-1- TITLE OF THE INVENTION SEMICONDUCTOR DEVICE
BACKGROUND OF THE INVENTION 5 1. Field of the Invention The
present invention relates to a semiconductor device, and particularly, to a
semiconductor device including a sealing resin for sealing a
semiconductor chip. 10 2. Description of the Related Art There are many
kinds of semiconductor devices. For example, in one kind of
semiconductor device, a semiconductor chip is electrically connected to
connection pads arranged. on a substrate (including a tape-like -15
substraig)areFa BéalibgveNmiidNapplied to seal the semiconductor chip.
In another kind of semicondysigi-slaviea:ok pogiaref a lead frame is used
as a connection pad, a semiconductor chip is electrically connected to the
connection pad portion of the lead frame, and a sealing 20 resin is applied
to seabtExsemitoONAUICOHENINVERBIONS a cross-sectional view of a
sgmiconductor devige of-.{hg related art. F|Go2iisg.top view of the

semiconductor device shown in FIG. 1. 25 Referring to FIG. 1 and FIG. 2,

* a semiconductor déifite REBSRERCELEIEAPTrahtd 163° a'Serfticonductor

- chip 102.:anrasealing rasinills. Heellead framea 401vipckudes asehipronductor
supporter .105 on which the semicanductor. c:hipf 9%%95?89 ed, and 30

plural t6rinal :f)%(r:t\lflélﬁ{s%‘%ﬁofs 88%%\3&"% With ngjres 107 Wh?Ch are

electricaiiyi condectan:tethieosemiconductor chip

i0- .- 2. Description of the Related Art

There are many kinds of semiconductor devices.
For example, in one kind of semiconductor device, a
semiconductor chip is electrically connected to connectlion
rpadsrarranged.on.a substrate (including a tape~like
1.5 substrate), and a sealing resin is applied to seal the
semiconductor: chip. In another kind of semiconductor
device, a portion of a lead frame is used as a connection
pad, a semiconductor chip is electrically connected to the
connection pad poertion. of the leaqrframe, and a sealing
20 . resin is applied to seal'thé 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 semiconductor
device shown in FIG. 1.
25 Referring to FIG. 1 and FIG. 2, a semiconductor
device lOO'ihcludes a lead frame 101, a‘semiconductor.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 Qith wires 107
which are eleétrically~connected to the semiconductor chip
102..Thé terminal portions 106 are external connection

teminals for connecting the semiconductor device 100 to a



102. The terminal portions 106 are external connection terminals for
connecting the semiconductor device 100 to a -2- mounting board, such
as a mother board. It should be noted that in FIG. 2, for description
purpose, the sealing resin 103 disposed on the chip supporter 105 and
the terminal portions 106 is not illustrated. 5 Between the chip supporter
105 and the terminal portions 106 there are formed penetration portions
109 to separate the chip supporter 105 from the terminal portions 106.
The semiconductor chip 102 includes a chip main 10 body 111 and plural

" electrodeypdd$a 1209HY chiptfait Ot R Ts BfaefAedth the¥Hig Pe noted
support@ixt05:hyran aghesive agektrlpdi Jherleghede pads 3d21@8g resin
electricglly connected to the terminal portions 106 through.the wires_107.

In oth((e:'lrad Wgor s Oes%%rr(ﬁ%o% ictor igwgtbeornd{éaag 1@%{% &%ﬁe?r%%nal
portiorzok8 dyawikethddingt Thelsedlirgfredin 103 seals the wires 107

ang the semicondugiQr ¢hin, 108 apd fillsdip-ine-PereygionnROiANS e rminal
109. FIG. 3 is a cross-sectional view of another 20 semiconductor device

of the RPFEtPAR, TP EIENS T Sante rAteTe R S arBORbS MR Y’ ©°
_-the samerelementstas tidge shpwrindd G.A5 Themserhiconduciorrdeyicetions
shownliBé:IG. 3 also has a lead frame, but does not have a chip supporter

105. 25 Referring to FIG. 3, a semiconductor device 120 is different from
the semiconductor dERfceSEOOGFRIRECHHRE cRIpBupPErtérEbBIeTemdierP main

- ad thesige of theghip 1main betydddoappesitestaLtie. elaetrade paglain body
:112|5111 is attached to the chip supporter 105 by an adhesive
agent 114. The electrode pads 112 are electrically
connected to the terminal portions 106 through the wires
107. In other words, the semiconductor chip 102 is bonded
15 to the terminal portions 106 by wirewbonding.
| The sealing resin 103 seals the wires 107 and
the éemiconductor'chip 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 ‘Referring to FIG. 3, a semiconductor device 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
‘ strucﬁure.

However, in the semiconductor device 100 of the



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 related art, since the

lead frame 101, the semiconductor chip 102, and the sealing resin 103

have different thermal expansion coeffic_iggt§ in the thickness direction,
warpage occurs in the semiconductor device 100. 5 In addition, in the
semiconductor device 120 of the related art, since the semiconductor chip

102 anckiatesbaing, resimd®3theye differenativeriitdl expensiemi conductor
CoeﬁmEﬂﬂé'@éE?tgﬁénﬁﬁé(EgﬁiEﬁaVﬁggfgefﬁ§“E§#% %E%ferent thermal
semiconductor device 120. 10 SUMMARY OF THE INVENTION
EmbodifRE AItheqiésftilvehtion $bek tdavassife ot kesfelon, warpage
problemscof-theirelated adnAroambodinent of the prgsent invention is to

15 provide a semiconductor.device able to prevent warpage. According.t -
a5fcirst' aspect of the ;?r%sae%)ﬁﬁ'\}grﬁfor% I%hie_‘%eg issr?“:rrg%/%oéné? g%eorﬁic%%%%?o} 20 o
devicetréormptisiref ssemicsadeciohehiisigenidadfeamenineludidgand the
chip supparerwithdhe semicanduciereip-disposed.heregn.and &

terminal partion.that is electrically connected to the semiconductor chip; )
and 263 Setiy s it QoIS HhE BEHRORAGEGF ip, “ecPade oceurs Ln

the semiconductor device 120,
10
SUMMARY OF THE INVENTION

Embodiments of the present invention seek to solve one or more
problems of the related art.

An embodiment of the present invention i1s 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 semicanductor chip
disposed thereon, and
a terminal portion that is electrically
connected to the semiconductor chip; and
25 a sealing resin that seals the semiconductor
chip,
wherein _
a first thermal expansion control member having
2 thermal expansion coefficient approximately egual to a
30 thermal expansion coefficient of the lead frame is
arranged on a surface where a connection pad of the sémiconducior chip exists, and
an upper surface of the first thermal expansion

control member is nearly in the same plane as an upper



wherein a first thermal expansion control member having a thermal
expansion coefficient approximately equal to a 30 -thermal expansion
coefficient of the lead frame is arranged on a surface where a connection
pad of the semiconductor chip exists, and an upper surface of the first
thermal expansion control member is neagy in the same plane as an
upper -4- surface of the sealing resin. According to the embodiments of
the present invention, since the first thermal expansion control member
havingheasyahef shinte sisermakexpamision coefficient with the lead frame
is 5 arranged on the sem'iogn%%tg cm%iand.th%ﬁpeper surfacer‘fmf the

. ATCOr mde IS O eprese fmve ]t%n Since the
first thermal ex&gnsmn control member and the upper surface of the

sealing &8 &ReHBAHYSTHABSAHe HRRES th eRFSuBsoteranatne Yirsdhe
thermalagxpansienaosiichmambesadtichdiome:-neady: thesamatharaale is
1Q expansion coefficient, are arranged above, and below the

. €M1 COrl cUOr Cnip aIl e uppe surface
semiconductor chip, and this prevents warpage'in the semicoftauctor

deviceP A cedrdinky 8- aStoTl aSPOEBI e preBERD INTEIis, thefe e

providgg:-semiceRdUCior daECRdD GRMPUSING: SSERICOATUCION e same

includi_ng a semiconductor substr%te, and a sL%rBiCLo,ndu+ct9r element :

formed bR tRe SeMicOMRUEBPS ISt atB 20 BSeallny e sin THAF Se SRRRB SN

semicowdictor thiprand ahextelraleonaeaction ermisalthdtisrmal

glgctricalnpanpaciedtertha spmiconductor elemant, 396k ang below the
semiconductor chip, and this prevents warpage in the
semiconductor device.

hocording to a second aspect of the present

invention, there is provided a semiconductor device,

15  comprising:
a semiconductor chip including
a semiconductor substrate, and
a semiconductor element formed on the
semiconductor substrate; _
20 . & sealing resin that seals the semiconductor
chip} and
an external connection terminal that 1s
electrically connected to the semiconductor element, and
is exposed from the sealing resin,
25 wherein
a first thermal expansion control mewber having
o a thermal expansion coefficient approximately egual to a
thermal expansion coefficient of the semiconductor
substrate is arranged on a surface where a connection pad of the semiconductor chip exists, and
30 an upper surface of the first thermal expansion

control member is nearly in the same plane as an upper

surface of the sealing resin.

According to the embodiments of the present invention, since the



is exposed from the sealing resin, 25 wherein a first thermal expansion
control member having, a thermal expansion coefficient approximately
equal to a thermal expansion coefficient of the semiconductor substrate is
arranged on a surface where a connection pad of the semiconductor chip
exists, and 30 an upper surface of the first ghermal expansion control
member is nearly in the same plane as an upper surface of the sealing
resin. According to the embodiments of the present invention, since the

-5- firstihetin AEipemsi 6F R BRI STABEE RAVIRGIREA I #d nsaparly the

thermal gxpansiomsoeHiciant-wih the semicqRFHCHRL tsURSEAIR:IR conductor
arranged on the ser,niconductorf%%ijgé and the u §};‘Jrface of the first

er
thermal BXpandiéh tonfrbr 8HE At T SUTACE of thE sediig
resin amppeeayit dve samepland, tisé sehticorductopsubstratecmicrahe

first thermal.expansion control member, which haye nearly,the-same are

thermal expansion coefficient, are arranged above and below the
'semicORRRAMST Eftint BRHAEHIS 181 5Tenida At RPfRCSamicohdcRre and
devicercchirditg thathiid aspeciof Hie prasendlinvetition, theresls have

provided g semiconducior deyice, compising.a substiale lngluding 15 a
base materiaf, a connection pa at Is disposed on a first primary

surfacestingpasamiteridlitaht e kdeen s wbhreetbatendithatls this
digposed OreaseceneRImaly, suHace s fbe.hasedpateriali 0 opposite to
thefﬁstpﬁnwuysuﬁ%&%éggkgheggngagxird aspect of the present
invention, there is provided a semiconductor device,
comprising:
a substrate including
15 a base matez:ial.,
a connection pad that is dispesed on a first
primary surface of the base material, and
an external connection terminal Chat is
disposed on a second primary surface of the base material
20 oppesite to the first primary surface, and is electrically
connected to the connection pad, _
a .semiconductor chip disposed on the first
.primary surface of the base material and is electrically
connected to the connection pad; and
25 : & sealing resin that seals the semiconductor
cnip;
wherein
a first thermal expansion control member having
a thermal expansion cozfficient approximately egual to a
.30 thermal expansion coefficient cf the base material is
arranged on a surface where a connection pad of the semiconductor chip exists, and
an. upper surface of the first thermal expansion

control member is nearly in the same plane as an upper



connected to the connection pad, a semiconductor chip disposed on the
first .primary surface of the base material and is electrically connected to
the connection pad; and 25 a sealing resin that seals the semiconductor
chin; wherein a first thermal expansion control member having a thermal
expansion coefficient approximately equaide a 30 thermal expansion
coefficient of the base material is arranged on a surface where a
connection pad of the semiconductor chip exists, and an upper surface of

the firSEIHETaIBxpasiSiT RONTR| Ffshber is nearly in the same plane as
an upper -6- surface gfdhensaalinguiesineAceoidingda.prapedinents,of the

prese@&@é’t‘?y’lﬁ D RNCE E%Weég}?i%i’aﬂ%%&oﬂ‘é% BEL1y the

having nearly the same thermal expansion coefficient with the base .
materEABRistAPaRiged DHPBRSISmICSIRTidiER ERfp, BHe thehgppef suipa&-1al
ofthe figstthesmat@xpansion sentrebmambes-andiihe Hppetauriagpnf

the sealing_resin %r%ggaEX in thghsamelplane the base.m;élteor'ial aerlll%the

first thePmal expansion COntrol MemBeaT, w%ﬁéﬁg\%grhe%?ﬁ/ s EReTy and

therm&hexpansionsoetiicientiateharrangédrabovesand apslovetidy in the

Semicgﬁﬁllé clarclup, and tBiés}ér VeI WAIPEgR IR pihegemicangductar
device. These and other objects, features, and advantages of the present

inventfSRPaiF bRBo T I’?ﬁbﬁﬁrem PR IBRAT HetiifeFame
descriptiemnefithexpeefeired embbfimeats giverswithreferencedotheand

?CCO”Hé%@ﬁ”@égaﬁ@%¥%onductor chip, and this prevents warpage in
the semiconductor device.
These and other cbhiects, features, and
advantages of the present invention will become more
15 - apparent from the following detalled description of the
preferred embodiments given with referencs to the

accompanying drawings.

-BRIEF DESCRIPTION OF THE DRAWINGS

20 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; A
FIG. 3 is a cross-sectional view of another
25  semiconductor device of the related art;
FIG. 4 18 a cross-sectional view of a
~ _semiconductor device according to a first embodiment of
the présent invention;
FIG. 5 1s a top view of the semiconducter
30 device shown in FIG. 4;
FIG. € 1s a top view of a lead frame group for
fabricating the semiconductor device of the first '

embodiment;



BRIEF DESCRIPTION OF THE DRAWINGS 20 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. 3is a
cross-sectional view of another 25 semiconductor device of the related
art; FIG. 4 is a cross-sectional view of a semiconductor device according
to a first embodiment of the present inventign; 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 7
embodiment; -7- FIGFYds & criossasectional swew ofreeModificatich af the

semicapguetardevise accardinadg ihe, firgt sropodiment.of (e PASEN o che

invention; FIG. 8 is a cross-sectional view of a 5 semiconductor device
accordihtfitFaSeehtismbodimERE op ifEBIESEAVRREHHON; FIG. 9is a

top view of a lead frapte graup sisedcferstabsicatingthe seraigopgugtor

deyice gffhe seqond embodment, 10 FIG_10 5 2 qoss secignal viow .
_illustrating a process for agrlcating(fﬁe Senmcondtctor device of the
secondt@miydiarRit, Flgentisa cross-sectional view, continuing from

FIG. 10, illustrating theproeess;fof fabpcating the 1o semicepdmetU roup used

dewceEgéh%aeggggé?ygogggeggmieonductor device of the second
embodiment; ‘

10 . FIG. 10 is a c¢ross-—sectional view illustrating
a process for fabricating the semiconductor device of the
second embodiment;

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 embodiment;

FIG. 13 is a cross—sectional view, continuing

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

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

25 FIG. 15 is a cross—sectional-viewf 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

second embodiment of the present invention;



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

of the second embodiment; 25 FIG. 15 is a cross-sectional view;

continuing from FIG. 14, illustrating the process for fabricating the
semiconductor devideléf-théSsdsord ensbodimentiPi@l18iswa of a third
cross-seadionatyviawof sefiigiemadification . ehthe seRpicQNdUCIOFdaYiCe o the
according to 2%EueFécf)ﬁecor_ld embodiment of the present invention; FIG. 17

is a croSe-8BEHSHRRN&R Ba 2bchha ARoERichbAEHHE SEmiconductor
‘device according to #&5 set®nilsembodirmentet-theopedsentanventionfeflr th
Flgi'_ 1§&§ﬂeﬁiﬁt@ﬁ%ﬂ§%&ﬁﬁm&@9§iﬂ'c @&gf g@corﬂing to the
semiconductor device according to the second embodiment of the
presertfiR8t TSRS RS s QlcrbBs: JeetsRatvibwenkietith 5
modification of the semticorduater deyiea;acereingia therisecid a ‘
embodiment glhe present nvention, FI3. 20.5..crass sectional viow,of
a semiconductor device according o athird embodiment of the present
inventibh® 1pFEFen1igeeaidsansectional view of a modification of the
ggmiconductor devigeraceerding tq theJhird embediment ofihe present

invention; apd | .
modlEacatlon of the semiconductor device according to the

third embodiment of the present invention; and
FIG. 22 is a cross—sectional view of a
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 cross-sectional view of a
semiconductor device according to a first embodiment of
25 the present invention. | |
-In FIG. 4, a letter “A"” indicates a region
Where the semiconductor chip 12 is disposed. Below, this
region is referred tb as a “chip disposing region” A.
_ Refetring to FIG. 4, a semiconductor device 10
30 includes a‘lead.frame'll,ra semiconductor chip 12, a first
thermal expansion-control member 13, and sealing resin 14.
FIG. 5'is a top view of the semiconductor

device shown in FIG. 4.



FIG. 22 is a cross-sectional view of a 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 cross-sectional view of a
semiconductor device according to a first gmbodiment of 25 the present
invention. In FIG. 4, a letter "A" indicates a region where the

semiconductor chip 12 is disposed. Below, this region is referred to as a
“chip disposing regisat ¢ Referting Fa¢IG! dandsdriiconductbredévisd Irame

30 inclydes algaddramertl, asgpucenduster chinylgs g first thermal,
expansion control member 13, and sealing resin 14, FIG. 5 is a top view

- of theR¥rhicdMtiuttor d8GcEHVRPRIESE. X Raferkilg (61Fi. H-aRasing
- FIG. 5ebidead flamehlibinalhdes endltipratipposter &b mnrkplusakibspiaaky .

hich 16 e e o SRy 1 e S B rra i B E6"
are sépératéd FrotHERE EeRje 3P thardisBppsrenasdahd diecarihgegdae
to facestheredge igf therghip supposter Ab. dnadeilay), thgderainalnal
po.rtiong]_jéL are arran ed tor?:g Se gr%te from each c_)tf(lier._rBetween the
chip s%pporter 1? ﬁeafermlrga%) portions 18 G are it other-
penetPativieporiides ohinp saparatd-the Idhipsdppbetet d&diomltheortions 16
terminaldirtions 16, 1% penetration portions 21 to separate the
chip supporter 15 from the terminal portions 16. The
penetration portions 21 are filled with the sealing resin
14. |
Wires 18 for connection with electrode pads 23
15 are connected to the upper surfaces 16A of the terminal
portions 16. With this structure, the semiconductor chip
12 is bonded with the terminal portions 16 by wire-bonding.
The terminal portions 16 are external connection terminals
for connecting the semiconductor device 10 to other
20 semiconductor deviées, or a mounting board such as a
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
embodiment:, |
Referring to FIG. 6, a lead fﬁame'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



penetration portions 21 are filled with the sealing resin 14. Wires 18 for
connection with electrode pads 23 15 are connected to the upper
surfaces 16A of the terminal portions 16. With this structure, the
semiconductor chip 12 is bonded with the terminal portions 16 by

- wire-bonding. The terminal portions 16 are external connection terminals
for connecting the semiconductor device 19 4o other 20 semiconductor
devices, or a mounting board such as a mother board. The lower
surfaces 16B of the terminal portions 16 are exposed from the sealing
resin Bértihetend frame ldremly bafommed omayetalsn ferexampld, ion

coppes+2% iG-S, s top visw of &ilead, frame graupsfor fabricating the

semiconductor device of the present embodiment. Referring to FIG. 6, a

lead frame group 25 HicRABE PRI TEARE RHREE A and % frinfe BBRY Pete
Whig:h oaommrtsm%@mmes@h “émex{md: frandesid anelforineg:by
CB“'F‘QH!:%L%%H@&%%O%% dpIgndiyidual pigces, 2I09 .re fabricated.
semiconductor chip 12 includes a semiconductor substrate 25, a

not-illd&tPatedc 0= wetiieBndaBiot el hfertamiratAufitayersubstrate 22 is

intercamnectien stelatbee,angpkliphelectiodespads 2h Ther responds to

semlcggguc(:ﬁar s%pstrate 221s a substrgltebon Whlclaﬁhe semlcondgg%)gre The

element and tHe mlu?tﬁg)sléflg interconnection sﬁrﬁc?ureeﬁo‘feﬁluasqsar%

fabricatdeesite mrsnduicana2Bosf thedsemidorductdi substPate 22 is
ﬁ@ac%@cm%@@oau%&%%wb@%gﬂw%@&& e GhiPicon or ca-

dispo%gg region A, by an adhesive agent 29. The

The semiconducter element {(not illustrated) may
be a transistor or other elements, and is disposed on the
surface 22ZA of the semiconductor substrate 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 electrically connects the
semiconductor élement and the electrode pads 23.

20 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
interconnection structure. The electrode pads 23 are

25 . electrically conhected to the temminal 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 upper surface 13A of the first thermal
expansion control member 13 is approximately in the same

plane as the upper surface 14A of the sealing resin 14.



adhesive agent 29 may be a die Attach film. The 10 semiconductor
substrate 22 may be formed of silicon or-Ga- As. The semiconductor
element (not illustrated) may be a transistor or other elements, and is
disposed on the surface 22A of the semiconductor substrate 22. The 15
multilayer interconnection structure (not illustrated) is arranged between
the surface 22A of the semiconductor subsjrate 22 and the electrode
pads 23. The multilayer interconnection structure electrically connects the
semiconductor element and the electrode pads 23. 20 The electrode pads
23 are dpotadin thebdge ofphesppersunfacelofiesemiconducter

chip 12{ike qflamg, N8 siectde-pads 43 arg eleciricaly GoRRECedo as
the semiconductor element through the multilayer interconnection

 structurt™ T He Etrb B BARS S afe S5 HiedfRAIg ot ctédto treme 11-
terminal‘pertﬁ:infsmtrhmug@ mdm@oTher@xfﬁr@lhm@miﬁonBI@w akip
1245 Dol Vit the dedinnlparlions 10,0y wite-bonding e st po,
thermal expansion control member 13 is attached to the semiconductor

chip 12B\PERI&hedios SbadeaB i apBDoskicrs ofieadnef skfekihe the
electroda padst2d hhe upgairsirface-b3AQf thadist thermalz expaasione
control member 13 is approximately in the same plane as the upper
surfaceg%ﬂeo the sez %%rfesqllﬁ ﬁgqfﬁ TR% et ﬁ}%r%a%extpa%s‘%ﬁ st
control hemel 13has i otherondixxdpansgibrecodficient appmximatalymed of

theysamgassthe thewnak gxpaasiopLagtficient, of the lead ffame 4. sbhe ¢he

first thermal expansion control member 13 may be 5 formed of the same
materif 4EHbiead¥iine’ 1 1gy, e formed from a die attach film.
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,

15 which is disposed on the chip supporter 15. The upper
surface 13A of the first thermal expansion control member
13 and the upper surface 14A of the sealing resin 14 are
nearly in the same plane. The chip supporter 15 and the

. first thermal expansion control member 13, which have |

20  nearly the same thermal expansion 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 and the wires 18, and to f£ill up the

25  penetration portions 21. The upper surface 14A of the
sealing resin 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-l4 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 thé‘

semiconductor chip 12, which is disposed on the chip



example, when the lead frame 11 is formed of copper, the first thermal
expansion control member 13 may also be formed of copper. It should be
noted that the first thermal expansion control member 13 may also be
formed of 10 the same material as the semiconductor substrate 22. The
adhesive agent 31 may be formed from a die attach film. 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, 15 which is disposed on the chip supporter 15. The upper surface

13A osthefirsteirerhal Ekpansioarcentrdlamenibdr 8 dma tie upperhermal

surface, 14m Of iie SeAHIngIreRing4,2re; neadyadhg RPecthesn of

chip s%orter 15 and the first thermal expansion control member 13,

which1i¥ve> 56 hiiaflythe'Sarhd Hefniat Bxpinsn-E6effitntaige- The
arranged absuemnc-belovs thesentieoniduetor el Tdipstaieitireontrol
prever in the semiconductor device 10. The,sealing resin 14.i
A A e A T S S B
the 25¢EhetatRMportiohsPZTaTHE P Strfied PEADT thessealing

resin Ldanebine dpper swiace 43Aral he fiisicineragl axpansionsepige in
memtﬁ{el%are ggagxci:r% tf}eéa\m% pIﬁ?e. For example, the sealing resin
14 is formed of af nepoxf/:“resfﬁ alnfby ransfer- molding. 30 Similarly, the
first thermal expansi@recertrobandnbar 3ihaving Adady thésamesent

teermal.sxpanziap -ﬁ%?ﬁi&@%%ﬂbﬁ&@ frame& 148 ATEangRA oayherne

semiconductor chip 12, which is disposed on the chip -12- supporter 15.
The upPet SBRFCE 13A Bftie tifstithertiar Sgshridol REntlimempieraaer 19
and thefupper 3urfdace dddeofiroup 25 as shown in FIG. 6. Next, the

first thermal expansion control member 13 is disposed on
' the semiconductor chip 12. Then the electrode pads 23 are

15 connected to the terminal portions 16 with the wires 18.
Then the semiconductor chip 12 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 be fabridated; in this way,

20  the semiconductor device 10 of the present embodiment 1is
obtained.

"FIG. 7 is a cross-sectional view of a
modification of the semiconductor device according to the
- first embodiment of the present invéntion.

25 - - In FIG. 7, the same reference numbers aré
assigned to the same elements as those explained
previously, and overlapping explanations are omitted.

Referring 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 additionally provided.

' The second thermal expansion control member 36

is attached to the first thermal expansion control member



the sealing resin 14 are nearly in the same plane. The chip supporter 15
and the first thermal expansion control 5 member 13, which have nearly
the same thermal expansion coefficient, are arranged above and below
the semiconductor chip 12. This structure prevents warpage in the
semiconductor device 10. The semiconductor device 10 of the present 10

embodiment may be fabricated in the foII_Ojl/\grlg way. The semiconductor
chip 12 is disposed on the chip supporter of the lead frame group 25

as shown in FIG. 6. Next, the first thermal expansion control member 13

is dispaseshéntthe semiconduetoirchip 12, Themthe:eleetradgpads@3 The
are 15 con ed to the teyminal portions 16 with the wjtes 18, The
AL SR A e EUE N
14, addth stk ddfrante grsupnebas cubat Bposigehethale the like a

semigenstuciobsiavieal dofithe, Rieseniembodipent is:;tphesfahricated.
In this way, 20.the semicanductor.device 10Q of the present embadiment is
e O R T B o1 B 1A Ger B2 oF e ehbet

semicondieter dédicelfaddordirgrmthéd Hirstembodineniof thergresénmenber
inveny@n 35¢18FIG 4iihe sameselerene Are,29signed4R he

same elements as those explained previously, an overlap£ing

explahBfiohs ZFE JrhfttEtR REFPARG IETFIES EPde MBS dUCHDr dBERESSEP LY
has belsicallycthesamadstngitte asithacemigonofictors3Gaevick thasnal

z%’qweggidgi' e&‘&%%%%ia %%&Q”S’ﬁheém&é %F;f”c%{%” Sopurolmember ..,
36is a |t|ona(fy proviae . The secon tﬁerma?ex ansion contro
memBér 3bCiskpsehad i aee fitdt tRepmE%paisitm ddntréhieniser the

upper surface 15A of the chip supporter 15 and the upper
surface 16A of the terminal portion 16.
| The second thermal expansion control member 36
15  having nearly the same thermal expansion coefficient as
the lead frame 11 is arranged on the first thermal
expansion control member 13 and the sealing resin 14. The
area of the upper surface 36A of the second thermal
expansion control member 36 is nearly the same as the area
20  of the upper surface of the lead frame 11, that is, the
upper surface. 15A of the chip supporter 15 and the upper
surface 16A of the terminal portion 16. The second thermal
expansion control member 36 and the lead frame 11, which
have neariy the same thermal expansion coefficient, are
25 1arranged above. and below the semiconductor chip 12 and the
sealing resin 14.. This structure is able to further -
prevent warpage in the semiconductor device 35 compared to
.tﬁe-semiconductor device 10, which has only the first
thermal expansion control member 13.
30 The semiconductor device 35 may be fabricated
in the following way. After a structure correéponding to
the semiconduétor device 10 is fabricated, the second:

thermal expansion control member 36 is pasted on the first



-13- 13 and the sealing resin 14 by an adhesive agent 38. The adhesive
agent 38 may be formed from a die attach film. The second thermal
expansion control member 36 is like a plate, and has nearly the same

thermal expansion 5 coefficient as the lead frame 11. The area of the

upper surface 36A of the second thermal expansion control member 36

is greater than the area of the upper surfg_ie 13A of the first thermal
expansion control member 13. Preferably, t%e area of the upper surface

36A of the second thermal 1.0 expansion control member 36 is nearly the
sameias:theaaresehibedippensiriaceaithedend, frame thethetis, the resin

‘upperlsaurface 1Sf.oft e chip.supporter 15 and.the upper surface 16A of . .
e e SR AED e o e e e SRS O o Gperor.

15 haWfgPRgad$ the same thermal expansion coefficient as the lead
frame 11 is arranged on the first thermal expansion control member 13

agd the sealing resin 14. The area of the upper surface 36A of the

sécond thermal exmmg 36 is nearly the same as the
area 20 of the upperBurfdteiot thedeadsrametlikthat isi¢we cdpper :
‘surfacg.dpAupldhe chiPRUPRAEl 12, an¢{he Upners supage JR5ai g o

terminal portion 16. The second thermal expansion control member 36
“and e fedF HEFRE 1A VHIER ORave nearly the same thermal expansion
coefficient, are 25 arrarkyet aBpvetandhelow-the-gemeondutiorehiprd2

A0 e SeAling esin et Jhis svehue s able {9 uther: prgyent
warpage I the semiconductor device §‘§ compared to the semiconductor
devicESIU. SPRiEH Har oARMHesSirsP theRdap Egpdasiohrcorittal Fembbprig are

30 Thensemigonductor device 35 may be fabricated
Referying to FIG. 8, a semiconductor device 40
is basically-the same as the semiconductor device 10 in
15 the first embodiment, except 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 control member
20 13 in.the semiconductor device 10. The back surface Z22B 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 the semiconductor substrate 22 is
exposed from the sealing resin 14.
25 - _ The first thermal expansion control member 41
is attached to the semiconductor chip 12 by the adhesive
~ 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 fi:st'thermal expansion control member
41 is approximately in the same plane as the upper surface
14A of the sealing resin 14. The first thermal expansion

control member 41 may be formed of the same material as



in the following way. After a structure corresponding to the semiconductor
device 10 is fabricated, the second thermal expansion control member 36

is pasted on the first -14- thermal expansion control member 13, and the
sealing resin 14 is applied to seal the second thermal expansion control
member 36. 5 Second Embodiment FIG. 8 is a cross-sectional view of a
semiconductor device according to a secgrld%gmbodiment of the present
invention. In FIG. 8, the same reference numbers are 10 assigned to the
same elements as those of the semiconductor device 10, and overlapping
explantgtie nseavecomitiech R efdndng sa & | G2 8, Asemiconsiuctontevicerd)

' basicaiydhgarcne aseseemiconidar davied Qi 19 ISRt che firse
embodiment, except that the chip supporter 15in"the semiconduétor
device 5 bt FrEGRIBHN Revksmicaratasr deviteyaolaadhefifprmed of
thermaligxpansion control member 41 is provided in the semiconductor

device 40 instead of the first theymal expansion control member 20 13 in.
R T e bl S e TS S P LG hicor s

_ the semiconductor device ese
substrafePpas fegipipitie samersihnecaibaie dwerbirfackatoBaithy the

terminghpertiorsA8: and,the bask swlface-428 of fhe semicondusidtuctor

substrsaﬁ%ggggggxggsed fr%{n the sealing resin 14. 25 The first ther.mal

expansion control fifgmber 1SROERECRE 18 th & SRATRBAYGERT g 212-

by theldghasipe ragent 3teat4d posifionhen therinerlsidexd! theplectiode

Pgds 23,0d hagnealy ihe same eIMal-eXPansiN the same plane as
the upper surface 14A of the sealing resin 14. The
semiconductor substrate 22 and the first thermal expansicn
cmmmlmmmmrmqchhhmmrmmﬂyUmsﬂmammmml
expansion coefficient,. are arranged above and below the

15  semiconductor chip 12. This structuré prevents warpage in
the semiconductor device 40.

FIG. 5 is a top view of a lead frame group used
for fabricating the semiconductor device of the present
embodiment .

- 20 In FIG. 9, a letter “B” indicates-a region
where the semiconductor device 40 is disposed (below, this
region is referred to as a “semiconductor deﬁice formation
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 shown 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. In FIG. 10
through FIG. 15, the same reference numbers are assigned
to the same elements as those explained previously.

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



coefficient as the semiconductor 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 14A of the sealing resin 14. The first
thermal expansion control member 41 may be formed of the same
material as -15- the semiconductor substrate 22. For example, when the
semiconductor substrate 22 is formed of silicon, the first thermal
expansion control member 41 may also be formed of silicon. 5 According
to the present embodiment, the first thermal expansion control member
41, whitke hastheary: s fsame desnal £xpassiontcesfiiciesi ag theelow,

semic ctor , s di d,on the semiconductor chip.12.,,
The uggng sgifgég%%gé Ic?f %I‘gne ,%gt tﬁg%r%atf%xggn%on%%gﬁtrgﬂ%lé%ggr cl-
41 is approximately i thé Same pland-akteie UpSer suriged a4 ot tmion
sealingtiesin tik Thenisemicanductonsybstrate22iandbedirsbesmal cnis
expangion, conirol member 41, which hqvginea%%the same thermal |
expansioh coefficient.. are arranged abova ARd BefRi a5 eg1on” D.
semiconductor chip B2l awhiswiitictineprevents tarpage il thehrough FIG.

semicopdugtas,dedee 40r FiGH.S iSA 1op vigyk of arlead frame groyppised 49
for fabrlcafgn the semicaonductor device of the present embaodiment. 20 In
FIG. 9, % e REUGHUEAES a RIS Wherd fRrSSRIcHRtoPdEFRE 40

is disposet-tbelowt thisdesdionds 4efamed he: ag s emigandyetareNicas an
ﬁquagggm@gggn" 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

First, as shown in FIG. 10, on a supporting
tape 47, which is adhesive, the lead frame group 45 is
disposed. For example, the supporting tape 47 may be
formed from polyimide film, and the supporting tape 47 may

15 be 30 uym in thickness.

Next, as shown in FIG. 11, the back surface 22B
of the semiconductor 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.

'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



the chip supporter 15 in the lead frame group 25 shown 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. In FIG. 10 through FIG. 15, the same reference numbers

are assigned to the same elements as those explained previously. In FIG.

10, a letter "C" indicates positions -16- whe eﬂhe lead frame group 45 is

cut by dicing (below, such a position is reférred to as a "dicing position"

C). In FIG. 11, a letter "D" indicates a region where the semiconductor

chip 12is BisposedirBelow; thiss&rkehion iskefarred sagarabip of an epoxy

dispo%iggg}_gﬁ IBYBQM,S\%Q refergng -to_FIG. 1(_) throug_h FIG. _15, a
process of fabricating the semiconductor device 40 is described while

taking the fabricatioNGfplufst $&FEbRduddFdevitesdtrimsteendiftanieape
“group 4% as areddedample. First, as shown in FIG. 10, on a supporting

tape 47, which is adhesive, the lead frame group 45 is_disposed, For

example, the su pétrgtllané: tape 43%%9 be' f%%fr%éd]gmtﬁbﬁyiﬁ%%‘fﬁﬁ],%‘?ﬁim 14

the supPoriiti§ tdped Armye 15804 manehiokhdsy. Nixiras showosiitions

FIG. 1dpihe hasksudace 228 oi 10,56 GARAYEIL SUDSHRLE 228, ra1

pasted on.an area of the supporting tape 47 corresponding to the chip
dispoglng Feoéllgiﬁcls.oﬁec%‘%% ws’fpf’ﬂear Al &XpaHsidiedontrol member 20

41 is attached to th& Eemitbndeactorchig d2dmc-theadhesiveagent3 ki rst
Next, asehowa i &G A % 1Re Wires 4849 cor device according to the

second embodiment of the present invention.
In FIG. 16, the same reference numbers are
-assigned to the same elements as those of the
semiconductor device 40, and overlapping explanations are
15 omitted.

‘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 embodiment to
. connect the semiconductor chip 12 with the terminal
portion 16 by_flip—chip bonding.
- The semiconductor device 48 of the above
structure has the same effect as the Sem%ponductor device
25  40. |
FIG. 17 is a cross-sectional view of a second
- modification 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



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 first thermal expansion 30Q,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 Hsisfabiicatéd intthe samiconductas gdevice {ormation regioncddr

B. For gxgmple, e sealing regin. 14 is foumed of ap epoxy resinand by .y
transfer moldln%. Next, as shown in FIG. 14, the supporting tape 47is
removEE B Next! adsHIwH i ricads! thereahng resin 14 and the lead

frame group 45 are qulbyélicing atipositions gosresnanding todhegliging, 51

paiogs C T U SEMERoly SouEEs o B et G e,

l6isa crogs%aecqlonacfr\l/iew of atirs
device Becordiry o thesddsndembodivient of trelpséseneiny@ntiBhelrsecond

FIG. 1&nthasamsxieference Aimbers enassioned;to the,same glements

as those of the semjconductor device 40, and overlapping explanations
are 15°GANMEH. R&I&Hing 5 E8. 18 a iRt oRthtRdevile s Hig second
basicaith¢reshmersiructure asitheskemicahductor deyine4Q, axeepighat:

24MPeA9 ALRIOBTELIP it SELUSABIVRIOLASY 96 A1 LBL NN 8 uber
51 is approximately in the same plane as the upper surface
14A of the sealing resin 14.

The second thermal expansion control member 51

is a pléte, and has nearly the same thermal expansion

15 coefficient 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 expansion control member 51 is attached to the
first thermal expansion control member 41 by an adhesive
agent 52. The adhesive agent 52 is applied to cover the

25 whole lower surface 51A of the second thermal 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 themmal expansion coefficient as the semiconductor

substrate 22, and has nearly the same outer appearance as

the outer appearance of the semiconductor substréte 22, 1is

disposed on the first thermal expansion control member 41,



20 semiconductor device 40 of the present embodiment to connect the
semiconductor chip 12 with the terminal portion 16 by flip-chip bonding.
The semiconductor device 48 of the above structure has thesame effect
as the semiconductor device 25 40. FIG. 17 is a cross-sectional view of a
second modification of the semiconductor device according to the

second embodiment of the present inveng%ng.ln FIG. 17, the same
reference numbers are 30 assigned to the'same elements as those of the
semiconductor device 40, and overlapping explanations are omitted.
Refereing ta fGs ddoedsemicanduciapdavicerbQ-bas hasigaysthe sames
structyﬂ&er%%t%% s}%m](_;gngu%or_ ggi\t/&:g %O £ cePt Sth tS sgggngzthe{@aj
expansion contro member 51 is prowgega ﬂloneﬁy. e secorid
thermBpPegp&rsiohccdmrdihnenEr SNt iwapaggedror-tive fisstihendattor
expangian eantiol mepheedt Lk yhileSasing tissprucandusiorsubstral 1 cn
Zg. Tr}le secor%d tterm | ex arlij_‘on control member 51 is sealed b the41
sealingresi 1 witff t éf%‘gé‘? Le STB U HERTORE HemegPer 41-
expansion control nigmbeebilcexphssth T kewpper £0 surfade5EBrofitheted

seconghtherma SxpARSIRN §Qptrohmermber ééﬁ%&re&rgxgaﬂ%gﬁaﬁ%% to

same plane as the upper surface 14A of the sealing resin 14. The second
thermaExFaRdis FOEeRTEEEs £ Gsarpaie™and hakifearly tHe same
thermahbxpansion, 1 hiooeficientias kesemiespadueiossubsiiate 22ndiieer 51
fsea gigt %%EQS?H”%%S 48 9f the, se609d lhermal eXPansIen oM her 41
member 51 Is nearly the same as tﬁe area of e !
and the sealing resin 14 is applied to seal the second

thermal expansion control member 51.

FIG. 18 is a cross-sectional view of a third
‘modification of the semiconductor device according to the
‘15  second embodiment of the present invention.

In FIG. 18, the same reference numbers having
suffixes “~1" or “-2” are assigned to the same elements as
those of the semiconductor device 40, aﬁd overlapping
explanations are omitted.

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

- control member 61.

The semiconductor chip 56 includes a

25  semiconductor substrate 22-1 and plural electrode pads 23-
I arranged in a row on cne side of the semiconductor chip

- 56, and the semiconductor substrate 22-1 and the electrode
pads 23-1 are.sealed by thé sealing resin 14.

The semiconductor substrate 22-1 is arranged so

30 that.thé back .surface 22-1B of the semiconductor substrate
22-1 is approximately in the same plane as the lbwer
surface 14B of the sealing resin 14. The electrode pads

23-1 are electrically connected to the terminal portions



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 expansion control member 51 is attached to the
first thermal expansion control member 41 by an adhesive agent 52. The
adhesive agent 52 is applied to cover the 25 whole lower surface 51A of
the second thermal expansion control member 51. For example, the
adhesive agent 52 is formed from a die attach film. As described above,
since thé dévonetherhmalwéxpandidnlcontrol member 51, which has nearly

the same 30 thermaxpansion fBHiCiENt 45 fhe semicandhictor

a
substrate 22, and has nearly the same outer appearance as the outer

appeafiits SPRCEemichmicpE eubdrat@ny, Rl eksdosteehnpesfilpeds 23-
therma expensien contral mamber die -39dandtheseconditbsimattor chip

expansion rokme r i rranged to face t S miconductor
. ‘sﬁstfgt% 2%‘?{'5%2; Hgos%%%c%}lﬁﬁe?rpr%el\l(%ﬁ(t%\fv%%ga%% ir% e _t e electrode
“semicERGGctHF dedts 5ebhharedtbahesehiicundestor dévice 40,

which 5 has only therﬁ@tga@aﬁaaham@gogi gpé,}ghg_cgf{%e@@ ef 41, %f?“ed of .
semiconductor device 50 may be fabricated in the following way. fter a
structljer%ecgr?énsepgﬁ&ﬁﬁlt%mt%és sté{ﬁnfﬂlcgﬁﬁﬁ&g?‘a‘é‘%%%t4§‘§§q§ﬁ5% |%21'—‘_Ib. The
12 is faBfkafsty thesetonibthefnidiexpansomcontrormemberste104s2 is

pestedopdbiedirstharmalxpansionconirobmember 4. and e sealing
resin 14 is ag lied to seal the second thermal expansm}ﬁ control member

51. FIG, 1875 ERSESh¥etdia el sratied dRoaiigation éfthrtacked on
semicbhdustoridevideaccerdingriodbe The adhesive agent 59 may be a

die Attach film. The electrode pads 23-2 are electrically
connected to the terminal portions 16 through the wires
15 18-2.
| The first thermal expansion control member 61
is attached to the semiconductor chip 57, which is the
semiconductor chip at the uppermost positien, by an
adhesive agent 62. The upper surface 61A of the first
20 thermal expansion control member 61 is approximately in
| the same plane as the upper surface 14A of the sealing
resin 14. The first thermal expansion control member 61
has a thermal expansion coefficient approximately the same
as the themal expansion coefficient of the semiconductor
25 substrate 22-1 and the semiconductor substrate 22-2. The
first thermal expansion control member 61 may be formed of
the same material as the semiconductor substrate 22-1 and
the semiconductor subétraté 22—-2. For example, the
semiconductor substrate 22-1 and the semiconductor
30 substrate 22-2 may be formed of silicon or Ga—-As.
~ The first thermal expansibn control member 61
is-arranged on the seﬁiconductor chip 57, which is at the

uppermost'position among the semiconductor chips 56, 57.



15 second embodiment of the present invention. In FIG. 18, the same
reference numbers having suffixes "-1" or "-2" are assigned to the same
elements as those of the semiconductor device 40, and overlapping
explanations are omitted. 20 Referring to FIG. 18, a semiconductor device
55 includes sealing resin 14, a terminal portion 16, semiconductor chips
56, 57, and a first thermal expansion con_t@imember &1. 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
semictirduerprechipusbaanddhd seimicdoadiictortsulistiaia 2 2=dand: fhe

.eleCtr@gﬁtQBergéﬁg)éﬁgeéfaéﬁg %@ 'Pgsrgfﬂé% IE'& of tfhe sealing

semiconductor substrate 22-1 is arranged so 30 that the back surface
22-1856FHHR SemtiohdiRAdr Subtrdtee 29231 BpprskinEielyIAMhecRgbetor
- planesasthteriovver2asfaceddBref thersaalingoesin 14xghe-alestresdesads

23-1 gre electrically, egted to the terminal portions -20- 16 through the
wires 18-1. The s’er%’?(l:gén lﬁl:tgtgrecﬁfg g; ?ﬁc%ld%ssgm ger%ntll(% n’ﬁl?ctgf{p shsion
substFRREDD-0188¢ pliad efdekisticgass 28bo arasgedida rwdohoowe side

side afthersermiganeuctRicip 2164 and $he semiconducior SHoSYASent s
22-2 %Q% tgeglelctr%?lee %ads 23-2 are seafgad hy the sealing resin 14. The
semiconductor Stbsigte> SIS MR et of the S8 material as the

semiconductor sub8trates2ilcrlvmdiaok sigface232Bwfthe fabricated
‘eMicendugloLshlstale 23-2is-1Q atached ta.the semicapdygtor chip 56

by an adhesive agent 59, and thereby, the semiconductor chip 57 Is

gack85§ﬁ$nt enbodiment: .
FIG. 19 is a cross-sectiocnal view of a fourth

modification of the semiconductor device according to the
second embodiment of the present invention.

15 . In FIG. 19, the same reference numbers are
assigned to the same elements as those of the
semiconductor device 55, and overlapping ekplanations are
omi tted. |

Referring to FIG. 19, a semiconductor device 65

20 - is basically the samé as the semiconductor device 55,
except that a second thermal expansion control member 66
is additionally provided.

The second therméi expansioﬁ control member 66
is attached to the first thermal expansion control member

25 © 61 to face the stacked structure of the semiconductor chip

- 56 and the semiconductor chip 57. The second thermal
'expansion control member 66 is sealed by the sealing resin
14 ‘with the upper surface 66A of the second thermal

- -expansion control member 66 exposed. The upper surface 66A

30 of the second thermal expansion control member 66 is
approximately in the same plane aé the upper surface 14A
of the sealing resin 14.

The second thermal expansion control member 66



the semiconductor chip 56. The adhesive agent 59 may be a die Attach

film. The electrode pads 23-2 are electrically connected to the terminal
portions 16 through the wires 15 18-2. The first thermal expansion control
member 61 is attached to the semiconductor chip 57, which is the
semiconductor chip at the uppermost position, by an adhesive agent 62.

The upper surface 61A of the first 20 ther_q%gxpansion control member

61 is approximately in the same plane as the upper surface 14A of the

sealing resin 14. The first thermal expansion control member 61 has a
thermaifexgddrasibacdetficient Sppedxinieatelyathcesqraes Asthediveraialmember
expansipn,goeficieptafithe sefpicondictor,25 substiale 22:1 andthe
semiconduyctor substrate 22-2. The first thermal expansion control

membaris - ffihy e FSFREd Cemd e e 1T svad are seARcafidlibrrsecond
substrate28a1 apxbahe sSemiconductonsusiinte @2-RoFosexamele, the
semic e22-1a e semiconductor 30 suhbstrate 22-2
mgay bge%%%r%%‘éez%ﬁ%n %fégAr%mTﬁé% f%%ﬂe?méf%x%%ﬁg%n %a& ol
member 61 isarrangefl Gt dehiicsRadciorRhis bPnwhict o it theber 66
upperinost gasitie) asmengike SeMICoNEHEI0s ShiPTRErRL1 -2kpER8 i on
upper gurface %n of tge #ir'gt éhermal %(gnatnsion control member 61 and

the upper surface 144 of the SSRGS FASH- L ardhiEiRFm the dasie the

_ e sealing” re
plane STHéSEiteHeT ctb substrat@ 2221 and the first thermal expansion

Tontrol 5 member 6AsME%Pﬁ¥§d"%%®(r§P §§W@eth§{énageeéc%?§ Sé%relzrmal -

coeffici}({ent, are arranged on the upper side and lower side of
semicondutidrleicB B8 TRERIcthfe priviss NRarpsge I thée same

semidomeoetdr depierbmn coefficient as the semiconductor
substrate 22-1 and the semiconductor substrate 22~2, 1is
disposed on the first thermal expansion control member 61
15 to face the stacked semiconductor.chips 56, 57, it is
possible 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
20 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 the same elements as those explained
.. previously, and overlapping explanations are,omitted.l
30 Referring to FIG. 20, a semiconductor device 70
. includes a substrate 71, a semiconductor chip 12, a first
thermal. expansion control member 73, and sealing resin 74.

The substrate 71 includes base material 75,



The semiconductor device 55 may be fabricated 10 in the. same way as
the semiconductor device 40 of the present embodiment. FIG. 19 is a
cross-sectional view of a fourth modification of the semiconductor device
according to the second embodiment of the present invention. 15 In FIG.
19, the same reference numbers are assigned to the same elements as
those of the semiconductor device 55, agg g\_/erlapping explanations are
omitted. Referring to FIG. 19, a semiconductor device 65 20 is basically
the same as the semiconductor device 55, except that a second thermal
expansior:coatrobmember 86, is additionaly @rovided Thessecaatnect ion
(ermBLAKPaRSIoN.ANtR) MERRRL 09 SRR Bihe LA
expansion control member 25 61 to face the staéked structure of the
semicEAtRES CHip BerERBake miconductor chip 57. The second

thermal expansion castrekemnbes 645 sesled bydhgsaalingrgs) hd has
with the upper surface 66A of the second thermal expansion contro|
i BB oSBT AE Ll ot BBRIED of o CREnBThEar 75
expansion kenflermashmber66asyapproxiprselytinalid same plane as the
upper surface 14A of the,sgalind¢esin 14, Ehe sesendihermalexpansion

control member 66 -22- is attached to the first thermal expansion control

memB&EP BB AR dIETe &enfdF THe Adte&igBelgett eris' Lppidq has
to cowerith@wholedowbssuriace 66B. dithesesondcthemmalexparsioncal ly

gontrelinamber 68, For example, the.»adhgsive AQeNt QLI IIMEL oM s
a die attach film. -
76.

The connection pads 78 are disposed on the
upper surface 75A of the base material 75. The connection
pads 78 are electrically connected to the interconnection

i5 77; and are electrically connected to the electrode pads
- 23-of the semiconductor chip 12 through the wires 88.

The interconnection 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.
| The solder resist 84 is provided on the upper
and lower surfaces 75A, 75B of the base material 79 to
25 cover the interconnections 77 and 81 with the solder
resist 84 exposing the connection pads 78 and the pads 82.
In addition, the solder resist 84 fills up the hollow
portion 768 of the penetration via 76.
- 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 board. |

The semiconductor chip 12 is attached to the



The second thermal expansion control member 66 is a plate, and has
nearly the same thermal expansion coefficient as the semiconductor
substrate 22-1 and the semiconductor substrate 22-2. 10 As described
above, since the second thermal expansion control member 66, which
has nearly the same thermal expansion coefficient as the semiconductor
substrate 22-1 and the semiconductor substrate 22-2, is disposed on the
first thermal expansion control member 61 ¥4 To face the stacked -
semiconductor chips 56, 57, it is possible to further prevent warpage in

the semigerductes ideviee 6&%@89@&6%01,%% iconducter devied 59¢ the

which has only the. frr ermal ansion control member 61. The

semicSAdactS? %I%vrce 65 &Y bk bﬁ%%?@&% ﬁ?ﬁﬁ'@"sg%e way as the
semiconductor devié&hB5ofthe presem emispdimdiol ThirtdkEaibadiment 73

FIG. ZQéS&E’é&?&?e%ﬁ@!?r@té('%&I@oﬁé&%&ogﬂﬁtoﬂ%‘é}c%x‘?‘C&&E%'QQve

to_a third embodiment of the present invention. In he same

retereAGSAUMersTie WRRRneH folieesdrR SibnidifsHg tosdiermal
explairegaprevsousignamms Dvesapping explanaions:ditaemitedn3@he same
Referrj %H%FA@ @Qe ondu gocrede,vrﬁe 79 |rglcludes substrate 7

1% %af f member 73

a semrconductor chip ermal expansion contro
and sddifgf sl ﬁiqzﬁ@aéumsmmmémhm@@rw&a@sa

penetrationudaschirdniefepnieelions-{ 4181 a¢RR0stRN PBAS K8, RaMS as

§8 SO‘err qic'ISt 81& %n}gpg)étg{ggl gggg ggggégrrg%qat!,%g%ase mater:e,al 15.-
For example, the first thermal expansion control_member 13
may be formed of the same material as the base material 75.

The sealing resin 74 is applied teo seal the

semiconductor chip 12 and the wires 88 with the upper
15 surface 73A of the first thermal expansion control 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
thermél 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 73R of the first thermal
expansion control member 73 and the upper surface 74A of
theKSealing resin 74 are nearly in the same plane. The
base material 75 and the first thermal expansion control
member 73, which have nearly the same thermal expansion

30 coefficient, are arranged above and below the:
semlconductor chip 12. This structure prevents warpage in
the semiconductor device 70.

FIG. 21 is a cross—sectional view of a



The base material 75 has a plate shape, and has 5 penetration holes 87.
For example, the base material 75 may be formed from a glass epoxy
board. The penetration vias 76 are provided in the penetration holes 87.
Each of the penetration vias 76 has a hollow portion 76A. The
interconnection 77 electrically 10 connects the connection pads 78 and
the penetration vias 76. The connection pads 78 are disposed on the
upper surface 75A of the base material 75.2The connection pads 78 are
electrically connected to the interconnection 15 77, and are electrically

connegiedit; hecelactwoapadsca3 @bt SesHcapdyetor-Lhip A2 tiowdh 1 he

the wiregi&;s:%. (;I'?[a%gtercr%rr:néatction 81 is formed on the lower surface 75B
A TS T IntsPSonHsaion” siigibéfitally connected

of the Ease ma :
to the penetration vias R0 dhd thbpatsg? rElie pads=82anbdormeade

on theJdowessuifacs 7AB ofihe hassmaterial78raad ase elggtrically

cannected, to the interconnection 81. The solder resist 84 is provided on

the upPeFEE TGEP EUPRELES SR - 78BGf IE bR Hide fXPI5 16 tispns are

cover the iritecconnections 77 and 81 with the solder resist 84 exposing

the connection pads,Z8.and P d§%. addition, the sqlder resist 84
fills up the hollow portion 76%33%“ e periet5r1alt10r§1 vfa%cﬁgug%%]r:ngemce 90

connekRfiSnitafhiHId BE Bfe SOBroVideE B Tals 8 Santreadect :
terminads; fate copnestivgrbesriconsustardavee ) l:a RAYRtAY control
Py SHE 85 MOMEE PO, T SiSendugior chip 12 s attached to
The second thermal expansion control member 91
is formed to cover the upper surface 73A of the first
thermal expansion control member 73 and the upper surface
74A of the sealing resin 74.
15 The second thermal expansion control member 91
is attached to the first thermal expansion control member
73 by an adhesive agent 92. For example, the adhesive
agent. 92 is formed from a die attach film.
The second thermal expansion control member 91
20 "has a plate Shape, and has nearly the same thermal
expansion coefficient as the base material 75. For example,
the second thermal expansion control member 91 is forméd
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 aé the base material 75
iS‘disposed_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 have |
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



solder resist 84 disposed on the upper surface 75A of the base material

74 by the adhesive agent 29. The first thermal expansion control member
73 is attached to the semiconductor chip 12 by an adhesive 5 agent 31.
The upper surface 73A of the first thermal expansion control member 73 is
approximately in the same plane as the upper surface 74A of the sealing
resin 74. The first thermal expansion cont_rglg‘gember 73 has a thermal
expansion coefficient approximately the same as 10 the thermal

expansion coefficient of the base material 75. For example, the first
thermalexpansignreoatrol mepbes 781 maybe dervedaidbesameice 90
materi erial 75, The sealing,resin 74 js applied to seal

the se%%%%%@%%%ﬂ?gélzs %Iﬁ]dﬁﬁrédv?\'}ﬁegg §8%vﬁ¥ﬁ"ﬁ?e%§be§% gur 38 Onty
73A of the fidtterriaraRdansibadieiol premhbel T8BRposéd: The

upper surface 74A of theisealipgvesin 74 ; andithe Lppes sisface 2349616

tk}be fir%é{ggrrpggeﬁgansiont contr];)l g%ember 73 are nearly in the same

piane. For example- the a6afing tedin 74 isorRd SFaR ehIdARRIFRSBY

and byerandferiholdingpha e sefriedndustobdewiceat@ thelfirss thermak
expansign episalnembel {3haxing pegrly the same fhermal expansiagy, may

coefficient with the base material 75 is arranged on the semiconductor
chip 13%id5585 oh R 35 %Subiatd ¥'ie ThE Wipet Surdet 934 6ffithighe
- first thelmab expansiboaantrol member 73 and the upper surface 74A of
> sealing resin 74 in the same plane. The base material 75
iatar):-:‘d the first thermalﬁe{fpgﬁg%{ﬁ ::%}letro a%eﬁ?&@ioﬁh%%ngg\?; nme%%?ﬁem
same RS &FaIvsioR L3t etABIeNE e BiEngdd Bhoveardbetbrtor
the sesmicenduetorachjp,12. This structure prevents warpage in-+

Fourth FEmbodiment

15 FIG. 22 is a cross—sectional view of a
semiconductor device according to a fourth embodiment of
the present invention.

In FIG. 22, the same reference numbers are
assigned to the same elements as those of the

20  semiconductor device 40 and the semiconductor device 70 as
“described previouély, and overlapping explanations are
omitted. ' |

‘Referring to FIG. 22, a semiconductor device 95
is basically the same as the semiconductor device 40 of

25 the second embodiment, excépt that the terminal portions
16 in the semiconductor device 40 of the second embodiment
are not provided in the semiconductor device 95, and a

' substrate 121 is prqvided in the semiconductor device 95
‘instead of the terminal portions 16 in the semiconductor
30 device 40. |
| The.substrate 121 is basically the same as the
§ubétrate 71 of the semiconductor device 70 in the third

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



the semiconductor device 70. FIG. 21 is a cross-sectional view of a -25-
modification of the semiconductor device according to the third
embodiment of the present invention. In FIG. 21, the same reference
numbers are assigned to the same elements as those of the 5
semiconductor device 70, and overlapping explanations are omitted.
Referring to FIG. 21, a semiconductor device 90 has basically the same
structure as the semiconductor device 70, eXcept that a second thermal
expansion control 10 member 91 is additionally provided. The second
thermat expansiamneontiel sember §4 isformeddorcaveribe uppahe
surface 73A of the first thermal sion control member 73 and the
ppor ST AR i SR oo T g 4 emal
expansigiicsniebiehembsdiol 1. affachath ivtiefidingemnatéepaddidh is
controlrmanaben o Hanan-adbesive ageat R2d=er example, the adhesive
a%?nt 92 is formed frgm a die, attach film. The second thermal expansion
co

trol member 91 20haFYSIARCERERE, SRS el thdgnfbove
thermad texpamsientcoefiibientasthefliiast materiae 75cRdcexdmpler tHevice

secong ghermakexpansion conirel;member 91 is formed of the same

material as that of the base material 75. In the semiconductor device 90,

the second 25 thern8iHeXpaHifoR EBRER nEiBRF 827 wiich PRgThekafFribed
the samehhennakexpansionsgeefficientasbheibase MalLHsbASds purpose
qlé pos?eg . t}?l %\{e%r tQ igjofﬁeﬁ%u rsfgggffi? Ak‘)g f gbepgrrsén@e{maaé eéﬁ)g nfr'%%ntion
control member an € upper surrace
is not limited to these embodiments, but numerous
modifications could be made thereto by those skilled in
the art without departing from the basic concept and scope
of the invention.

15 This patent application is based on Japanese
Priority Patent Applications No. 2005-333959 filed on
November 18, 2005 and No. 2006230862 filed on August 28, -
2006, the entire contents of which are hereby incorporated

by reference.
20



74A of the sealing resin 74. The base material 75 and the 30 first thermal
expansion control member 91, which have nearly the same thermal
expansion coefficient, are arranged above and below the semiconductor
chip 12 and the sealing resin 74. Witfy this structure it is possible to -26-
further prevent warpage in the semiconductor device 90 compared to the
semiconductor device 70, which has only the first thermal expansion
control member 73. In the above, it is described as an example 5 that the
base material 75 is formed from a glass epoxy board; it is apparent that
the base material 75 in the semiconductor device 70 or the
whdidsridusiddidevite 90 may be formed from any tape-like materials
instead of the glass epoxy board. 10. The first thermal expansion control
member 73 may be formed of the same material of the semiconductor
substrate 22 feotthdacivdelimog ptrdBriFh@. 22 is a cross-sectional view of a
semiconductor, device according to a fourth embodiment of the present
invertion. 1n ?ﬁ(}&c. %E? € same reference numbers are assigned to the
same &ednfemse asdhdsecof the 20 semiconductor device 40 and the
semiconductoy.device 70 as. descri reviQusiy; i
explanation%gefl:'%g S%?ﬁﬂﬁ%ﬁ‘f‘@g?‘g rrlrﬁgiﬁéy%g a%@ngl%g\r{]%%%gﬁ r(A:J%%ice
95 is basicaltynthieasportatithie Semirdy dooortetbivide sonioEigakechip; and

second embodiment, exgept th ' ltﬁ ians 16 in the
semiconducto ?Jegiléees g%%ﬁ@&é%%ﬁ%@r% %%%’t
wherein

a first thermal expansion control member having a thermal expansion coefficient

approximately equal to a thermal expansion coefficient of the lead frame is arranged on a
surface where a connection pad of the semiconductor chip exists, and
an upper surface of the first thermal expansion control member is nearly in the

same plane as an upper surface of the sealing resin.

2. The semiconductor device as claimed in claim 1, wherein

the semiconductor chip has a semiconductor substrate, and

a second thermal expansion control member having a thermal expansion coefficient
approximately equal to a thermal expansion coefficient of the semiconductor



are not 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. The substrate 121 is basically the
same as the substrate 71 of the serpigonductor device 70 in the third
embodiment, except that a chip holding portion 121A is -27- formed near
the center of the substrate 121 in the semiconductor device 95 for
suste ik anadgim thefistheivshdgensionispnie! THINESHARS M §epbRETRSI-
121Ais formed to penetrate the base material 75. 5 The semiconductor
device 120 of the above structure has the same effect as the
semidondudcibe stevitopduoinithicess claited bt iV bPeile the present
invention has been descri With, 58;%%5 JeasPeGif imenis
chos%rolo%re%ﬁt?}lpﬁ)aé;m%%%&ﬁ%&ration, It sho%ld be apptg}r%drﬁ% the -and
inventiotheissenichmitetitotinds elisprtsddhatenes, soist srmirepgugior chip and the first
adpsications could he-medadiciele bnduseeliieshio ipas o
epar%c g rrom the basic cdncept and scope of the invention. 15 This
patent application is based on Japanese Priority Patent Applications No.

20052133395 fil M\(ﬁ%%&%ﬁg 15 fand No. 2006-2_30862 filed on
August 28, , the entire contents of which are hereby incorporated by

refereremi@0RECYHARISIOEAIMED IS: 1. A semiconductor device,
comprising: a semiconductor substrate, and
a semiconductor element formed on the semiconductor substrate;
a sealing resin that seals the semiconductor chip; and
an external connection terminal that is electrically connected to the semiconductor
element, and is exposed from the sealing resin;
wherein
a first thermal expansion control member having a thermal expansion coefficient
approximately equal to a thermal expansion cosfficient of the semiconductor substrate is arranged
on a surface where a connection pad of the semiconductor chip exists, and



a semiconductor chip; a lead frame including a chip supporter with the
semiconductor chip disposed thereon, and a terminal portion that is
electrically connected to the semiconductor chip; and a sealing resin that
seals the semiconductor chip; wherein a first thermal expansion control
member having a thermal expansion coefficient approximately equal to a
thermal expansion coefficient of the lead frame is arranged on a surface
where a connection pad of the semiconductdr chip exists, and an upper
surface of the first thermal expansion control member is nearly in the

same plane as an uppeipuface pEthe sgaling kesir3e ThRermal expansion
semiconductor device as claimed in ¢laim 1, wherein the semiconductor

chip HERPSE LR EEHRGECF S R5EHtE, Hhd"E SeCoNT tRAFRSI B &NsiBRPST

contreluménserdfavihg asthdrimal expansion coefficient approximately
equal to a thermal expansion coefficient of the semiconductor 29

- substrate is arranged on the first thermal expansion control member and
tRe sealing resin. 3. The semiconductor device as claimed in claim 2,
wherein a connection pad is disposed on a primary surface of the
semiconductor substrate, and another semiconductor chip is disposed
between said semiconductor chip and the first thermal expansion control
member, and is elebtricBily conreedusthe cBpnéeton padiaingd in claim
semicpndiietoedgvice, comprising: a semiconductor chip including a

semiconductor substrate, and a_ semiconductor eJement formed on the

Wmiconductor sub&r&fs RS HiRG PRI i LehE & B mido of
chip; hadianmyeaterhakcainectiomtcmninab thaf is dledtriealhroennetediteequal

the semiconductar. element.and is.expesed fom the ﬁ@'igg&él{hﬁmmr

wherein a first thermal expansion control member having a thermal
exparfdibii ctekficidht ApHoARHafl Eiftial fordthERRarexparsiRS o
coeffigisnt g5 thesamiconductaisubsimiags asapgedand

15 ‘ .~ the second thermal expansion control member has
an appearanée nearly the same as an appearance of the
semiconductor substrate, and is arranged to face the

semiconductor substrate.

20

6. The semiconductor device. as claimed in claim
4, wheréin .
25 a connection pad 1is disposed-on a primary
| surface of the semiconductor substrate, and
| another semiconductér chip is disposed between
said,semiconductor chip and the first thermal expansion
control member, and is electrically connected to the

30 ' connection pad.



on a surface where a connection pad of the semiconductor chip exists,
and -30- an upper surface of the first thermal expansion control member is
nearly in the same plane as an uppgy surface of the sealing resin. 5 5.
The semiconductor device as claimed in claim 4, wherein 10 a second
thermal expansion control member having a thermal expansion
coefficientagprioxidvete estpasdomprEsiigrmal expansion coefficient of the
semicqn Légt(%rrmﬁl%strate is arranged on the first thermal expansion
corftrl Member and the sealing resin, and 15 the second thermal
expansionadestroiateember has an appearance nearly the same as an
appearance gf e, soiganA sIanalDATARs afshiaAiA0et A80R haer,
semiconddiOr substiate. 20 6. The semiconductor device as claimed in
and claim 4, wherein 25 a connection pad is disposed on a primary surface of

" ~onduct b i iLimdisnesae: of
e semicondye Or]Sgon%%c%g% AN AN UREE SETUEONIV S IL GRS

between <aid semiconductor chip and the first thermal expansion control

the iseniseterah dyisosite dti G Ifisb priwets it smiciérﬁ}ﬁc&&ﬁﬁsba@i@@fteﬁ o the
semicondg,ctor device, comprising: a substrate including a base material, -

congec%lr?ﬁé)@tmn pad that is disposed on a first primary surface of the base X
matesahiconductor chip that is disposed on the first primary surface of the base material and is

electrically connected to the connection pad; and
a sealing resin that seals the semiconductor chip;

wherein

a first thermal expansion control member having a thermal expansion coefficient
approximately equal to a thermal expansion coefficient of the base material 13 arranged on a
surface where a connection pad of the semiconductor chip exists, and

an upper surface of the first thermal expansion control member is nearly in the same plane

as an upper surface of the sealing resin.

8. The semiconductor device as claimed in claim 7, wherein

a second thermal expansion control member having a thermal expansion coefficient
approximately equal to a thermal expansion coefficient of the base material 18 arranged on the first
thermal expansion control member and



and an external connection terminal that is disposed on a second primary
~ surface of the base material opposite to the first primary surface, and is
- electrically connected to the connection pad; a semiconductor chip that is’
disposed on the first primary surface of the base material and is
electrically connected to the connection pad; and a sealing resin that seals
the semiconductor chip; wherein a first thermal expansion control
member having a thermal expansion coeffiéiént approximately equal to a
thermal. expansion coefficient of the base material is arranged on a
surfacepuhere, g;6nnectign pad of the semiconductor chip exists, and an
upper surface of the first thermal expansion control member is nearly in
the same plane as an upper surface of the sealing resin. 8. The
semiconductor device as claimed in claim 7, wherein a second thermal
expansion control member having a thermal expansion coefficient
approximately equal to a thermal expansion coefficient of the base
material is arranged on the first thermal expansion control member and
-32- the sealing resig, S19.eThesemicondueior device-as glajmediicClaimeiaim
7, wherein a semiconductor chig isgislpo%gd betw%ensaid egi%oré%uctggid
chip and the St thérmiar e é)&)oa%sﬁléjn (c)onf:roiq?nér%belff"gﬁaefs elec ‘rﬁcaﬁy
connegted.tptiskicbnnectiop 10dadhe33 LrISEMICONBDU CXORDEW GRntrol
ABSTRAGLA semicoaduglordeyice, isdisclosediihat uses i seif8ction
resin to seal a semiconductor chip and'is able to prevent warpage. The
8micBAuctor device includes a



semiconductor chip; a lead frame including a chip supporter with the
semiconductor chip disposed thereon, and a terminal portion that is
electrically connected to the semiconductor chip; and sealing resin that
seals the semiconductor chip. A first thermal expansion control member
having a thermal expansion coefficient approximately equal to a thermal
expansion coefficient of the lead frame is arranged on the semiconductor
chip, and an upper surface of the first-iiermal expansion control member

is nearly in the same plane as an ugBer surface of the sealing resin. Fig.
4 SEMICONDUCTOR DEVICE

ABSTRACT
A semiconductor device is disclosed that uses a

sealing resin to seal a semiconducteor chip and is able to
prevent warpage. The semiconductor device includes a
semiconductor chip; a lead frame including a chip supporter
with the semiconductor chip disposed thereon, and a
terminal portion that is electrically connected to the
semiconductor chip; and sealing resin that seals the
- semiconductor chip. A first thermal expansion control
member having a thermal expansicn coefficient approximately
equal to a thermal expansion ccefficient of the lead frame
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 surface of the sealing resin.

Fig. 4



