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FJ-

P866-SG - 1 DESCRIPTION SEM CONDUCTOR DEVI CE

TECHNI CAL FIELD 5 [0001) This invention relates to a
sem conduct or devi ce having a capacitor for

sta

bilizing a power supply and heat diffusion nenbdfJ-P866-SG

BACKGROUND ART [ 0002] A sem conddctor device with a
sem conductor 10 el enent nounted on a substrate and

sea
or

pro
cov
and
di s

led with resin is refer or exanple a BGA
. ck9p8S ol mp
PBGA. Further, a SGH]COP?%CF r geV|ce has been
posed in which the sem conductor elenent is

ered by a heat difflggMyboﬂﬁﬁéyﬁR(gguﬁ@ﬁi on plate)
heat generated by t ' el enent is

chEf MutFHLR he seni conductor device through a

heat g ¢f psi onrHEsTOE vdritofon il & tRRANREE conductor

Une
Jap
307
i nc
sou

xam ned Pat ent Publication . 20Q0-. 77575 and 1
AREELRAF GG &1 RGP Fging, @ gpwer supply
&V )hea) OO idumidmser t he sem conduct or devi ce

I ity of capacitors to stabilize the
r$§§§§5QQ§#;ggﬂ In the prior art, the plurality of

the [QXci t or’s smamel comrdugexk alevtiee fwidiit aorsdmigionductor

sur
Thi

f Do
A AR SIS Yyl QR zcain

senminsdefrsicbrt elasneiar axamie & fdciqMPGind gogdher, a
the ol S8 Qi AN N RATRE _Hé&#fﬁﬁfoﬁem\wwﬁw tdhe

the recent trend toward a higher

i gher

opersgiiigipndusiea] edemente disc SRRESs bydéyvineat diffusion

| ndy@Endeee (radike iRVl dtid)e sl U Rférldrad e30 baf
sem conduct or device is a proplem DI SCLOSU SF THE
| NVERTHARTWSEAE FHEMsEiteds S gsiy &t ot 159

the

o

Pr 0\sieftl cdy n RITCTO IGYGAICY theueth iah hafaitc i faadaei member (for

i s

inC%%%g%lkgrﬁﬁ%%%?%ﬁi@%@i%ﬁ?ﬁgﬁlﬂﬁ%@ﬂé”%d@f%é%%ion No. 2000-

77575 and Japanese Registered Utility Model Publication
No. 3074779).

[0003] Further, the semiconductor device includes a
plurality of capacitors to stabilize the source
potential. 1In the prior art, the plurality of the
capacitors are arranged on the front or back surfaces of
a substrate separately from each other. This lengthens
the distance between the semiconductor element and the
capacitors and poses the problem of an increased
inductance. However with the recent trend toward a
higher and higher operational speed of a semiconductor
device, the inductance in the power line and ground line
of a semiconductor device is a problem.

DISCLOSURE OF THE INVENTION

[0004] The object of this invention is to provide a
semiconductor device in which a capacitor is added for
power supply stabilization and an increase in inductance
due to the addition of a capacitor can be suppressed.
[0005] The semiconductor device according to this
invention comprises a substrate, a semiconductor element
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35 due to the addition of a capacitor can be
suppressed. [0005] The sem conductor device according
to this invention conprises a substrate, a

sem conductor elenment 2 nounted on the substrate, a
heat diffusion member nounted -oR rthe substrate while
covering the sem conductor elenent, an integrated

Capﬂﬁéﬁﬁ%eé“&ﬂ“ﬁ%%‘§h5§¥%4¥%¥ a‘HJJ&“&f¥Yd§¥Hﬁﬂmédbé¥1mounted

opposed rel ationship the 5 sem conductor, el epent
and ¥ elte |de9§%/r%ﬁ@blt3éﬁ GV eHN9 dhf Emhrantuctor
el ererdmersnd & raHd CEAMRId it hdurdd GMAHY Meat

el enen 0006] In this conf uratio a pluralit f
capQ%ﬁf&%wa} Hemitha o o BREGAAS, Eharddatlit ' e

col Is&cmjic/cﬂic;uct:ld)c asl emerithtaagt &Il&d:tcrap:&adﬂtquonndaﬂed o the
mount ed. on heat, di f f.usi_on, nenber,

o) e i1 R s Gt o G sl I che
integmmﬂanhduqnnntaﬁement €l ectrically connected to the
sem ctor co ratttl% nty e?:rl%tr%qlct@p%@ tor

and sem onductor e eneﬁﬁﬂ¥§1are el’ect
confedasd tior sa agieo moawt gl m@cela@lepmsmr@te collectively

Furthelan Sinteqdhed @a‘iﬁrc"’ltt%‘} CPaSht Qs idunted on the heat
electrically connected to the package substrate with

heatdidifusdeino Rembefed nagna 0@@9@@& it&3 354 R shipe tey ft@@t
of  slehift dondueitarc %le‘ﬁ@n%h otﬂher Wnte gFagleld bﬁpb@:@t@&s ae

by 2 untl an inte paci t qr |s r duce

R R S g Tt
anthB U iBe unteg&atedffapaeut?m,ahhesmeebnﬂupmby eiement
al so sta ef fectively. Fabrication costs

o o Rt Blactaihaals, tornetan Srla, SRy ek Al staRER as
intpgsaubdecapﬁurtherbssﬂncetedeomntégrahedheapacitor is

di f fysi.0n; | | H .
000 TECEr 48T RY  ooRbEEE e tp the, ParEans, Sybs et with a
senhesahddefénsidavinembaccesdangonduahienbpathenthef effect of

thethgvﬁﬂghegangg Fhﬂlcﬁ b%hgrgkgg M%Sﬁkogetgﬁcreased by
I ntegrate capaC|for
mounting an integrated capa01tor is reduced. In view of

the fact that the plurality of the capacitors make up the
integrated capacitor, the power supply is also stabilized
very effecti&ely. Fabrication costs are decreased due to
the fact that only one integrated capacitor is mounted on
the heat diffusion member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

Fig. 1 is a sectional view showing a semiconductor
device according to an embodiment of the invention.

Fig. 2 is a plan view of the integrated capacitor
shown in Fig. 1.

Fig. 3 is a plan view showing a first metal plate
forming a first conductive layer of the heat diffusion
member shown in Fig. 1.

Fig. 4 is a sectional view of the first metal plate
taken in line IV-IV in Fig. 3.

Fig. 5 is a plan view showing a second metal plate
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Fig. 3is a plan view showng a first netal plate
formng a first conductive |ayer of the heat diffusion
menber shown in Fig. 1. 35 Fig. 4 is a sectional view
of the first metal plate taken |n line IV-1Vin Fig.
3. Fig. 5is a plan view show ng3a~second netal plate
3 formng a second conductive |ayer of the heat

di ff 5SERNg NENDEE oSOV dcH e l]ayé:f bf &HS Heat diffusion
secti onal VI ew of the second netal” plate taken in

| i nén&MRey shevmp ginsFig. g, 7 is a bottomview of a

netal plategfos Mt tdect fdd$l wiandust itife | S¥indimetal plate
Fig haVJn tach an nsul ting tape thereon.

Fi g.t389% P ?o\ﬁIaT t'il'flrst metal plate

taken in Bige Vis a\/llddttldm Rngaw ©f B neétal Dliesten forming the

bottom Vi ew o the first an con net.al  pl.ate
bon qrso%/ aor{’cp'h YA | ]hagyardhgfa é’nav'g]ngq %""@eé" an
sectirondlatiirgyy tafpd Hehedrigmt. and second netal plates

taken in dine >§ I s!:d’,QC fg-(all:'v%ewl]of T %hztsq::?m\@tea‘ﬂ( plate

of the fir and sécon pllates wt
i nt égrkaned rcdpas (VEIImiidiledn tfigredn. Fig. 12 is a

secti onalm\g ew gfg tah%d‘tltroﬂ vqréd, %%CQ% fx%tsacl RPtRTond

taken in liine XIl-XIl in Fig. IS a

secledRdl pliadwsooanged |brYstanaﬁ@S§é@Gﬁdlg EG”Wétlé{Ie tape.

pl ates ta&?;n i1 |lls1r:]% >§|e|c|g:12§|n|all |vE.eEJ| &f the HiGstl4énds second
a SecC na view o a Su ra avl n

oAU PLAE 8 Sken HBuies g oo Fid -t Qe

fabr!catwﬁg pﬂod®3$ bloticba S&EMFOEdQQEOFldstiﬁadsbewnnd

in Fiqg. S sec I ona Vi ew QO eat

o't Pelednp15s s ek she Gt eRe St SrRaEs hE, Ao Bhgpd

nmoutthedebhereon in the fabrl cation process of the

senicond#géorlge cg 30w, ET Eng br Ehe £18skSafld second

sectiona IGM/O semcaon
metal plates taken in llne XII XII in Fig. 11.

Fig. 13 is a sectional view of the first and second
metal plates taken in line XIII-XIII in Fig. 11.

Fig. 14 is a sectional view of a substrate having a
semiconductor element mounted thereon in the fabrication
process of the semiconductor device shown in Fig. 1.

Fig. 15 is a sectional view of the heat diffusion
member having the integrated capacitor mounted thereon in
the fabrication process of the semiconductor device shown
in Fig. 1.

Fig. 16 is a sectional view of a semiconductor
device according to another embodiment of the invention.
BEST MODE FOR CARRYING OUT THE INVENTION

[0008] An embodiment of the invention is explained
below with reference to the drawings.
[0009] Fig. 1 is a sectional view showing a

semiconductor device according to this invention. The
semiconductor device 10 includes a substrate 12, a
semiconductor element (semiconductor chip) 14 mounted on
the substrate 12, a heat diffusidn’member 16 mounted on
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devi ce accordi ng to anot her enbodi nent of the

i nvention. 30 BEST MODE FOR CARRYI NG OQUT THE

I NVENTI ON {0008] An enbodi nent of the invention is
expl ained below with reference to the draw ngs.
[0009] Fig. 1 is a sectional vie# showi ng a

sem conduct or device according to this invention. The

35 S@t‘i@c%gyﬁié’feﬁe&&%ﬂ?ﬁ | ied Wil do 218 dtent? 14, an
sem conductor elenment (senfconductor chip) 14 nounted .
on iMeegiased atapraiter hehtmalintediom thathgat gliffusion

NMOUhétb &R 16 _in heh SOsd S Sre LVRIASKE P N the semiconductor
sem conductor elepent 14, an _integrated capacitor 18

mourf KRNt tHe A BIEUSONLY memgcrs 4P d%pposed

f|3| addrl t&flﬁidhdﬁbﬁ f@léﬁéd ﬂ'@olmj,UCéSrm a Q}éﬁﬁ.&{d 1ts el 61{011 covering

el ect,rically connecte to the Se conduct or el.e t

T e, e TR S s 1, T SRR e gl covers

el endrd Heht Thief fuession seadbed) IO\t idliey .hedthe central

di ffusj 1 ty. .. Ih nt.r al ot f

{ he BT S e Sl it s ol il S 1B ove the
seniseondstdictal e redrement ild dxpespdsmat aoft ofe thesinesin seal

seal,nl0 i.ah : ' f :

i f A% S nﬁ%g@ﬁ%ﬂ?ﬁgﬁ?{]gfggﬂ HeAE M¥rusion

20. "EOWEG] Tfhd ssdigsatade inpide &heuinesiay seadi fui t
boar@oi1and hagne GubtirdatRatbens oA % rCeReHer board
(not shown). The substrate 12 has, on the“front

sur PREe hes eh&idslts pgrierne £Riragds by a gogdugtor (not

t er ghB@ng .24 TaRrd supeiteRiieall 2t @aRI, N3NS tA@ Froat surface
erm_ned, ntial |, source potentia

predet pot | eyel . ( ), .and

has CBSFEPTal SLOPALNAPIMSBA S 2R, EOLHChErTRAPRALS,AL and

t hepbaektsulf aeemihaneobs h@0ilprédetsentiaeddpetential level
el enent. _14 istfixediso thg 20 substrate 12 b ? d&g
bondPRY &t BPFEPL361) ThaNIsBRPSRGEERS EF&%ﬁP $428, such

i nckadesldepl brdllst pnothei haak stuefaceakkedodrr anged

on riph I Ay h Lconduct Qr

ol eh00 BT, Dnahe! sBRIELARuEk ok 81 pREMH TS Bixeg to the
pot éwpshrater ki2nhiysa3diar bandédgamatheisdnPal 2be

por §bR{lcBhah B2l SRABALCY 27 1 fLEARAL 14p1dPE18EYNBE signal
terminals 32 arranged on the peripheral portion of the
semiconductor element 14 and a group of ground terminals
34 and potential terminals 36 arranged at the central
portion of the semiconductor element 14. The signal
terminals 32 of the semiconductor element 14 are
connected to the signal terminals 22 of the substrate 12
by wires (bonding wires) 38. The semiconductor element
14 may include ground terminals and potential terminals
with signal terminals 32 also on the peripheral portion
thereof. The ground terminals and potential terminals of
this semiconductor element 14 are connected to the ground
terminals and potential terminals, (not shown) of the
substrate 12 by wires.
[0012]) Fig. 2 is a plan view of the integrated
Capacitor 18 shown in Fig. 1. The integrated capacitor
18 and the related wires are shown in the sectional view
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termnals 32 of the sem conductor elenent 14 are
connected to the signal termnals 22 of the substrate
12 by wires (bonding wires) 38. The sem conductor

el enent 14 may include ground term nals and potenti al
terminals 30 with signal termmalds-32 al so on the

peri pheral portion thereof. The ground term nals and

pOte@&bﬁkegﬁéﬂaﬂﬁéstgfthéhééc@f&ﬁ&?”fP&%oéfeffaEni3%4of Fig.

are connected round termnals and potéentia
terninbﬁ%en(h@tlsh%mhjlo¥ntﬂbgsu%str%@% ggtqgmqﬁ@@scapa01tor

35 [Q@lgﬂlcfu@esza'ﬁl@r&iﬁ@y%?%&[ﬁaéﬂ%f@ﬁ%é’éﬁﬁted on a

capacitor 18 shown in Fi i nt egrated capacitor

18 aPtltFen rerRseER YR r e '19%1‘? ec%?l%%t‘?ﬁ PRESERRT ofAf example,

\1/|3)evxa? ®b p@éé e@épmlmgft 0 A@l@ﬁ@liwa&f vgmmd tégminals
0] n I ne

| n
o Pt Erot Rt i ki L 43¢ Gronnected to a
capaelirabitytefreiedcapa@iters) corspedisival g, died arranged
capagi t fancti SLe € P .
Canask e ARG OB {00 BETE L R AN e tsor 18, Tn
pl urkdg¢ yZthfpﬂ)tmmrai terminals are swwreciedlack, and the

glrlrjg% on tt};@r@gﬁ% sur?ace&ﬁf%&e I nt eg?QSed

capakQQJo?] 18. Arplymality ahe igrvurgrawidhitimingls 40 and a

show i b Dl @B ko £ 2 St ML LN i Y8 Nl Sa ¥ &rranged at
shown in white. [0013) "A pluraljty of first ground

t er rififal Gedrah PoF tigmured ithe &anqgﬁt%t%ﬁq%tor 18, and a
ter rﬁlﬁfsﬂaﬂft%z afe s?éd&{waji:caind tﬁ@mcﬁmmlwcurtd osn pllurality

e P RIS erbipie e A AP on ene
secm;qﬂfeenﬁlj tqioﬁtardfrn {zﬁ THD mt&agxgartmwe:hp:xmtﬂng 119 The
eri era | ONn Q. ral e C acll1 o .

Pht e O sttt ey i A, B gy 10'%0 20
20 aagammuanss Iﬂntﬂheeaﬂhnﬂnmaﬁtsﬂhnmnthang,tﬁhe integrated
LNt ST 0, CARAG AL KL TGOS Bl Ao LAPAYIH Sapacitor

Each apaC|tor one “of
comlv@@t o @lew nofdes, horfe st Wrimind & grannedtediCamne of

tie H1G st e&%‘%‘mcﬁrt%‘fﬂﬂnaﬁrsmﬂﬁ'a%&%ddﬂo@ Nald %sddbnd
the |ntegrat
ground terminals 44 internally in the integrated

capacitor 18 (not shown), while the other electrode of
each capacitor is connected to one of the first potential
terminals 42 and two of the second potential terminals 46
internally in the integrated capacitor 18 (not shown),
respectively.

[0014] The first ground terminals 40 and the first
potential terminals 42 are connected to the ground
terminals 34 and the potential terminals 36 of the
semiconductor element 14 by conductive connecting members
48, 50, respectively. The conductive connecting members
48, 50 may be formed of for example, a stud bump, a wire
or a conductive paste or any combination thereof. The
second ground terminals 44 and the second potential
terminals 46 are connected to the ground terminals 24 and
the potential terminals 26 of the substrate 12 through
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capacitor 18 (not shown), while the other el ectrode of
each capacitor is connected to one of the first
potential 25 termnals 42 and two of the second
potential termnals 46 internally in the integrated
capacitor 18 (not shown), respeé6tively. [0014) The
first ground termnals 40 and the first potentia

termpnals 42 $.ﬁ connect e f%e ground 30 termnals
34 andf tHeR poteht i EtOR JPF %ﬁs 6 of the sem conductor
el enE0@13¥ by Tlomdhueadt vcmi':ﬁmmtlmgnbmm‘d@ sis mnﬁmured of a

T
L TSR TIFOR U Y Bl T Sandomorising
or & chrekict¢adypestee okaygry amlrtﬁ reggnd tmﬁetraalofplal‘crﬁe 54

35 SO PrOWKL 4 re&?&@cf@vmdame Sel‘i‘%‘dfﬂ‘g@rgrlcf‘lsecond

termnals 46 are connected to the "ground term nal

and Metfl Rkatirs 124 F4iawg Paviesd Qmeeasqlbsqtrfmre mzd
t hr et red gy ﬁ%ﬁil&ﬂé& Ut éHi:"l‘betl’ﬂeﬁ: t{ﬁ%{f_’hn_@’tﬁlating

heat diffusion nenper S confl ed_of

met & %V@@Hﬁ@dﬁb tt*’rPéelu %‘&Fﬁ‘iéﬁ@r epoxy

fi rS:tesmondudthe/efﬂmtframtheﬁcaﬁtmaﬁﬁt;ﬂjaudsatfe 5464 are both
form ng a, second.,condyctive | er The fir

CocarheL 31 il A P a4, B nvhds o SndbYR

and caglagxittrarcdl8.y ITha aftiecstf mmnadaqﬁanehéa kys aarranged

' ns%a%&%q. SNERI NS tt%% (t.H\’go s%c%%tcf g &:e 54 from the

pol yi'm de "or epoxy ‘resin
pIaﬁ@mugznd@¢tmnadi§mentolﬂorned in such a shape as to

covent i nt te [ A I
pl atqgok‘}gﬁl S a?r“l geg tggﬁt%ﬁes?l%r o&?ﬁa%%“ 'in%ttaﬁmp"late 52 and

secéh@ §8C dpn@fcelsplﬁt@mfit‘lh@ 86 dedducidtusiore member

14. 1@001@hg5|93 add @ oW eWe! 8 risitr fletBt plafledls? 2 the
and, 15t second net al Iate 54 of the heat

di f P&at oﬁlﬁéﬁﬁépn PEmoE; gé '3 dhe Fizdumerals plate 52

met ahcmhabe a2 sQEs‘tB@itJ.BQ@Jyd(illﬁftu%'eﬂlﬁrﬁﬂ.n’p@frtl@n B, a
i ncl es a

first al te bst al |
conEHRPE RO RO Ve SR8t , NGl SEaReF R oD PRt CRRMGELEd through
poraleneﬁﬁédcpbmeibﬁdsabraughhe out51de of the central

portion 52A and an expanded portion 52E connected through
the stepped portion 52D to each side of the annular
portion 52C. The first metal plate 52 has slots 58 at
four corners of the stepped portion 52B.

[0017] Figs. 5 and 6 show the second metal plate 54 of
the heat diffusion member 16. The second metal plate 54
includes a substantially flat central portion 54A and a
substantially flat annular potion 54C connected through
the stepped portion 54B to the outside of the central
portion 54A. The second metal plate 54 has slots 60 at
the four corners of the stepped portion 52B. Further,
the second metal plate 54 has a rectangular opening 62 in
the central portion 54A.

[0018] Figs. 7 and 8 show the first metal plate 52
having an insulating adhesive tapes 56 attached thereon.
Fig. 7 shows the inner surface of the first metal plate
52. The insulating adhesive tape 56 in the shape of a
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20 a stepped portion 52B to the outside of the centra
portion 52A and an expanded portion 52E connected
through the stepped portion 52D to each side of the
annul ar portion 52C. The first netal plate 52 has
slots 58 at four corners of tlite ’stepped portion 52B.
25. [0017] Figs. 5 and 6 show the second netal plate

54 OEeCEQﬁghfgk ghBBU§gogte§epsa é@ tHBeafRGOAE PBEELon 52C
pl a i ncl udes substantially flat centra

portPgntBﬂAﬁaﬁﬁtame§é%stﬁF?a§?y $nQt 2 RALT aP £ phepdnshaped
54C cRenEst elgt Qaﬂégbvet h@péé eppesr®ost t 96h64BLb ot héecentral
out si de_of tgi gt g ortion 54f Thg second

met aPOPFLER 84A Ep%t 15t AretehePt3LF 2Brners of

the p0@ppepd poFigen $2&ndFLOtSiesw théef sesonandesetond metal
pl ate, 54 h ctangular o i D 62 I the ce

Por (bR B30+ [ o sy erg By RS 808G el {Ts FbEras - The
pl atzed@nd 3tetali phate Shsis aarrangetdhesn vehe af.)EzssBGnetal

at t the g g | .

the ¥i1rs §¥5M? ¥% FE% 'e ?ns ﬂ?ﬁé ad%eafg égplled

t apel 1881 nth¢1ef35h%fpeamﬁ %\ecorvd m%%ah@lﬂ@sri’?]g $4 are bonded
att achiech d1p ke AN e Dﬂﬁqmﬁ?& a&{eéf'@e ftdsd 5 Fig. 9

metal plate 52, and a pair band aped |nsulat|n

adhélsi & qﬂea:ge%ars@%e@rsa tieh el 1%t t%ﬂed I8N MefeRt iRlptes

52A g, tde dfHuStbomiad, MaAtwi &ded Sfi&ﬁlﬁ]sfdegsch& $e¥bnd
10 show t h flrz% and second met al ts 52, .54

bond¥Fay 4 ng ARl RE (YR —#hared dgplating
ggt edr?mﬂam Eélapés 56 remgad on B, 7 raSﬁe rtmclee_lt%dﬂc&t eboth
sho S sure is i ed.
Ther 194k 4k ot arpndiie RY ik i e EHetal plate 54 when
bondda Jﬂlrtsct emrh sHdwrd metdie pmdsatsmg Slheass \bnded to
tapg % ﬁ% |s a diagramshowing the first and
pl at e

secon 52, 54 thus bonded, as vi ewed
frorh0|0r230|]de tmh%ea:lmwa Stetefl ghentfdrst metpd plate 2 and

PSS s, W AL R Y e

the@@é@ﬁd%lmmfme@cgﬂmm t fithen rtdte apebisecmad 20

met 3hokhali®s F8%. 34 i¥ TARMMESE @ resin seal, melted resin
smoothly flows into the heat diffusion member 16 from
outside the heat diffusion member 16, thereby improving
the resin filling ability.
[0021] Figs. 11 to 13 show the first and second metal
plates 52, 54 with the integrated capacitor 18 mounted
thereon. Fig. 11 is a diagram showing the first and the
second metal plates 52, 54 bonded to each other, as
viewed from the inside of the second metal plate 54.
Referring to Fig. 1 at the same time, the integrated
capacitor 18 is fixed to the central portion 52A of the
first metal plate 52 by a conductive connecting member,
such as a conductive paste through the opening 62 of the
second metal plate 54.
[0022] The integrated capacitor 18, as shown in Fig.
2, includes a plurality of first ground terminals 40 and
a plurality of first potential terminals 42 located at
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each other. (0020] The slots 58 of the first netal
plate 52 and the slots 60 of the second netal plate
54 are arranged to 20 conmunicate with each other.
When the resin seal 20 shown in Fig. 1 is formed of a
resin seal, nelted resin snoorh@y'floms into the heat
di ffusion nenber 16 from outside the heat diffusion

nEnb@he1§enEPSEGQMrtﬂBﬁOXh@Qa bb@réfﬁt? 6l 5&66nd ground
ab|I|t how the first an

0
secoﬁﬁ ?%}L gﬁa Bd %ZPlBﬁa%}F% ?heSERER r%?%%“tlaf
capatéimind Bs mpenl 68at édesobthe Fp@r:.ﬁﬂet@l apéltagsam In Figs.

howj the, fiyst dth | at 5 4
bondbb B Laehtitnarould oFEIRH T rORL RS  RET R b
t he sexoiwahetate plad:aetéd aBOtiref @entrgl tpoFt jon 1(mdt shown).

o170 Bty et ahd; B SHLLFEPAY 481 eld dfcondround
52 btyelanm)alljﬂcﬂ vana otime cp 1 wep it er £ tlmc:heqsn@\ potentlal

con V S
net a pﬂl1 art?ae ;@%&E%%%g $¢ﬁ%ﬁ?%%g%t dﬁaﬁam tor
as shHovnged Hry.a szlmﬂmr URRIN QL pﬂ%r%ﬂq{yzof first

grourgh2Er M nals Mbwidin ariysiralit y123f thd ssecond ground
potential ternmpals 42 Iocated at - the central

por ti MRS P RhIthy itewdhre gqmt%rlrﬁ P& Gepnected
and o [he of idsr Qﬁe@@pmwtﬁltdﬂthé HedathadSf AAfsion member

I th I t Fi 11 t 13,

e it ey R T ot | he i T gy 11,
I o;:]aiﬂed tate tdm:cn@tpcﬂiemnrall arermioialsholé)of the tircegrated

t r e Seco
Cor apktitor i Ml Addnedtied 1 YO el Heras pigte 54
ter mfné:ﬂ'@ d@dto chitfoh saront hrerqduam ;irﬁemat wiorets o(dqonadlmg wire)
d \
ar r gigged gy ity alsﬁww%rz ided e e fr (f]"qterm Hg %&

shown in e secon groun

of méieunrtt mm.&%mmmmm& ®Plate 54.

L' rgioopayal pligf &y %2 qf, tt:th‘:e t}E%.Eits'cd'rri‘e“tle‘aisll.' ‘fﬁ%a’f"é@ ofl&he heat
y Qh%%%sg%%hdé%%er H%ﬁls cbnneé?ggmlg Qhe ground terminal
24 of the substrate 12 by conductive connecting member

68, and the second metal plate 54 of the heat diffusion
member 16 is connected to the potential terminal 26 of
the substrate 12 by the conductive connecting member 70.
The second ground terminals 44 and the second potential

terminals 46 of the integrated capacitor 18, are
connected to the ground terminals 24 and the potential
terminals 26, respectively, of the substrate 12 through
the wires 64, 66 and the first and second metal plates
52, 54. The wires 64, 66 are comparatively short and
therefore small in inductance. The first and second
metal plates 52, 54 have a large area that voltage drops
across them are small.

[{0025] In the configuration described above, a
plurality of capacitors are collectively arranged as an
integrated capacitor 18 on a single substrate, and the
integrated capacitor 18 is mounted on the heat diffusion
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13, the second potential termnals 46 of the
integrated 15 capacitor 18 are connected to the second
netal plate 54 of the heat diffusion nenber 16 by
wires (bonding wire) 66. Fig. 1 shows only wres 66
for connecting the potential terhihals 46 and the
second netal plate 54. (0024] In Fig. 1, the first

netaheﬁbé&61@21ﬁfahhQpbéébdzQedbﬁﬁ@ﬁbﬁ&p”ﬁ&behe1§em§conductor
conneited ggound termn sub r
CEIVe

th
12 boleBRg B Bt P Ak e ERPAGS EOkN I8t ABOS ERBNG
netabemhabadﬁéto& émembﬁat1d|éEéSbaﬁneﬂEGHeéléGtrscally to

conn h pot termn 6 of the .
cubeFekficotBeSEhg BRbRberyaS L BRREERPR 2 ReREep thbe, and

25 Théeseégnd,gtbandndecnanaésoﬂ4eaqu thpasi&tondcan be

pot ent,] ter ghRal s; 46 t e e pagLt .

5, Bratcedtnented s pocwr 8F nbipcPRBt apnaBhetl Slyrality of
potehheacap@@nﬁpnalgrealntegpebiyVéoymedfaSh@n integrated

SUbS&éﬁé@lﬂgrthéougnlytgesfhgfé fﬁteﬁ@a@@g &Q%aéif§£ 18 is

and second netal plates W res
are ERABRFadi Gelhe shevrteddont e chert dhffpsipn member 16,

:q ndueh&psiey J@ﬁtfil?&t%ﬁ@dtlzctsGQOI‘é*weﬁEfé'lbrPJ:@Eﬂ?% Sdos 4.
ave ea VO acr os em
smal | % 25] Tt bl chra g?Jg%’H%'Hgﬁe%W b2 %*B%v%&%trate 12
35 mmmgttyh@fsmm@md dw&ﬁrelmérh@cu Vrlﬁélyn‘@dédi aﬂg@ﬁbon in

| ate capaci t or n asin e,substr
and T CUTTLT Sl BERGRTT o 1 TR asenst e vice 10
heatslmwrf um oni®. henbBigl6ls nisima opposishaklwiewnshithe heat
to t I ' t .
capaC| t or anc.&%(%é fe}-ﬁ]g(g%“ ]tA}} {}%%ﬁaﬁgcﬁﬁ%aé:ltor 18
conmirde k| tdrereqral ity tlte fmﬁfn@tmn Freces stefhdthes
shordeilc ARIRASHE tHeevn. 19 eFl(# he I'ndygel ance

of each capacitor can uced Al's i'n view of

t he SR CActMe qsﬁw |1tq/ Sdffowrt Hen c%lfﬂ}cﬂt orss fglwicated by

i nt egredl b HIABG A hd tHEWH 8¢, %lacé:@é?t{&ljég bsgﬂjé/. 14

a Si ntegrated capacitor 18 is require
ﬁ?%%ﬁéh the heat diffusion nenber 16, 10 thereby

cont[monat]l ng e Figawar,f aied GRIHsHT @S having the
semiconductor element 14 mounted thereon is prepared.
The substrate 12 is formed with signal terminals 22,
ground terminals 24, potential terminals 26 and external
terminals 28. The semiconductor element 14 is fixed to
the substrate 12 by a die bonding material 30. The
semiconductor element 14 is formed with signal terminals
32, ground terminals 34 and potential terminals 36. The
signal terminals 32 of the semiconductor element 14 are
connected to the signal terminals 22 of the substrate 12
by wires 38. The ground terminals 24 and potential
terminals 26 are coated or formed with conductive

connecting members 68, 79, such as a conductive paste.
[0028] In Fig. 15, the heat diffusion member 16 having
the integrated capacitor 18 mounted thereon is prepared.
The heat diffusion member 16 includes a first metal plate
52 constituting a first conductive layer and a second
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[0026] Fig. 14 is a sectional view of the substrate 12
havi ng the sem conductor el enent 14 nounted thereon in
the fabrication process of the sem conductor device 10
shown in Fig. 1. Fig. 15 is a sectional view of the
heat 15 diffusion nenber 16 haV|ﬁQ the integrated
capacitor 18 nounted thereon in the fabrication

processadf pliiee %@%69@@5&%9%%%' SScéQdSBBHGubBﬁbglayer
1. The sen1conductor device 10 shown in Fig

f abr iéqLadesy rpﬂeeﬁsbrPEQ?FOHYnéﬂﬁéaa§haanaﬁheS#aﬁ tape 56

eXaﬂﬁbﬁstEtgﬁlné4an2Qn§GQai5ng[QQ?@% |nTEé9he36 diBeusion
substra sem conducgtor ele

Ee 1& ﬁVIng t he %

mounP&W ERel 8oV LNgr ERSr LRLCIFAES uS§PF‘ﬁ%E°£21 mounted

f or meHewkbdh ssgﬁabrteaﬂeaalsoEZexagpmundlhetnbnmhﬁnaﬂ,

pot e Lnals 26 xternal 25 termpals .

The SehTeshGHCrBRvE) EReh Fo RS rERPE k8 FhaE 3 kS £5: mhe
subsSeQOBdlmebylaphééebbmdhmg amtepening062Tat the central

Se”L?QPPHGEOEhSLSQ?nta&é tfe ?ﬁgggr %8 é%gggit?r 18 is fixed

rouhd term na
tern¥%a¥§eSélrsﬁeme§$hnglat%rh?nbYstBQ @@n@w@tlve connecting
Sen1ﬁ@ﬁ9&ft§ucﬁl§§EQt?éﬁ?§E€i SSECt féﬁéht{ﬁb %gfning 62.
term nals e substrate 12

si gn
The g‘?%%bl t er aa$econd o wed e?ﬁ#lﬁl-nﬂ%r%? nef sthe
are ﬁ@@é@ﬁht@édféﬁﬁ@@lﬁbi h & oI Cd dife c QN NESTERE first metal

s_68,.79 S a ductive pas 00281 In
Flg e 13k Moot Rl A %va Wiges 64, and
I'I'Et egratmbcgz?cpmﬁattﬂﬂ rﬁbhflgﬁﬁm:fﬁ%@%br}lﬁedﬂ@a&@fkhe second
e usi er i ngl udes, a first t .
ol 2f T, RIS SRS reas AR G e 16 by, vires
secdifd - Tie fiatstl graired emuinsilid U0 ranhdd tdecdhidest
con ay, t 0 ch ot
[ nsiﬁbq:{e{ \rl{:gldaldhtgésﬁn\l/le Olasgeﬁg Irec:olgnos et%t?ér:g{ a‘%k/ed with
i nsWonduaf ivy eronngat ingnmegitfefnsi4d, Sfnber 16 having
t he figpizegr at ecirpao‘?t%c'lltrﬂfer]t%mtteed of ttﬁm ‘3‘1%19 %d.fquJ.on

fabrlcated for exanple t he manner

aboemheth Yeeiod dhge i, Fitde heato dﬁfumam semper 16 is
et plreBlsdil e it ThePReMstEate A2 oWt #ig. 14. The

first ground terminals 40 and the first potential
terminals 42 of the integrated capacitor 18 are pressed
against the ground terminals 34 and the potential
terminals 36 of the semiconductor element 14 and fixed by
the conductive connecting members 48, 50. The first and
second metal plates 52, 54 are pressed against the ground
terminals 24 and the potential terminals 26 of the
substrate 12 and fixed by the conductive connecting
members 68, 70. After that, the semiconductor device 10
shown in Fig. 1 is obtained by resin molding using a
resin seal 20. The external terminals 28 may be arranged
on the substrate 12 after resin molding.

[0031] According to this embodiment, the conductive
connecting members 48, 50 may be arranged on the
semiconductor element 14 instead of on the integrated
capacitor 18. 1In similar fashion, the conductive



10

15

20

25

30

35

portion thereof, and the integrated capacitor 18 is
fixed to the first netal plate 52 by the conductive
connecting 10 menber such as a conductive paste

t hrough the opening 62. [0029] The second ground
termnals 44 of the integrated-cdpacitor 18 are
connected to the first netal plate 52 of the heat

d'ff%%hﬁgc%ﬁﬁgeheﬁgegﬁ @@re306ﬁayaﬁg akgﬁnégeoeﬂ the first
potential termnals_46 connected to the second

net aPnpl §€6°54 BetehePhakesdpit uéﬂoﬁfwéhﬁeheee agfffuswn

Wi remember 1lBe ibiskshdgbeusd Eﬁénbﬁﬁbﬁréeeamd theukthék, the

potentla ern1na|s 42 are co ted gé é g hg b

condGBPPYE &3ﬁn88PPﬁ§tﬁBﬁb’8?§ g5s F 036871 A0t may be
anefbeﬂedaafﬁsaﬁdgbe?beabrdbéiﬂSbOﬂdlﬁ@ WEHESF iﬁcbfas gold
ig t he at _di press

ros whPesy df BiabropE B CRolFOPRL pFopasserAS Pnotper
groualiteenatnubs #beaadcohduttisée pohpettiahg membenal san be a

42 d j
2 OLoARERbEL 8k 4 GSAAELLPhe MaflogP'Sa88 g oL dbucr v
36 oPaﬁh% sendtuddoenps - el enent 14 and fixed by the

COﬂdP@@BZfaconﬁf§t|P9 ﬂ§n§e§§c€§on§9 16¢ éfr§tsﬁﬂ§conductor

second e es 52, are presse agal nst
gr odﬁ%l"l‘t:%rﬂ?ﬁ%%lw %da@%’éh%t%fﬁ?@%im?%? nPhathe oEnypention.

t he meIbsh rene éﬂbé@&héh%e§h$WhtfﬁfPﬁszPt|ﬁEb semiconductor

con in ers 68, 70. After_fhat, t
Somiii If (RPEES R fkRb At By A semieeniuRior

by rehe::mm@gdsér@lmmtaor I &¥5i ) smlm&%tgmeoxex?gé nélbstrate
ter al S ma alran e Su rate

L A2 L T PE Y dR Tthed 1 4 oSt |1 tHE substrate
enmbaold mantsud:rhea amsrrdm:rt lae tBcawnmnertie ngentbadredisc iy element

nstiok 5 SRR Sttt e ST Hs Meas

f asmlo‘rfu&m geeThen |Jx,63 in Kppasathens Iatyl ore reored sccﬁ'a';ected

pI at es 52, laééﬁ%q%]qﬂheat n{dléﬁdsch!r& Seelﬁggte%ﬁﬂﬂi'? I'ns a}nd f resin

of @ealn&s fisst reavering five feemiadnslucteniekement 14. The
CONRRGE NG IRy AR rPthPheatl dBE on member 16

partially.

[0033] The substrate 12 is formed of a multilayer
circuit board, and includes signal terminals 22, ground
terminals 24, potential terminals 26 at a predetermined
potential (source potential) and external terminals 28.
The semiconductor element 14 is fixed on the substrate 12
by a die bonding material 30. The semiconductor element
14 includes signal terminals 32 arranged on the
peripheral portion thereof and a group of ground
terminals 34 and potential terminals 36 arranged at the
central portion thereof. Thebsignal terminals 32 of the
semiconductor element 14 are connected to the signal
terminals 22 of the substrate 12 by wires 38. The
integrated capacitor 18, as shown in Fig. 2, includes a
plurality of first ground terminals 40, a plurality of
first potential terminals 42, a plurality of second
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5 fornmed of stud bunps or ball bonding wires, such as

gold wres in place of the conductive paste. As

anot her alternative, these conductive connecti ng

menbers can be a conbination of_ a connecting nenber

such as a conductive paste on~st@d bunps. 10 [0032]

Fig. 16 is a sectional view of a sem conductor device
aCCOEQbﬁﬁdt eeaﬁwha% gabodd rr&n;smfaib@yl SFesdéEOfd pdential
int ﬂ nt shown in Fig. 1, the sem conductor

devi EBT6"RhE| Gfes a substrate 12, a semi conduct or

el eme0034$em CHGdUEﬁDﬁgCﬂb PR hilg éfﬁ&bm;adex@m, t tige conductlve
substrate di ffusi on, me er 16 no

on tﬁ%“%ﬁ'ﬁ%i‘?%t‘&ém‘i%r? nE%ﬂcﬁorén?‘r%'fﬂ’fé? PUSET S rt‘?‘f{%l“als 34
sem anddubé opotértibal tdrmimanl s N3 @gohit ete cagraincdrotudiior

rmun%fgmggttfge Pc?a‘tt_ edf:{ #%C?H Ca:#'h@é{ﬂlﬁl?%fs O‘P@oasl‘%j the first

rel at1 on and” conhec

seni kokeci ak mmlu& anfl the emtemmwem)actmor 18 are
cov e

20 g%d\)/rg%éé? ed %‘%f&g u3| on Fiﬁé 4}) art orfcﬁfdtfbr

[ 0033 emenRt SURIG AR W aor Ho® RAARISRIN |tdyasr1ntegrated

Ci r caipha s, 1@nd i ncludes signal termnals 22,
grougqcﬁq 5termn | s 24, otentlal te%mna,ls 26 at6a
pr ed ned JHMERY 40 QW iy fdg. 16 is

ext evingl 1d:erto gl BX Fikhe 1aems;£uﬁitm1d§11qi,em sktond

e ISR S LR b P, serminais 46
Si grade temmearted 3D aﬂmam@@ 'ddmﬁ&],rserzmlmrcnlthe

QU rm
B RS Geath e Ao el B nate 120 oo the
por tiegrt HdifaxstionTmemsiegndl6 teﬂhmai&atSEiszfmsll@n member 16
sem;Go %%%tzl%fur%de ety kg ,%e m%%%rie tl%Qet %2t g%dsTﬁag El%gond

t er m nal of the substrate

i nt Bgtade®1ledeadidt bondgd &9 sAeIn oltnhlem @ndz eliegtiriged 1y
a pkenaltiely lonf ash QEQQde&e%E'ﬁ%%%l%Qa ? Qb#%@hb%ytape

of first potential term nal a plural
secdh¥fo-pideytaprd ﬁérnlﬁﬁﬁsh@4taﬁéf£u§ﬂ9ﬂamﬁm996f16 having

secene patedirhiled capacitor 18 mounted thereon is similar to
the one shown in Figs. 3 to 13. The first metal plate 52
has slots 58, and the second metal plate 54 slots 60 and
an opening 62. The integratéd capacitor 18 is fixed to
the first metal plate 52 by a conductive connecting
member such as conductive paste through the opening 62 of
the second metal plate 54. The slots 58, 60 of the first
and second metal plates 52, 54 are formed in order to
allow the smooth flow of melted resin into the heat
diffusion member 16 when forming the resin seal 20
thereby improving the resin filling ability.
INDUSTRIAL APPLICABILITY '
[0036]

As explained above, according to this invention,
there is provided a semiconductor device having a low
effect of inducténce, which otherwise might be increased

by adding a capacitor for stabilizipg the source



termnals 46. [0034] According to this enbodi nent, the
conductive connecting nenbers for connecting the
ground termnals 34 5 and the potential termnals 36
of the sem conductor elenment 14 to the first ground
termnals 40 and the first pofeﬁ?ial termnals 42 of
the integrated capacitor 18 are configured of bunps

72 apbasgedaon thQs&?”thmdﬂﬁlQEy @teasp&ciéoﬁsdak@op
res 74.arra rated 10 cap

t
D0 e A BERaR S o kP b A Ceh GRS R BrE: ag elecbrically
sinibannéotebatoothElgacRagSpeabétBatéyththegheaondat

30 arbrERTRATnAnEEr TS B CoRaSCEr o ThfEh p tnafiPhcPdaing <o

pot eat haghlgr atakhls QeuncetpetsmbsalateAlﬁoxhmmhghomae

heat j ‘i r

e conr Tere g PRERELedf 14 FediEPted! {4 50 JROBRERE ol Cne
netameﬁta@éfgustﬁmnmﬁmb%re@@rﬁhﬂrﬁﬁbE#@Btﬂth?rQQ¢$§' and
i sol eherf608) cashe 91085 by @dcidsada@ling adhesive
tape 20 (two- Side tape) 56. The heat diffusion nenber
16 having the integrated capacitor 18 nmounted thereon
is simlar to the one shown in Figs. 3 to 13. The
first metal plate 52 has slots 58, and the second
nmetal plate 54 slots 60 and an opening 62. The
integrated capacitor 18 is fixed to 25 the first netal
plate 52 by a conductive connecting nenber such as
conductive paste through the opening 62 of the second
nmetal plate 54. The slots 58, 60 of the first and
second netal plates 52, 54 are forned in order to
allow the snooth flow of nelted resin into the heat

30 di ffusion nenber 16 when formng the resin seal 20
thereby inproving the resin filling ability.

| NDUSTRI AL APPLI CABI LI TY [0036] As expl ai ned above,
according to this invention, 35 there is provided a
sem conductor device having a |low effect of

i nduct ance, which otherwi se m ght be increased
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by addi ng a capacitor for stabilizing the source { 13
potential. Also, a plurality of capacitors are
configured as an integrated capacitor, and

el ectrically connected to the package substrate
through a heat diffusion nemberlés a conduction path,
thereby leading to 5 a highly stable source potential.
Al so, only one integrated capecaf@s 1S required to be
mounted on the. heat diffusion_mepber in

fabrication pr60§§§1°%ﬂﬂucYﬁ€r%?%+%e'c%%@%r%%hn%e

decreased. 14 - CLA&h&hbétrétégn1conductor devi ce,
el enent

conprising: a substrate S
mounted on the 5 shosrriRRSS R eRing BB ks on the
nounsedsbnatée substrate while covering the

sem conduct or el eneggh??@ndiﬁ,f r@ﬁ%n@@p%&% ed on the

mount ed on t he heat usion ne
r el a3istxate Hehilbe seoveningcihe %emmndum element;

el ectrically conneci,ed; {14 me{e‘:{g%&l Fo B Yn the

and a resin seal for coverin sem conduct or

el erhgat Hf W%mmamrow% Ll afigmd® ithe

cl aléBnlmcorﬂcﬁJdm &l leridift | THIROAASt wiaRAdl Y HorndtEde o the
a plurali flrst round fermnals and a plurality
of fﬁ%@&cﬂﬁhﬁﬁﬁ9§ﬂe i'n@™ the first ground
termnals of the ind egsilreGedlafRy dveribiC @Neect ed

ound termnals of the sem conductor elenent, and
the%ﬁ égﬂﬁ SquﬁQﬁ ‘nal's 20 of the integrated
capaci toQ ar e Thenrsentiedridnqreire ievdlce taar mladhedfint lkdaim 1,

e ARG O el IR o T8 S0TAOING L0 VKGR 11y of

claine rein capac
furﬁhéﬁn mmqmmgsugrmlnals and a plurallty of flrst potential

terminals, the first ground terminals of the integrated

capacitor are connected to ground terminals of the
semiconductor element, and the first potential terminals
of the integrated capacitor are connected to potential
terminals of the semiconductor element.

3. The semiconductor device as claimed claim 2,
wherein the integrated capacitor further includes a
plurality of second ground terminals and a plurality of
second potential terminals, and the second ground
terminals and the second potential terminals of the
integrated capacitor are connected to ground terminals
and potential terminals of the substrate through the heat
diffusion member. |

4, The semiconductor device as claimed in claim 3,
wherein the heat diffusion member includes a first
conductive layer and a second conductive layer isolated
from each other by an insulating layer, the second ground
terminals of the integrated capacitor are connected to
the ground terminals of the substrate through the first
conductive layer of the heat diffusion member, and the
second potential terminals of the integrated capacitor
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plurality of second ground termnals and a plurality
of 25 second potential termnals, and the second
ground termnals and the second potential termnals
of the integrated capacitor are connected to ground
terminals and potential terninal® of the substrate
through the heat diffusion menber. 30 4. The

sem aeedaahﬁécesw €8 aﬁer@tgﬁ@Imn €&Ahihals &\beﬂ@é Nsubstrate
t he heat dj ffusion nmenber includes_a first conductive

| ayeFNERAHIR E@eoﬁaceraﬂd‘aew%tPé?e%a)/%m%f ethe et dfffusion
eachmembet. by an |nsulat|ng | ayer, the second ground
t erm nal s.of t?e |nte rat capacitor are c nnec ed to

55 tho grBund To FREFEORTIThar ciptiverss  FHOMGR (i Slaim 4,
f|rsWhenendutheVEntagEated ¢épa¢mfmrcﬁéfmmumtedmnﬁmnhe first

capatt T SEEREBPELL dnd, AT el e B akell BB B

of téendudbiveteonnédrioing nérbarcond conductive Iayer
of the hegt d"fl{é‘séé}ﬂi?morf’dv% cﬁm% ¥n claim 5,

device as clained In ereint
i nt Sfeekn cHpcTend IR deBHLRaks f9f dthe integrated

condsdd vfr d@Yere Yottt dli fidiSt s tTRIRIudY v layer of

condyctive cg;n cting nmenber. 6. The seni conduct or

devic¥ deat §iprcmanher byEitst wikesye ik the second
gr ot drey i nalermiind e dmitewy &Irﬁibg]z%t(‘e@itﬁ;ia(lﬁtaﬁe are

connected .to, the flrst co uctlve of t
di f FRASERhgS HF mssan cﬂn S t%é“yseéfc&% the" heat

pot e:hiﬁfaisntoer miemddexr dnfy tslee:dmi agmiatsed capacitor are
connect edy 10 i SERQUEANUG! R I LS IR c1ain 6,

di f f usi on ‘nenber SeCO! fes
senwderdict dthedepnceicid vel giompedtring miember felrecenmecting

the cg@n g}é Hent§ 20 e ﬁﬁh%%s”%rfb%ef u&‘i%%%]‘ﬁtclt%ﬂl e:llgﬁ\ent to

pOt enti t erm nal e sem con
t he ther $ rgét @mceartltaér rerminads tOIfe thet dgtege@ted capacitor

capaait @he %@ﬁdﬁ%@l%@n@Bﬁhbﬁ%lﬁ ﬁ%b?gfg§”E%5nEeElng the

connecting the 20 _ground ternln
Senggeﬁagcpgpmépéggnpftghghéemlconductor element to the

first ground terminals of the integrated capacitor are
formed of wires arranged at the terminals of the
integrated capacitor and bumps arranged at the terminals
of the semiconductor element.

8. The semiconductor device claimed in claim 4,
wherein the first and second conductive layers of the
heat diffusion member are each formed of a metal plate,
and the insulating layer is formed of an insulating
adhesive tape for bonding the two metal plates to each
other.

9. The semiconductor device claimed in claim 4,
wherein the first and second conductive layers and the
insulating layer of the heat diffusion member have slots
for filling the resin for resin sealing.

10. The semiconductor device claimed in claim 4,
wherein the first conductive layer of the heat diffusion
member is located farther from the semiconductor element



first ground termnals of the integrated capacitor are
formed of wires arranged at the termnals of the

i ntegrated capacitor and bunps arranged at the
termnals of the sem conductor elenment. 25 8. The
seni conduct or device claimed in tParm 4, wherein the
first and second conductive |ayers of the heat

diff uﬁaﬁntﬁen’semaaecsaatﬂctWérexiayér ;a fBé ase ®bd Econductive
and the in ulatln | ayer s fornp an insu| ati

adhesf¥&Tt apé PBr BBh P‘ﬁgf?ﬁep?%ti'@‘é"a’l‘g pthe e’smi%g’gaa%%d
30 otapaciforThendetheontitiegpitedveapacl torells i fiixedito the

4, irst.and s cond conduct i ve, | aye

the TTEEE) Sebfet by L8Pk hEERR% AR Redind g el Second
haveceh@ust1Verl&yér1ng the resin for resin seallng.
35 10. The sem conductor device clained in claimd4,
wherein the first conductive |ayer of the heat

di ffusion mnmenber is located farther fromthe

sem conductor elenent 16 than the second conductive

| ayer, the second conductive |ayer has an opening for
positioning the integrated capacitor, and the
integrated capacitor is fixed to the first conductive
| ayer through the opening of the second 5 conductive
| ayer.



