ene, propylene, or alkyl vinyl ethers with the polynmer or copolyner
are al sojdasedic AMRRhi¢ Rfer ih W Adhesive BSEPS THd inorehhiR MRRGRIMAT P! ef i n 1 esins
are prefbra Ig bec uée t%éy contaﬁﬁsgﬁgny fldoggne 20 atonsf’agd have hi gh
resi stance t g plasma-cl.eani bef or.e a,wire bonding.step. «.Mre.specific
exanpl es TR BT PHEPLUACT PLdy Y Re e iR R e PR eI by
copol ynmeri zing a npnoner, material containing fluorool efins and . hydrocarbon
based noR@RRESEI aéwea%%?wrﬁfﬁreb@pﬁfér%wawaﬂ thf%& dHeQ wittdes bogendpridave a
functional group such as a hydroxyl group, a carboxyl group, and an epoxy
group. 28taThwn bonids; fungster dpnde silican sanbidea tifapnon carbide, growpum saymdeduced by
adding a 23 nononer containing a functional group in the nonomer nateri al
and 1D pomyhbdemin garbideeMica, ink 9xiles carpers biabk , aldrinpioiikdzexitfiealdiuwpr i ne resin
containing a functional group by producing fluorine resin containing a
unsat ur af &6, 800 dn s SudShyRirdifd, land aiRoRY fHidhEN and BYERIVEIAGramhyACt | onal
group such as an epoxy group in the unsa urated bond. 5 Exanpl es of the
ronomer &%&%3%5‘4 DHich hfaUQﬁ%hr?&%'hagfng%ﬂﬁh{%%ﬁﬁﬁnfﬁé‘g%gﬁ%nd%1%'151& ”'J'B@ a vinyl
aftunctio group S an acryli1c ati a

bond and nal™ grf oup, such nmononer ;n
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
compenent (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  0.05to 0.43, and more preferably in a range from 0.11 to 0.25.



met hacrylic acid nononer. Such fluorine resin is comercialized. Anong the
commercialized fluorine resin, copolyners obtained by copolynerizing a
nononer material containing fluoroolefins and vinyl ethers and/or 10

copol ynmers obtai ned by copol yneri zi ng ggnonomer material containing
fluoroolefins and vinyl esters, and which have a functional group such as a

hydroxyl gr oupyynGag Plggyellratigg{?g?&l.)?ﬂcb.ﬁgoﬁggxyirlgé 2Whin @Jngp(ﬂlreﬁtf erabl e,

because the adhesive rsihg t copol ymer can prevent nold resin

| eakage anq.be el ed w.t hout occurr%ng%adhesiv?“lLraasfe{. 15 Nore

pr ef er abF&" 5%5?%3?%0?’?@8985?51? SRPRgRent pRLGORAIRE TROTRC €0 BRT SBRET 1r oup and
bei ng copol yners obtai ned by _copolynerizing trifluorgethylene wth at |east
one nonokidugiBEacoatng. pahthdadhgpige fiyer Brigpduced gasly. c Whahigig.03 ayereaieher |

al kyl vinyl ethers, and hydroxyal kyl vinyl ethers; a resin having a

f unct i onadhegiomuyf tianatihesiva dpyeo padsyme decredse aamdette byc@ncopbmylieidshiingore
trifluoroethylene with at | east one nononer selected fromthe group

consist i peevehtedldlidihg ¥ rddi slifgkep. and allyl al cohols; and a resin having a
functional group and bei ng copol yners obtained by copolynerizing

trifluoroethylene with at | east one nononer selected fromthe group
consisting of aliphatic carboxylic vinyl esters, and hydroxyal kyl vinyl
esters. Exanpl es of such co rcialized fluorine resin include a

f1 uor oet ?ré‘?f@g&nﬁﬁm‘?ﬁomg?rﬁé?@gpolyner (trade name: LUM FLON Z; market ed
by ASAHI GLASS COVWPANY, having a hydroxyl group and a carboxyl group as a
functional grobpamplenef thekhermosetting Frsirt ¢arepaneat @ébmﬁludg UpragPERGbly in a
range from5 to 40 parts by nmass, and nore preferably in a range from2 0
to 3 0 parelsnioy revass benze padnawdnd @sihicpaptianamine besimsphenbl tekias adiveahvle

| ayer. When it is 5 parts by mass or greater, peeling properties are nore

I mpr Ry edresgd3dxylbnd RsiR8,Fatdal resihg) uRERUQRY poPFBics Bistl Mallylidphtlafeuesigsce of
adhesive transfer. Wien it is 40 parts by nass or |less, conpatibility to

ot her 1 exlol FOIIONANTBokPresiiR! Hale I ¥oshs, Bflnddimik ALRECT YR n P oduci ng.

10 Reactiv ast oner anples o e reattive elastoner include elastic

resin Wn'%ch ha%t.reac.tivitg du% ] ..
hermosetting resins can be used alone or in combinations of two or more.

Among these thermosetting resins, when at least one of epoxy resins and phenol
resins is contained as the thermosetting component (al), the adhesive layer has a high
15  elastic modulus at a treatment temperature in a wire bonding step, and an excellent
adhesive strength to the lead frame at a treatment temperature in a resin sealing step.
Fluorine containing thermosetting resin may be used as the thermosetting resin
component (al). Examples of the fluorine containing thermosetting resin used as the
thermosetting resin component (al) include the above-mentioned thermosetting resins in
20  which fluorine is introduced; copolymers obtained by copolymerizing olefin resins such as
vinylidene difluoride, hexafluoropropylene, tetrafluoroethylene, and perfluoromethyl vinyl
ether with a monomer containing a reactive functional group; and copolymers obtained by
copolymerizing two or more kinds of these monomers. Copolymers obtained by further
copolymenzing ethylene, propylene, or alkyl vinyl ethers with the polymer or copolymer

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



to having a structural unit derived froma functional group such as a
carboxyl group, an amno group, a vinyl group, and an epoxy group, and acid
anhydri de nononers such as maleic anhydride. 15 The reactive elastomer is
produced by copol ynmerizi ng nononers ha¥%lng a functional group or acid
anhydri de nononmers in producing the elastic resin. It is also possible to
produce blfinresitd are preftrableMFELusD Yhey' @eitich APne lasHih€ ato8B] andigavie hgghan

unsat urated bond such as a vinyl bond, and then introducing a functional
group SueRisscath ]?Iﬁﬁﬁa()flegﬁﬂg@efd?eE%re‘%@h%’ n[f;d bond. Exanples of the
nononer having a functional group inclu noners having a vinyl bond
and a functional group, such as an acrylic acid nononer and a nethacrylic
aci d nonomer. Specific exanples thereof include a carboxyl group containing
styrene-but adi ene copol yners, a_carboxyl group containing styrene-isoprene
copol ynedgermp I@ﬁﬂﬁ&%&%“ﬁ?ﬁﬁﬁnt@%htaining st yrene-but adi ene sat ur at ed

copol yners, a carboxyl group containing 25 styrene-isoprene saturated
copoliyners, a Eamhpleybf ihe chgmmoplasiid resimrodtponsntybéniacktdhy el ene- but ene- st yrene
copol ynmers, a carboxyl group containing styrene-ethyel ene-butene-styrene

sat ur at egergRpaHERItAdiefe Copobavath O%Rumc@@mlaii%n@d;@@rswr@ﬁu fekink eABSY,adi ene
copol ymers, an anmino group nodified polyol resins, an am no group nodi fi ed

phenoxy Etg ﬁuta%%n%lr%%‘?er%‘ékiﬂs g%r?]lﬁ ﬁgfe%%rl&ﬁk %n%rétyl(r%né)fétsﬁﬂ'(

copol yrner yVvi ny tyral yV|ny cet resins %arboxyl

ar boxy! PR BilpOERsH: BPKRA onitlS B oS RE b1y d?igﬁ’ne Rear boxy

group containing acrylic rubbers, nmaleic_ anhydride containin

st yr ene- BeiyHEden@obEHEIsy ey urethnrspad asmlig ﬂiﬂw@rSc orfihgsibggnoplastic resins

styrene-et hyl ene-styrene copol yners, a hydroxyl group end saturated
copoal/mecarchbelgseg @lope or er cqmlsihatmnsa)f@ao bosmpke.gr oup end saturated copol yneric
pol yester resins, an epoxy group containing styrene based bl ock copol yners,

and nal ei ¢ anhyribtige cafgihibignhétenopidsiic entr @b bt anst Buhy tlrpBoplagid esars. These
reactive el astoners can be used alone or in conbinations of two or nore.

o B )BT M OB A B
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 perfluoromethyl 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 (bl) having such a mass average

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



As a carboxyl group containing acrylonitrile-butadi ene copol yner: trade
name: NI POL (r) 1072J, marketed by ZEON CORPORATION trade nanme: N PCL (r)
DN63 1, marketed by ZEON CORPORATI ON trade nane: HYCAR (r) CTBN, narketed
by Ube Industries Ltd. 20 trade nanme: PRR-1H, marketed by JSR Corporation As
an am no group containing acrylonitrile-butadi ene copol yner: trade nane:
HYCAR ( r YheAgeBbtation o edledivietrablfer Inndiurihesies sldetpeelibg seeptral ei ¢ anhydri de

cont ai ni ng styrene-ethyl ene-butyl ene copol yner: trade nane: TUFTECH (r)

M series mar kesaﬂilé}woﬁ&aéﬂheéﬁaémge@ﬂﬁt ¢iedt 2dhedovPeROTR AL ¥blayASofdhe €POXY
group contai ning styrene based bl ock copol yner: trade nane: EPOFRI ENDO,

mar ket ed S%n?@hﬁ%&ve@ﬂﬁéﬁ c@%&&r{g%ﬁf&éb‘? an g‘}og%%priég‘sp ot %ﬁig }%Zl?;r n Ie gi{il?eg%hy dride

cont ai ni ng" styrene-et ene top era ecause the

adhesi ve |l ayer c ri sing the cqpol yner cap. prevent nold 5 .resin | eakage and
e pecl ol hOHEr Brihi o e SR e Tisrerty ROHL CEUBEYRB U nass
rati o between mal ei c anhydride: styrene: ethylene-butylene (total nmass of

et hyl @ne tacknaihissivy seength,iand phelileer efshg adhespetlaye: 10 to 40. 60 to 90, and
nore preferably 0.5 to 1: 20 to 30: 70 to 80. The content of the reactive

el astorner is Bekivetiadothitd 3@héshveXhegtdbi prodycifip aSemivoddddomdsvicepfafier abl y 40
to 90 parts by mass, relative to 100 parts by mass of the adhesive |ayer.

When it besdf iRintion Wl TR eRpRmedifaiEfled.i t 15 possible to prevent more
certainly the occurrence o? nol d flash and adhesive transfer. Wien it is 95

par i O TS e L9E3c RSP L0E EROISLE% PO PRARIES OUBERI <,

i nproved ,by adding a fluyorine based 15 additive jn {he adhesiye |ayer. The
1 o | ne BUEEEPTBRIHE fIPRrDe ro3 Mg, SRS e AT Aries Here. | Gripeqaan; ey )

contai ned in the adhesjive |ayer of the first adhesive sheet. The adhesive
| ayel0 mayidadnrasing comprivmes Buorgeatan as explainadpbaistic resin, fluorine resin,
a hardeni ng agent cross-linkable with the reactive elastonmer, and a
hardeni ng accel erator such as a dehydration catal yst. The thernosetting
resin and the thernoplastic
Fluorine resin
Examples of the fluonne resin include copolymers 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



20 resin contained in the adhesive |ayer of the third adhesive sheet may be
the thernpbsetting resin and the thernoplastic resin used in the adhesive

| ayer of the first adhesive sheet. Simlar to the adhesive |ayer of the
first adhesive sheet, the adhesive |lay28 of the third adhesive sheet
conprises preferably an inorganic or organic filler in the adhesive |ayer,

i n order michogdél Usitainlip 4 MBEHRHal SraRpRS tHRMMERPdrigAteA] anl f&aﬁélzﬂﬂegiﬁiﬂgduc'i fvity,
surface 25 tack, adhesive strength, and the |i ke of the adhesive |ayer. 27

Then, th i Ahes] : : ] cond
adhesi ve%lseﬁgem %nglgin%&gﬁﬁ*g 68%.,;&?1?16 suglngfgséltlg&\?tm%n?ﬁgoéeh%f%{)%@ re%ﬁsb}g a

nmet hod for form t he adhesi.ve | ayer. on gne surface of .the substrate, for
exanpl o, PRV thrine Fose A e RS RSP BE XL ERRIP EBE IEmon | he
substrate and the 5 adhesive is dried, and a_|am nation nethod in which an
adhesi ve tgodusie adunsiioaaberonp segheassn eppxyrgroupdn Hnusatieatedsband ed and t hen
the adhesive is transferred to the substrate, are preferable. In addition,
an or@ani ¢ sol ¥sakples ofthefmesrintey costathingogfinbtonadigidupt ihelutibaronometst i ng  resin
conponent and the thernoplastic resin conmponent. The organic sol vent

i ncl udes Contglﬁ)liﬁ%zj vigyBbaHdSndar ARRIdna] Soly.e0ER asticriBc Gl wRMBmeX¥hENe, and
chl or obenzene; ketonhe sol vents such as acetone, nethyl ethyl ketone, and

met hylis t X i . . g di mret hyl fornmam de,

di et hyl g%(@%%ébgrﬁﬁaggmgﬁ%ﬁ% rrg)%l %ha%%%%%lﬁgﬂéé@%ﬁﬁlf%ﬁ ahydr of uran. These
organi ¢ sol vents can, be used.gl one or. in conbinations of two or nore. \Wen
the organic sof\Fme thecqramgreiglized guﬁ?‘éef@F‘&b?‘é’otlﬂngrélc\%mfedo}%yby mass or
greater, 15 preferably 5% by mass or greater of the mxture containing the
t her mos e COPHYMEBZNG 2 MAePSh Brteriah penteinme forer) plinsandvindgitherg giddoment s i n
100% by mass of the solvent, and obtain an adhesive coating. In particular,
whenl® he captiigmensablaned bycapohinmsizirnper mos@hen materieisiontadming dlmerto)efint and s
preferable that the adhesive coating contain a hardeni ng agent such as 20

2- et hyl - 4inyetiws] addemeh Bavead’lﬂlnbﬁoﬂ‘aﬂ?g@flﬁaﬁ&l a3 AR bx A QRé W, & carbdayideni ng

accelerator. In the adhesive sheet o e present invention, a release

2 SLEC ikt L ) RO e Al e

sheet, a _ _ ease rom esive | ayer just
before prc:(())gol‘l?}nlep ganoﬂcre&e?l?m%?ﬂegﬁqg&%tgg :[mcfi b llje%‘la’esd wfthout 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



this case, fromthe tine the adhesive sheet is produced to the tine it is
used, the adhesive 25 |layer is protected from damage. As the protective
film any filmhaving releasability can 28 be used. The protective film

i ncl udes, for exanple, filnms nade of p@dyesters, polyethylene,

pol ypropyl ene, and pol yethl ene terephthal ates; and filnms which are made of

these polthemiopoRtfer Uradtitaptl: LAMBIIOR @S, hakbe8 By ALl BINII CONPANgE N Or
fluorine conpounds so as to be able to release”the filmfromthe adhesive

75 URTARUARY O el S oA T 0 ot 5 ST
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attaching step. In a wire bonding step for producing the sem conductor

devi ce, mhss and merespiefesdy ice mmgelfmg@ toaidiparticb) mask, falating tarl €0 parnkict ed 10
usi ng bonding wires, the two ends of the bonding wires are heated to 150 to
250" 6 anglassafltheadieyivadpleyi N heh itiasS @aits byvaaes ongrefter, ipeelidOprisptieddrei ng this
step, the adhesive |ayer of the adhesive sheet, which is positioned

di rect| ymBel b, hsPd i fRiie loSrévehit ﬁfbfr@&naﬁr_ﬁr%%é‘é&ﬂn’eﬁé%*aﬁhéﬁ\% and the

el asticity of the adhesive |ayer i s degraded. ereby, the adhesive |ayer

easi ly absorhs e uylirasonic waves. this.if. |t ... the. d frane easily
T5°vi b SRR WAL B3R Ry R B 1S b BIBR o P BB 7S Ve
adhesi ve sheet of the present inventi.on, which conprises the adhesive |ayer
havi ng aROTSBIBOYS: §rf‘§‘rtéﬁg SCHY® N RIS9U4IAR-s probl emis hardly generat ed.
Production net hod for sem conductor devices 20 Next, one production nethod
for a sem conductor device using the adhesive sheet of the present
invention will be explained referring to FIGS. | and 2. Below, as a
semigondReictive dryioaer the QFN is exenplified. FIG | is a plane view show ng
the lead frame viewed fromthe side at which the sem conductor elements are

mount ed. Fl GS. ExadpibLofihe sdaeMv S LIBREmEPIncRIIC A& ks \Nﬁi_cH%iaglﬂaaEtl?ﬁtyl &rd frame
shown in FIG 1, and this is 25 an enlarged cross-sectional view™along |ine

A A of Fl'o%av%{g a%s@mgl&al%ﬁ’t%ﬁ%?d O&dﬁpﬁ‘[%&%o’?ﬁ gre&lmi&esul:ﬁﬁg fcér%élfyelﬁ% |15 " €par ed.

The | ead fra onprises a plurali conduct or nount i ng

parts ( dénelin%agtrofpa}rzit\%yl 2g%ou%r,] gnt? 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



plurality of |eads 22 which are arranged around the sem conductor el enent
nmounting parts 21. Next, as shown in FIG 2A in an adhesive sheet
attaching step, the adhesive sheet 10 5 of the present invention is
attached on one surface of the |ead fragre 20 such that the adhesive |ayer
(not shown in the figures) of the adhesive sheet 10 is attached to the |ead

frame 20 1taching the adhesive
sheet 103%%%%&5’% ‘le%@ngﬁ g‘% @hg%réizd% \%\{ﬁpél%ué%@%’émgcn a die attaching
step, thg seni or eI enents 30 h as are mounted on the
sen condERBF <UPERREUIrRERIT Y BaFtEd sPONmER. § FoPElE e BRI e ng a df o
attachi ng agent_(not _show in the figures) fromthe side at which the

adhesi vea@hioaitrileebytadienst copalyarest anaming geupmeedified/polyokeEns @Raglion of t he
out gas conponents, which are generated fromthe adhesive sheet and the die
at t achi ngroapemnidifikdephenokheesheadn apipbigechyt hedidied apryddnitridebotadichdre Wi r e

bondi ng step, and decrease of yielding of the sem conductor devices due to

15 wig e Eqpangais f}ﬂ)lﬂ%ﬁsﬁtﬁral &&%sag&c;sinyfac&aﬁﬁsmscﬁ &r@éﬁyﬁgmuﬁ%oﬁﬁﬁﬁﬁ and

| ead frame nounting |C S may bé sibjected to pl asrra cl eani ng. As shown

in FIG 2 ondi n e 30 and the

| eads 22%5?’110{1 Hﬁle%l{t%m%e cmgogﬁn Qv % hgﬂpo&eﬁft"%?%%ggﬁrg%&u E‘ﬁ&%‘% bondi ng wires
31, such as res as sho in FIQ 2D, inh a resin sealing

st ep, th%"WB&ULCde @wq@oggleﬁ% > @FATROY Otxﬂeorgiﬁ@mgoquylsct@héefaﬁaa Fi€ shown in
FIG2C is put into adie, and this is transfer-nolded using a sealing
resin (n@ﬂwdag@mr)tammg styrena-hetadiend eapedivmersy meleisrashy drigocontgimingeal ed wi t h
the sealing resin 40. After that, as shown in FIG 2E, in an adhesive sheet

peeling styepe-ethy(dris-styrete &Q),olyrne’rs Nahhiyadnosey 1 plaupanidtsytuedted ¥dywlolerir € ar r anged
is prepared by peeling the adhesive sheet 10 25 fromthe sealing resin 40

and fghe paasktdrradns, %Qarb'oﬂ P%rﬂhﬁ bx'i‘tgsa%rﬁi%d cOpbighetie pbi}%stleﬁ%%mﬁﬁﬂa oﬁ? as

shown in FICL 2F, a plura QFNs 50 are” preparéd sinmultaneously by

dicing t QFNs 50.

915110 BunRRRRTAS TN bl Eﬁ’o%é%oﬁ&ﬁa%@? Bl Cth g ?%éﬁlgﬁﬂgduct. on

method 5 for em co ductor devi ce_of the sent invention

xpl i neRYTeAe MO TR EHCHPPRGTTD ip et S eaamp b P asealieg et

However, the present invention is not Ilipmited to the follow ng Exanples.
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 ® 1072], marketed by ZEON CORPORATION
trade name: NIPOL ® DN631, marketed by ZEON CORPORATION
trade name: HYCAR ® CTBN, ma;keted 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



The eval uation nethods for evaluating the resulting adhesive | ayer and the
adhesi ve sheet of Exanples and Conparative Exanples wll be explained. The
10 evaluations were carried out as follows. Measurenent nethod for Storage
nmodul us The release filmw th the adhe&6ve | ayer was obtai ned by applying
t he adhesive coating obtained in the Exanples and Conparative Exanples on

the rel eag@nfoph®® aklp chBtativg RgrehbBagdASIVGpERRANG Under the same

conditions as those I n the producing process for the adhesive sheet, and

this was ftuth h?‘?ﬁ }‘dﬂﬁiﬂﬁ qu[P ) ‘. fo 2 hours) as
those in the dlﬁéda aeg% ng s %ﬁ@gﬁpﬁc I él?&{@%ﬂ:@!%éﬂéé?l\llsg l'%bféﬁ' ng was

appl yi ng such that the thickness after drying was 0.1 nm this s dried.
The. bt i ned . dipechesemalsc s e Sinnie SR Py A Blens eoBORTRS 30

nun were obtained. Using an 20 el astic nodul us neasuring nachine (marketed
by Ori engwgrefsrabla, because thgcddhesivelayerrianmyisBrROke Dopelyme: cantpresand nmodul us
of the adhesive | ayer was neasured under conditions in which the frequency
was 151 k&in lehleage ahé bepetledpathatitsoguiringradassdvevieansie. Clmihie.copélythet,hae
measurenent tenperature range was 150 to 250'C. The results were shown in

the fol | gusopibaRveSn nldl&ic dilfe: @E@ﬁ%y&h%'l@né-lﬂﬁtyflé?xlel(%él'?ﬂasg dPL@§lehe the 25
smal | est storage nodulus in the neaSurenent tenpérature range from 150 to

ponai ng 5 ERY AL @Brtablif SHEREIOG AL RRL S0 HRKiCR bR REY IR B30 2 ve

Exanpl es ﬁvaf 5 a&tached on a lead franme for QFNs (total size: 200 mm x 60
nm coppé S1e9d% r ame platted with Au-Pd-Ni; 4 x 16 (64) (FNs; package
size; 10 mmx 10 mm 84 pins) by a |am nation nethod. Dummy chi ps

(di mensi ons of The pontsnt®f itha reagi e egstarmird & preferably 3040 &4 parts hy arasmandm wer e
nmount ed on the sem conductor el enent nounting parts of the |ead frane,

usi np annepopefhalsded0do 60 phttabhimags, agetive toll@0Afatte by minat of thietadbesive layer.

pl asma- cl eani ng, the dumry chips and | eads were electrically connected with

gol den Wl%iﬂﬁimgba&s%ﬁﬁas%ﬂ%@meﬁif BPBsTER prelEntdd OBl certamk@bed by
Shi nkawa Co., Ltd.) under conditions in which the heat tenpérature was 210C

the US  Bg ghg%?farlnhfgglflsﬂﬂﬂd WA sfe UHs fe RN dhBE 113965 iﬁhgﬂy Hagéeorv’@s%, 10

nsec/ pi n.

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 (c) contained in the adhesive layer of the first adhesive sheet.

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

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

Similar to the adhesive layer of the first adhesive sheet, the adhesive layer of the
third adhesive sheet comprises preferably an inorganic or organic filler in the adhesive
layer, in order to adjust the thermal expansion coefficient, thermal conductivity, surface

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



64 packages were exam ned, and the nunber of packages, in which a connection
defect 15 occurs in the leads, is denoted by the nunber of w re bonding
defects. In sone Exanpl es and Conparative Exanples, after nounting dunmy
chips on the sem conductor el enent noiihti ng parts of the lead frane,

pl asma- cl eani ng was conducted. The pl asma-cl eani ng was conducted using a

pl asma et chi ngTESY tHeaméthb@ (g pro@iBig the 2QRQivenByk of et iyt (¥asednd ABhesvecal

| ndustry Co., Ltd.) under conditions in 20 which the use gas was Ar, the gas

10w r at gilBos b BurkBE e Qlibedle PAVEI expfatdlf and the operation time was 5
m nutes. 2. Detection nethod for Mdld flhash Using the | ead frame after

chi s were seala Rt to” Briog Tk cdhhi T G gmiB dntiRep e BBk G A b ased

ol d agent ; f| | I er .amount: 85% by mass) in a manner_ of a transfer-rmld
(et al | | exegwple. aegiingpebad in SISk aabatv] 1S GNP Hireely MeREiSHBS GBS ur e was

180C, the pressure was |OM Pa, and the operation tinme was 3 mnutes. The
obt aitnedadivsipa tkdripels amd 4 Bmin#tiomresthnd irswhichnag adhesivems ceated andenads and nunber
of packages, in which the sealing resin attaches at external connection

parts of retdace fiRRdhé hdtesBalif ased &d thhetHe@dHesiie Whiagitetrb@tmbesbsateshreet 5 is
attached), is denoted by a nunber of nold flashes. 3. Detection nethod for

adhesi Vepli'ef‘ fer Using lead frames after evaluation of nold flash, adhesive
transfer etected. First, the adhesive sheet was peeled fromthe | ead

ILZ”‘&%QQ&B@ R hends o TR R rahbares Reftep Rishdfi B Foelifech tne

adhesive was transferred to the external connection parts of the _|ead, that
i s, the EHACAEWORENtERE thechermaplaghe derin FRmpRNcas| vEhestgtic iventirdedsed, is
denoted by the nunber of adhesive transfer. 4. Measurenent nethod for
Adhd$) v efos exanpjt hardimetiastlesity suchiae étlgersh kpliens @nd khiohebezentpketsnand
Conpar ati ve Exanples were 15 cut such that the wi dths thereof were 1 cm
and t hesglwtssuah hasdtshed methyl@RfREtofd, ahé mdiiaNisoButdiketng] 4pr6tiopolm0 nm x 100

mm x 0.25 mmthick (trade name: M--202, marketed by M TSUBI SH WMETECS) and
the coppgiivedksahueh BS BnSEh Wb 8816, dihethyl Sddtodn@lE A 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  layer is protected from damage. As the protective film, any film having releasability can



met hod. The plate was subjected to the sanme heat treatnents as those in the
die attaching step (at 175C for 1 hour) and the nold resin step (at 180C
for 4 hours), and then cooled 20 to roomtenperature. After that, the
resulting |lam nate was heated to 150C, 28nd then the peel strength was
measured when the adhesive |ayer of the obtained | am nate was peeled from

the pl at ge sk tmtprétgélﬁqﬂhﬁﬁcl%%&e%ﬁ/&ahﬂ@rﬁhfnﬁ)h{@e%?p ?f@i:t@rsOf 90 with
respect to the plate. | e changi’ng the héated tenperafure from 150 to

Vor sover 2 ?E@@éﬁ?ﬁ‘f@mﬁ? ngﬁ‘%f’b@g&hﬁéﬁteé%%gﬁ‘?ﬁ%st&d B SPREE Bethud de
amount. of RBEPOgHET AR RS04 P00E bR e o, for

adhesi ve sheet was neasured using a thernogravinetric decrease nmeasurenent
devi ce (cemgeunssse as rbesible tooplesstbeifidm from@iDwikesizotayerar ket ed by Sei ko
I nstrunents Inc.) under conditions in which the rate of 5 tenperature

incremse was | The Sbriige modaing 4t N80 te2S0C e haldening lofithe RlhesingRryepis from 30
to 300" C. Smaller nmass decrease ratio neans the adhesive sheet generates

smal | er By 62 MPH or §RScritBfRheRrdbld @ MPABHCAIRARA hoPpierammes L1 to 5
10 The ag esli vg coati noé v?rng {Hﬁéar C(r)rrp%m t?on hownalhn tohepTabﬁgy

obt ai ned nd then t adhesi.v S, pre Then t he ti.n

adhes! ve MPLGIEroH ?%Hﬁesg e e TE e AR rocRIRE rlehfa 1) %ﬁsveg
adhesive coatin epar.ed by m xi ng conpone ccor ance with the
CONposi t 1RRT B&?‘tl% W padic afRRing iepragng wire Qﬁ'ﬁisﬂg ?gﬁ?%ma yoe thes i xture
in toluene. Next, as the heat resistant substrate, a polyimde resin film
(trade naeTRiCORARTIENETICE, YIoithe mi&en@@mmyel@uem@ndihmhea@' frame ar¢ ¢ahnected

thi ckness: 25 gm glass transition tenperature: 300' C or greater; thermnal
expandi onsiag&bhdifg evies, thé twp aids@f thielsonditsedirerethiaated @b ysmiodzasorvesma film

t he obt ai ned adhesi ve coating was applied such that the thickness after

dryi ng Wagid Bﬂlg @whgtdrﬁ%omswareg 8fle@io ilﬁpkﬁzf OPurndHES theidhedQe t her eby

t he adhesive s conprising the adhesive layer was obtained. Then, the

wire bonlog. del eslivebd Lhant paioh Weld Phatein: AdhgaeesbRpgNh.  and

out gas ano were eva uate resu ts are’s 3 (the

out gas 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 casily
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, as a
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  anenlarged cross-sectional view along line A-A of FIG. 1.
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In order to produce QFNs, the lead frame 20 is prepared. The lead frame 20
comprises a plurality of semiconductor element mounting parts (die pat parts) 21 and a
plurality of leads 22 which are arranged around the semiconductor element mounting parts
21. Next, as shown in FIG. 2A, in an adhesive sheet attaching step, the adhesive sheet 10
of the present invention is attached on one surface of the lead frame 20 such that the
adhesive layer (not shown in the figures) of the adhesive sheet 10 is attached to the lead
frame 20. Moreover, a laminate method is suitable for attaching the adhesive sheet 10 on
the lead frame 20. Then, as shown in FIG. 2B, in a die attaching step, the semiconductor
elements 30, such as IC chips, are mounted on the semiconductor element mounting parts
21 of the lead frame 20 using a die attaching agent (not show in the figures) from the side
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
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
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

from the sealing resin 40 and the lead frame 20. In a dicing step, which is the last step,
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as shown in FIG. 2F, a plurality of QFNs 50 are prepared simultaneously by dicing the

prepared QFN unit 60 along the outer surface of the QFNs 50.

Below, the adhesive sheet, the semiconductor device, and the production method
for a semiconductor device of the present invention will be explained in detailed referring
to Examples and Comparative Examples. However, the present invention is not limited
to the following Examples.

The evaluation methods for evaluating the resulting adhesive layer and the
adhesive sheet of Examples and Comparative Examples will be explained. The

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
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
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

smallest storage modulus in the measurement temperature range from 150 to 250°C.
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Evaluation of the adhesive sheet
1. Detection method for wire bonding defects

The obtained adhesive sheet in the Examples and Comparative Examples 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. 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.

After that, without plasma-cleaning, the dummy chips and leads were electrically
connected with golden wires using a wire bonder (trade name: UTC-470B1, 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
occurs in the leads, 1s 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
which the use gas was Ar, the gas flow rate:45 sccm, the RF output power: 450W, and the
operation time was 5 minutes.

2. Detection method for Mold flash

Using the lead frame after evaluation of wire bonding defect, the mold flash was

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

based mold agent; filler amount: 85% by mass) in a manner of a transfer-mold (metallic
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molding) under conditions in which the heating temperature was 180°C, the pressure was
10M Pa, and the operation time was 3 minutes. The obtained 64 packages after the resin
sealing step were examined, and number of packages, in which the sealing resin attaches
at external connection parts of the lead (the surface of the lead at which the adhesive sheet
5  is attached), is denoted by a number of mold flashes.
3. Detection method for adhesive transfer
Using lead frames after evaluation of mold flash, adhesive transfer is detected.
First, the adhesive sheet was peeled from the lead frame with a peel speed of 500 mm/min.
After peeling the adhesive sheet, the 64 packages were examined, and the number of
10  packages, in which the adhesive was transferred to the external connection parts of the
lead, that is, the surface of the lead at which the adhesive sheet was attached, is denoted by
the number of adhesive transfer.
4, Measurement method for Adhesive strength
The adhesive sheets obtained in the Examples and Comparative Examples were
15  cut such that the widths thereof were 1 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.
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Number of Nunber of

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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30.71.31.7 40.71.31.7 50.71.01.4 5 Exanples 5, 6, and 8 The adhesive coating
was prepared by m xing conponents in accordance with the conposition (parts
by mass) shown in Table 4, and dissolving the m xture in toluene. Next, as
the heat resistant substrate, a polyimde resin film (trade nanme: KAPTON(r)
100EN; marketed by Du Pont-Toray Co., 8%d.; thickness: 25 m gl ass

transition.10 tenperature:_ 300C Qr t hermal expansi on coefficient:
16 ppm C On | yi film the obtai ned adhesive
coating wa u t he after drying was 6 tm and this
was dried o] S, 8 t he adhesive sheet conprising
t he adhesi . 7, 10, and 11 The adhesive
sheet of t e W red r identical to that of Exanple
5, except m X ihg ition shown in the follow ng
Table 4 5 ol v t hyl one. Exanple 9 The adhesive
coati ng wa di-by—mxi-ng—cot wHt h t he sanme conposition (parts
by mass) & of ExpnplEe 5.| Nex heat resistant substrate, a
copper foil® OR(E Iy keted b | NZOKU; trade name: 3EC-VLP, 10
t hi ckness: | ® t her npl expansi on nt: 16 ppm C) was used. On a
rough surfé erof—th epper——+ot ned adhesi ve coating was coated
such that tggrth cknesp after| dry m and this was dried at 120C
for 5 ninuFesgﬁada t hef eby| t he|&dh et of this Exanple was obtained.
Conpar ati ve Expnpl es| 6| and} 7 15 The jadhesi ve| sheet of the Conparative
Exanpl e was [preparet+h—a—ran eent+eat—t o that of Exanple 5, except
that the m xtuye| havjng the conposli tli on shown in the follow ng Table 4 was
di ssol ved | n|-gEHS| Et[§! ketone. {Then| ke fadhesi ve sheet of Exanples 5 to
11 and Conparati Vel Exapples 6 jand |7

Maleic anhydride containing styrene-ethylene-butylene copolymer *6

Epoxidized styrene-butadiene-styrene copolymer *11
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was subjected to a plasma-cl eaning. The storage nodul us, w re bonding
defect, nold 20 flash, adhesive transfer, and adhesive strength were
eval uated using two kinds of the adhesidfe sheet, that is, the adhesive sheet
whi ch was subjected to a plasma-cl eaning, and the adhesive sheet which was

not subjected to a plasma-cleaning. The results are showmn in Table 5. 39 H
~0 a, r*l: magketed by DAINIBRRNJDK HEMICALS, INCORPORATED:; trade name:

HP-7200
*2: marketed by NIPPON KAYAKU CO., LTD.; trade name: TPM
*3: marketed by ZEON CORPORATION; trade name: NJPOL® 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, LTD., 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 Coming Toray Co., Ltd., trade name: SRX212



| D.

t

-.NoOC.--,kn O wcGrte'-, ud a)a) ..acC Clp~ a)'y NN UO0Qj~
a u
37
Table 2
Number of | Number of | Number of Adhesive strength
Wire mold flash | adhesive (N/em )
bonding transfer Non-gold | Gold plating
defect plating
Example 1 0 0 0 1.05 0.82
2 0 0 0 0.86 0.74
3 0 0 0 1.30 1.07
4 0 0 0 0.68 0.62
Comparative | 1 2 0 63 5.43 4.36
Example 2 1 0 59 6.01 5.71
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
(% 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

10

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

sheet comprising the adhesive layer was obtained.
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mar ket ed by ASAH GLASS COMPANY, trade nanme: LUM FLON (r) LF200F * 18:
mar ket ed by DAI NIl PPON | NK AND CHEM CALSg | NCORPORATED; trade name: HP-7200
* 19: marketed by Japan Epoxy Resins Co.,Ltd., trade nane: EPIKOTE(r) 828
*20: Showa Hi ghpol yner Co., Ltd., trade nanme: CKM 2400 *21: N ppon
Petrochem cal s Conpany Limted, trade nane: DPP- 6095H *22:
Acrylonitrile-butadi ene copolyneric resin, nmarketed by JSR Corporation,
trade  Examples7, 10, and 11
The adhesive sheet of the Example was prepared in a manner identical to that of
Example 5, except that the mixture having the composition shown in the following Table 4
5  was dissolved in methyl ethyl ketone.
Example 9
The adhesive coating was prepared by mixing components with the same
composition (parts by mass) as that of Example 5. Next, as the heat resistant substrate, a
copper foil (3/4 ounce; marketed by MITSUI KINZOKU; trade name: 3EC-VLP;
10  thickness: 25 pm; thermal expansion coefficient: 16 ppm/°C) was used. On a rough
surface of the copper foil, the obtained adhesive coating was coated such that the thickness
after drying was 8 pm, and this was dried at 120°C for 5 minutes, and thereby the adhesive
sheet of this Example was obtained.
Comparative Examples 6 and 7
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 ethyl ketone.
Then, the adhesive sheet of Examples 5 to 11 and Comparative Examples 6 and 7
was subjected to a plasma-cleaning. The storage modulus, wire bonding defect, mold
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.



nanme: PNR-1H, mass average nol ecul ar wei ght: 330,000 *23: marketed by

Sum tonmo Chem cal Co. Ltd., trade name: Bondfast 7M nmass average nol ecul ar
wei ght: 70,000 *24: market ed by Tei koku Chem cal Industries Co., Ltd., trade
nane: SG P-3DR, mass average nol ecul 3 wei ght: 1, 000, 000 *25:

styrene- but adi ene copol ymer, marketed by Asahi Kasei Chem cal s Corporation,

trade nane: —FUHFE M9t —mass—averagertpl ecul ar wei ght: 110, 000 *26:
mar ket ed by| ®u Pont abushl Ki é,(al sya;| tfr dej[@;ﬂe: VITON (r) VIR 7119, nass
aver age nol ﬂgug_é? WFi ght : |“3pojDoo| * 27 r kgt lesll by Ni ppon Pol yur et hane
| ndustry Co d . trade nane: ( rnna-twe L1 *28 marketed by Shi koku Corp.;
2-ethyl -4-npgh¥l i m dcz;zo e (ZVI§4NZ) 41 Cd ' 40fr - @0r~01100~-gZt 000 C
o7, C- OOLM i ? Fel - F=FOWRHOM| s G &t NOPO‘~§(()Q01001~C A" MQL\ DMr10000
NH- - GNNOOv i Er QOO0C0ONN
o |0 &S
2l (2] | 5 =I5
) &
[=x% 1 "p) o~ ol =
=
E e 50 - |2
e [
m
|2 R - |2
°|& 2 -~ |8
w
L |2
= B
5 |8
s (B
£ |9
2 |8
g (S
s |5
AR
|3
— 5
E8ED e
|2 eI]lE] (el g (@
bl R P L L R it R -
‘Bl elsl.gl.8 E.g:g.g -g
sl KBl [177) 17 1 O
o EIERIEQIE B S Bnls [S
el R E=1E= T)—-A:-':-—** -
sl XX glaldl el ™o 5} 8
8|81815 A2 &1F alE SIsS
Al || Z|R o< ojwu|x|* | §
=]
= e —
o S § g B 2~
— [=} = Q = c ‘:'_‘
2 E.&  |Eg& 28X
= gEEs |88 ED BIED
E882 |[FEse T x|




a) 0000000 0 z cd000000000 o H zCDC)J-o0 O 1z 000000000 p ~~1r cd
OiOCOOOCCONM 0 z b

40

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

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

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

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

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

*23: marketed by Sumitomo Chemical Co. Ltd., trade name: Bondfast 7M, mass average
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-ethyl-4-methylimidazole (2E4MZ)
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I n the adhesi ve sheet of Exanples which was subjected to a pl asna-cl eani ng,
none of w re bonding defects, nold flash, and adhesive transfer were
conpletely generated. In contrast, in ype adhesive sheet of Conparative
Exanpl es, nunber of adhesive transfer was |arge. 5 Exanples 12 and 13 and
Conparative Exanples 8 and 9 The adhesi ve coati ng was prepared by m xi ng

conponent sin accordance wt h conposition (parts by mass) shown in the
foll owi ng [Tabl 2R, |.and|Lhelmxturgl was dissolved in toluene so that the
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et hyl ketone so that the solid content was 20% by mass. Using the resulting
adhesi ve coating, the adhesive sheet was prepared and evaluated in a manner
identical to that of Exanples 1 to 4. The results are shown in Table 7. 15
In "Detection of nold flash" and "Dete#?ion of adhesive transfer" in Table 7
were evaluated in the follow ng manner, not the above-nentioned manner.

Det ecti on ngs biesvid iy TA¥N 8| ik iesidhEkiee skbre 61 ERariples vhivhepay ebjectedExanpl es 12
and 13, and Conparative Exanples 20 8 and 9 was attached on a | ead frane

for QFNspla&Qé.eieaﬁihé,eﬁon%%vae Borfithg WBfeGORRAN a8t Gnd HRLER Ak AisFs yetd t h
Au-Pd-Ni; 4 x 16 (64) (FNs; package size; 10 nm'x 10 mm 84 pins) by a

| am nati gn thod. After ,subjecti.ng a heat tireatpent . 145C for 1 hour)
correspo%oé?ﬂgtepyogetnﬁgat%fe Igtc?}gg Sltt’ﬁagl%etaepe%lﬁe lheegﬁ’/gﬁ?m!’%lf’%géa‘?’ﬁfa%%e and the
adhesi ve sheet = were subjected to a plasma-cleaning. The plasma-cl eani ng was
conduct s of adhestyedransien wag MiB%g devi ce (trade name: V 1000, marketed by
Yamat o Chem cal Industry Co., 43 Ltd.) under conditions in which the use

gas Wwas Ar, the gas flowrate: 45 scem the RF output power: 450W and the
operation tine was 5 mnutes. Then, the lead frame and the adhesive sheet

wer e subEeghslds 1Daid 183 adCompatativé BakufpRt 8(al 9220C for 15 minutes) as that
in the wire bonding step on a hot plate. After that, the lead franme and the

adhesive sheetrp, é{é@:'eﬁvg ‘ré@alta Mstﬂ}e}%‘ag%)% erlr%gg ?Qpﬁﬁh&t@&%koﬁgﬁég\@@{ fifepoxy

based nol d agent unt’: a nmanner o

transfer-nold. (nmetallic nolding).upd condit | L0 which the heating

| enpor ot PP ERE bf B AhO8h b BRGSO BR e R E and Bt 8 on-t i e vas
3 m nutes. The obtained 64@Backa es after the resin sealing step were

exam neddissphyedrigipleneggo thattke gelid conientias R0 nky masy indxapyds 12 a4 aches at

external 10 connection parts of the |ead tg}ehe_ surface of the lead at which
t he I&dhe€pmparstive Exavaples 8tand Ohe &) Exampledéntheanixbye avas disselvedin mothyl f | ashes.
Det ecti on nmethod for adhesive transfer Using |lead franes after the

eval uat i @hylddetore! sd thatabdisolRidodsdny avat Lo¥iiyerhassas detected. First, the
adhesi ve sheet was peeled fromthe lead frane wwth a peel speed of 15 500

m mn. Then, ghethdRaiitifgaditSivaebatig! thestBelive Rt fds PRE&REGAG Wer €

exam ned,
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.,



and the nunber of packages, in which the adhesive was transferred to the
surface, at which the adhesive sheet was peel ed, containing a surface of
the nold resin, was denoted by the nunber of adhesive transfer. 44 a)
NC)C) 00 a) OONOO QU a) 43dcdU 6 0)

Ltd.) under conditions in which the use gas was Ar, the gas flow rate: 45 sccm, the RF
output power: 450W, and the operation time was 5 minutes. Then, the lead frame and the
adhesive sheet were subjected to the same heat treatment (at 220°C for 15 minutes) as that
in the wire bonding step on a hot plate.  After that, the lead frame and the adhesive sheet
5  were sealed with a epoxy based mold agent (biphenylepoxy based mold agent; filler
amount: 85% by mass) in a manner of a transfer-mold (metallic molding) under conditions
in which the heating temperature was 180°C, the pressure was 10M Pa, and the operation
time was 3 minutes. The obtained 64 packages after the resin sealing step were
examined, and number of packages, in which the sealing resin attaches at external
10  connection parts of the lead (the surface of the lead at which the adhesive sheet was
attached), was denoted by a number of mold flashes.
Detection method for adhesive transfer
Using lead frames after the evaluation of mold flash, adhesive transfer was
detected. First, the adhesive sheet was peeled from the lead frame with a peel speed of
15 500 mm/min. Then, after peeling the adhesive sheet, the 64 packages were examined,
and the number of packages, in which the adhesive was transferred to the surface, at which
the adhesive sheet was peeled, containing a surface of the mold resin, was denoted by the

number of adhesive transfer.
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Cd a, 4.17:1 45 *29: marketed by ASAH G.ASS COWPANY, trade nane:

LUM FLON (r) LF916 *30: marketed by ASAH G.ASS COVPANY, trade nane:

LUM FLON (r) LF200 *31: narketed by Asahi Kasei Chem cals Corporation, trade
name: TUFTECH (r) M 1911 (naleic anhy#®i de contai ning
styrene- et hyl ene-butyl ene copol yner, nal eic anhydride: 5 styrene:

et hyl ene*p@itryarkeed brdSAHMBGLASSFCOMPAINY, thlde hadie: DEMIELON BYLBER

Cor poration, trade name: PNR-1H *33: marketed by ZEON CORPORATI ON;, trade

name: NI PG (haricdd 3y AS%HI GRAKS CIMPANS ahide hase! LONEFLON & [Gorgoor at i on,
trade nane: TUFTECH ( H 1041 *35: Ni ppon Petrochem cals Conpany Li mted

e %ﬁéﬁ%@s&cﬁ;«%ﬁﬁs&%ﬁgﬁé@g&%ﬂ% IR,
Ltd., L *38 T Co.
L B R S0k RS S e P A S L,

adhesi ve transfer Exanple 1200 Exanpl e 1300 Conparative 1564 Exanple 8
Conpdr at styren@Petbylenerbiriyjras {ingsseratibrrl 53®70)

*32: marketed by JSR Corporation, trade name: PNR-1H
*33: marketed by ZEON CORPORATION; trade name: NIPOL® 1072]
*34: marketed by Asahi Kaset 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-ethyi-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




46 What is clained is: 1. An adhesive sheet for producing a sem conductor
device which is detachably attached to a lead frane or a wiring substrate,
5 wherein the adhesi ve sheet conprises a substrate and an adhesive | ayer,
and the adhesive | ayer conprises a the#@osetting resin conmponent (a), a

t hernopl astic resin conponent (b), and a fluorine based additive (c). 2. An
adhesi ve Whaaet clhimedasoduci ng a sem conductor device according to claim1, 10
wherein the fluorine based additive (c) is at |east one selected fromthe
group consisting of fluorine containing graft polyners, fluorine containing
bl ock copol ynmers, and fluorine containing aliphatic polynmer esters. 3. An
adhesi ve jsheet 4f : I j =1 Qr i i 1l hably 15
attachedlfo a ﬁggﬁhgégﬂgﬁ%?ﬂggﬁnrln ggﬂﬁﬁ%?gFgﬁyaﬁﬁﬁﬂﬁﬁﬁ@5%3% egﬁbe sheet
conprises_a.sybstrat.e and an adhesjve |ayer, and the adhesive |ayer

conpri se§ttf“fhﬁag‘? ﬁi}eaflggqn}ﬁoréﬁwmpggahggqtq,e sheet for producing a sem conduct or
device according to claim3, 20 wherein the adhesive |ayer conprise a

t her n®setti ng W‘%@Tcmﬂ theragbertyn sheefl compaigesa substratspnd enjaghesew layarodsonent  (b1)
and at | east one of the thernpsetting resin conponent (al) and the

t her nopl asti ¢ desddhedoaniagarestimprizedd thesmasektingoresinecoapohentia)) g tdrabplastiesi n.

5. An adhesi ve sheet for producing a sem conductor device according to claim
4, 25 whersh Eb:ﬁpdfﬁﬁﬁ@,%ﬂ% fidcdink/bafidaddirken the thernosetting resin
conmponent (al) and thé 47 thernoplastic resin conponent (b 1) is in a range
fromO0.05 to 0.43. 6. An adhesive sheet for producing a sem conductor device
according to claim4, wherein a nmass average nol ecul ar wei ght of the

t her nopl gstic resi.n conponent 1).is in., 5 a range from2, 000 .to 1,000, 000.
7 hn ot ve ASrdBeST et B ate i SR CORIET SR ERA ORI BRI to &l ai m
3, wherein storage nodul us of the adhesive |ayer after hardening is 0.1 MPa
or gi@at avherain the ffusmpe basedradditiva e is pblgnst Do seJected Eomtbe group consisting of

fluorine containing graft polymers, fluorine containing block copolymers, and fluorine

containing aliphatic polymer esters.

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

the adhesive layer comprises fluorine resin.

4, An adhesive sheet for producing a semiconductor device according to claim 3,
20  wherein the adhesive layer comprise a thermosetting resin component (al) and a
thermoplastic resin component (b1) and at least one of the thermosetting resin component

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

5. An adhesive sheet for producing a semiconductor device according to claim 4,

25  wherein a mass ratio ((al)/(bl)) between the thermosetting resin component (al) and the



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

1 or 3, wherein adhesive strength of the adhesive |ayer after hardening is

inarange from0.03 to 5 Ncmin a tenperature range from 150 to 250C. 15

9. An adhesive sheet for producing a sdffi conductor device according to claim

1 or 3, wherein the substrate is a heat resistant filmhaving a gl ass

transiti eierinopRefidiadingoaipondmqE1 Pk i8R radnd.08 thlvegsmal expansi on

coefficient in a range from5 to 50 ppniC. 10. An adhesive sheet for

produci ng a sem conduct or device according to claiml or 20 3, wherein the

substrate is a netal foil having a thermal expansion coefficient in a range

from5 tq 50 ppm 11. Ant dhesj ve sheet. fl}(g)’r{’i‘ tprﬁduci na: ad.sem ﬁo.nd ctor

devi ce Wi ch i SUKR G oL PFOMTIRE & Fucqnsiugior ASyige rCording 19 ¢laim st r at e,

25 wherein the adhesive sheet conprises a substrate and an adhesive | ayer,

and 48 t Nderamasnass ayegee meleaplar waight p{ide thrsmoplastic s comnozent (bd) 8Pmst oner .

12. An adhesi ve sheet for producing a sem conductor device according to

cl ai nd 11 a rangediran 2,000 f1L006r00Ge resin is one of copol yners obtai ned by

pol ynerizing a nonomer 5 material containing fluoroolefins and vinyl ethers

and copol yners obtained by polynerizing a nononer material containing

fluorool efins and vinyl esters. 13. An adhesive sheet for producing a

sem condyct or i . r.0f ' : i: : ' | ast oner
4C %@ ddrd?ngm%ﬁ%e{’fo’?garédhcﬁ é&rﬁé@#‘@ﬁ@%@ L{L%rcilﬁg?‘&it} ¢l §

is a naleic an e containing s ene- ut yl'ene =10 copol yrer.

14. An adhesi.ve sheet r dugi n, senj,canduct or. dev] accordi.ng to any
one of ciErdia siprags mogits B e pdied Tyep A CaRRNg il MR G Bn one
surface of the adhesive |ayer. 15 15. A sem conductor device produced using
t he adhedfmreramesange fomdidgo260%ny one of clains 1, 3, and 11. 16. A
production nethod for a sem conductor device conprising a step of 20
manul@ct uri ng a sem conductor device using the adhesive sheet according to
any one of <clains 1, 3, and 11.

8. An adhesive sheet for producing a semiconductor device according to claim 1 or

3, wherein adhesive strength of the adhesive layer after hardening is in a range from 0.03

to 5 N/cm in a temperature range from 150 to 250°C.

15 9. An adhesive sheet for producing a semiconductor device according to claim 1 or
3, wherein the substrate 1s a heat resistant film having a glass transition temperature of

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

10. An adhesive sheet for producing a semiconductor device according to claim 1 or
20 3, wherein the substrate is a metal foil having a thermal expansion coefficient in a range

from 5 to 50 ppm/°C.

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

25 wherein the adhesive sheet comprises a substrate and an adhesive layer, and
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15

20

48

the adhesive layer comprises fluorine resin and a reactive elastomer.

12. An adhesive sheet for producing a semiconductor device according to claim 11,
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.

13. An adhesive sheet for producing a semiconductor device according to claim 11,
wherein the reactive elastomer is a maleic anhydride containing styrene-ethylene-butylene

copolymer.

14. An adhesive sheet for producing a semiconductor device according to any one of
claims 1, 3, and 11, wherein a protective film be provided on one surface of the adhesive

layer.

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

of claims 1, 3, and 11.

16. A production method for a semiconductor device comprising a step of
manufacturing a semiconductor device using the adhesive sheet according to any one of

claims 1, 3, and 11.





