-1- TITLE OF THE | NVENTI ON SEM CONDUCTOR DEVI CE
BACKGROUND OF THE I NVENTION 5 1. Field of the

I nvention The present invention relates to a

sem conductor device, and particularly, to a

sem conductor device including a sealing resin for
sealing a sem conductor. chip. 10 .-2. Description of
the Rel ated Art There are many ki nds of sem conductor
devices. For exanple, in one nd of sem conduct or
device, a sem conductor chip is electrically -
_conncﬁ&.ﬁﬁi é]-p.ﬂzlgnm ﬁuﬂbN pads arranged on a substrate
(i nctudrmg = tape-1Tke =15 substrate), and a sealing
resin is applied to SRHICONDHETOR dIiVd6Rduct or - chi p. In
anot her kind of sem conductor device, a portion of. a
| ead frame is used as a connection pad, a

sem S80EERAUND ERi Pk STI*EJE@&'ﬁ@NcaI |y connected to the
.connection padlpoﬂéﬂ{l hfnJ d.frame, and a
sealing 20 resin 1s ap to Seal ‘the seni conduct or
chip. FIG 1 Wheapma%& setz@mmm reileenfta a

sem Y/
Top SoRECEIAER aehdl, LA petaid il £ emifofiguctor
.25 . Ré¢eied nQCﬂudFrtha Beaddn§| @&sin farsembumlact or
deV| 8&&%:%% E;a | ead frane 101, a seni conductor
, |ng resin 103. The lead frane 101 -

Ifhcl udes :a chr% smfpmamp@nonl@s e Reilebed Hect
' Sem CondUCt or 'fltpé é%%f glrgn éﬁp(ﬁse%f gglg_k%&%u&log‘ %VJ_CQS

‘termnal porti ons 1 onnecting™w W Tres
whi. cHorarexagpéet rixaidey kdodnettwahironthet g meoungucaor
chi py xgﬂc%%duér@&t&{l'ﬂ nal eEQééff&il}oéoﬁﬁ&@éﬁ &N &bnnection

‘connec
- pads . arranged on .a substrate (1ncludlng a tape-like

15  substrate},  and - a sealing resin is applied to sealAthe
.semiconductoraéhip.,ln another kind of semiconductor
device, .  a portioﬁ of a lead framé is used as a connection
pad, a semiconductor chip is electrically conneéted to the

- connection pad portion of the lead frame, and a seallng
- 20 . resin is. applied to seal the semiconductor chip.
'FIG. 1 is a cross—-sectional view of a
 semiconductor device of the related art.
FIG. 2-is a top view of the semiconductof
device.shown in FIG. 1.
- 25 | S Referring to FIG. 1 and FIG. 2, a éémiconductof
. device 100iihcludes a lead frame 101, a_semiéonducto:.chip
102, and‘sealing resin 103.
- | The lead frame.101 includes a chip suppdrter_

105 on which the semiconductor chip 102 is disposed; and

. .30" plural terminal portions 106 for connecting with wires 107

- which are eledtrically~connected to the semiconductor chip
102. The terminal portions 106 are external connection

.terminals for connecting the semiconductor device 100 to a




termnals for connecting the sem conductor device 100
to a -2- nounting board, such as a nother board. It
should be noted that in FIG 2, for description
pur pose, the sealing resin 103 disposed on the chip
supporter 105 and the termnal portions 106 is not
illustrated. 5 Between the chip supporter 105 and the
term nal portions 106 there are_formed penetration
portions 109 to separate the chip supporter 105 from
the term nal portions 106. The sem conductor chip 102
- i ncl yeest ang Mdarai Bucl Gadedotidr avshid urel sgberd HRdgoted
_padstélz._The chip main body |1l is attached to the ‘
“chi p F8apptt tielC 185 B9T LfescdHesior PugRaRe 1ihe Jerling resin
el ectingdei peskedl 13 - 8he @ligcishibpaltyr 1Rt ele tAdiBal
term nal  portions 106 through the wires 107. |In other

“wor d8CTEReNS il dAdbet okl iUntEaEe9- i s bonded 15 to the

termnal porti gREwdOR e WHip- BEPSHALr e 883! #HY terminal
resin 103 seals the wires 107 an t he sem conduct or

‘chi pPeB%Lonsd 45 there i dpBRet Pergigmtissr PPERONEGO9 to
- FI G s8phatte &HRSShSECiRA ey 85 Of ral ke kerkbhal portions

o senm conductor device of the related art. In FIG -..3,

the $8Re reference nunbers are assigned to the sane

el enents as thess s&eWbrdhckbE cip 10 i5@MHE0OCHIp main
evice shown in FIG 3 also has a |lead franme, but does

bt -Rade Hllcrng BlpRRE tectysde pIiRdfd r Thy ¢vlnrrain body

- 3, aisen<£onduehen Q@\ﬂrfee_cia:@? shSpdtiddren st pf ramddiesive
.sem conductor device 100 in that the chip supporter

- 105 PEeRenthied TRAde IR T0gePafs t h? dfiep eLerbF Hralddy
flll eppasitde &0 the @&%@ngog@ﬁ&lsl%ai %hr@&%’r@% wires
romthe sealing resin 103. 30; For exanple, Japanese
-'LardlﬁieﬁﬁPéFQﬁF words, the semiconductor chip ;O is bonded
- 15 to . the terminal portions 106 by wire-bonding.

7 The sealing ;esin 103 seals the wires 107 and
the éemiconductorichip 102, and fills up the penetration
portions 109. . |
| FIG. 3 is a cross¥Sectional view of another

20 semiconductor device of the related art.
_ "~ In FIG. .3, the same.reference numbers are
;assigned to the same elements as those shown in FIG. 1.
The semiconductor device shown in FIG. 3 also
‘has a lead frame, but does_not have a chip supporter 105.
25 ‘ o :Referringrto FIG. 3, a semiéonductor de#ice 120
is different from the semiconductor device 100 in that the
chip supporter 105 is removed and the side of the chip:
 main body 111 opposite to the electrode pads 112 is

‘exposed from the sealing resin 103.

.30 ‘ For example, Japanese Laid Open Patent

~Application No. 2004-319577 discloses such kind of
- structure.

-However, in the semiconductor device 100 of the



Application No. 2004-319577 discl oses such kind of
structure. However, in the sem conductor device 100 of
the -3- related art, since the lead frane 101, the
sem conductor chip 102; and the sealing resin 103
have different thermal expansion coefficients in the
t hi ckness direction, warpage occurs in the

sem conductor device 100. 5 In_addition; in the

sem conduct or device 120 of the related art, since

t he sem conductor chip 102 and the sealing resin 103

have wiifdftenentt ! herel trX PRSI Q@améof@f|‘HH%”%§mlcddBuctor
t he thickness di rection, war page occurs in

sem BHPULOSr M itde $opling reBRmARY3 cﬁﬂa"ﬁ—léllfﬁm@ﬂ dhermal
The REESeRY oh V{100 o8Ok VES (PRELALHRESs RHABLENS, Yhrpage
the rel'ated art. An.enbodi nent of the present

i nverGeasi dnt ghe EsmirandweEox deghre olflict or - devi ce

akle to DreVentIﬂwﬂdaégﬁon,4&?@5@'QQmiébﬁHdEtb%tdéﬁﬂﬁﬁﬁzo of
of the present invention, there is provided

seni-ddvduelated efitoe SINeR i §iewgcorad%4ﬁrc@ﬁaac%% and the

- Chi pisead@ngard&ad 1foBanBvd NGl4dirBAt n&RlN SUPRRSI&T
with the sém conduct or chlp di sposed thereon, and a

t er Moot Lheieroh ithihe FRicmessr fiéﬁq?q:?lmboﬁﬁéﬁ‘% qcgurs in

the se@ candusi@lcioh Revand 129 aseal ing resin that
seal s the sem conductor chip, wherein a first

tfler mal expansi on control nenber having
SUMMARY OF THE INVENTION

The present invention solves one or more
problems of the_related art.

An . embodiment of the present invention is to
. 15 provide a semiconductor device able to prevent warpage.

‘ According to a first aspect of the present
invention, there is provided a semiconductor device,
comprising: '

| a semiconductor chip;
20 a lead frame including
a- chip supporter with the semiconductor chip
'disposed thereon, and ‘
.a terminal portion that is electrically
Cogﬁegted to the semiconductor chip; and
.25 - : . -a-sealing resin that seals the semiconductoer
‘chip,'
wherein
a first thermal expansion control member having -
A therﬁal expansion coefficient approximately equal to a
.30 -thermal expansion coefficient of the lead frame is
arranged on the semiconductor chip, and
- an upper surface of the first thermal expansion

contrel member is nearly in the same plane as an upper.



a thermal expansion coefficient approximtely equal to
a 30 -thernmal expansion coefficient of the |ead frane
is arranged on the senm conductor chip, and an upper
surface of the first thermal expansion control nenber -
is nearly in the sanme plane as an upper -4- surface of
the sealing resin. According to the present invention,
since the first thernmal expansion control nenber
havi ng nearly the same thernat-4expansi on coefficient

Wwth the Iead frane is 5 arranged on the sem conduct or

chi p, 3%' rface .of the first thernal
expaﬁ%F: c%oﬂ? ﬁg%?gdﬁﬁﬂfhe upper surface of the
seal i ng resi n a:r@oﬁraaﬁ@ytd rtHeh@resskt Pphaikiohhesitid the
suppo ter _the first thernal iega sion gontro

Tenb E¥RERF ISP (TSR Tdpvipg nearly the

exparﬁssn@n tn@ﬁﬁﬂ @}@ﬁhﬁl@{ ecyfiraggedt: akave t&@dw&h Of¥ame is

 the sem conductor ,_apd this eve ge in
the UIRPOSAGILITE SR curtasr GPhy 149 8o BRdES Surface
- aspecif - ehet hersy ahehial | AyeMion, cblh@fcﬂ |n@mBéQVe!u@£d:1@

sem conduct or_devi

15 onpr|S|n a sem conduct or
chi p YREF uBFHE % ofchhe r reg sﬁ‘rream@ari

Hdl%ithe same

~sem @ﬁdéﬁtﬁﬁe elrapestpparisad 208 the £ e8BeMEl Mxpansion

substrate seal resin that seals the
sen16@ﬁ%ﬁ8{ 4 W£H%H}5ﬁmb§?@F | the pide: Fhprmal

1er megphnthat do%ff@bﬂ@ﬁtfl Gald yreang@stedbvieoahdeelow the
sem conductor el e and i.s exposed fromthe

seal PAGFELTHE yFtogs c r @ FEEr BE Y‘Ffé%%ﬁﬂa%?%%n’s‘? die
cont @@ma@ﬁmﬂtdiamwgce .

According to a second aspect of the present

invention, there ‘is provided a'semiconductor device,

15 comprisihg:

a semiconductor chip inecluding
a semiconductor substrate, and
-a semiconductor element formed on the

'semlconductor substrate;

120 - g ‘a- seallng resin that seals the semlconductor

chipé and
an external connection términalltﬁat is
'electiically connected- to the semiconductor element, and
is exposed from the sealing resin, '
25 - wherein
- a first thermal expansion control member having
o a thermal expansion coefficieht approximately equal‘té‘a
" thermal expansion coefficient of the semiconductor
. . substrate is. arranged on the semiconductor chip, and
30 ; an upper surface of the first thermal expan51on
control member is nearly in the same plane as an upper
surface of the sealing‘resin;

Accbrding to the present inventién, since the



a thermal expansion coefficient approximtely equal to
a thermal expansion coefficient of the sem conductor

.substrate is arranged on the sem conductor chip, and
30. an upper surface of the first thermal expansion
control nmenber is nearly in the sane plane as an upper
surface of the sealing resin. According to the present

i nvention, since the -5- first tEernaI expansi on
control menber havi ng nearly the” sane therma
expansi on coeff|C|ent with the sem conduct or
subst £@f-8t |theRhh xﬂﬁ.%h%oﬁ€96£9&ﬁﬁgkoﬁa&ﬂ¥fne@?gy the
the wupper surf ace of e first thermal expan
cont r 6ANE Gharmal exrpnHen gpeffteidnicwibh tlma ssgalcpnguctor
[ 51 Ns@h S ratRAl b Yalthrddis SATERD) AlfcohBRE GANIUGHE  the
substrate and the first thermal expansion cont
menbebPPehistEERae eof ridur Ifj rehethermelt kapansiax gonsicoh

copf f andl b
o o S e B R e ALt s A
‘the seaiebhdactbe whed edaneActlor diewjcopducten pbaspate and
of -t henpreasapt théﬁmn@@@nsaeﬁr@omoarm . ich have
sem conduct or devi ce onprising: a substra
“inel vaeaig-Y the asdee d-heamed axpatasmn@ecf-fmmm:d Bhat ,
~is di Mdogb@ve f&lr{ds"bellg{:l' PRE Vst %ﬁﬁﬁci%r A?l?. bagﬁd this
materi al, "and an external connection term nal FAt
- di0s pgaray st SawstRasIR ipr ithar gemipdmetor déwidsase

material 20 opRAsi h r

and is electrlcalljkﬁgnﬁéc%é@ﬁto f%gbggﬁﬁgg#%bﬁg
‘a seninﬁﬂﬂia@northﬂﬁq)hﬁu9p@§e@e@natS@mlﬁon@mctqm-dﬁunye,
surf ghbase material and is electrically

connected to e connection pad; and.
‘a substrate including

,15 — a base material, |
a connection pad that is disposed on a. first
- primary surface of the base material, and
_ | an external connection terminal that is
. disposed on a second primary surface of the base material
20 opposite to the first primary surface, and is electrically
connected to the connection pad,
| ' a: semiconductor chip disposed on the fifsﬁ
- .primary surface of .the base materlal and is electrlcally
-connected to the connection pad, and.
25 - . .~ a.sealing resin that seals the semiconductor
chip; - |
wherein
Ca first'thermal expansion control member having
| a thermal expansion coefficient approximately equal to a
.30 thermal expansion coefficient of the 5ése material is
-arranged on the semiconductor chip, and
‘an. upper surface of the first thermal expansion

control member is nearly:in the same plane as an upper



25. . . a.sealing resin that seals the sem conductor
chip; wherein a first thermal expansion contro
menber having a thermal expansion coefficient
approximately equal to a 30 thermal expansion
coefficient of the base material is arranged on the
sem conduct or chip, and an. upper surface of the first
thermal expansion control nmenber.is nearly in the
sanme plane as an upper surface of the sealing resin.
According to the present invention, since the first
t her n®|-rfe¥RapLI QL GRALER g%gﬁgr having nearly the

e

same thermal expansion c ci'ent with the base
material 5 is dqeergéngohotthe pariscundistentiohi psiraed the
the ugpe FhaC fl th i 3
contr ol Eeﬁ%gr an%x%%ﬂghﬁ%ﬁg%ﬁ%ﬁgfg%g&% géﬁggéeégéﬁﬁf the
. resi reagiee therral, axpanféon seerf ficiant . witd theebase awbtairial
and . tihe LS _ [ n W
oS e AT Bl RRSSIALORTLAL, TRERe
- coef fguitage, ohrtdeafizay ethemwile eanans byl eanthel member and
seni %duﬁ%é’f ShifceBf Hil %e%g%g%ési GRA%Rel 1y N9 the
sem conductor device. These and other objects,
- feat #98%, PhRRE: ddeabragesalsiritieapd edentfiratebid¢oml
wi || t fk fal i )
et aiT o deger o on apyey B hote rBardh b some
o $Pverbiipal resansion cocificcicate onparmtinaggdd astbanys and
- .BRIEE REN Fl ' .
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rel atég apmicdmdgetori dewic¢op view of the seni conductor
devi ce shown i '?[‘h%gg‘ aljfc;.l é:ﬂh%r %bhéc@s,crf%‘i‘&ﬁ%sg,t 'aq{l?l

vi ew of anot her .
“advantages of the present invention will become more

15 - apparent from the following detailed désciiption Qf.the
preferred embodiments given with reference to the

~accompanying drawings.

- BRTIEF DESCRIPTION OF THE .DRAWINGS
2000 . FIG. 1 is a cross-sectional view of a
semiconductor device of the related art;
- FIG. 2 is a top view of the semiconductor
- device shown in FIG. 1;
FIG. 3 is a cross—sectional view of another
ﬁZS . semiconductor device of the related art;
| - FIG. 4 i3 a cross—sectional view of a
'.éemiconductor device according'to a first embodiment of
therprésent invention;
FIG. -5 is a top view of the.semiconductor
30 device shown in FIG. 4;
-FIG. 6 is a top view of a lead frame group for
-fabricating the semiconductor device of the. first
embodiment:; | '



25 sem conductor device of the related art; FIG 4 is
a cross-sectional view of a sem conductor device
according to a first enbodi nent of the present
invention; FIG 5 is a top view of the sem conductor
30 device shown in FIG 4; FIG 6 is,a top view of a
| ead frame group for 'fabricating the sem conductor
device of .the first enbodinent;_-7- FIG 7 is a
cross-sectional view of a nodifi€ation of the

sem conduct or device according to the first

enbodi ment of t pr i.nvention; Fl 8 IS :
cross- secti onal P@?évvﬁégtg B Q& EohdqRe rvjoeé’{/ioéga-
accormpdigfiretaos eebrthee sbodcomihictalr dehtcprasentling to the
I nvengd Qn; -9 | view qf .a |l ead frame group
usedrﬂf%r% £ g\%%hé'ﬁ?éié%t tﬁggs ﬁ?%edﬁ:d&&VSPgﬂ%Qfl ce of the
second enbodi nBHE, 8lAs: Bl Grodd-dextdonadSeiage el anal

Vicew 1| |.L L0g .process_forfabricating the .
oo TBhEALLES o R BLORRESrafie T arBbiie boiEent of
11 i sthee pressnsebiveprtdbnyi ew, continuing fromFIG
10, illustrati h rocess far fabricati the 15-
seni conduct or evcls'cg); gLF %hg‘)%ev&?ﬁ’dognﬁo%%g amg) groyp used
i's a mmésbsicttiionalthel sanicoantidtorngevidontfFiGe ddcond
il u%gb&_@gn{he process for fabricating the
uct or

semi con devi ce of the second enbodinent; FIG 13
'#8 a cross-sectiihallOvisvwe comds-sectgon0 fieamiFléstrating

e Gofticres i aBraraE I St erBou i HoFies of the

I S asecosd-gdoidioralt;view, continuing

. FIG. 11 is a cross-sectional view, continuing
from FIG. 10,-illustrating the process for fabricating the

15 . semiconductor device of the secohd embodiment ;

FIG. 12 is a cross-sectional view, continuing
from-FIG. 11, illustrating the process for fabricating the
semiconductor device of the second embodiﬁent;

, FIG. 13 is a cross—sectional view, continuing

- 20 from ¥FIG. 12, illustrating the process for fabricating the
semiconductor device of the second embodiment;

FIG. 14 is a cross-sectional view, continuing
from FIG. 13, illustrating the process for fabricating the
_semiconductor device of the second embodiment;

250 . - FIG. 15 is a cross—sectional‘#iewi continuing
from FIG. 14, illustrating the process for fabricating the
semiconductor device of the second embodiment;

FIG. 16 is a cross-sectional view of a first’
. modification of the -semiconductor device according to the

30 second embodiment of the present invention;.

. FIG. 17 is a cross-sectional view of a second
modification of the semiconductor device according to thé

seCOndrembodiment of ‘the present invention;




fromFIG 13, illustrating the process for fabricating
the sem conductor device of the second enbodi nent; 25
FIG 15 is a cross-sectional view,. continuing from
FIG 14, illustrating the process for fabricating the
sem conduct or device of the second enbodinent; FIG 16
is a cross-sectional viewof a first nodification of

t hesen conduct or device accordigg to the 30 second
enbodi nent of the.present invention;. FIG 17 is a
cross-sectional view of a second rmdl fication of the

sem conduct or dexj.cegacgof diﬂ&st-ge&{]ﬁ)nﬁeweg of a third
enbodi nent of the rgr esent invention; -8- 18 is a

© cr os POGRELTRHEIN A ﬁhefsemtqmdacwa.w@aeu @ﬁcwrqueto the

seni cRrdHAt SRbavicse aﬁceiéildi%séﬁttmver&%ﬂnd .
“enbodi ment of the present invention; FIG 19 is a |
‘cross-sect i onalFXA-edd0is @ (BwEEhsecbionsdi Miewtdfom §purth |
the s@HieoRsutDbrdent cgeﬁ%aqbesrt&m% aés&%a%g to the 1
-enbodi nent of the present invention;” FIG s a _
- cr os$eserd | Irhadigmesly of the %@ﬁ?@%nﬁmﬁn@ﬂoﬂew ce |
~according to as,rdoempodiareat-obot iR1PLESENE A

invention; -10 FIG 21 is a cross-sectional view of a
' nodi PERAEPRAPGOR REVieni assieadéner teley ithd rdcemhaiingnt oof

|

|

4
the thBipebpmiodihyeptiQf; the present invention; and j
"FIG 22 is a cross-sectional view of a

i conduct or - #&6i c@l akt G §AgSTecet iavadt Wiemisddament

|
of hediFR-AeSeBE LY &l CRnaRESERIE
PREFERRED ENVBOD I\WESE/ Bel ov%ve“%r ef er rdgg'llgr%lb%?ogéﬁng Gy the |

- the pRrEsdATbochpent of Hice PERpPRY NeeRtiAns efst ence to z
- the acconpanyi rgg. 282 draW pYSssFldsti FEROHi dpe & |

semiconductor: device according to a fourth embodiment of : |

15 the present invention.

DESCRIPTION OF THE PREFERRED EMBODiMENTS

Below, preferred embodiments of the present
. “invention are explained with reference to the accompanying

20 drawings.

First Embodiment

FIG. 4 is a croes—sectional view of a
semlconductor device accordlng to a first embodlment of
25 the present invention.
' -In FIG. 4, a letter “A” indicates a region
where the semlconductor chip 12 is disposed. Below, this’
reglon s referred to as - a “chip dlSpOSlng region” A.
Referrlng to FIG. 4, a semiconductor device 10
30-"1ncludes a lead frame-11, a semi.conductor chip 12, a flrst
thermal expan51on control member 13, and sealing resin 14.
FIG. 5'is a top view of the semiconductor

device shown in FIG. 4.




FIG 4 is a cross-sectional view of a sem conductor
devi ce according to a first enbodi nent of 25 the
present invention. In'FIG 4, a letter "A" indicates a
region where the sem conductor chip 12 is disposed.
Below, this region is referred to as a "chip

di sposing region" A Referring to FIG 4, a

sem conduct or device 10 30 inc% udes a |l ead frame-11,
a sem conductor chip 12, a first thermal expansion
control nenber 13, and sealing resin 14. FIG 5 is a

top view of th c own F
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penetration por are fi Seal
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23 da pnected qﬁggr _ 164-0f it he
term na ESB%‘?U onsl%lgw%{}ﬁ thi's ???u%%cfﬁ ﬁ]%
semmﬂmtmn gt ivfsi 81 rored éd Lhietihwi tie tther Beahing resin
por tjizons 16 by wire-bonding. The terminal portions 16

are exter nal connection termnals for connecting the
sen conduct or Wigwiscé810ox ccatnieert 120 wErth cdrduicbde pads 23-

geVI coﬁﬁe@hﬁ?qg}kﬂg &Eﬁgéjé%“%gcéé f6a of the temminal
portions 16. With this structure, the semiconductor ¢hip
12 is bonded with the terminal portions 16 by wire-bonding.
. The terminal portions 16 are external éonnection terminais
Tor connecting the semiconductor device 10 to other
20- semicondictor deviées; or a mounting board such ésla
- mother board. The lower surfaces 16B of the terminal
- portions 16 are exposed from the sealing resin 14.
.The lead frame 11 may be formed from metals,
‘for,example, copper.
25 .. - FIG: 6 is a:top. view of a lead frame group for
'fabricating the semiconductor device of the present
embcdiment. | |
Referring to FIG; 6, a lead fiame'group 25
includes plural lead frames 11 and a frame body 26 which
30 - supports the lead frames.11. The lead frames 11 ‘are formed
. by cutting the lead frame group 25 into individual pieces.
-The semiconductor chip 12 includes a |

- semiconductor substrate 22, a not-illustrated




not her board. The | ower surfaces 16B of the term nal
portions 16 are exposed fromthe sealing resin 14. The
| ead frame 11 may be fornmed fromnetals, for exanple
copper. 25 FIG 6.is a top, view of a |-ead frame group
for fabricating the 'sem conductor device of the

- present enbodinent. Referring to FIG 6, a |lead frane
group 25 includes plural |ead ﬁéanes 11 and a frane
body 26 which 30 supports the fead franes 11. The
lead frames 11 are forned by cutting the | ead frane
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substrate 22. The 15 nultilayer interconnection
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st r Bfiaseec P@at of ddld pemdnoedictdrheubstrate 22. The '
15.. multilayer.interconnection.structure {not - illustrated) is

arranged between the surface 22A of the semiconductor
‘substrate 22 and the electrode pads 23. The multilayer
. interconnection structure electfically.connects the
_'-semiconductor élemént and the electrode pads 23.
20 oo The electrode pads 23 are disposed on the edge
of the upper surface.of the semiconductor chip 12 like a
. frame. The electrode pads. 23 are electrically connected to
‘the‘semiconductor element through the multilayer -
1nterconnect10n structure The electrode pads 23 are
25  electrically connected to:.the terminal portions 16 through
- -wires 18. Therefore, the semiconductor chip 12 is bonded
: with the terminal portions 16 by wire-bonding.
-  The first thermal expansion control member 13
is attached to the semiconductor chip 12 by an adhesive
30 ..agent- 31 at a position on the inner side of the electrode
pads- 23. The ﬁpper surface 13A of the first thermal
expansion control member'lB is approximately in the same

' plane_és the upperﬂsurface 14A‘of the sealing resin 14.




sem conductor el enent and the el ectrode pads 23. 20

The el ectrode pads 23 are di sposed on the edge of the
upper.surface of the sem conductor chip 12 like a
frame. The el ectrode pads. 23 are electrically
connected to the sem conductor el ement through the

mul tilayer interconnection structure. The el ectrode
pads 23 are 25 electrically conq$ﬁted to the term na
portions 16 through wres 18 erefore, the

sem conductor chip 12 is bonded wth the term na
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‘nearly in the same plane. The chip supporter 15 and the

) first thermal expansion control member 13, which have
20 nearly the same thermal ex?ansion coefficient, are
. arranged above and below the semiconductor chip 12. This
.+ structure prevents warpage in the semiconductor device 10.
- The sealing resin 14 is applied to seal'the
_ semiconductor chip 12 apd the wires 18, and.to £ill up the.
: -25.,;penetration-portions 21. The upper surface 14A of the
‘sealing résin 14 and the upper surface 13A of the first
thermal expansion control member 13 are nearly in the same
plane. For example, the sealing resin 14 is formed of an
epoxy resin and by transfer molding. |
30 ' Similarly, the first thermal expansion control
'_member 13 having nearly the same thermal expansion
coefficient as the lead frame 11 is arranged on the

semiconductor chip 12, which is dispesed on the chip




13 and the upper surface 14A of the sealing resin 14

are nearly in the sane plane. The chip supporter 15
and the first thermal expansion control nenber 13,

‘whi ch have 20 nearly the sane thermal expansion

coefficient, are. arranged above and bel ow the

sem conductor chip 12. This structure prevents

war page in the seniconductor dey ce 10. The sealing

resin 14 is applied to seal the “sem conductor chip 12

and the wires 18, and to fill up the 25 :penetration
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This structure prevents warpage in the sem
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i Theﬁ'f{eﬁetbpeﬁmwwgrz@m dZ and the wires 18 are sealed

with-the sealing resin 14, and then the lead frame group
25.is cut at a position where the semiconductor device 10
of the present embodiment is to bé fabiiéated; In this way,

20 the semiconductor device 10 of the present embodiment is
obtained. o

FIG. 7 is a cross—sectlonal view of a
modlflcatlon of the semlconductor dev1ce according -to the
~ first embodiment of the present 1nventlon.

WA TR .  Ip FIG. 7, the same reference numbersVaré
‘assigned to the same elements aé those explained
previously, and overlapping explanations are omitteda-

_ Referting to FIG. 7, a semiconductor device 35
- has basically the same structure as the semiconductor |

30 -device 10 as shown in FIG. 4, except that a second thermal
expansion control member 36 is additicnally provided.

‘ ' The second thermal expansion control member 36

is attached to the first thermal expansion control member




15 connected to the termnal portions. 16 with the
wires 18. Then the sem conductor chip 12 and the
wires 18 are sealed wth the sealing resin 14, and-
then the lead frane group 25 is cut at a position.
where the sem conductor device 10 of the, present
enbodi ment is to be fabricated. In this way, 20 the.
sem conduct or device 10 of the _present enbodinent is
obtained. FIG 7 is a cross-sectional view of. a

nodi fication of the sem conductor device according to
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area 0 € upper surface sécond thermal 10
expansi on contThel speobértidtmiad agersiohheosansl agnbbe 36
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- 15 &hd léed upper 11 is arranged on the first thermal
expansion control member 13 and the sealing re51n 14, The
area of the upperrsurface 36A of the second thermal
T expansion control member 36 is nearly the same as the area
20 df‘the upper surface of the lead frame 11, that is, the
upper surface 15A of the chip. supporter 15 and the upper
. surface 163 of the terminal portioﬁ 16. The second thermal
expanéidn‘control member 36 and the lead frame ll,lwhich
: have'neariY'the same thérmal expansion coefficient, are
25~:=arranged-above,and béiqw the semiconductor chip 12 and the
sealing resin 14..This structure is able to further
: prevent warpage in the semiconductor device 35 compared to
'utha semiconductor device 10, which has only the first

‘thermal expansion control member 13.

30 ' The semiconductor device 35 may be fabrlcated

'1n the follOW1ng way. After a structure correspondlng to
‘the semiconductor device 10 is fabricated, the second -

thermal éxpansion control member 36 is pasted on the first




surface 16A of the termnal portion 16. The second

t hermal expansion control nenber 36 15 having nearly
the sane thermal expansion coefficient as the |ead
frane 11 is arranged on the first thermal expansion
control nenber 13 and the sealing resin 14. The area
of the upper surface 36A of the second thernal
expansi on control nenber 36 is nearly the sane as the
-area 20 of the upper surface of 14me iead frame 11,
that I's, the wupper surface 15A of the chip supporter

urface f t ter ontion
16 %&nggﬁﬁgbﬁernéfnlék%aﬂ %Fgg%tP8H]ﬁ% G2 14g9 resin
- and l*heié aaghliedneo dealwhehsedave theatmbhy ékpﬁam control
‘ther m eﬁpsion coefficient, are 25 arranged above
ow t'hé

and ‘ 3 semi conductor chip 12 and the sealing
resin 14.-This structure is able to further - prevent

rpage. in. tEe seg&ggnguctoé devi ce 35 conpared to
tthe sem conduc whi ch has only the first
t her mal- expansFd&. conts al cn‘amb-e&‘ecilt&onﬁm ?h@n of a S
-sem vi.ce 35 bri_cat ed
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of the prese nvent| t he
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ref erence nunbets drdd ?8 Eﬁg éhe&'FSmtﬁ%Pékéggr device 40
el enmtaasasalhpstmeofsamlaeas sete cenddechductiey ideite, 1anth

18Ver, tép gteeﬁbéﬂgﬂgn nse%éé%t that the chip supporter 15 in
the semiconductor device 10 is not provided .in the
semiconductor device 40, and a first thermal'expansion
control member 41 is provided in the semiconductor device
40 instead of:the first thermal expansion coﬁtrol menber

20 . 13 in theﬁsemiconductor device 10. The back surfacé 22B of

the semiconductor ‘substrate 22 is nearly in the same plane .

‘as the lower surface 16B of the terminal portions 16, and
- the back surface 22B of fhe semiconductor substrate 22 is
rexposed from.the sealing resin 14.
25 - . - . The first thermal expansion control member a1
"-uis-attacﬁed to the semiconductor chip 12 by the adhesive
A.agent 31 at a position on the inner side of the electrode
' pads 23, and-has nearly the same thermal expansion
coefficient as the éemiconductof substrate 22. The upper
30 . surface 41A of the first thermal expansion control member
41 is approximately in the same plane as the upper surface
14Albf the Sealing resin 14. The first thermal expansion

control member 41 may be formed of the same material as




omtted. Referring to FIG 8, a sem conductor device
40 is basically the sane as the sem conduct or device
10 in 15 the first enbodi ment, except that the chip
supporter 15 in the sem conductor device 10 is not
provided in the sem conductor device 40, and a first
‘thermal expansion control nenber 41 is provided in
t he sem conductor device 40 instead of the first
t hermal expansi on control nenbét>20 13 in the
sem conduct or device 10. The back surface 22B of the
sem eRBUNERQIortBELE A c22aks BLarty, | F’Q‘% safe pLane
as the | ower osurPace 1 é;%%fajt%hée?t eEll;érén r?g %‘F’_t i"%%g &@e
and SeRECHUBICtonr fulestr22B 82 idefmmmidcofidsicliaon, the first
substpabg ¥ 2x8ns s 0 al ing.yesin 14. 2
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the semiconductor device 40. :
| ‘FIG., 9 . is a-top view of a lead frame group used
for. fabricating the semiconductor device of the present : i
embodiment . |

200 o - In FIG. 9, a_lettér "B” indicates a region
where- the semiconductor device 40 is disposed (below, this
- region is referred to as a “semiconductor device formation

Lo region” B).’

‘ ~In FIG. 9, a lead frame group 45 is basically
© 25 the same as the lead frame group 25 in FIG. 6 except .that
- - the .chip supporter 15 in the.lead frame group 25.showh in
© FIG. 6 is_absent.' | ' | )
_ "FIG. 10 through FIG. 15 are cross—sectional
- views illustrating a process for fabricating the
.30 semiconductor device of the present embodiment.rIn FIG. 10
through FIG. 15, .the same reference numbérS'are assigned
to the same elements as those explainéd previously.

In FIG. 10, a letter “C” indicates positions




10 control : menber 41 is approximately in the sane

pl ane as the. upper surface 14A of the sealing resin
14.. The sem conductor substrate 22 and the first

t hermal expansion control nmenber 41, which have
nearly the same thermal expansion coefficient,. are
arranged above and bel ow the 15 sem conductor chip 12.
This structure prevents warpage in the sem conductor
device 40. FIG 9 is a top vi ew &t . al ead frame group
used for fabricating the sem conductor device of the
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fabricat 3 conduct QF devi ce t he present
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1gr ougxatplies cut by dicing (below, such a position is

referred. to a, " dici 0si t \Rﬁ@ f:% In FIG: 11,

letter "D' ind cattes®d F29bA" retheé %@nﬁggﬁaﬁﬁrb?
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0Si
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f abricatedn§ror epgiinéden dficingr acielv the shﬂpportmg tape 47 may

15 'be 30 pm in thickness.

Next, as shown in FIG. 11, the back surface 228
rof thEvsemiconductor'substrate 22 is pasted on an area of
the supporting tape 47 cofresponding to the chip disposing

. region D. Next, the first thermal expansion control member
20 41 is attached to the semiconductor chip 12 by the
adhesive agent 31. | S '

Next, as shown in FIG. 12, the wires 18 for -
connecting the electrode pads 23 and the terminal portions

23 are formed. Thereby, the semiconductor chip 12 is

25 bonded with the terminal portions 16 by wire-bonding.

Next, as shown in. FIG. 13, the sealing resin 14
is applied to seal the semiconductor chip 12 and the wires
18. In this step, the sealing resin 14 is formed so that

+~ the upper surface 41A of the firét“thermal expansion

:30  control member 41 is approximately in the same plane as

- the upper surface 14A of the sealing resin 14. 'In this way,
a structure corresponding to the semiconductor device 40

is fabricated in the semiconductor device formation region




Is described while taking the fabrication of plura

sem conduct or devices 40 in the |ead frame group 45 as
an 10 exanple. First, as shown in FIG 10, on a
supporting tape 47, which is adhesive, the |lead frane
group 45 is disposed. For exanple, the supporting
tape 47 may be fornmed frompolyimde film and the
supporting tape 47 may 15 be 30_pmin thickness.

Next, as shown in FIG 11, the back surface 22B of
the sem conductor substrate 22 is pasted on an area of

the |UPPQFtd pe. 47 correspondi ng tQ the chjp
- di sposi E(gf éreg %%’D?ffﬁ\les%%,h?ﬁer‘?ﬂ%g% H&r E%F“%é(ﬁ’fﬂ?f‘oﬁpoxy
cont FeflpeEmseby Rfansferdholldimgt ached to the -
sem conduct or | he. a [ agent 31. Next,
as shown in.FIggkﬁ?%%i%%mkpr%%qggifég' gﬁﬁﬂ@ﬂﬁ%ﬁﬁlpﬁetape
el ecfY ol Bsamgyed3d and the terminal portions 23 are
- fprmed. Thereb he, _sem condu ip, 12 is 25 . .
| S g%@-lé@byt reHIRG RgSin 14

bonded with the térm™nal ~por
Next @n@sthehdwadi firan Grotf, 45 hersealti by dbsiny 4 pbSitions

appl ¢ |t m duct or.,chi 2 gnd th
miregé¥%é§%9%§§%%f@féikpéggﬂ%g§%§Fﬁﬁ§ngeéirihﬂffi?iural
f or ngfpiendugtor tdevigeped 0 sand dabrdtAtef. t he first

.thermal expansj nirol nmenber- .41 is . .
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. correspeRdi : e _sem conduct or ,device 40 is
-fabricatghéﬁgoé é§§éﬁ§cg%%dgﬁ§ﬁn evPEE ¥ 5 rat i on
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r eniesd.coBdpeidy, devishotd, iamd-b@erlappihie expahhf€ions are
lseskﬂﬁi%ed.
: : Referring to FIG. 16, a semiconductor device 48
- has basically the same structure as the semiconduétor
device 40, except that bumps 49 are formed in the
semiconductor device 48 instead of the wires 18 in the
20-.-semiconducto;‘device 40 of the present eﬁbodiment to
' comnect the semiconductor chip 12 with the terminal
;- portion 16'by;flip—chip bonding.
_ The semiéonductor device 48 of the above
| structure has the .same effect as the sem%ponductor device
25 40, o
FIG. 17 is a cross-sectional view of a second
- moﬁificatiqn of the semiconductor device according to the
second embodiment of the present invention.
, In FIG. 17, the same reference numbers are
30 assigned'to the same elements as those of the
‘semiconductor deviée.40, and overlapping explanations are
omitted. -

Referring to FIG. 17, a semiconductor device 50




and the lead frane. group 45 are cut by dicing at
positions corresponding to the. dicing positions C
Thus, plural sem conductor devices 40 are fabricated.
FIG 16 is a cross-sectional viewof a first 10

‘nodi fication of the sem conductor device according to
the second enbodi nent of the present invention. In
FIG 16, the sane reference nunbers are assigned to
the same el enents as those of ThE™ seniconductor

devi ce 40, and overl appi ng explanatlons are 15
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Contr0| n?nbe&hélséé%ﬂﬁﬁ KéEﬁ%ﬁ*ﬁ%ﬁakgggﬁ éghtrol member 51
_ is‘a-pléte, and has nearly the same thermal expansion
15 c¢oefficient as the semiconductor substrate 22. The area of
the upper surface 51B of the second thermal expansion
control member 51 is nearly the same as the area of the
surface 22B of the semiconductor substrate 22. That is,
the outer appearance of the second thermal expansion _
- 20- ‘control member 51 is nearly the same as the outer
appearance of the semiconductor substrate 22. The second
.thermal expahsion control member 51 is attached to the
first theimalrexpansion control member 41 by an adhesive
agent 52. The adhesive agent 52 is applied to cover the
25 whole lower surfacé 51A_of the secondrthermal expansion
control member 51. For example, the adhesive agent 52 is
',formed frbm a die attach film. .
- As described above, since the second thermal
expansion control member 51, which has nearly the same
30 thermal expansion coefficient as the semiconductor
substrate 22, and»hasrnearly the same outer appearance as
the‘Outer appearance of théfsemiconductor substr&te 22, 1is

disposed on the first thermal expansion control member 41,




The second thermal expansion control nenber 51 5 is
arranged on the first thermal expansion control nenber
41 whil e facing the sem conductor substrate 22. The
second thernmal expansion control nenber 51 is seal ed
by the sealing resin 14 with the upper surface 51B of
the second thermal expansion control nenber 51.
exposed. The upper 10 surface 51B of the second

t hermal expansion control menbet®-51 is approximtely
in the sane plane as the upper surface 14A of the I
sealing ,nesin 14. The second thermal expansiqn caontro
o B S PECFi)| Al FXRAR L AOPLERL ReRE it

- expaasianyetb tooehéé cilentsefS co@uGRIH COPPUELEE 22, it is
substrat.e .22, Tﬁg rea of t@e upper surface 51B of, .
Che- RECHIRIS, Rer har RSt RTSTENT YOMASS TeRberoSucpgductor
-near dgvidee 5S9anempsrédiacaraa @émimdu&ub%a@@v% 40f {ihech
t is, the outer;

m conduct or, supstr.a 22. . That
z’gpé%?sa r?@éyo%h? h 15%%3%@@% r RS ENS PO 2b meEBRE r b} -
menber. 51 i s nEhs | sent J'I'aﬁ)kz)ﬂaﬁEoﬁSdéd’iﬁ_le_ngDexﬁay a%ap&?ﬁan@%ed
f th em_conduct or su ate 22. e secon erm
o pitlE O COLLP BT s AELEE & atrCREES Lo LRePoPaIag o
t herthed sexpanstost@oisvebempoher shbwhyianrachasi ve

52. Th hesi ve ent 52 is applied to cover.
he LR aFES: o S ACEPe oo HPRBE LR IR REber 51

. .1expaisipaRtedonh I the NEMBES thdrmdDIe:sRBRbE, cbil&rol member 41,
agent. 52 is .formed froma die attach film

dhesi
As ISk EPBoRC R TesiRobd  He ABAdAE Fheroml the second

expangirmal coRbamdiore et r&1, meMbeghshas nearly the sane
30 thermal expan iﬁg coefficient as the sem conduct.or
gﬁ% S

" ‘substrate 22, 1Redr FPIhe Sk dlit erevagbedr diicel
-as - nick faghef o pE ahan gamgéoﬁch&rtlﬁepbé{aﬂﬁ%l ﬁid@forlding to the
.Substrate 22, is i sposed on the first therma
; 13, p 5S08H E&’ﬁth?#%?e"%e RboFhia wreseyt ARt heTsecond
t hermal EXpanShDﬂHIDnEBP|tM@ﬂhﬁk-Qéféﬁgnce'numbers having

suffixes “-1" or “-27 are assigned to the same elements as

those of the semiconductor device 40, and overlapping

explanations areromitted.

- 20 - Referring to FIG. 18, a semiconductor device 55
includes sealing‘resin 14, a terminal portion 16,
semiconductor chips 56, 57, and a firét thermal expansion

. control member 61. .

The semiconductor chip 56 includes a
25 semiconductor substrate.22-1 and plural electrode pads 23-
1 ‘arranged in a row on one side of the semiconductor chip
- 56, and the semiconductor substrate 22-1 and the electrode
,pads-éB—l arersealed by thé sealing resin 14.

The semiconductbr substrate 22-1 is arranged so
30.-“that.thé-back‘surfacé 22-1B of the semiconductor substrate
22-1 is approximately i the same plane as the 16wer

surface 14Bfof-the sealing resin 14. The electrode pads

23-1 are electrically connected to_the terminal portions




arranged to face the semi conductor substrate 22, it is

. possible to further prevent warpage in the.

sem conductor device 50. conpared to the _

sem conduct or device 40, which 5 has only the first

t hermal expansi on control nenber 41. The

sem conduct or device 50 may be fabricated inthe
following way. After a structuaéocorrespondlng to the
sem conductor device 40 as showfin FIG 12 is

fabricated, the second thermal expansion contro
neank;ﬁﬁrog@hugmpagggg PgLf he first thermal expansion
~control nenber 41, and the sealing resin 14 is

appl i ed to sealTheheemaeendictone chib @&pamﬁudesanntro
WE”kamﬁéondﬁ%ﬁ%r:Q%bbﬁr &1085- §ﬁ8t 8igg%rode pads 23-
third nodification of e sem conduc or evice
acco@ﬂﬁﬁﬁaﬁﬁaih%l8150§G@DHUE€ﬁbda|@énﬂmnhemhamnhm$entch1p
-1 Bventyi, ofrd | thd Is%im.égndﬁéﬁ):cs %%sﬁ?glteé ehes 1 cth?}glas elsctrode
-~ having  suffixes "-1 are aSS|gned

el emPAAS - 432 t%éeéieﬁﬁéf §élm seatiy ocresdavlte 40, and

overl appin eXlea Fale LN 0 2 I

FIG 1gp agsenﬁggngg%%or evﬁgegﬁé§€ﬁ%% % des segkfﬁﬁé
resi fhe45a%e material pordheosenscondsrtiocondustatechps. The
56, backafitkadd HLlok Ne¥ k. Eéﬂﬁégﬂéﬁ§to%ontr QraRBM2 g
161. The sem conductor chip Inclu
o Wi ebherhabitos tibst semicoputtan dotplpuicsl bgl &XC tadbele i Padsyent
- 23- boardanaedreby, atrgeo‘gaﬁgc{?ﬁe Gudide Pt Ef s stacked on

sen1conductor chip Sem con
subs*élil%u%eﬂzz:oydaﬁaox gl 66t r Bk adpecs va3adersr 69seay ask a

by 188 SRAIAT h o8l Mk o) JBESRIN CONAYGL AT SUBILLALE o1y

- 22-1 is arranged so sur

—of t?@Pﬁﬁﬂﬁqgogéubh%rtQﬂmgsﬁlap@rtiﬁhsl1ﬁsth¢mngmxtnatﬁiges
19" t{gsane plane as the | ower surface 14B.of the
sealing' resin 14. The el ectrode pads 23-1 are
electrically cohmekinsd tbhethel tewpainsabn positirodsmember 61

is attached to the sgmlconductor chip 57, which is the
semiconductor chip at the uppermost position, by an
édhesive_agent 62. The upper surface 61A of the first
20 thermal expansion control member 61 is approximately in
| ‘the same plane as the uppef sufface 14A of the sealing
" resin 14. The first thermal expansion control member 61
has a,thermalrexpansion coefficient approximately the same

as the thermal expansion coefficient of the semiconductor -

i 25 substrate 22-1 and the semicoﬁductor substrate 22-2. The

- first thermal expansion control member,ﬁljmay be formed of
the saﬁe material as the semiconductor substrate 22-1 and
the semiconductor,subétraté 22-~2. For example, the

Msémiconductor substrate 22-1 and the semiconductor

. .30 substrate 22-2 may be formed of silicon or Ga-As.

'  The first thermal expansién control member 61
is-arranged on the seﬁiconductor chip 57, which is at the

‘uppermost position among the semiconductor chips'56; 57.




-20- 16 through the wires 18-1. The sem conductor chip
57 includes a sem conductor substrate 22-2 and plura
el ectrode pads 23- 2 arranged in.a row on one side of
the sem conductor chip 5 57, and the sem conduct or
.Substrate 22-2 and the el ectrode pads 23-2 are seal ed
by the sealing resin 14. The sem conduct or substrate
22-2 is forned of . the. sane #erial as the

seni conduct or substrate 22-1. The~ backsurface 22-2B
of the. seniconductor .substrate 22-2 is 10 attached

tot 5 Ve Si Vv ent
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expansi on contr P s Appr oxi
sanevqirage as the agprjeonductac eldvieobst-he seal i ng

resin 14 The i i, lRepRbe SXpARSIQNScRLy Ol mENber g

61 -has a ther expansion coe |C|e
' 110he Igarihe asme heatt ke trthe emmmmimmeﬂévmeemm of tihe

t strate 22-1 and the sem conduct or
Sub Sp&%%%ﬁ‘: %ﬁ\'ﬁgé e‘ﬁ%

trate 2 ‘first thermal expansion control
menber. 61 mayFha ﬂ@r lredaoo’:roe.shfsmﬁenanteireualofas fdnﬁ:th

. sem ate 22-1 an t he _sem cond
b PSS Bl o R el fedn fiort AR R ARBREEAS o the
- substacand 2@bddiarchtt bé Skl morshutt dhveROiGilbst r at e
1l Z'ZA”FY be'f9ﬁ¥%% %éll{ﬁgn o%ag%fA%encexnmbers are

her mal expansion contr ol
assigned to the same elements as those of the

- semiconductor device 55, and overlapping ekplanatidns are

 omitted. - |
Referring to FIG. 19, a semiconductor device 65

:.20 - nis,basicallymthe same as the semiconductor device 53,

except that a second thermal expansion control member 66

~ is additionally provided.

-=The‘eecond—thermel expansioﬁ control mexber 66
is attached to the first thermal expansion control member
w25 Gl-torface the'etacked structure of the semiconductor chip

~ 56 and the,semicenductor chip 57. The second thermal
TexpansiOH control member 66 is sealed by the seaiing resin
14 :with the- upper surface 66A of the second thermal
--expan51on ‘control member 66 exposed. The upper surface 66A
30 of the second thermal expansion control member 66 is
approximately 1n the same plane‘as the upper surface 14A
- of the seallng resin -14.

The second -thermal expan51on control member 66




I s-arranged on the sem conductor chip 57, which is at
the uppernost position anong the sem conductor chips
56, 57. -21- The upper surface 61A of the first
thermal expansion control nenber 61 and the upper
surface 14A of the sealing resin 14 are nearly in the
sane plane. The sem conductor substrate 22-1 and the
‘first thermal expansion control_5 nenber 61, which
have nearly the sane thernal ei%%ﬁsion coefficient,
are arranged on the upper side and | ower side of the
sem gangluct devi h ructure reven
marpgée e gé&?%%n uc?o#ﬁeeV|ce coftzol member
" sem ébrdnicrordbesive HEnRE7 berlfeakadheaie@l agk@iti- 87t he

o coane isRh A8 et ERLMELS L0RK Bheted sarbis) the peond

~of - atheygalh expaus fdrc aoindmodf mérnitesrs E6i, cmd Wdappl d e vitee

(o]o] 0 GQn di nment e
T ven R b SRS SoRRENTRNe, e e bR
are . assi gned fhﬁtSﬁEQ@dﬂEhethmuﬁmpaas16&Kﬁbﬁt@61tﬁémber 66
sem 5 verl appjn pl anat i ons
are f%%#)tcl tggg Re e?%sngle fg % g 'El%%maéoﬁﬁ%?%]ron
devi@eefgEcigot|as Has samhgomductmaneuBStfdué 22-1 and the

'lsenhggﬁgg&hﬁgtggﬁﬁﬁgt? %%%%ept that a, second

t hermal expansion con er 66 is additionally
lﬁr ovi ded.. The Fge@nsctrthed rmiom;pamﬁt@rtt@@bbehd nedekE]

oo PSR Dbl S RBLTRL BRSO Corl
- senitdwadadt @xpéu‘rﬂipHESOGflﬂldnfm],t ssrrtl@@rﬁismbaﬁdﬁ@ttd}: 57.
Ins SRR LS AR CA L TR0 S
su@&@eseémmftueh éisecotitkdrhar Brbans XPaBAL AL GRiibee! 61
1genh§ffggeqéﬁ?%&%ckggesé%&%ond%c£ggcc fg?Asa 57, it is
| p0851ble to further prevent warpage in the semiconductor
-device 65 compared to the semiconductor device 55, which
has only'the first thermal expansion control member 61.
| The semiconductor device 65 may be fabricated
200 in the. same way as the semiconductor device 55 of thé

present embodiment:.

Third Embodiment

' FIG. 20 is a cross-sectional view of a
25 semiconductor device according to a third embodiment of-
the present invention. | | |
In FIG. 20, the same reference numbers are
-aésigned—to,thé same elements as those explained
... previously, and overlapping explanations are omitted.
30 . o ‘Referring to FIG. 20, a semiconduétor device 70
, inCludes a substrate 71, a semiconductor chip 12, a first
" thermal. expansion control membér-73,‘and-sealing resin 74.

The substrate 71 includes base material 75,




30 of the second thermal expansion control nenber 66
is approximately in the sane plane as the upper
surface 14A of. the sealing resin 14. The second
t hermal expansion. control nmenber 66 -22- is attached
to the first thermal expansion control nmenber 61 by
an adhesi ve agent 67. The adhesive agent 67 is '
applied to cover the whole | ower_ surface 66B of the
second thermal expansion contTl™ menber ' 66. . For
exanpl e, the 5 adhesive agent 67 is formed froma die
attach f | The. s er mal ansi nt r ol .
rentieisatiod G SE R CsEERRne B RRRE | ), B Efmection
therp&us ggpapsiors2,caelltieei psisas st hearsk rixtenddtt or
substrate. 22-1 and t em conduct or substrate 22-2. "~
10 Asondlecg%l Be%fa 2 g?hce the second ther matl '
expan3|on cont Tiod hn&ﬁbmatéﬁlahwﬂashabasgﬂ@ael;hhpe,saﬁhhas
hernal ansi,o ient as.the se ondu :
S EAB505 SR Re- o BRF Coriibator Has BeePaD tasiat 75
I S roHys pes Edraed tihrenf br §lasherpraly Bageflsi on contr ol

nenber 61 15 tQ face Ehe st acked ?gn1conduc%§ chlps}ﬁ3
56, 57, it is —PofSPBIETHERT drPRer © ot R BT AP ¥
t he- ;&emt&raﬁﬂmtﬁ:tl&flesdeVL CBadib ccmmfnarp&éﬁraﬁ:hen vias 76 has

sem _conduct or eyl 5 whi ¢ has y t rst
Cher LB P GRr S e SEogineRrs A EbRGLEL LY
10evieenebt Bal;heb eccfr@br:tmaﬁ gshd=2 @8I Andl hithes R evBYL BSn thids
sem.gonduct or device 55 of the present enbodi nent.
Thi r'd "Enbodi ment FIG 20 is a cross-sectional view of
a - '25 sem corkhiciohndeviee @eordi aAge tdispobbrdn the

ent’ i nvention,

S AEREF oF A JRBGPE  Hie PARES Rghe 4h Tohe Tagngéniettion
el enmmlss 7asatdasecexptal Zetonnected to the interconnection
15 77, and are electrically connected to the electrode pads
» 23-0of the semiconductor chip 12 through the wires 88.
The 1nterconnect:|_on 81 is formed on the lower
‘surface 75B of the.base material 75. The interconnection
- 81 is. electrically connected to the penetration vias 76
~20- -and the pads 82. The pads 82 are formed on the lower
‘surface 75B of the base material 75,.and are -electrically
.connected to the interconnection 81.
1 | « . The solderfﬁesist 84 is provided on the upper
dnd lower surfaces 754, 75B of the base material 75 to
: 25l cover the interconnections 77 and 81 with the solder
resist 84 exposing the connection pads 78 and the pads 82.
.Inaaddltlon,,the solder resist 84 fills up the hollow
bortion 7oA of the penetration via 76-
‘ A The external connection terminals 85 are
30 - .provided on the pads 82, and serve as terminals for
- . connecting the semiconductor device 70 to a mounting board
such as a mother beard. ' o

"The semiconductor chip 12 is attached to the




previously, and overl appi ng expl anations are.om tted.
30 - : - Referring to FIG 20, a sem conductor device
70 includes a substrate 71, a sem conductor chip 12,
a first thermal expansion control menber 73, and
sealing resin 74. The.substrate 71 includes base
material 75, -23- penetration vias 76,

i nt'erconnections 77, 81, connection pads 78, pads 82,
sol der resist 84, and external ~24onnection terninal s
85. The base naterlal 75 has a plate shape, and has 5

penetr t|on hal 7.. For anple t he base_ mat
S8 R o RO 08 B0 PGS Pt aﬁ?ee?SA of the

.penebaaélmateﬁrﬁa 76 ByEtﬂH%aﬂhegdvérhdémt 2penetrat|on

“hol es 87. Each enetra ron vigs 76 has
hollom/portionngA% io?ﬁﬁﬁﬂﬁ18ﬁ gontrol Member 73

el ectisi @atal@emtaoan@cé@nltdmda@mhewlgnmaﬂﬁ B adhdsive
76._ The nnecti on ds 78 are ‘
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tdt he jnt t
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~ the srai ﬁhmuthéim@hlékﬂa%shbﬁow{tﬁlem\étnb@ﬁ ‘BB hasThe
interconnection 8l is the | ower surface 75B

of ¢ HECBRC Srtas o st STFLerh  SHEGHIBSES D thg| Spge as

)| SCHMH Q&iém@ggﬁp?%ﬁ(bﬂ gzobggltﬁﬂiiﬁ:]tc bt tg@ Hésﬁzli m&i@erla?ﬂ 75. -
- an t he ads ar e orne on the ower
sur f 5% 97%819 £t he Uribherral eppanghgn gr@trol member 73

el ectdy & Ifprmeansecties daret RELEPLAr GRNREE! HAK Fhtelhgl 75.
sol der resist 84 is provided,on the upper  and |ower

surfaces 75A, 788 % Jﬁ’é’ BESE0 il € @PP¥5e4 o s5adovhe
t he $aiiRiczanaesti emtp A2 and Bide Wiliest e sptrlanmer agpéﬁ

%4 es)(lP.rg)tsallc%g 7SReo%o{]1{]eeCftllr%ré gg]?tngls e?cggngfgn c%%?:rgl member
73 exposed. The upper surface 74A of the sealing resin 74
~and‘the-upper'surface 73A of the first thermal expansion

- control member 73 are nearly in the same plane. For
example, the sealing-resin 74 is formed of an epoxy resin

20 and by transfer molding.

In the semiconductor device 70, the first
: theimél expansion control member 73 having nearly the same
thermal expansion coefficient with the base material 75 is
. arranged on the semiconductor chip 12 disposed on the

25 substrate 71. The upper surface 73A of the first thermal
expansion control member 73 and the upper éurface 747 of
‘the sealing resin 74 are nearly in the same plane. The
base material 75 and the first thermal expansion control
'member 13, which‘have nearly the same thermal expansion

30 - Coefficient are arranged above‘and below the

. semlconductor chip 12. This structure prevents warpage in
the semlconductor device 70.

- FIG. 21 is a cross- sectional view of a




In-addition, the solder resist 84 fills up the holl ow
portion 76A of the penetration via 76. The externa
connection termnals 85 are 30 provided on the pads
82, and serve as termnals for connecting the.

sem conductor device 70 to a nounting board such as a
not her board. . The sem conductor chip 12 is attached
to the -24- solder resist 84 dléfosed on the upper
surface 75A of the base materT 74 by the adhesive
agent 29. The first thermal expansion control nenber

73 d to th dyctor, chip 12 by
acnctfy BHARIER b2 S RETHERRET Rek oD gl o ehe

- fi rsthiheramlodémpansoﬁ)rtheoptémnﬂr&mibeﬁtf&J s :
"~ approximately i me | ane as .t he per surface
74A of the seall ngﬂ?e?ﬁ Qg S3ie IZFFPQ?HCEGEWFIS are

expaassigmecbibr the nenfcelZdehas & thbeendt tdepansi on
ef i cient, a |n:atel the. sane.as 10 the.therpm
expa%slfcllocn Hey fp_g P f h%n%aosvt?rr]rﬂlz’@’rﬁ‘%le%anaﬁb?ns are

.exan@hig;teiche first therrml expanS| on -control menpber 73

may be forned f the sa as the bas .
material 76 TREECIrRngor ELin U4 PeSepiirElcest siayice 90
-t he hae rlnascmdm:y othec I$laﬂhe 12t anttddec awi ties s?a%uwbhdiuct:tlfta:

uppeg,. 15 s face 7 the first ansi on

A h
cont T ol rerber SXFP efg‘a’ge‘?j elgr?élduﬁb =t ﬁxé)@ sign cgntrol

10he Marnglrmladdﬁéloaaﬁlytﬂle:vlmg&t surface 73A of

the first theryal e S ntrol ‘menber 73

nearly in the eﬁ%ﬁﬂ {: g%Bﬁ’ﬂFJeon tqﬁ’élt§8%tlrf‘?1?fer 2L
resiir'af mms?gm negtreaf tﬁé @S};ﬁﬁﬁ:yshgfhﬁe 28h a¥d thy flrsr::
tra ing.. Int sem condu evice 70, the
firereiR SInSPBREEERTDEE fenied P HauPh g face
neari4a blﬁetbarmea]hh@r m‘abneXDQn& on coefficient with

tshe base mater 75 |§ L ran ged on fhe sem conduct or
Chlp 12 di spos ermal” expansion control member 91

is attached to the first thermal expansion control member
73 by an adhesive agent 92. For example, the adhesive ‘
agént‘92 is formed from a die attach film.

The second thermal expansion control member 91

20 "has a plate éhape, and has nearly the same thermal

expansion coefficient as the base material 75. For example,
the second thermal expansion control member 91 is formed
of the same material as that of the base material 75.

In the semiconductor device 90, the second

25 thermal expansion control member 91, which has nearly the

- same thermal  expansion coefficient as the base material 75,
: iSHdisposed‘to cover - the upper surface 73A of the first
. thermal expansion control member 73 and the upper surface

: ,74A of the sealing resin 74. The base material 75 and the

30 - first thermal expansion control member 91, which héve

_nearly'the'same thermal expansion coefficient, are
-arranged above and below the semiconductor chip 12 and the

sealing resin 74. With this structure it is possible to




25 substrate 71. The upper surface 73A of the first
thermal expansion control nenber 73 and the upper
surface 74A of the.sealing resin 74 are nearly in the
same plane. The base material 75 and the first

thermal expansion control nenber 73, which have
nearly the same thernmal expansion 30 coefficient, are
arranged above and bel ow t he senm conductor chip 12..
This structure prevents marpagézﬁﬁ t he sem conduct or
device 70. FIG 21 is a cross-sectional view of a -25-

di £ : i cond devi _ . :
The TeEO Babah o ERes AE  Bre e denuntromevire 0
FI G cafpardre toarbe r séneircendaechopbéssi car 90, asisignedst enly

t he t hose.of the 5 _senm condyctor
devi ge ;Efﬁls?r‘{%ﬂ%ver- SPPPRG L8R preiE o ?E%Um tted.
Referring to FLG ti4, ateveenitohsudiseridedi £€ R0 exhaple

Si G th ne..str.uctyre. as_t he m conduct or
| 'g’gvi %gé#&hee%géétm?%eﬁla 3 écbﬁdf?lﬁrlﬁd?rgf"o’@x% S§n PRy
“contbh@drd0 itenbeapdrent aHdtt tiondldse paovrted.75ThE the
- secogg t her xpansi og.control nenber .91 is fornme
to cover%%dgl%bgge(?e‘gﬁref 28e°5’3 DI FTHEPIISEOT GrELAE So may.
- expdrsiftrrrednfroh argnttepe?Biandndthaiappeinsiddince tHdA '
of t sedl B ? gqg%g 74. 15 . The second ther nal
expansion con roT ' enber 91 is attached to the first

- 1Phermal : expansTion fiowmtr ohe ARMbeIxpahdiby: eshtadhesmeer 73
age .. Eor _exanpl.e, the adhesi.yv gent 92 .is
for%%39%$b§$5m |éﬁgﬁg cA%FT 178 eﬁﬁgisggo tIErFgRductor
expangisturatent2ol nenber 91 20 has a pl ate shape, and
has nearly the same thermal expansion coefficient as

the base material 75. For exanple, the second thernmal
expansi on contFaelrtegbbodfidents f or ned

15 0 FIG. 22 is a cross-sectional view of:a

- -semiconductor: device according to a fourth embodiment of
the present invention. '
' In FIG. 22, thé same reference numbers are
assigned to the same elements as those of the
20 = semiconductor deviée 40 and the semiconductor device 70 as
- described previously, and overlapping explanations are
omitted. ' ‘ o
‘Referring to FIG. 22, a semiconductor device 95
is basically the same as the semiconductor device 40 of
_ 25 - the éecond,embodiment; excépt that the terminal portions
16 in the semiconductor device 40 of the second embodiment
are nqt provided in the semiconductor device 95, and a
- -substrate 121 is provided in the semiconductor device 95
, .;instead of_the terminal portions 16 in the semiconductor
" 30" device 40.
' ‘ Thé.substrate 121 is basically the same as the
"gubétrate 71 of the semiconductor device 70 in the third

- embodiment, except that a chip holding portion 121A is




of the sanematerial as that of the base material 75.
In the sem conductor device 90,.the second 25 ther nal
expansi on control nenber 91, which has nearly the
sane thermal "expansi on coefficient as the base
material. 75, is ;disposed to cover the upper surface
73A of the first thermal expansion control nenber 73
and the upper surface 74A of the sealing. resin 74.°
- The base material 75 and the 304fTr st

t her mal . expansi on control nenber 91, which have

~hear | y. thermal expansion .cqefficient r.e

arr ah%oergggb%\%{éf]?a{:r?& SSP%W tc%gtz‘gn?'g%ﬁ} ohgghjrrb%ilf and
> the sspdlcbonduciest mlevdce WS Horhascatniadztting. the i s
possiggg 20 further  preyent .page in.th .
seni con ﬁ% Pty icBPo *88%@5%%%1F%E§%g g@ﬁ%%%h?&%ﬁbFs
devi g himmdtastenthe balke hitetidlh@soml expansi on
control nenmber Z3. In.the above, it | escribed.as an
A R LR gt e
- gl asstepokyre e dhei sanes efifpat ead theatseinheomhstor device
mat erj.al. 75 in t sem conductor device 70 or the
" seni ¢on ac?%#qﬁ%gﬁgeeék94%$fn%be formed from any
- .tape-like nat emhdls tistppadent imentdloashaepsen beaecdibed

10 T I rst thermal expansion control nﬁﬁber 73 mmy. :
e 1 S HRar S e R g o e TR S R G o PUbpose
3@bspfai l2& rafdoni hitErdiediioens dfpaieGr £Rat St invention
Cross-s ional_ view,of a sem,conductor device :
accotd ot toEepl FY g0 AR RERIICS ¢ RBE risans
i nvembdbdhicdtnohlksGeo2l}. Heh@adanehdefter bpcehasn i 1asein
assigned_to t.he s el ements_as those of. the 20
seni SARAREE OF ReUF CRoDR AR LHEN St LORUG-TOICHavrRE Scope
70 asf descirveedipneviously, and overl apping.
fﬁ¥p|anat[ons a&gis patent applicatiqn is based on Japanese
Priority Patent Applications No. 2005-333959 filed on
November 18, 2005 and No. 2006-230862 filed on August 28, -
- 2006, the entire contents of which are hereby incorporated

by ‘reference.
20 -




omtted. Referring to FIG 22, a sem conductor device
95 is basically the sane as the sem conduct or device
40 of 25 the second enbodi nent, except that the
term nal portions 16 in the sem conductor device 40 of
the second enbodi nent are not provided in the
sem conduct or device 95, and a substrate 121 is
provided in the sem conductor device. 95 .:instead of.
the terminal portions 16 in the28eni conductor 30
devi ce 40. The substrate 121 is basically the sane as
t he s{g 71 of the.sem conductor device 70 in
t he 2 except that a chip hol ding
portion 121A is -27- formed near the center of the
substrate 121 in the sem conductor device 95 for
accommodating. the sem conductor chip 12. The chip
hol di ng portion 121A°is formed to penetrate the base
terial 75. 5 The sem conductor device 120 of the
‘above structure has the sane effect as the

sem conduct or devACgemicHhdubtbheisaeendcanbortimrnt .
Whi.l e the present inpvention has, been described wth

reference to sPetPRHENGSAr et chosen for purpose

10 of . illustratiesd frdamsheHbbudighe@pparent that the
invention is not limted to these enbodi nents, but

" nunerous nodi fi'GtFdRs SERPEECH#1iRJELS memdconByCEpRsip
BKi | desbdded therasd, wirdhout departing fromthe basic :
concept and scope 'of .the invention. 15 This pat ent
“application is Bad&dmdR2Y RSB b@?dﬁ?ﬁﬁepﬁFéﬁﬁllY

Appl beaidare M. tZ)Rem333089:f44 eghiph algvenber 18,
2005 and No. 2006-230862 filed on August 28, 2006,

.

the entire. confetREIS0 RRPER HhaF Fep Byt¢$u§ﬁﬂ§§Pﬁﬁéﬁt0r
by refmsence.

15. wherein
' . a first thermal expansion control member hav1ng
a thermal expansion coeff1c1ent approximately equal to a.
thermal expansion coefficient of the lead frame is
-arranged on the semiconductor chip, and '
20 ‘ an uppef-éurface of the first thermal expansion
-+ . control member-is‘hearly in the same plane as an upper‘

surface of the sealing resin,
25
2. The semiconductor device as claimed in claim
1, wherein _
the semlconductor chip has a semlconductor
30 substrate, and ,
a second thermal expansion control member

‘having a thermallexpansion coefficient épproximately equal

to a thermal expansion coefficient of the semiconductor




20 -28- WHAT IS CLAIMED IS: 5 1. A sem conduct or

devi ce, conprising: a sem conductor chip; a |lead
frame including a chip supporter with the

sem conductor chip 10 disposed thereon, and a

term nal portion that is electrically connected to

t he sem conduct or chip; and asealing resin that seals
t he sem conductor - chip; 15. wherein a first thernal
expansi on control. menber having9-a thermal expansion
coefficient approximtely equal to a. thernmal
expanELon coefficient of the lead frame is_..arranged

on t FEPSER G AduerErned pn she @&F%ﬁwtﬁsﬁﬁﬁléﬁﬂﬁﬁ@éoﬁf

the tohstol hemiRlr S¥RANR GRalERPIFQlinTenber is nearly
in the sane plane as an upper Surface of the sealing

resin. 25 2. The sem conductor device as clained in
claim 1, wherein the sem conductor chip has a

sem conductor 30 substrate, and a second therna
expansi on control nenber having a thermal expansion
coefficient approximately equal to a therma

expansi on coefficient of the sem conductor -29-

substrate is arfrahiREFHPREFIISEeRepms @ajarsi én claim

cont pplwiardier and the sealing resin.
7 a connection pad is disposed on a primary

10 . surface of the semiconductor substrate, and -

another semiconductor chip is disposed between

‘said semiconductorvchip and the first thermal expansion
~control member, and is electrically connected to the
connection pad. |

15 -

_ 4. A semiconductor device, comprising:
20 : : a semicondpctor chip including
a semi;onduétor substrate, and
A a semiconductor element'formed on the
- semiconductor substrate;
. a sealing resin that seals the semidonductor
25 chip; and | |
. ' .an external connection terminal that is
 'ele¢trically connected: to the semiconductor elément, and
is exposed from the sealing resin; .
: wherein |
30_ : - - a first thermal expansion confrol member having
ra,thermal'expansion coefficient approximately equal toa
thermal expansion coefficient of the semiéonductor

substrate is arranged on the semiconductor chip, and




5 3. The sem conductor device as clainmed in claim 2,
wherein a connection pad is disposed on a primary 10
surface of the sem conductor substrate; and anot her
sem conductor chip is disposed between said
sem-conductor chip and the first thermal expansion
control nenber, and is electrically connected to the
connection pad. 15 4. A sem conductor device,
conprising: 20 a semiconductor30chip including a

sem conduct or substrate, and a sem conductor el enent

formed on the _sen conductor sgfs%ra%g; a ealigg .
resin that seaf® YHREYsEHF L& 6P r%‘hitg‘,“ﬂﬁ ans-Lon
ext e¢dialrod ORBAISEE Qs hebilPain tdhat shfie ©1L06d kisCahl Ypper
connected to_the sem_conductor elenent, and 1is
. expoFFAForft Hee SEARE Fo¥iTr; wherein 30 a first
t her mal expansi on control menber having a thernal
- expansi on coefficient approximately equal to a
her mal expansion coefficient of the sem conduct or
substrate is arranged on the sem conductor chip, and
-30- an upper surface of the first thermal expansion
coritrol nenber is nearly in theé same plane as an upper
~surface of thesseald Rgmi€sShdictdrode e saNiciaifdegt O claim
devi ce %§ claimed in claim 4, wherein
4, wherein
100 - o

.~having a thermal expansion coefficient approximately equal

a second thermal expansion control member

-to a thermal -expansion coefficient of the semiconductor
‘substrate is arranged on the first thermal expansion
. -control member and the sealing resin, and
15 .~ the second thermal expansion control member has
an appearanée-nearly the same as an appearance of the
- semiconductor substrate, and is arrahged to face_the

semiconductor substrate.

20

- 6. The semiconductor device as claimed in claim
4, wherein o
25 © ... . a connection pad is disposed on a primary
,surfaée.of'the semiconductor substrate, and
another semiconductbr chip is disposed between
Said.semiconductor chip and the first thermal expansion

:'!control'member;‘and is electrically connected to the

30 ' comnection pad.




10 a second thermal expansion control nmenber .-having
a thermal expansion coefficient approxi mately equa
to a thermal expansion coefficient of the
sem conductor substrate is arranged on the first
t hermal expansion control nmenber and the sealing
resin, and 15 the second thermal expansion contro
menber has an appearance nearly the sanme as an
appear ance of the seniconductersubstrate, and is
arranged to face the sem conductor substrate. 20 6.
The sem conductor device. as clainmed in claim 4,
wherein 25 a connection pad is disposed on a prinmary
surface of the7seanmsamdontiortcaubsttate, captisingnot her
sem conductor chip iIs.di sposed .between said.
seni conduct or %H?g’§ﬁ8thgn?1F§Pgthernal expansi on
control nenber, anshsesmetecidli,cally connected to the
0 connecti-on pad. -31- 7. A seniconductor device, .
onprising: a S%Bﬁnpgf:*él‘?%éfat?di%}?@talﬁa%épﬁ’é?gr Py e fgrst
a coisetiyosupsatd hat the hspesedroalp didst  primary
surface of the base naterjal, and.an external )
" connection termHhaSTREE sCOI‘aﬂeggag‘%dt%‘ﬁ“l&a@eE’a% 18
fpr.i nﬁrspoSGﬁ'fm&am;ed)ha pﬁﬁﬁad xrpat;la_ﬁcfate @If)lﬂﬂx%l besé qudtherial
irst pripary syr e,.and, is electrically .10 .
conBEPEUEE obe Hhe bk (P Sa5t ae B et Bedisally
- 10hatconfedtegose N chhirectidiSbage i mary surf.ace of the
base material and i.s Iectriggll connect.ed to. the

connect i on pad® SEHCRPCRGI NG BsHRRT nist ddeRpEed i the

- senifdeBduptfiary surface of the base material and is
electrically connected to the connection pad; and
| a sealing resin that seals the semiconductor
15 chip;
wherein
a first thermal expansion control member having
a thermal expansion coefficient approximately equal to a
‘thermal expansion coefficient of the base material is
20 arranged on the semiiconductor chip, and
o ‘an upper‘surface of the first thermal expansion
- control member is nearly in the same plane as an upper

surface of the sealing resin.

25

. 8. The Semiconductor.dévice as claimed inlclaim '
-7, wherein ' ' 'A

30:- -a second thermal expansion control member
'fhavingka thermal expansion coefficieﬁt_épproximgtely equal
to a thermal expansion coefficient of the base material is

- arranged on the first thermal expansion control member and




15 chip; wherein a first thermal expansion contro
menber having a thernmal expansion coefficient
approxi mately equal to a thermal expansion )
coefficient of the base material is 20 arranged on the
sem conductor chip, and an upper. surface of the.first
thermal expansion control nenber is nearly in the
same plane as an upper surface_of the sealing resin.
25 8. The seniconductor device @8 claimed in'claim 7,
wherein 30 a second thermal expansion control nenber
haviFg a_thermal expansion coefficient approximtely |
equa LA er vl expansi on coefficient of the base
material is arranged on the first thermal expansion
control nenber and -32- the sealing .resin. 5 9. The
sem conductor device as clained in claim 7, wherein a
sem conductor chip is disposed between said

m conductor chip and the first thermal expansion
control nenber, and is electrically connected to the
connectiion -10 padThe semiconductor device as claimed in claim

-7, wherein a semiconductor chip is dispdsed between said
| semiconductor chip and the first thermal expansion control
member, - and is electrically connected to the connection
10 - pad.




