DESCRI PTI ON SEM CONDUCTOR DEVI CE TECHNI CAL FI ELD [ 0001] The present
invention relates to a sem conductor device. The present application
clains priority on the basis of Japanese Patent Application No.
2011-119606, filed in Japan on May 27, 2011, the contents of which
are incorporated herein by reference. BACKGROUND ART [0002] The

t echni que whi ch uses an adhesive]BEéek_ Ie)ﬁechnique connecting a
sem conduct or elenent on a |leadfrane s known. For exanple, this kind
of technique is disclosed in Patent Docunment 1. As for the adhesive

filmdisclosed in Patent DocgmftokpudThR Seefde bed that a film
whi ch contains silver filler 1n a tﬁ%rnnsettlng resin is used. Patent

Docunent 1: Japanese Unexam ned Patent Application No. 2002-118081
Pat ent Docunent 2: Japanese Unexam ned Pat ent Application No.

2003- 82034 [0003] Problemto b | nventi on [ 0004]
However, the inventors exaninegygﬁhxggxg¥gégﬁlt, it is proved that

t he convg0o@ignal adhesive filmhas room of inprovenment in the stress
rel axati bility between a.sem conductor. el enent and anot her
monber . DServstrE QR e R EB0a e asfit Docunmnt. 2 di ol oses
that in dheigresent gadiceticdtiesisvejorgy oudhe badid eff Japaese Rateat Applpetion No.
portion Y £S5 16€3%0 i Aki 0 1 LR, 2 28

result, [@e gilstrf\gma%fi()rynJag%?gP%g# Q?’i ?t?lelf‘ hbi%dg\rfreglis éfneven-ar%grgcg?%r%tad

t o Pat enthemdehyeaference.it is di sclosed that in an adhesive |ayer
consi sting of paste, the concentration of the silver filler increases

adnesi ve force significantly dechabbBBOBAIBO tom surface.
[0002]
The technique which uses an adhesive film as a technique connecting a semiconductor
element on a leadframe is known.
For example, this kind of technique is disclosed in Patent Document 1.
As for the adhesive film disclosed in Patent Document 1, it is described that a film
which contains silver filler in a thermosetting resin is used.
Patent Document 1: Japanese Unexamined Patent Application No. 2002-118081
Patent Document 2: Japanese Unexamined Patent Application No. 2003-82034
[0003]
Problem to be solved by the Invention
[0004]
However, the inventors examined and as a result, it is proved that the conventional
adhesive film has room of improvement in the stress relaxation ability between a

semiconductor element and another member.

DISCLOSURE OF INVENTION

[0005]

Patent Document 2 discloses that in a silver paste adhesive, silver filler present at upper
portion moves downwardly due to sinking of silver filler, and as a result, the distribution
of silver filler becomes uneven.

According to Patent Document 2, it is disclosed that in an adhesive layer consisting of
paste, the concenfration of the silver filler increases from the upper surface to the



[ 0006] Thus, in the field of the present invention, it has been
required to reduce the decreasing of adhesive force at the bottom
surface of the adhesive layer. It has been thought that in order to
satisfy such a requirenent, the adhesive layer filmthat is pressure
wel ded between a sem conductor elenment and a | eadfranme, preferably

h f I i f il fl.ll di i buti. in i hi
has Pt S5kl AL O SL LY Ll LB b R

in the casdaden whichsilver filler was distributed conpletely uniform
it is pr??{(ﬁg that stress relaxation ability in an interface of an
adhesi ve ay«l_r fil mcannot be obtained suffici entla/. [0008&# As a |
resul t t A&ustindhg fcld ot drespresant Hwientiom it s been reapirsd foieduca thadesrRasing

adhesi ve gl adsive o fde St ktObtontl bR fRE LREHE RAEi0e (401 Ct FRYLRE thHghethaaS
DA | ayer, be|low, nan- u?ryfor m.di st ri butjon_of si Ir%]gr filler genergtdes
By 1de

in a thi dkQEKE gy pfequigment. Ang adiegive loer flmnhpl s prpsstre we
]chlnce_r t ai fbft\i'dcen?a déémfcfaﬁdmﬁijr eﬂﬁﬁérﬁ_dxﬁ Ppladsedef pmfaé:bm% thas ipeefsct]st tigiform
owi ng of r n rs.i 1e inner portion and the outer portion
of the pggy%rﬁﬁlgg}ﬁh}%%@?qﬂsﬁ%ﬁmﬁgchfegg%d that the concentration of
silver fi[DO@ increases in the inner portion of the DA | ayer, whereas
t he conc i Nl L. hath Lnt el
P e R
the DA | ajstrbitpd cerapletely paidon), iths paoveddhatistigss whexaiiemelsiby, injan intprface

found t hafr ,RRqhdsRBNRY NG chittotbRlobRMdAGuERASKIyL uti on is desirable. In
ot her words, the present invention provides: [1l] A sem conductor

devi ce, &Bm]i sing: a base material, a sem conductor elenment, and an
adhesi ve Asy edsuit e Ve fivestothRirthpaeantigtd\eenad henbake ieieidhativatder

e conddOro s oS eveqhetS ROPRG P conaner e PEr BRI W upitomy
in the adhesbwen eisdrer i goireates ine: thhesstdimttianhef layeer mal  conduct i ve
L1 SRR A0 s SRS A A
rangi ng fthemflowing of esmadidiesy it Hie inapreRITian |ang dhe guter pertigngel B pasts-
sem condugh@rthi| @ Rbe pRsuhe] HEPHB chicedtrhtiBr 6f iveeRiMressesbedth thk inndnd
the cont e o b e Rl condiet e L er 0 B.Lhe Lo o, % 5000
mat eri al dfahé A degee.h THerédyt Biress relopatiss ebiligs atChe Hdtle ifitedfha@waiaighe DA
formul ae 15%@ iSaldsfied: A<C and C2<C [0010]

[0009]

As a result of examination, it is found that an item having the following constitution is

desirable.

In other words, the present invention provides:

[1] A semiconductor device, comprising:

a base material,

a semiconductor element, and

an adhesive layer intervening the space between the base material and the

semiconductor element to adhere the base material and the semiconductor element,

wherein thermal conductive filler is dispersed in the adhesive layer, and

when the content of the thermal conductive filler dispersed in the whole of the adhesive

layer is expressed as C,

the content of the thermal conductive filler in the region 1 ranging from the interface of

the adhesive layer at the side of the semiconductor element to the depth by 2um is



In addition, the present invention includes the followng. [2] The
sem conductor device as set forth in [1], wherein the foll ow ng
formul ae are satisfied: 0.75< d/C <0.97, and 0.75< C2/C <0.97. [3]
The sem conductor device as set forth in [1] or [2], wherein the

t hermal conductive filler contains at | east one kind of particle
selected fromthe group consisting of silver, copper, gold, alumnum
ni ckel , gf{Eﬁ%ﬁ?gaﬁ &9 ca. [4] The sem conductor device as set
forth i n tlmgonvend o thef thermad chiBluctivdElei in thdreeghras ramgingrfrah thesinterface of

| eadf i . .a., i

o S 0 BB T ST LS o
seni conddes HHlowingdernulag age sgtisiad: devi ce having el ectric power
consunpt i Qbnd c3<®W or nore. EFFECT OF THE | NVENTI ON [0011]

Accor di \?\A% to_the present invention, provided is a sem conductor
devi ce whP?®lexcel s in yield. BRI EF DESCRI PTI ON OF DRAW NGS [ 0012]

FIG 1 idsm adaiﬁgﬁ,&h@px@gérmﬂ@)enﬁb@iéicﬁﬂ@y\ﬁlaqom&ﬁng.onsti tution of F} he -
sem con evice.with regar e present . enbodi.nent. is
an enl ar Eﬁiﬂ}? EW‘SPH(EL}?EOTS‘?PHC%&?&?&?%‘% Hb@i]cg’%grﬁ&\ﬂ‘%i tﬁhﬁvﬁ?g fprmplagpre
MODE FORs&fsRi¥] NG OUT THE | NVENTI ON [ 0013] One enbodi nent accordi ng
to the prOefsg@Hbﬂ{%ia%\O\%léIq‘,ﬁgt ; ai ned below, referring to the

drawi ngs. It shou e note e sane reference is attached to
t he same [ZloRse samic¢nsiuator dednens setdoh ax pl] am 2], oderdire thechenma) cheductive

omtted b : hSH L I : 1

const | tut ok Cofuifh Bl Kastbne i OF pA Rl ReRg IR R Gogy ORI
2 is a drampsigdhalimgues rckelealupiigpnstsilicanart of the seni conduct or
devi ce 1Q4Ba¥Rehitoiti@torldevidaCasSeifee e 6h P bnél &Y [ EPtol 3] OvhéMinSthe base
enbodi ment %\{??Z.thedtg%%e riia?t er.i.al (d§8 pag 2 t he sem conduct or

el enent 3P2tSIR) 1% WATTARG 2invat ok e a BOARIRSHALG ng t he space between the
base mat ¢5] dheasedchitdmgustenideordust st Pkthnintnd ohe adfidre [4]e imssn the
mat eri al el I . i 1_contains
the.t hor faficohAfERMLABRE fBbeP UPHER hail RIBBNTINE S RUElpcbn BV T

thermal &o5nWgetive filler 8 is dispersed in the adhesive |layer 1, and
when the content of the thermal conductive filler 8 dispersed in the

entirely of the hesive | .1 is expressed as C, the content of
the ther %F%QﬁiﬁquENﬁi§N8 in the region 1 ranging fromthe

i nterfacgoofl]t he adhesive layer 1 at the side of the sem conductor
el ement to d h of 2/..tm.is expressed as C nd t.he content. of
The' ner mteSrdnfabF pfse bR FOPHEE REGrBhoSaueh Sy rifh flbs
interfaceiadd. t he adhesive layer 1 at the side of the base

material (the die pad 2) to a depth of 2/.tmis expressed as C2, the

following fornulae are satisfied: A<C, and C2C. It will be explai ned
in detail bel ow, BRIEF DESCRIPTION OF DRAWINGS
[0012]

FIG. 1 is a cross-sectional view showing the constitution of the semiconductor device
with regard to the present embodiment.

FIG. 2 is an enlarged view of the semiconductor device shown in Fig. 1.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013]

One embodiment according to the present invention will be explained below, referring
to the drawings. It should be noted that the same reference is attached to the same
constitutional element, and explanation thereof may be omitted appropriately.



[ 0014] The adhesive layer 1 is fornmed by contact bonding a resin
paste conposition(die attach paste) explained later, with the

sem conductor elenent 3 and the die pad 2. The inventors of the
present invention found that non-uniformdistribution of the thernmal
conductive filler 8 such as silver filler generates in the direction

f t d K di t .

Sdhes vo TGy aR s chCin bEVRERuA s gh ob e hutrdrdo
1) whi choif hinhbodimdntby contact bonding the die attached paste al ong
th ti
11 or 6 hdeorbd e b HluPS (R BE A SAL AR Rl SRIRNE! e
i magi nedshewt o1 Figws. That is, when the die attached paste is pressed
from bot g isdoonlilord tatteoto aeawerﬁtﬁctcﬁaéﬁ He the'Bask HRAEAAS bANIRE

in the outer portion of aste ereb he caoncentration of 't he
t her nal GOREQBREYR qlﬁmegﬁ smrl rihe ﬁ@hqswr?elﬁyqsolr trtt%tﬁeleng theesnagh beiwpen the

| ayer 1 l&@@@ﬁﬁ&rﬁi ahéthd Bahicbidictdf elbent! Dt@tiRGe  thObaddatiiaP bnd ad,
it can be thou t that t he entrﬁtlo of the, resin.n

| nt or f acSETEPIRHOTRINBEY o Th gUETe dRNeD enigiHBS hemHH Pt s .

i nner poilh ithe seibivohdwtoraddhess Ve, tmyiﬁerrﬂalmdhxmvem%ld:arfs éd dizpetsé® in the

formul ae 9‘1851 eala C?({;tndAshe% t'hg%ﬁntent (gf ﬁp%ﬂ%rm%} c Hre hﬁ II 8 Hﬁ% %Qtﬂn
Yeayer FSEY | the

the adhedfVe ng t'he condiTi on as sucC excers’ in
stress r eltlematmebn ofilthd iadlyesive layerh i intexpessek as A6 dbe dtontg;hy of 9:h¢1(§1eertnhle

sem condygh Afctigh ﬁ'ﬁ%{‘g i tﬂethE{ ot Ieﬁlglgl%%t% orh % ﬁ’l@é?ﬁ%é %?he il eﬁté‘e f]a]yer

havi ng stress rel axation el n cur ed
seni condikt gfe aém%sem@nﬂﬁepeaeeent tr0 2 SEPBEH e 1sorrarassed asChamd the

distri bu;cbﬁﬂénpéf the iv@maf bdyﬂd@t&twdTﬁIlélﬁB taplthelsfb ¥i6n :gamle@ng e alea;hertat:segf

ways as ir 0 at sjl.v iller..i e

ooty Ehathe aheSie LB 1k Pls S0 ot e bBR waletivthedhe pal LB adel phrkes

upper surekpmssedfas (Rethedbibesime fomydie dro satiefiethot t om surface. The second

one is t t(§a¥3F? 'llﬁwmh e%#@%ﬁkHQ£ﬁ3aﬁH§@“;hat t he concentration
ver er

of the si i s"conple unitormTtromthe upper surface of
t he adhedPVEt]l ayer to the bottontsurface In the first distribution,

si nce t hereoRaeHd ﬁg;éroﬁls%nﬁéd N¢ Eor{thétlb%ﬁdﬁg atrl%ﬁn Qﬁt& @&nﬁb‘é’tﬁ@rﬁﬁte%a&ﬁ‘e
adhesi ve | ayer becofres si i cant hesi.ve %grce at the

bot t om sAFELExRFEnEs latss.ari theéﬁmt‘t‘?éx‘&ﬁt‘i’fétlelﬂ%g anfl the dig Padéond
distri but’trhénmvsmtaﬁseosltlte/@fesémtl {@entich dhuidr thtaumed-uuﬁbﬁﬁrdﬁtﬁb@mf of hke

Cnt er fasdiera ReRRTE e RSl 4T THELERE bR AT B BRalbhdaitionl
[0016] | r‘ooudxmgﬁ@s tthiclkiess rdiieotgprt of tthé dayenb ol ithee rdhesividlapeth@rdiicte nhayy be
1 .

s Consetx n% ﬁ% gmsqﬂﬁﬁdﬁegﬁqu){bngw&h dlg%llgl%flrbédrt?o%ﬂ% ggénc%uég he die

conduct i ve e upper yeér an omer

t han t hataﬂéﬁhqdhﬁasﬁﬁh aEmgpdet prnesedadisetifinn ghihough dthe drediagism Hipé ithermahn

exhi bi t  shohessivealirRx %tbéeam%%hweyl Abtrib@ddh sheekpRREd) M lcah fb@@ﬁta%t’ﬂ@d e
bottontlgﬁﬁrface as well as excellent adhesive properties 17] In

this enbd8t'?Eht, the adhe5|ve | ayer 1 preferably satisfies the
f or mul ae That &swhh Che<dle Qitachied p@stZ Ipredyel frotn Bath shiesathe QISM dif ﬁim defkérn g

each of C/C and Cc2 t he. im.t t eof or

hr 1 nkagd" dds PR on i oy PEGUet oo BiF Hheier | FpERH th SonCaniation of
suf fi ci enthé yhamal borndudtivd fillad8iinithe inwd pestioreop thepaltesive dayebd becomes
sufficie e th r sul.t . of h
of o o digeesheh bl okt 180 HRNGmeR Baft ! £Mn' o indiRA B A€
expansi orconewtifafion eﬁthedes;n irnbeh lnt@tf@qee 9§ ﬂ@cﬁdh?&i%‘?tbéel‘df bespaIeR blgélahtbse

control | gfat dnagdehidi 'p%ﬂlons' RG6h taﬁeadhéstt@@ra anpem be @?&@@édf b uenfonﬁatae
be increased, occurrénce of canber in the adhesi ve

yer |
cont rol | €d!1<G gt GerCuofaid respltial exgminaiion, floisofuad ﬁﬁ%tnthadfr@ﬁ%?ayer
layer 1 whtisfyirgaetenditorbal stk exdels e gtasesaxatbxisitityoin bath intdrfacénd

Accordingly, since the semiconductor element 3 is protected by the adhesive layer 1



In addition, in this enbodinent, the total depth L of the adhesive
layer 1 is not particularly limted, but, for exanple, is preferably
6 to 200 Am and nore preferably8 to 100 Am As a result of making
the value the lower limt thereof or higher, it is possible to
exhibit the stress relaxation ability sufficiently. On the other

P 5 8 g o S 18, RSO s i

cal cul at i1@nerease®d of content of the thermal conductive f| ller 8, for
exanpl e, rbdmgs)f ol | owi ng nethod can be adopted. In other words, at
first, a binarizafion process |is perforned on_a scanni ng el ectron

m cr oscof@nYPianaly asi ok sistibatiga QﬁSlkVﬁ@ﬁH%@sﬂW@dhavﬁ ayer, fhege are two

t hi cknessvaysr &CFolws. | MHNErdi iy i alhidt OilvRr GRIRS Sis alb@lbh{fwe&hiﬁl that She

et to the vo fracti.on of. the caondugtive fi t aj. ned
She oo cdoneDticn o RE SiSE Mg rintweR S Henrpeh ueth of i Slrars Mier
of past e.to Hubbetpme stifyce. t fae becvadiconeds it gavarilbarie dishjbutdiesuch that the

it or val SCATRRPREE S lSlel P 4 Borg el bkRET o If pRn@ied o112

filler 8 adhese*eecllaymmtthe bb‘é@«ersgrfaqﬁn dn éb ikt distribution] sibes teploacanérdtion

using sil Mo SH%' i ﬂ@ﬁ\@y

it can bg\fggv%:ﬂ IF%%G q@? tr)ﬂ&%‘oafll;’1 @ e%ﬁigg%ﬁg%%x}/egln?erﬁ cbglr%g IS%ntlse Hegfhe,
the cal c&h%@dl@ﬁveforﬁﬁét @@R@pgﬂm Predateriarags-asOR dhe gher hapdyigithe sggond
order fr qm@tﬁmldap Figte Bidfdr filler ishﬁsthBW@B WRabEmly td’t@r ﬂlﬁtenlt@éf? of tHeRihgide

ho e’ MrehiiBe Pircss RS kicH SifiSMIe iyetace's Pftﬁ Adhod Sy et FargR bhe

upper parstfficientlgebtaimedt part. Subsequently, (1) the content of the

1st Iayer 1Qi}the Nth [ayer fromthe upper part to the |ower part is
cal cul at d hereafter, it is calculated, as the silver ratio of the
1st | ayedn eogigist,eecordmpintthisfembodiment, thgypdh¢siexlaper, 1 tsheonstitutedrsuclatliab
of from thechilent: AR oft l‘?lettﬁ@'m%[‘goﬂcﬁ%ﬁ% ﬁ(léx‘ !;\ﬁ@rth %&Eqaﬁf ah$hd ’e‘&t;om

| ayer + 5|Iver anount of the 2" l|ayer)/ e’silver ratio
of ~ from tHET 8 {oyerytban that tqféhwﬂrﬁler a’ygkonr( éf@@@mgéhﬁbﬁ@d%qsnt%@wrs% can
| ayer + %klu‘bﬁrsn%@ttﬂdxaﬁén bbigity2at BAY e dpper htéifhdeemdan® botom finfelBedNah

| ayer) / Xx = 100. Slmlarly (2) the content fromthe
| over  part-t® elxﬁ‘gfq&géﬁg}esﬁﬁlpfo}}egleéal culated. Thereafter, it is

cal cul at ¢8017ds the silver ratio of the |'st |ayer (S|Iver amount of

the 11 S¢ thMeIdnthutOty, &DSARLVCRyEAt bRt sgmﬁéaqhé S AYE5sL el

2'nd | ayer = | ver amo

2'nd | ay60)97>©@0fb75< Ct2f€%<§+9i7vef\s egesudt fomatkl@gmqheoflﬂé@ ﬁﬂé@f’cﬁhﬁ L3108
N th | ay fmit tl{e?édﬂ/&rle?s%ap§hﬁﬂk§ od d&!reds@é/ earnd"'stl%ké i'@ixaﬁﬁi?‘dﬂﬂltﬁt:aﬂ B@

2'nd | ayer _+.. ntoteNt

100. Fr oﬁpﬁw@wﬁ%ﬂtﬁ@ al ﬂ«ﬁéﬁ&% a@eﬁv@mpgftm%?e %f@ﬁweﬁiy 24 %@ to

t he tot g@rﬁﬂiﬂJﬁthe}Oﬁarﬁil lay er regdile o @xta&n@ étghtd‘fBCIi/EShr&hGQ/(I benhd ltg.rdmﬁﬂﬂt
part an In the

h | t ed
Fagi on' 1 thafef A Bisti b diert sribeS oo Hand Bt absroe PEfHiRoa o
side to arablptdandfe @gunotied.t hie additasm, \smcbethedm&ar ¢xipensoh ceefficaht oar( by
whi ch t h
| a'ygr : : ﬁ%h&s‘éh 6&%@%%”&% Pa%net?b‘?ﬁgn é’%&ﬁesﬁx% lta?g/ 10‘82’13‘?%{: %gﬁ%rro}?éd 'T:goﬁ%
rangi ng fwwb,tlhé possiblertacidtain an aéhdstusdayertlewhish (eacels pablalzr)cescifdbe sloesa
depth of rglrslﬂzﬁ’acﬁ‘ﬂc abtillf't? aRH BRI MBsibANE r&perﬁg? SIthPﬁ@rénfBaEh'r&n( 2 153463&@3"{5

calculated, fromthe’l ower part tot e upper part of ri1s

adopt ed. dinsbogeh ﬂféhmlu%?wcmw,fhﬂ jetsetipg %ﬁﬂ%hqfé%? adheﬁlﬁélayerl

adhesi ve dp ﬁt@haﬂely Aad eofitrd1ifg the proauctanietodver fhiel defficohdudtbe device 10
mat eri al erefo is not limted particularly, besides particles of

si | ver, c?é’B’f%’F‘ae ol d, aluminum nickel, alumna, or silica, particles
cont ai ni rj§088]l ver as a main conponent, netal particles such as

As shown in FIG. 2, theupper surface of adhesive layer 1 is bonded to the bottom



[0026] In this enbodi nent, for exanple, the adhesive layer 1 is
obtai ned by, for exanple, curing a thernosetting resin conposition.
As the thernpsetting resin conposition, those including a general
thernosetting resin which fornms a network structure of a three

di mensi on by heat i ng is preferred. The thernpbsetting resin is not
limted C bl |

liquid rg n ec(“'(L){J tﬁl%% IF%I%]duC%r%{e%%E%Fg dgls}‘% fg%%ﬁn gﬁ}ffeo‘}‘ th%%héggégm?room
t enper at dvpede(d2t3> k. lethade&ar’hJI % crasy apctosal gisivnwhen lfepoboykfrdem f placing
radi cal raﬁlea{tga{mﬂ%&m@&s&dct& elefRiP'3 (S &@fgﬁ AMrdeinBe hedeBth from the

exenplary thernosettin esive Cco ti’on may_contaln various

addi t i vednsiess s sidecqfithe, ae@@@pﬁuctqg @}anf'@ o éhf‘eﬁfdéiﬁ%“’c BOFs fre rip2441toR.
initiat orm S2BRD U@ 18R @6 tntelfRR2Ala SHAHRHE HagsSinatelis] (aleclwmwfdhe

havi ng - 0 n the nol ecul e, and r.esin r a.ne
ot T uesur ot e L o e ametrer iRl ViR B e b AU e hg
t o be cunkidknespetihtmtmld adhes’hy&@mcy,anaie&abﬂrrzmeectibnél-xde\cyanat e

b t b 1,3-di t

1o a oy Ao s ok RER LR RRREGR et Al S RRLT R 20W OB o
napht hal eite, wd] 6s meﬁyiarih@ botttap lsuﬂfalestéhe 2¢1ﬁwdndﬂma€t1@nmﬁht Hilalﬂsmease
1,3,6-t

ohenyl ) rﬂ%%ﬁkgﬁi:ﬂﬁbl{?ﬂ{ﬂt 8ﬁe b %%\gﬁéﬁgﬁiﬁﬁﬁbﬁ%@ mﬁlesh\}%' 1§ye(r4 cﬁypﬂa@@& €
2, 2-bi s( 40 Syesrace beiweey ﬂ)epb%wgh@lrfage@ Ehesse(lgcgldéptm slegeat %%%&@Ppef
pheny! ) pr:apaReor b 3 Mn@&hWQQYiQ%Hﬂcmmeséa{’cM@d‘ﬁfbﬁ BB 8BYA Eross

t hi oet her, bi sf4 cy a ]IQ%' sul fone, his (4-cyanate

pheny! )pﬁS%tH’r’i’P ’énagﬁo %rlphenyl ) phosphate and cyanat es
obt ai nabl[e0fajom r eact i on of novol ac resin and hal ogenati on cyan are

exenpl ar r havi.n ri-azi for : i Z
the by andp il AR GRloa it el artrh pd 128 LR BRI RI R
used. Thifer premdbymeprefesahibtiél thedl ngye ol/§nand mwiorg prefieralplyl 8i folifée t idsnal
cyanate ry r

y gﬁilﬁbaf{s}%ﬁ&ﬁ%ﬁﬁ] ‘fgtgd“geo%ﬁe gﬁvgﬁgﬁ&ﬁ hﬁgeo%k H%hér,u hs ASssHI® &hlb?tcthg

Lew s aci tlar am ne, salts

such as sH@sislaxaiobability sufficientlya) (4 the ptisp @Pﬂc}ﬁxsas & TE%W] Hgnaldes fherratie
for the aladgice liesthBreof HOBSS, BE@mﬂw&,ﬁa &ack be vesegpgareral |y, For
exanpl e, h?(ﬁm c nmetal conplex such as zinc octoate, tin octoate,
cobal t na[ﬁ enate, zinc naphthenate, acetylacetone iron, netal salts
such as dhumdition, dhl this ek@podiirent hthertotie depﬁhnh @ﬁ]tlmtr hdimsivaridyfani rnesiot

h t i i t
Tt ed e ARE, o Bt B BENOHaRBE AEa6 B b ord flerd il
m xture dp ltaﬂoumr Aﬁraerqshléroéonalwg Hedvaliothe @y‘mﬁa\mt utb;eg@q{ ek, iided

toget her ﬂMSEiﬁieottohéﬂnﬁlﬁﬁiensh%éé’?eI%tl%H R %uﬁﬁ:‘i”éﬂﬂ oxet MBS th@Hald, as 2
acryllc resin, nal el e resin

[ oxy'resin is_a coppou
whi ch hasreﬁ%%ma#%ag éhf'o’l’ﬂ]lj? $hei WppEr Ijmemgwfﬂﬂf ?rﬁléswp%{ﬂnee ofiR PWEEBIF Ere
a net wor ksuppfebgiiur e of a three dinmension by reacting the glycidyl
group wt@ at to be cured. It is preferable that two or nore of
gl yci dyl 5 ps are contained in one nol ecul e, because even if a
conpound Asw caiguletidrymethed gif yaitehtlof grecthprmad comduetied fillend, fforoixempla ﬂreed
pr oduct t ai
or nore oﬁoﬁgﬁh{g rﬁé?’g‘g?%lﬁ%%?@ Pe?nehpm)ﬁ(iil &?rdtsh% f]%uhc flﬁgﬁ%. h o%ﬁsﬁx S
obt ai ned ogm@&pnlatspamntg‘elmtmph@wmscmww@gh@abhnw d@“t agve A
bi sphenol 1ager 1%93131&911%@@%&% Yrﬁﬁb‘ﬁﬁ?antzﬁtﬁfne;%eesg'tﬁé ﬁw&mﬂdng s&'tb @ﬁecl . c

structure such enat ed henol ro enat ed IS g
hydr ogenat@dmgiis ﬁ‘é?ib?{ of Oélﬁlé%a’ﬁ leépont@»yecﬂ théﬁaﬁr@épmur%%ﬁmed om

Cyclbotlex aﬂh@dbl@h@@éﬂ@ém%rﬁﬂiﬂ cﬂ@ﬂt Mﬂhlét\/(ﬁﬁnaﬁth%lﬂﬁéqueﬁhy,ﬂfil@bmﬁnﬁbd(ikﬁg§ uch
as ut ane edl 0 OCl anedil n ecane
or vat | Voo PR e Pt PoRas & sl A biai Ragss SRR 8248

t ri hydr oxinpdrealy, lthetiharedcidkelgehe nontentiofl dpinenlodond ket vetfdler 8 afidach of the
layers. This embodiment will be explained using silver filler as the thermal conductive




If the nunber is larger than this range, then the nol ecul ar wei ght

i ncreases too nuch, such that the viscosity of the electric
conductive paste increases too nmuch, and hence it is not preferable.
More preferable nunber of phenolic hydroxyl group contained in one
nol ecule is 2 or 3. As such a conpound, bisphenols such as bi sphenol

bi sphenoRLE 81 o FIBUREHE Bhy B chEHERTERM Y MRACNB-ci A8 AR, "Here,
di hydr ox ﬁheb@ai@éﬁmmfﬁée CQUéQni’aS pesfomyled b ﬁ“ﬂéﬁ@l Fafsthl}ll Qrd@rfeolb it |
met hy! et hylsirg %{é%%xspe(rff%é%t 15%@1‘3%19:' Ind ISxTY u' Ofﬂﬁe(N{H 1@?&%@8&&1&@”0& the

bi phenol ; and derivatives theréof ncti onal I\Ptaeno s such as tri

( hydr oxy SRR e Hfired %Srﬂﬁetﬁrylamx%ﬁ@ﬁ{ﬁpf@% hethe N thAgyes Siom, e uppy
t her eof ; pﬁﬂrt@@nmd at. nes;i;bbe(;ue@taﬂl)rtge @&ﬁaﬁlosfﬂﬁmha 6 R0 lay er

novol ac, cre novo=ac th form |st|n

i vor 2o s R urAR s, el oot gty eaﬂlﬁé%%ﬁﬁﬂe} Folgasied s tye

curi Rg a?sdeérem‘ambf e 1efdayar =+ @dver,amointlafzthk ¢3 la}eﬂKDSHETE the silver ratéo of )
tri pheny is i e C 0 uc
as diaz abﬁlO o@gﬁ%@ uﬂr} ceneh%?;ld g%{%’(g ?{}%er ggﬂmt%éage erI E?ver gﬁgaﬁtz%@
conpouds 2 u]@herap[éileﬂﬂ;et htie sliveiaratp ef from the 1* layer to the Nth layer =(silver

2-ethyli W?@P@w%@gﬂgm& to hQEﬁ‘meréL LY o HRZH e Nith

2- phenyl - 4-ne r ox azol e,
2- pheny! Jayes)/§ K T6¥é@§ﬂﬂ§ﬁﬂ@pdazole 2-C | | H23-i mi dazol e, and an

adduct OfSn%ﬁﬂﬂ%I'EYj ﬂh@b@ﬁé@fﬁ)@m&18wér€d:afmﬁ@u§peﬁaaﬁth§ tdl@Aateg are used

f avor abl ese arti red s i dazol e c ds
havi ng néﬁhﬁf% Shdithe Blrlafféoasgl#ﬂ f@aﬁ@rof the, U Sdaveio ilveramaugt ﬁein
i s desir dbjee/X)s 100 thesElVemntatib o@ﬁ@name Irse &dyer toathe ¢ inddayee s (B],lveﬁmfhount of

mal ei ni d%ﬁé BSi laycir[ 09 ﬁ%} = 't %theﬂfl LY ﬁ%ﬁ}%@gﬁ) ngf;ﬁ%? ééﬂveﬁi tlgr?f 0%1 the

conpound havin )yacry groups
net wor k slts’cdﬁxem(ethgﬁ\l th 1tamr€e(8dvmmtmhowe lesabayeny SI(IYmtam)oamrqﬂtbqR nd

G 0UPS. { QuftCutiathol indli FRLAPH Rye9RR1 AT —0NS: R £ 1R acr i oy

groups have to be contalneg two or re_of oyl groups

or ef er ablijoldhessaumersd vapigssilyen ratie yf gl dayisrsdodlag ﬁ/ql @imogg| of silyery
co Irmo ;J Rd wie c{hgngr?g ﬁfétﬂiﬁﬁndéﬂi'cgﬂil thenipper prgt dddafie ﬁ%rﬁ;@rtl@&i?ﬁﬂat@(ﬁ

pol ye e es r bana e avi n

(ot ) acre ke g ciie! %ﬁwwh&n@%ﬁé@ e A e R Blons
3to6ecC aeﬁdmesnt dtsolesto meloptitdfidgnt of theigdthesiviedayek il phagdvanatip(leferced and
those havj T bt ai ned b
react i ng Bk yﬁéﬁh%éf%(%?%sf RER e T Pt 1ol eriO gty DL Y
t her eof soiey derdas farHoX e ih dvd 19glosgangiog @pﬁuﬁb@ n@tf:rf@:etaé the wae bon
atons r el@ﬁ@e&hﬂ@hé ﬁé@%ﬁhd@@ta‘i{e tﬂ SHBEH e RIRESE 56 AN LIRS RatdqY) NO

no aronatic rrn rerer h can be obtai ne Yy reactin
pol yest er'p8Fy i %f ‘%W@t"hﬁ f&m pig toaﬁ’Pd‘PB‘?r ReEathg IQ(;/!;elané? é%qpt‘?sﬁ a

pol ycar bqoez®, those haV|ng organi c groups of 3 to 6 carbon atons
ti th h | i nk f d,t
o omat i o T SPaSaramiRt Sue CoNRRRLE R BBHTEIRG, Toy ab 20360 fmal® "
pol ycar bmmaﬂmpwb;ﬁb]les 8 viht materizd theaxtornik inot inited pamdtdmrly dtesides pariclendt
0034 f
[ ] ]@erp 8+p§) &lﬁuﬂﬁﬁ?@naﬁﬁtdgﬁ&? ﬁé”ﬁlg s'ihé’a Pa HE eE 31¥‘lli &Cﬁlﬂfgf ‘% a

and (neth
gr oups anﬂalpmempm,yh@tﬂ]epﬂﬁ&dbm@lch@s poppsr, ggi(b up&kehpéllqshlaﬂetm emalloyn

the case o l1&aREIBE 2hPE2Re 91@1‘31&‘)5 @E&isasvﬁlﬁrﬁmcé ROXM whie ?lléﬁ%r @H%{)’dsﬁ&@

havi ng hydr oxyl roups are whereas I n the case o

t hese ¢ Og‘@p)}aﬁﬁs $HioR mwf téﬁ @gﬁgal C@ﬁ@{qﬁl}fﬁ@l?{ $.doneiagnple in the case
derivati vg vﬂﬁ@l{ 1@@9‘ m@rs@héﬁ@qj sh#pe Otk @d/é}age[ @e3efer 1)1‘5.;J iﬁ@l@ﬁﬁ@ﬁé&’ artibB@larly,

follown unds can. _be used t nme ‘ate

havi ng. holF SRTTEBEE DauAt SRS PR RIS (hdl it 2040 PR AOR)

2- hydr oxyfrgan @pyim foBdm. aThertlst dispsdsiny ﬂe@mmanc@pﬂﬂhe (ﬁﬁet hﬁn@ccmeﬂat e,
Measuring method of the average particle size is not limited particularly. It should be
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[0037] Further, a thermalradical polynerization initiator is further
used favorably as a polynerization initiator. Those usually used as a
t hermal radi cal pol ynerization initiator, are not limted
particularly. Preferred is those having deconposition tenperature in
the flash heating exanination (deconposition starting tenperature
when sa n I I Ie e,
and hoat Batcdhe B AR YRl St nbedERl pasier el shifed o Pbik”
deconpos pantmh: imagp enalyaere past1¢1e sige ﬂhmumommqaﬁmngtdcelogtuemg@éaser fe of

t he el ecyidgat Kﬁ&%m &np@ste at an atnospheric tenperature
deterlorates S er eas e deconposition tenperature is nore than
140C, thﬂﬁxkﬂe curing tinme becones |long too nuch, and hence it is not

favorabl ¢y tﬁe@bédaﬁewﬁebeéélxﬁebnmhﬁérmﬂ Q; iastﬂo@ Mrdifed i mmmaamcsfzaﬂdﬁg

this condition, fica one_ per oxi.de, y
byt oo BASTBASERTE e CAUI e romttuste Hiarens f gackaging Bomnd)
acet yl acétdochndipges oxéuwdeboald, hdenﬁc(dndbctbyhrafeecmbe&ea 5-trinmethyl

cvel ohex e drel LI LA U Ry MRkhle Bt

peroxy)cyuhmmexapeﬁbmwﬂ bIS(4 4-di -t-butyl peroxycyclohexyl) propane,

1, 1-bi s( )

peroxy)vg?gghﬁ&lg h%%%suﬁ%%&%%@gﬁgpe 8&9“@u%§?§6ﬁ3éﬂﬁ%@e&%ﬁgg

per oxy) - 2elpgatiopiabiiy thetheremisangugtor Plywetﬁ are asq preferable. Of these

P- nent h a@ﬁiw @l{&.@%% B9er fleah b2 udablets a@%fﬁs} udeyh vl cd‘g}{@@é&ﬂﬁbﬁ&ﬁdﬂ&s
t-hexyl h er oxi de, dicunyl peroxide, 2,5-dineth 2,5-bis
(t-butyl ?Hi ?ﬂ@%%ﬁ@meo d-bis (t-butyl peroxy)dllsopropyl benzene,
t-butyl ¢oopdiperoxide, di-t-butyl peroxide,

2,5- dlneth bu roxyy hex rI

3,5, 5- trlﬂé&ﬁﬁPmtg §n6§15@¥5§?ﬁnwn¥gsgﬁ%$ 6%35§ﬁ§§%h¥‘%r§y '%eﬁgQ de,
ci nnam ¢ paefsmbbeo bexipdwer devicd hayyi goadednéa gpowbernneynpies ofkl.dw, or more.

di i sopr opye s%f&ﬁﬁlgdé&aélaﬁaﬁt?ﬁs cRESANY cdhte¥ied FY fhk 09 ihdou glh the pad 7

per oxydi car bonat e, di-3-nethoxy. butyl” peroxydi carbonat e, - 2-et
hexyl  perdsfhediongingorise &, b addeionytheircpmiessargio fiassraganductor clemett 3
di ( 3- et hygeaﬁgdr@tga@pmg llﬂgﬁeﬁhmap@rsoxydl carbonate, di (4-t-butyl

cycl ohex b%zﬁeroxydlcarbonate o d-bis (neo-decanoyl peroxy)
d||sopro§ enzene, cunyl peroxyneodecanoate,

1, 1, 3, 3, Next,riamail el dxplaphaqiewdh yespecetoaaresn @aste composition to be used for the
1-cycl oh y yl per oxyneodecanoat e,

t- hexy|p2@§&“ﬁ%%§%gah§§9é t-butyl peroxyneodecanoate, t-hexyl
peroxypi \8P2ile, t-butyl peroxypival ate, 2,5-dimethyl-2,5- bis

(2-ethyl 1henaBRA¥bARRN%Y HEXRNe theladiaeﬁvé)’l'afy&t F ﬁ%ﬁd’%d H}U‘fo\f'exam le,
per oxy- 2- et hyl hexanoate, 1-cyc¢l ohexy

n"e - -
hexanoat €UripE AheMOosRtipg eshL coetwatwﬁexéﬁ&é&% XQOSB‘&‘P&F %ﬁgpsewéle hyl
hexanoat &hosie-@élﬁ&ihg S0yl thsmmswlhgtr@sm whivtitfytoped @etwfrﬂd ghenae bfla three

tbutyl pareyor SYhPBs Mo DO IETe ST e B oy R Rty
nono car hoisatreferaBleSo die medtéryal whidr forraé beqmdybsmeompgs)lﬂmx anajt is dd:suablle
per oxy aCtS%%%q{%[daPﬂ%’dmRagﬁé)%goat 3% €.pob 24t % ﬁ é¥es%5ﬁa s

benzoat e bi's(tbufy I'SO
t-butyl pesinxpdighl gqlmm@bhwamdmresm,amd naalemlde zﬁsmtaé@ exqueplegiyt y[The
peroxy c %E}?&%lﬁ)ﬂ'ﬁg Qél%%ﬂ%%&ﬁm%@n ﬁi&?%hﬁﬁvaﬂ%ﬁ& Qdcﬁﬁvéshs%ﬁl?as‘l@@uﬁr}% used

al one or as ure of or mpré, thereof, I n order to cont
curing abigenk 9unrrgna°&elefama@ﬁlymwa%%métl%@nfl%ﬁ@&g PRAPICS
polynerlngtq acrylic resin is preferably used together wi th cyanate

resin, epqQx esi.n, maleim reS| 0038 | ei.m de resin.

Conpound GHNER TR fhE orourd e B -NECPRRRin GE e shEE riiitife,

whi ch f orfeemaa netwodk kinstturdof o tleeo fingenkionemed it MNT @ grdmy readchy }n@tmg
to be cured. Specifically, 1,3-dicyanate benzene, 1,4-dicyanate benzene,




It should be noted that a fil mshaped adhesive can be used by the
same way as above. In this case, for exanple, the filmshaped
adhesive is lam nated on a supporting nenber, and then the resultant
| am nat ed adhesive is processed by the same way as above to obtain a
sem conduct or device. EXAVPLE [0042] The present invention will be

expl ai neq ??k‘l%’%anét{%%@&eﬁ@bong@%atﬁﬁaﬁ{tﬁélﬁﬁé/ Ibdr'HIcB/%t@ﬁ@'ﬁ%ﬁene

|nvent|on is. not limted reto. oun rafi o fepresénts are

shown i n le@figyanste Ibaé’ihf@%ﬁ V\édggfh?yanﬁ‘ﬁ IﬁB@ﬁiaLFW’e @W@n%ﬁaaphthalene
Conper at igyedicyaigd @phﬂﬁﬁenfeO' | SV9-Rigy ek Ehdphtitiohel em«:e&rapm&am héhyparts

R Re COMEE R hﬁsgig g ﬂwﬁ%@% SoRehstges
conposi t i2ghbis(40/kahte(pheaylyatopane, t 22this The-dfebnowi-nygnete pheil)poopahest s
Exanpl o5 Shtcenile MU DERE, - B LoRL SRIPIBIb0RR, DLP Sk
shown i nsTdgnee 1ris (%W}lte(pﬁ?m@dmhﬂsﬁmeonmﬁﬁqya&w pheyed) hoephate arfd | | ed
with each %Iatéshﬁ)téﬁﬁlé‘erRﬂ‘@Qéioh'o?%vﬁgc @é&%d%ld(%@nﬁ{bnbadg%’ é?{%mfﬁgg%

wer e store such yrlneturnst
days in &nf prapelyaryhavias fiszing @eg foaprd m}ma@%n&ﬂwwanamsmap@éﬁ%ea%ce

of the t@fﬁiltlﬁﬂlﬁ@ézﬁﬂ éjrz{iﬁtef&@ﬂhﬁéﬁn 1w alidh@se8y rTHi@%}ep%hhﬁPér 1§51staine@bwas
confi rrred Vi su Ui t| 0 and the test sa avi n no .cha

was grad é’& Clging éﬂ?ﬁ %Yaglﬁfg\m%mgnp{np{ e %2%% apjds
the silves n’pﬁmdl%fcuaﬂ_dmsh&mi @fabe3 sochmsidiing alcohslag] @etbdly amm% seﬂﬂsducﬂhe

t est san%gg?i%vgaﬂ%ngtes&g&k il gant separ ation between the si I ver

powder an e resin cbrrp03|¥| on was graded as x. [0045] (Reflow
resi st an¢@)28lsi ng each of the resin conpositions of Exanples and

Conpar at A, c@élerah%r f dtygﬂurtggey n:gﬂ{a sE ﬁﬁ&vﬁ‘%g%%.ﬁ bg ﬁ&dﬂéh@raﬂ?r €

cured at 175Cfor, 60 m_nutes, ring urt using a
seal i ng MeF EXaaple B CMGAERENRES GUChasA RURPateINRAeaie sebBhkel | t e

Co., Lt (Cji n)iphth&g:té efidl rtapmle@ai@ Q&@Lﬁ}iaﬁé’c@ﬂ&ﬁbn \&ﬂ%alss@ﬁé Qg:hta@ alhgduge a
sem condu or evi Sem Cco u evi C

Soh) cor ouftonlag W pliiide, G bR S yRE e Sk o8 RS SR G of a
30C, r el denxdarhingiack ¢xengilarG 9t if art liki&dhberet®, t hereafter the

resul tan

[ roat nontae bREARHACH Byt BENBSHD e e bW oo thereot, |
t he resullnafditiserdyaesiel mﬁtrbcrand@\nsetbtog@@gr @éh @theéxﬁsm ugh jas AN GREXY resin,

det er m negdefye fosil/REYEO Risth, hh@Watighfititgn device (a perneation type).
If the pgrce?tage of "exfoliated area to a chip is | ess than 10% then

it is gr as pass. Sem conductor device: QFP (14x20x2.0n)
| eadf r amEpoly eexdpira doﬁqﬁhn@m@ma%he Br Siote/&f gl$iay] gadngd inBe MRfecule,

QR TORCRT e SRR Mt S e

exf ol i at evitheheatd e tuhed. arles wéfesmbds fhatciom armgreiof glyerly] ploaps &%
contained in one molecule, because even if a compound having only one glycidyl group
is reacted, sufficient cured product properties cannot be obtained.
As the compound which has two or more of glycidyl groups in one molecule,
bifunctional compounds obtained by epoxidation of bisphenol compounds such as
bisphenol A, bisphenol F, biphenol and derivatives thereof, diols having alicyclic
structure such as hydrogenated bisphenol A, hydrogenated bisphenol F, hydrogenated
biphenol, cyclohexanediol, cyclohexanedimethanol, cyclohexanediethanol, and
derivatives thereof, aliphatic diols such as butanediol, hexanediol, octanediol,
nonanediol, decanediol or derivatives thereof; trifunctional compounds having
trihydroxyphenylmethane skeleton, aminophenol skeleton; and multifunctional



A : The exfoliated area to the area of a silicon chip is not |ess

t han5% and | ess than 10% X The exfoliated area to the area of a
silicon chip is nore than 10% [0046] (Calcul ation nmethod of C, d
and C2) Using each of the resin conpositions of Exanples and

Conpar ati ve Exanples, the following | eadframe and silicon chip were

cured at . g&n{dgrobpd%le’a'% §Idaﬁ&?5§ﬁ¥éﬁgﬂgﬁmﬁa%sn’f rPdbi ﬁtﬁ/oﬁa%q'k'élﬁ ant

adher ed pro uct, a cros ection hesi ve | ayer was_ cut of f
to obt ai @hespl arEilod resinshaydeg phsmalieng pksieton, tth%ole?aﬂkxhrﬁﬁn ﬂia‘gﬂeg biphegylense

t hlb Ckntesgkfibt'bgCdﬂdQﬁphtﬁBParﬁ&%lJﬂebrlﬁﬂiarﬁ%'}%@ﬂi}q§1¥e‘ﬁ@ktdtﬁf@éxeﬂip%t 8 \tkﬂﬁtﬁlt xsh d
subj ected to biparize n t.he binarize, pr.oc e thresho
vas sot 06t BEtEhBErEe-untd ARRRP; SROSH Brceesay dn b LAt p qqiafemperature
cont SI ned(s]I alﬂeﬁﬂtﬁ)lﬁ}btfsﬁd)npg@g&lwmohm]ﬁ]lmd af 4 oyoni empeshureeaslone oemixtofe
cured product a ubs ent iz ma . A

t he bi P\alﬁfez%re elr%’égs:ﬁﬁaagsoc%‘tsggﬁ ggf?'?cpgn@%%e%éla? gg a:l on‘qgfe%gﬁ‘% (ﬁﬁgﬂpy
i nt er val sponpfigcébyal @admatiomlymgylteﬁers:meﬂph@fyl ghysrdyhethen atlioesw e

filler 8 fan t he
L over paltciBReihel and HonER i o e bran B ARuAREkerR och for

it was cahepirpessd! curng e eppXY/ESiy at i o of the 1st layer = (silver
amount ofrgg 1st layer/X)x100, the silver ratio of fromthe 1st

| ayer to the 2nd | ayer. =(sil ver  anpunt 05 e 1st layer + silver
anount ofAYhRIIBEPErEhAL g sBeryaesin, Tor examples aliphatic AMInG apmAICHRIPRe 15t
| ayer to dtdyan&ibjmdea;tﬂnlydfa(zﬁiblctsﬁ@oar@uaﬂ aghydrite, 4isla phay@rresin siel ver
anount of the 2nd | ayer +...+ silver anmount of the Nth |ayer)/Xx100 =
(X/X)xlO ](3‘@’ Slmlarly (2) the content fromthe |ower part to

t he upperAqaaadﬂlydmamdc abropbatde darb@hpdie aickl dihydrezidescikk a$ adipid acwls t he

silver r Eﬂiﬂ&@r&flc}g HGd%caﬁalc Iaé‘iﬁ%'ih El%' rééiéﬁ?lhtﬁﬁ'l?yﬁd? yaﬁgldle ﬁlﬁ oY

| ayer/ X) x ver ratio o

| ayer = (bshrajepcigdiiydrazisteaterrsemplasy, ap ayéranhyctﬂqe%séth f&#ﬁ@ﬁl@ aahyw@ 2' nd
| ayer) / X&ét@e@lydro hthalictanBy&didey ﬁéxah?&ﬂo%hﬂ‘fahﬁ%ﬁiﬂdrﬁl@ éndeincttay@e tétenhly B

1 2yabtat S Ghy GO Bt S oo TSRS e 0o

100. As’ fredctddtb€a polybtiadieag bahmaleicaantiydigdd, mdmt:hmlymbmffmaimc@hhydrﬁle

sem condu depth of 21.tm of the adhesive layer 1, (1)
the sil ve?lhtg g’near?&% ngm%?'r st layer calculated fromthe upper part to

the | over[0pdlt was adopted. On the other hand, as for C2/Cin the
region 2 A@z{‘ghé?ﬁl tersmtﬁltaﬁr Ig Jtt@ 5& @%r%f agtehteof%aﬁy PRLE ttu@héceghaey Ragkk 2)

side to a de t m of g eiswe %/ 1,.(2) t ? ver
rati o of QRWOpnd ha‘tl%&@}‘o %famemqtp geqlicdwdrare! srones nﬁ%ﬂetm‘t’ 5%he upper

part was @dﬁl&hﬁtds h&xﬁ@glé’ﬂle ﬁﬁd@ahc Ey(ﬁ'bﬁjl@dﬂgﬁm\tmﬂeﬁcﬂédulébdnﬂgt leael of the
reSI n Cco (0]
Lol oo stk i BB BB RS0 SRR e B PP RisE B g 2

m nut es, doheroehy cadibebe wged. Wit iditesp eatipounds heving swb banmrea@l’rtandecdcyl

duct I
product, ek 4L Y ETe P e i oP e oM ot Braupe
it was cmferab@dran@@t 2dpfdol i ation is generated or not between t he
chip and ﬁﬁ%lﬁﬁiﬁtﬁrﬂs"l@r deRWfRh th@%glé"rtﬁ&hﬁ'é St EQNdrakdi mérea&%@%%@& or

not between t franme_and hesi ve | ayer. en there is no

exf ol i at | Bih Bt feanscorisy e elspldicinaduntive pode tr&wﬁes tap gucheind heacsyi

exfoliatigho methe | eadf rane and the adhesive layer, it is
liation betwee and,t

i ndi cate here.is . e t he chj

adhes, vedt/@mre%aqti\ch Efiebe Gepniap B tpariral e Sor R it Hee el Edne ohag

t he adhesAy sudhay@mpoiuhd,itisphensls atchchs dsspKeddd F, Mlépheubm;lﬁsphembs

exfoliatig en .t | t h

oxt ol i at 1 B YEEREHE Fp Rl LRI el bRt S g%y
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derivatives thereof; trifunctional phenols such as tri (hydroxyphenyl) methane, tri
(hydroxyphenyl)ethane, and derivatives thereof, compound obtained by reacting
phenols such as phenol novolac, cresol novolac, with formaldehyde and mainly
consisting of dimer or trimer and derivatives thereof are exemplary.

[0032]

As a curing accelerant of epoxy resin, imidazoles, salts of triphenylphosphine or
tetraphenylphosphonium, amine type compouds such as diazabicycloundecene and salts
thereof are exemplary, imidazole compouds such as 2-methylimidazole,
2-ethylimidazole-2-phenylimidazole, 2-phenyl-4-methylimidazole,
2-phenyl-4-methyl-5-hydroxymethylimidazole,
2-phenyl-4,5-dihydroxymethylimidazole, 2-CH,3s-imidazole, and an adduct of
2-methylimidazole and 2,4-diamino-6-vinyltriazine are used favorably. Of these,
particularly preferred one is imidazole compounds having melting point of 180 °C or
higher. In addition, an epoxy resin is desirable to be used with cyanate resin, acrylic
resin, and maleimide resin.

[0033]

Radical polymerizable acrylic resin is a compound having (meth)acryloyl groups in the
molecule, which forms a network structure of a three dimension by reacting
{meth)acryloyl groups to be cured.

In the molecule, one or more of (imeth)acryloyl groups have to be contained, two or
more of (meth)acryloyl groups preferably be contained.

Particularly preferable acrylic resin is a compound having molecular weight ranging
from 500 to 10000, of polyether, polyester, polycarbonate, poly(meth)acrylate, having
(meth)acrylic groups.

As a polyether, those having organic groups of 3 to 6 carbon atoms repeating through
ether linkage are preferred and those having no aromatic rings are preferred. They can
be obtained by reacting polyetherpolyols with (meth)acrylic acid or derivative thereof,
As a polyester, those having organic groups of 3 to 6 carbon atoms repeating through
ester linkage are preferred and those having no aromatic rings are preferred. They can
be obtained by reacting polyesterpolyols with (meth)acrylic acid or derivative thereof.
As a polycarbonate, those having organic groups of 3 to 6 carbon atoms repeating
through carbonate linkage are preferred and those having no aromatic rings are
preferred. They can be obtained by reacting polycarbonatepolyols with (meth)acrylic
acid or derivative thereof.

[0034]

As a poly (meth) acrylate, copolymers of (meth)acrylic acid and (meth)acrylate or
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copolymers of (meth)acrylate having polar groups and (meth)acrylate having no polar
groups are preferred.  In the case of reacting these copolymers with carboxyl groups,
acrylate having hydroxyl groups are used, whereas in the case of reacting these
copolymers with hydroxyl groups, (meth)acrylic acid or derivative thereof are used to
obtain.

[0035]

If necessary, the following compounds can be used together. For example,
(meth)acrylate having hydroxyl groups such as 2-hydroxy ethyl (meth) acrylate,
2-hydroxy propyl (meth) acrylate, 3-hydroxy propyl (meth) acrylate, 2-hydroxy butyl
(meth) acrylate, 3-hydroxy butyl (meth) acrylate, 4-hydroxy butyl (meth) acrylate,
1,2-cyclohexanediol mono(meth)acrylate, 1,3-cyclohexanediol mono(meth)acrylate,
1,4-cyclohexanediol mono(meth)acrylate, 1,2-cyclohexanedimethanol
mono{meth)acrylate, 1,3-cyclohexanedimethanol mono(meth) acrylate,
1,4-cyclohexanedimethanol mono(meth)acrylate, 1,2-cyclohexanediethanol
mono(meth)acrylate, 1,3-cyclohexanediethanol mono(meth)acrylate, 1,4-cyclohexane
diethanol mono(meth)acrylate, glycerin mono(meth)acrylate, glycerin di(meth) acrylate,
trimethylolpropane mono(meth)acrylate, trimethylolpropane di(meth) acrylate,
pentaerythritol mono (meth) acrylate, pentaerythritol di(meth)acrylate, pentaerythritol
tri(meth)acrylate, and neopentylglycol mono(meth)acrylate; or (meth)acylate having
carboxyl groups obtained by reacting these (meth)acrylate having hydroxyl group with
dicarboxyl groups or derivatives thereof are exemplaly. As a dicarboxylic acid which
can be used here, for example, an oxalic acid, a malonic acid, a succinic acid, a glutaric
acid, an adipic acid, a pimelic acid, a suberic acid, an azelaic acid, a sebacic acid, a
maleic acid, a fumaric acid, a phthalic acid, a tetrahydrophthalic acid, a
hexahydrophthalic acid and derivatives thereof are exemplary.

[0036]

Besides aforementioned compounds, methyl(meth)acrylate, ethyl(meth)acrylate,
n-butyl(meth)acrylate, isobutyl(meth)acrylate, tert-butyl(meth)acrylate, isodecyl
(meth)acrylate, lauryl(meth)acrylate, tridecyl(meth)acrylate, cetyl(meth)acrylate,
stearyl(meth)acrylate, isoamyl(meth)acrylate, iso-stearyl(meth)acrylate, behenyl
(meth)acrylate, 2-ethylhexyl(meth)acrylate, other alkyl(meth)acrylates, cyclohexyl
(meth)acrylate, tert-butylcyclohexyl(meth)acrylate, tetrahydrofurfuryl(meth) acrylate,
benzyl(meth)acrylate, phenoxyethyl(meth)acrylate, isobornyl(meth) acrylate, glycidyl
(meth)acrylate, trimethylolpropane tri{meth)acrylate, zinc mono (meth)acrylate, zinc
di(meth)acrylate, dimethylaminoethyl(meth)acrylate, diethylaminoethyl(meth)acrylate,
neopentyl glycol{meth)acrylate, trifluoroethyl(meth)acrylate,
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2,2.3,3-tetrafluoropropyl(meth)acrylate, 2,2,3,3,4,4-hexafluorobutyl (meth)acrylate,
perfluorooctyl(meth)acrylate, perfluorooctylethyl(meth)acrylate, ethyleneglycoldi
(meth)acrylate, propyleneglycol di{meth)acrylate, 1,4-butanedioldi (meth)acrylate,
1,6-hexanediol di(meth)acrylate, 1,9-nonandiol di{meth)acrylate, 1,3-butanediol
di(meth)acrylate, 1,10-decanediol di{meth)acrylate, tetramethylene glycol
di(meth)acrylate, methoxyethyl(meth)acrylate, butoxyethyl{meth)acrylate,
ethoxydiethyleneglycol(meth)acrylate, methoxypolyalkyleneglycol mono(meth)
acrylate, octoxypolyalkyleneglycol mono(meth)acrylate, lauroxypolyalkyleneglycol
meno(meth)acrylate, stearoxypolyalkyleneglycol mono(meth)acrylate, allyloxypoly
alkyleneglycol mono(meth)acrylate, nonylphenoxypolyalkyleneglycol mono(meth)
acrylate, N,N'-methylene bis(meth)acrylamide, N, N'-ethylenebis(meth)acrylamide,
1,2-di(meth)acrylamide ethyleneglycol, di{meth)acryloyloxy methyl tricyclodecane,
N-{meth)acryloyloxy ethyl maleimide, N-(meth)acryloyloxy ethyl hexahydro
phthalimide, N-(meth)acryloyloxy ethyl phthalimide, n-vinyl-2-pyrolidone, styrene
derivatives, and e-methyl styrene derivatives can be used.

[0037]

Further, a thermalradical polymerization initiator is further used favorably as a
polymerization initiator.

Those usually used as a thermalradical polymerization initiator, are not limited
particularly. Preferred is those having decomposition temperature in the flash heating
examination (decomposition starting temperature when sample in an amount of 1g is
placed on an electrical hot plate, and heated at a rate of 4°C/minute) ranging from 40 to
140°C. If the decomposition temperature is less than 40°C, then the storage life of the
electrical conductive paste at an atmospheric temperature deteriorates, whereas the
decomposition temperature is more than 140°C, then the curing time becomes long too
much, and hence it is not favorable.

As a thermal radical polymerization initiator satisfying this condition, specifically,
methyl ethyl ketone peroxide, methyl cyclohexanone peroxide, methyl aceto acetate per
oxide, acetylacetoneperoxide, 1,1-bis(t-butyl peroxy)3,3,5-trimethyl cyclohexane, 1,1-
bis(t-hexyl peroxy)cyclohexane, 1,1-bis(t-hexyl peroxy)3,3,5-trimethyl cyclohexane,
1,1-bis(t-butyl peroxy)cyclohexane, 2,2-bis(4,4-di-t-butyl peroxycyclohexyl) propane,
1,1-bis(t-butyl peroxy) cyclododecane, n-butyl, 4,4-bis (t-butyl peroxy)valerate, 2,2-bis
(t-butyl peroxy)butane, 1,1-bis (t-butyl peroxy)-2-methy! cyclohexane, t-butylhydroper
oxide, P-menthanehydroperoxide, 1,1,3,3-tetramethyl butyl hydroperoxides, t-hexyl
hydro peroxide, dicumylperoxide, 2,5-dimethyl-2,5-bis (t-butyl peroxy)hexane, o, ¢/-bis
(t-butyl peroxy)diisopropyl benzene, t-butyl cumylperoxide, di-t-butyl peroxide,
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2,5-dimethyl-2,5-bis(t-butyl peroxy)hexyne-3, iscbutyrylperoxide, 3,5,5-trimethyl
hexanoylperoxide, octanoylperoxide, lauroyl peroxide, cinnamic acid per oxide,
m-toluoylperoxide, benzoyl peroxide, diisopropyl peroxydicarbonate, bis(4-t-butyl
cyclohexyl) peroxydicarbonate, di-3-methoxy butyl peroxydicarbonate, di-2-ethyl hexyl
peroxy dicarbonate, di-sec-butyl peroxydicarbonate, di(3-methyl-3-methoxy butyl)
peroxydicarbonate, di (4-t-butyl cyclohexyl) peroxydicarbonate, ¢, o/-bis
(neo-decanoylperoxy) diisopropyl benzene, cumyl peroxyneodecanoate,
1,1,3,3,-tetramethylbutylperoxyneodecanoate,
1-cyclohexyl-1-methylethylperoxyneodecanoate, t-hexylperoxyneodecanoate, t-butyl
peroxyneodecanoate, t-hexyl peroxypivalate, t-butyl peroxypivalate, 2,5-dimethyl-2,5-
bis (2-ethyl hexanoy! peroxy)hexane, 1,1,3,3-tetramethyl butyl peroxy-2-ethyl
hexanoate, 1-cyclohexyl-1-methylethyl peroxy-2-ethyl hexanoate, t-hexyl peroxy-2-
ethyl hexanoate, t-butyl peroxy-2-ethyl hexanoate, t-butyl peroxy isobutylate,
t-butylperoxymaleic acid, t-butyl peroxy laurate, t-butyl peroxy-3,5,5-trimethyl
hexanoate, t-butyl peroxy isopropyl monocarbonate, t-butyl peroxy-2-ethyl hexyl mono
carbonate, 2,5-dimethyl-2,5-bis(benzoyl peroxy)hexane, t-butyl peroxy acetate, t-hexyl
peroxy benzoate, t-butyl peroxy-m-toluoyl benzoate, t-butyl peroxy benzoate, bis(t-
butyl peroxy)isophthalate, t-butyl peroxy allyl monocarbonate, and 3,3',4,4'-tetra(t-butyl
peroxy carbonyl)benzophenone are exemplary. Each of these can be used alone or as a
mixture of two or more thereof, in order to control curing ability.

In addition, the above mentioned radical polymerizable acrylic resin is preferably used
together with cyanate resin, epoxy resin, maleimide resin.

[0038]

Maleimide resin is a compound which has one or more of maleimide group in one
molecule, which forms a network structure of a three dimension by reacting maleimide
group with heat to be cured.

For example, bismaleimide resin such as N,N'-(4,4'-diphenyl methane)bismaleimide, bis
(3-ethyl-5-methyl-4-maleimide phenyl)methane, and 2,2-bis[4-(4-maleimide phenoxy)
phenyljpropane are exemplary.

More preferred maleimide resin is a compound obtained by the reaction of a dimer acid
diamine and a maleic anhydride, and a compound obtained by the reaction of maleimide
amino acids such as maleimide acetic acid and a maleimidecaproic acid, with polyol.
Maleimide amino acid is obtained by reacting maleic anhydride and aminoacetic acid or
an aminocapronic acid.  As a polyol, polyether polyol, polyester polyol, polycarbonate
polyol, and poly(meth)acrylate polyol are preferred, and those having no aromatic rings
are particularly preferred.
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Maleimide group is desirable to be used together with allyl ester resin, because
maleimide group is reactive with allyl group.

Asan allyl ester resin, an aliphatic one is preferred, and particularly preferable is a
compound obtained by interesterification of cyclohexane diallylester and aliphatic
polyols.

Number average molecular weight of the allyl ester type compound is not limited
particularly, it ranges preferably from 500 to 10000, particularly preferably from 500 to
8000.

If the number average molecular weight is within the range, then it is possible to reduce
hardening shrinkage particularly, to prevent adhesion from deteriorating. In addition,
it is also preferable to be used together with cyanate resin, epoxy resin, acrylic resin.
[0039]

The other additives may be used for the thermosetting resin composition, if necessary.
As the other additive, silane coupling agents such as epoxy silane, mercapto silane,
amino silane, altkyl silane, ureido silane, vinyl silane, and sulfide silane; coupling agents
such as titanate coupling agent, aluminium coupling agent, and aluminium/zirconium
coupling agent; colorants such as carbon black; solid stress-reducing components such
as silicone oil, and silicone rubber; inorganic ionic exchangers such as hydro talcite,
anti-foamant, a surface activating agent, various polymerization inhibitor, an antioxidant
are exemplary, and various of additives may be compounded appropriately. Each of
these compounds may be used alone or in combination of two or more thereof.

[0040]

The method of using the thermosetting adhesive composition used in the production
method of semiconductor device of this embodiment will be explained below, referring
to specific examples.

In the embodiment, in the case in which the thermosetting adhesive composition used in
the production method of the semiconductor device is a liquid adhesive, after
preliminarily mixing the afore-mentioned various components, the resultant mixture is
kneaded using a three-roll mill, thereafter the resultant kneaded product is subjected to a
vacuum deaeration to obtain a liquid adhesive. The resultant liquid adhesive is applied
to, for example, predetermined portions of a substrate (in particular a leadframe) using a
commercially available die-bonder, and then a semiconductor element is mounted
thereon and heated to cure the adhesive. Thereafter, wire-bonding is performed
thereon, and then transfer-molding is effected thereon using a sealing resin which
mainly consists of epoxy resin to obtain a semiconductor device.

[0041]
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It should be noted that a film-shaped adhesive can be used by the same way as above.

In this case, for example, the film-shaped adhesive is laminated on a supporting member,
and then the resultant laminated adhesive is processed by the same way as above to
obtain a semiconductor device.

EXAMPLE

[0042]

The present invention will be explained below, using embodiments concretely, but the
present invention 1s not limited thereto.

A compound ratio represents are shown in terms of parts by weight.

In both the Example and Comperative Example, the following materials were
compounded in parts by weight shown in Table 1, and then the resultant mixture was
kneaded and deaerated using a three-roll mill to obtain a resin composition.

[0043]

(Evaluation test)

The following evaluation tests were conducted on the resultant resin composition
obtained in the Examples and Comparative Examples, respectively.

Evaluation resultis shown in Table 1.

[00441

(Precipitation test)

Syringes (10 cc) filled with each of the resin compositions of Examples in an amount of
30g were stored such that the tip of syringe turns to the bottom, for 30 daysina
temperature controlled bath adjusted at 0°C.

The appearance of the test sample (the content of the syringe) after storing was
confirmed by visual observation, and the test sample having no change was graded as o,
the test sample showing a little separation between the silver powder and the resin
composition was graded as A, and the test sample showing a significant separation
between the silver powder and the resin composition was graded as x.

[0045]

(Reflow resistance)

Using each of the resin compositions of Examples and Comparative Examples, the
following leadframe and silicon chip were cured at 175°Cfor 60 minutes, thereby
adhering.

And further, using a sealing material (SUMICON EME-G700, a product of Sumitomo
Bakelite Co., Ltd.), the resultant adhered product was sealed to produce a
semiconductor device.
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The resultant semiconductor device was subjected to a moisture adsorption treatment
under a condition of at 30°C, relative humidity of 60%, for 168 hours, thereafter the
resultant semiconductor device was subjected to IR reflow treatment(at 260°C, for 10
sec., 3 times reflowing). With respect to the resultant semiconductor device, degree of
exfoliation was determined by a supersonic flaw detection device (a permeation type).
If the percentage of exfoliated area to a chip is less than 10%, then it is graded as pass.
Semiconductor device: QFP (14x20%2.0mm)

leadframe: A copper leadframe on which silver spot plating was effected.

chip size: 5%5 mm

Curing condition of the resin composition: in an oven kept at 175°C,for 60 minutes

O : The exfoliated area to the area of a silicon chip is less than 5%.

A . The exfoliated area to the area of a silicon chip is not less than5% and less than
10%.

X: The exfoliated area to the area of a silicon chip is more than 10%.

[0046]

(Calculation method of C, C1 and C2)

Using each of the resin compositions of Examples and Comparative Examples, the
following leadframe and silicon chip were cured at 175°C for 60 minutes, thereby
adhering.

From the resultant adhered product, a cross-section of the adhesive layer 1 was cut off
to obtain an SEM cross-sectional view of the adhesive layer 1 in the thickness direction.
The resultant SEM cross-sectional view was subjected to binarize process. In the
binarize process, the threshold was set to be the volume fraction X of the conductive
filler contained in the cured product obtained from the ash measurement of cured
product of paste. Subsequently, the binarized image obtained by the binarize process
was cut in the thickness direction at 0.2 pm intervals, thereby calculating the content of
thermal conductive filler 8 of each of the layers. At first, from the upper part to the
lower part, the content of up to Nth layer was calculated. That is, it was calculated, as
the silver ratio of the 1st layer = (silver amount of the 1st layer/X)*100, the silver ratio
of from the 1st layer to the 2nd layer =(silver amount of the 1st layer + silver amount of
the 2nd layer)/Xx100, ..., the silver ratio of from the 1st layer to the Nth layer =(silver
amount of the 1st layer + silver amount of the 2nd layer +...+ silver amount of the Nth
layer)/Xx100 = (X/X)x100 = 100. Similarly, (2) the content from the lower part to the
upper part was calculated. That is, it was calculated, as the silver ratio of the 1’st layer
= (silver amount of the 1’st layer/X)x100, the silver ratio of from the 1’st layer to the
2°’nd layer = (silver amount of the 1°st layer + silver amount of the 2’nd layer)/Xx100 ,
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... , the silver ratio of from the 1’st layer to the N’th layer = (silver amount of the 1’st
layer + silver amount of the 2’nd layer + .. .+ silver amount of the N’th layer)Xx100
=(X/X)x100=100. As for C1/C in the region 1 ranging from the interface of the
semiconductor 3 side to a depth of 2um of the adhesive layer 1, (1) the silver ratio of the
first layer calculated from the upper part to the lower part was adopted. On the other
hand, as for C2/C in the region 2 ranging from the interface of the base material( die pad
2) side to a depth of 2pm of the adhesive layer 1, (2) the silver ratio of the 1°th layer
calculated from the lower part to the upper part was adopted.

[0047]

(Heat cycle(adhesiveness))

Using each of the resin compositions of Examples and Comparative Examples, the
following leadframe and silicon chip were cured at 175°C for 60 minutes, thereby
adhering.

With respect to the resultant adhered product, heat cycle treatment (25°C/160°C for 30
minutes was determined as 1 cycle) was performed.

At every 10 cycles performed, it was confirmed whether exfoliation is generated or not
between the chip and the adhesive layer, and whether exfoliation is generated or not
between the leadframe and the adhesive layer.

When there is no exfoliation between the chip and theadhesive layer, and there is no
exfoliation between the leadframe and the adhesive layer, it is indicated as O/O.

When there is exfoliation between the chip and the adhesive layer, and there is no
exfoliation between the leadframe and the adhesive layer, it is indicated as X/O.
When there is no exfoliation between the chip and the adhesive layer, and there is
exfoliation between the leadframe and the adhesive layer, it is indicated as O/X.

When there is exfoliation between the chip and the adhesive layer, and there is
exfoliation between the leadframe and the adhesive layer, it is indicated as X/X.
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[0049] In Exanples, it is confornmed that the region having | ow
content of the thermal conductive filler 8 is formed on both sides of
the adhesive layer |I. As a result, it reveal ed that each of Exanples
excels in both refl owresistance and heat cycle performance. On the
other hand, it reveal ed that each of Conparative Exanples is poor at
bot h reflg@@2e5|stance and heat cycle performance. In addition, when
nonodi sper se her cal _al um_na _having_| Ohm of HHX|nun1part|cIe si ze

of parti dpExamplesdt sicopfoumed thahihe fﬁ%‘@ﬂhﬁﬁ%&‘d‘:@ﬁe@l(’f@'@r hersddler in
Exanpl e J;on@dmvbﬁuewﬁthnaﬁommd@s &fm@admgmnwl [0050] It should

dof or mat FATF S GreReAE) MEkeesh £ CEHER SO PHER I RO RORge T HANEARE it
of whi ch cgcle pedfornoaet.r aOy tlﬁa)othad’rand,nhm\realbdht}mddamlotﬁmomparettilve Examples
erbodt ot pdit Bl SLANIRLPITAATRER RISt 0" BlagREN, BRG] ver e

expl ai ne oncre cons ns can ange ar as
t hey sat mﬁmdmequccbszémncal rahfemna baving &\l}wSﬂﬁMImﬁmlplamE $12eTof apixd |

Accor di nglzteql t%%fsmsea gf)ﬂm@gé@ﬁeﬁﬁ 1, SEMI A SedlAUE NG aN

excel | ent yle I's provid enc resek invention is
ext r enel EXgawia] wapeenad IO\I CF REFERENCE NUNERALS [0052] 1 adhesive
| ayer, 2[d@5:)]pad 3 sem conductor elenent, 4 lead, 5 sealing |ayer, 6

bondi ng \ﬂ Shohld be noted that, it is course, afore-mentioned embodiments and plural

deformation can be combined with each other, as far as the contents of which are not
contrary to each other. In addition, in the embodiment and a deformation example,
constitution of each part were explained concretely, but the constitutions can be changed
as far as they satisfythe present invention.

INDUSTRIAL APPLICABILITY

[0051]

According to the present invention, a semiconductor device having an excellent yield is
provided, and hence the present invention is extremely useful.

DENOTATION OF REFERENCE NUMERALS
[0052]

1 adhesive layer,
2 die pad,

3 semiconductor element,
4 lead,

5 sealing layer,
6 bonding wire,

7 pad,

8 thermal conductive filler,

10 semiconductor device.
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7 pad, 8 thermal conductive filler, 10 sem conductor device. CLAI M
1. A sem conductor device, conprising: a base material, a

sem conduct or el enent, and an adhesive | ayer intervening the space
bet ween the base material and the sem conductor elenent to adhere the
base material and the sem conductor elenent, wherein therm
conductive filler is dispersed in the adhesive |ayer, and when the
content of the thermal conductive fitlLaiMdi spersed in the whol e of

t he adhesive layer is expressed as C, the content of the thernal
conductive filler in the region 1 ranging fromthe interface of the
adhesivellaﬁammamnﬁhﬂosdmﬁnaﬁmﬁﬂm&hngniconductor el ement to the depth
by 21.t sed as C, and the content of the thermal
conductréggﬁqﬁﬁéﬁain the region 2 ranging fromthe interface of the
adhesi veasepispnductarpiera¢nieandf t he base material to the depth by 2ptm

|5 _expreapgthoive Rer iievEdhk B iod WiribbiPhe B0 Akl dnfidhe O <G and

C2<C. ) he sem™conduct or “device as set fort Caim1l, wherein

the foll éwuﬁgn%mm%nam%m the bass: m@ev@@néjth@e@cwucfaﬁ glepent;
C2/ C <0. &Eerenﬁthcfﬁ‘ﬂeﬂ cORAACEOB fillef BIdi ioé'e@ﬁlﬂl%aﬁﬁﬁésﬁeqa}éi ddd Caim1l or

2, mherel e ther duc I nta| ne, ki.nd
of part | Ben BeiceBEatoY e MTRE srgepediisy SRprged B g craBp e
gol d, al lﬂyemmpﬂ&sseklehﬂ al um na and silica. 4. The sem conduct or

device ag 38hichPl He WLoAMClTeifle AP e bohidh T oS £0A 05,0838 of

mat eri al rare, a K" or a
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the content of the thermai conductive filler in the region 2 ranging from the interface of

the adhesive layer at the side of the base material to the depth by 2um is expressed as
C2, the following formulae are satisfied:
C1<C, and C2<C.

2. The semiconductor device as set forth in Claim 1, wherein the following formulae
are satisfied:
0.75< C1/C <0.97, and 0.75< C2/C <0.97.

3. The semiconductor device as set forth in Claim 1 or 2, wherein the thermal
conductive filler contains at least one kind of particle selected from the group consisting

of silver, copper, gold, aluminum, nickel, alumina and silica.

4. The semiconductor device as set forth in any one of Claims 1 to 3, wherein the base
material is a leadframe, a heat sink or a BGA substrate.

5. The semiconductor device as set forth in any one of Claims 1 to 4, wherein the

semiconductor element is a power device having electric power consumption of 1.7 W
Or more.
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