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;- .1 e3e>VNNOTQR( UUT>V~ 9 MAR 200Z ° [ Docunent Nanme] SPECIFICATION [Title
of the Invention] Sem conductor device and nmethod o.f manufacturinp$t MAR 2002
same, circuit board, and electronic instrument 5 [Cains] [Caiml] A

sem conductor device conprising: | *c~02* i a plurality of sem conduct or
chi ps having el ectrodes, and aligned in a horizontal direction for

-face-down iBthHthWaﬁef“bs"s@ﬁbﬁﬁ%zbsm&h an interconnect pattern is

formed, the Interconnect” pattern having bonding portions to which the

el ectr odes pk | Beof CEHE O AonT NsBribEnaQONSE ! ebviRRd LAl dhdihol 6t the
bondi ng portions are electrically connected; and external el ectrodes

provi ded o LM 2. 166 *3T l r i as
defined i n“%f‘g?#?@%%ﬂ%}%ﬂ%’ e%recrur]{'gl gé?’é%f :Lg)éig%?gg |§)gsr‘g§%\\/i\n}“% ﬁltn
nmounting regions of the sem conductor chips. [Claim3] 20 The sem conduct or
device as defined in claim1, wherein the external electrodes are disposed
out si deé re?&gg%ng\,?ere the sem conductor chips are nounted. [Claim4] The
sem conductor device as defined irl claim3, 25 wherein the substrate is a

flexible substra&glgﬂq i$ formed to be |arger than the i e the
fm ‘m; Wﬁw\mm@mm ded on a

sem bonductor chips are unted, and a flat support
n|the ext®¥4l el ectrodes

periphery of -1 p lepicondyd¥dR %%QiEEecéfdQﬂ%ﬁﬁegf: N
sem conductor device as defined In claiml, ei

are di sposed w thi i 5 t | SIQRAYE chips is;
nmount edl.o (Adaim g] B%‘ﬂ%ég%rﬁgnﬁﬁ@%&%?ﬁ%é‘gbﬁe :‘;‘r’r\egé ién1 cl ai %8%,, 8 ‘?ar ein
the substrgf fahda did | LHidRliGoRHAS! ARFEcEih R rbellBuRURMd S 1S Dot

and 10 wherein a surface of the one sem conductor chip, whichi's di sposed

aDa rgpi on wher g diisi84k@ HitwHalcAChh GHRS rRbRAnBEL VARG rnOPe dTrhd!, Ot Re
surface on which the electrodes are fornmed is adhered to a surface of at

| east one iﬁf@ié&xﬁuec&feﬁ}faeeémr HaviligP BERPENR] € PgoRtdofl! fase whichhi €fet he
el ectrodes are foamed. 15 [Cl aim 7] .

electrodes of the semiconductor chip are connected, and lands to
which the bonding portions are electrically connected; and

S e e o e e I

15 [Claim 2] *166166*

The semiconductor device as defined in claim 1,
wherein the external electrodes are disppsed within mounting
regions of the semiconductor chips.
) [Claim 3]
20 The semiconductor device as defined in claim 1,
wherein the external electrodes are dispbsed outside regions
where the semiconductor chips are mounted.
[Claim 4]
The semiconductor device as defined J.n claim 3,
25 wherein the substrate is a flexible subétrate and is formed
to be larger than the regions where the semié:onductor chips are

mounted, and a flat support member is provided on a periphery of
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The sem conductor device as defined in claim®, wheriei n the substrag me ﬁl
hole fornmed along a region to be bent. [Caim8] 20 The seniconduqﬂ 2002
.device as defined in claim6 or 7, wherein the sem conductor chips are
adhered by an electrically conductive adhesive or a thermally conductive
adhesive. [Caim9] 25 The sem conductor device as defined in any one of
-claims 5 tq,8 Lh_a surface area of one of the sem conductor chips is
-2- -(%qﬁN§&§%§§h?§Fger than a surface area of a remmining

sem . conductor c .d¥afﬁpg wherein the external electrodes are formed only in
a region where t senlcanductor chip having a | arder surface area is

oy ovi et & 1 ool RenTDESGELCOAAPLAY oo a3 S54RI 20 00 ©

claims 1 to 9, € SEnrco Hi ps are
connected to the hondi. ortli n,ani,setroptcal | onductive .. S~
(G o m 1] A ot ARSI PR B Pe b1 30 BRNEE KRR ibark AR B Ahaciong: " 10
mat eri al in¢ludi ng. conductime part. cl ispersed in _an adhesive. a step of
provi di hg & t?staggt 8n%n8€m)flﬁ1 Saeﬁnllcr?tr’glacc:gﬁﬁe%{’l&% Jpseit“{o elgé formed, the

i nt erconnect patt n.haghng a plurality of bonding portions and a plurality
of | ands electriéalﬁﬁmCo nected to the bonding portions, and providing a

oot o o ROl 0 RO BRCPRBRAE. i A e 2
pos, 1 oni ng the SPEEEsastt BN naE SRGa ERGLIR S Ybsthie i Bk gfoar 1
CondUCt'Vexﬁ%%%éb%#fat@ﬂﬂs%%#@%'%thhe sem conduct or chi ps over the

substrat e; ep of a ng pressure to at' |east one of the
SO o BB oS St RS BiTRY
disposed at a region where the external electrodes are provided,
opposite to a surface on which the electrodes are formed is adhered
. to a surface of at least one remaining semiconductor chip opposite
to a surface on which the electrodes are formed.
15 [Claim 7]
The semiconductor device as defined in claim 6,
wherein the substrate has a hole formed along a region to
be bent.
) [Claim 8]
20 The semiconductor device as defined ln claim 6 or 7,
wherein the semiconductor chips a;re adhered by an
electrically conductive adhesive or a thermally conductive
adhesive.
[Claim 9]
25 The semiconductor device as defined i& any one of claims 5
to 8,

wherein a surface area of one of the semiconductor chips is

.2.



-3 i '" 9 MAR 2002 particles; and a step of forming external el e_gltgpﬂaszngz
on the lands. [C aim 12] The nethod of manufacturing a sem conduct devi ce
.as defined 5 in claim1l, wherein the substrate is a flexible substrate and
is formed to be larger than the regi ons where the sem .conductor chips are
nount ed; and wherein a flat support nenber is provided on a periphery of 10

the Subst I afiqdrChbil'd SurabBCarEd RAdaOfedE¥HIRC befid Anductel EAREY A

devi ce as ned in claim1ll or 12, the nethod further conprising a step

of bending a partirels the Sihtinal 81e@tied HeeStdihed offPY N A%rddfon

sem conductor chips on the substrate, so that a surface of one of the

sem conductgfeyehifie QMRRIdMRiucRo THIPAHRWMAG & INE Rt Furddee AreaPrQyi ded

is adhered to a surface of another of "the sem conductor chips opposite to a
surface on Whjskelghe el ectrodes are foamed. 20 [C ai'm 14] The net hod of
manuf acturi'ng a sem conduct or device as defined in claim 13, wherein the
substrage has a F@g‘%i&orl d along a region to be bent. 25 [Claim15] A
circuit board on which thé sem conductor device as defined in any one of

claims 1 to 10 isgp Hgﬁlﬁgondlfcto%idevééega%ﬁ% Ef Syl ofc£A fifed rioni ©

instrunment on which tie circuit board as defined in . m 15 1s nmounted. 5
[ Detail ed s%ri ption of the Invention] [0001] [Fiel.d of Industrial
Application fe present invention relates to a seni:conductor device and

met hod of manuf agiidreRy iiHe Séf@ctidies Chf Che ReAlidonldctOr 2Bnifs are

el ectronic instrument. [0002] [Background of the Invention] In recent
years, W tRohRectBa&AEhE bonA RSO b laRCAR At dpithl iEiiiudth®e

devel opnment of multichip nodul es
) 10 material including conductive particles dispersed in an adhesive.
[Claim 11]
A method of manufacturing a semiconductor device,
comprising:
a step of providing a substrate on which an interconnect
15 pattern is formed, the interconnect pattern having a plurality of
bonding portions and a plurality of lands eléctrically connected
to the bonding portions, and providing a plurality of semiconductor
chips having electrodes;
) a step of providing anisotropically conductive materials
20 including conductive particles dispersed in :an adhesive at least
on the bonding portions; I
a step of positioning the electrodeé over the bonding
portions on the anisotropically conductive materials, and mounting
the semiconductor chips over the substrate; .
26 a step of applying pressure to at? least one of the
semiconductor chips and the substrate so that ;the bonding portions

and the electrodes are electrically connected by the conductive

-3-



15 incorporating a plurality of sem conductor dips a%t hi gh densi ty..lig MAR 2002
proceeding. Wth a nultichip nodule, since an existing plurality of

.senm conductor chips can be used, the cost can be reduced conpared with the
design of a newintegrated circuit. [0003] 20 However, conventi onal

mul tichi p nodul es have used wire bonding to connect interconnect pattern
-of , a substradg A ddhe apgect rodes of the sem conductor chip. As a result,
the interconnect pattern requires bonding pads for the wires, aid therefore
the area of the %Jbs%ég"toef_ 'f%ﬂn'iﬁ?eéﬁ‘é@lr_nﬂ AR REebNSn MEW ThfhsCompact ness
25 of the package frorm being fully achieved. [0004] ‘The present invention
sol ves this probl irfi%ihas as its .5. 1 9 MAR 2002 object the

provi sion of a co%ct serti conduct or device incorporating a plurality of
sem conduct or di j mﬁ, : s LB me,
of atircuit boaﬁ%ﬁ%@gg e etg%éfgﬂ?%ﬁ? %ﬁ%‘%ﬁ?u&?&fggg%fé[%&#ﬁ%?

Sol vi ng gt heirFrc{ila'iﬁﬁ”i]l,(l) A sem conductor device of the present invention
conprises: ‘a plurality of sem conductor chips haling el ectrodes, and
altgned in a hor il he Aiisttakerid ace) dpnm daugkedard by SU0RY on
whi ch an interconnect pattern is formed, the Interconnect pattern having
bondi ng poryi eas i I srade t 4 '

connect ed, t%’;tlingjél %%ggﬁ?oegﬂ{‘?ﬁl%he 1('&):% iﬁggﬁgr%%méggﬂgﬁg%ﬁiﬁyf#yq&
connect ed,; nmﬁ%tegﬂal el ectrodes provided on the l.ands. 15 [0006]
According to this'aspect of the present invention, a plurality of

semi conduct of Chivprelnh ! s iBpdrt dichibRl! 84 diicvaaba h ANHeFBURLAA 2]
substrate. Each sem conductor chip is subjected to face-down bondi rng. Since
t'h§ bodipng vhe sabstedeeut 20 within the region where the sem conductor chip
i s“mounted, the area of the substrate can be kept to the m ni mum required.
As a result, the egglimonrdyctor device can be nade nore conpact. [0007] (2)
In the sem conductor device: 25 the external electrodes may be di sposed
\éviog f21i N nounting maeiRethdd of ManGeateaNthg & GemiBbRGucldN88Yicd as dek iRelAR

in claim 11 or 12,
the method further comprising a step of bending a part of
15 the substrate, after the step of mounting the, semiconductor chips
on the substrate, so that a surface of one ¢f the semiconductor
chips opposite to a surface where the electrodes are provided is
adhered to a surface of another of the semiconductor chips opposite
) to a surface on which the electrodes are formed.
20 [Claim 14]
The method of manufacturing a semiconducétor device as defined
in claim 13,
wherein the substrate has a hole formdied along a region to
be bent. I
25 [Claim 15]
A circuit board on which the semiconductor device as defined

in any one of claims 1 to 10 is mounted.
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By neans of this, external electrodes can be provi ded correspondi R99 IMAR 802
el ectrodes of the sem conductor chip, within the regi on where each

.sem conductor chip is nounted. [0009] 5 (3) In the sem conductor device:
the external el ectrodes may be di sposed outside regi ons where the

sem conductor chips are nounted. [0010] By neans of this, the external

-el ectrodes can be @Ejj_g,pq@ on 10 the periphery of the substrate. [0011] (4)
In the sem conduc evi ce: the substrate nay be a flexible substrate and

s formed to be lgiqge Suppl@eﬁmmtw%r%ﬁl%segm LOhdhiPuer ©

nount ed, 15 and ort nmenber may be provided on a periphery of the
substrate. %ijn%%l ? _{%‘l if a flexible substrate is used,
the uniform t %‘cop anarity of t he external el ectrodes can be 20
assured by neans of the flat support nmenber. [0013] (5) In the

sem conduct or device: the external electrodes may be disposed within a

means of ¢ HOCCRP0 Pgtﬁf%?"é'ﬁ"ﬁ’ A58 e priovi ded within the

regi on where any ﬁf t he sem conductor chips -? 1 9 MAR 2002 is
nmount ed, and no e[xt er el ectrodes can be provided within the region where

any ot her sem coggtitét_lar fhiﬂ ﬁétfﬁjp Aﬁﬁ:'llb(g@%ﬁ (6) In the sem conduct or
e a flex

device: 5 the su strate e su ate and part of the

substrate is benty et 95n 8 28 668 SeNIUSRictd éﬁvt@é Shd S

di sposed at a reglo ere t e external electrodes are provide opposite

to a surf a%tﬂ@d‘“’ﬁkcﬂaﬁ@ﬁ@i@ﬁir{d’% el 0EBed BRYohfr BNEE UL +10 a3

surface of at |east one renaining seni conductor chip opposite to a surface

gwhl Gh t RAcekeehiC ittt ndrtr.ned [0016] Since on the seniconductor chip
ther sem conductor chip 1s adhered, the size of the sem conductor device

in the horizontalfobp2§irection can be reduced.

[Background of the Invention]
In recent years, with the increasing compactness of
electronic instruments, the development of multichip modules

15 incorporating a plurality of semiconductor chips at high density
is proceeding. With amultichip module, since an existing plurality
of semiconductor chips can be used, the cost can be reduced compared
with the design of a new integrated circuit.

) ) [0003]

20 However, conventional multichip modqles have used wire
bonding to connect interconnect pattern of a substrate to the
electrodes of the semiconductor chip. As a result, the interconnect
pattern requires bonding pads for the wires, at:nd therefore the area
of the substrate is increased, preventing the required compactness

25 of the package from being fully achieved. |

[0004]

The present invention solves this problems, and has as its
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[0017] (7) In the seniconductor device: the substrate may have a hd 8 MAR 2002
formed along a region to be bent. 20 [0018] By formng the hole in the
.substrate, tie resilience of the substrate can be reduced, and the bent

state can be nore easily nmaintained. [0019] 25 (8) In the sem conductor

devi ce: the sem conductor chips may be adhered by an electrically

-conductive adhesive or a thermally conductive adhesive. . ~ g, MAR 2002
[0020] ViherPRAIPCH edilf c TGP I530BuC LRV e 2adFOIPFET s SRULAONIMREQH o TGS
potential of the adherin ur f aces; of. the, senj conduct pr chi ps can be nmade
the same, WSPTROTREIRE! yPRhdeY, OF SENESRAECEorhies at. Bioh HpnsiFibe
achi eved by passin%Pqiat fromthe senicgnductor chi p which %nit nor e heat
to the senmadthauRethod AHMARNEACEIFING thessamer oF 02ACY Y bpardpnd of
sem conductor device: ,10,a surface area of one of the sem conductor chips
may be | ar g8 GlSSATINiG fAZLrUIYY -of a remai ni ng sem conductor chip; and
the external electrodes may be fornmed only in a region where the

seni conduct or chi[;ﬁ)qq ing a larger surface area is provided. [0022] 15 By
means of this, the |argest possible | eqgion_for providing the external

el ectrodes can bdMgagsg, &g g?i\’lb‘ﬁﬂ % Og&Fg‘Féle the surface area of the
sem conduct gr. chi p. ,%80%3% 131 I.n th% sem conduct or devi,ce: 20 the

el ectrodes (3 PnESBAHPRAY eV 8 nﬁﬁeb@%ﬁ%c‘t‘ﬁ’@@&of‘hgom’cﬁ‘#g‘

portions by an anisqQtropically' conductive material incl udi%gtconducti ve

particles disper$e®H2 HER dRE S COPFSEPT SFhiRs tr}’i‘é”-BSnﬁ_ ’Eﬁﬂ'etq'oﬂ§da_nd
Tt er ol AL4GRFECNBUR L BTEIRATRAL SR SHEIARY EPR RO RORGERSE of
OUI)St arllg ing reli %b'is& éi\{raa@ed o%rv%ifc ! ia\rlli Jt.l)(terconnect pattern is formed, the

interconnect pattern having bonding portions to which the

electrodes of the semiconductor chip are connected, and lands to

. which the bonding portions are electrically connected; and
external electrodes provided on the lands.
15 [0006]

According to this aspect of the present invention, a
plurality of semiconductor chips is aligned in a horizontal
direction and mounted on a substrate. Each semiconductor chip is

) subjected to face-down bonding. Since the bopding is carried out
20 within the region where the semiconductor chipé is mounted, the area
of the substrate can be kept to the minimum required. As a result,

the semiconductor device can be made more compact.

[0007]

(2) In the semiconductor device:
25 the external electrodes may be dispojsed within mounting
regions of the semiconductor chips.

[0008]



|
-9 ~ 9 MAR 2002 [0025] ( 11 ) A nethod of manufacturing a sem coqdgcMAR 2002
device of the present invention conprises: a step of ‘providing a substrate
on which an interconnect 5 pattern is formed, the interconnect pattern
having a plurality of bonding portions and a plurality of |ands
el ectrically connected to the bonding portions, and providing a plurality

lectrical | cted to | _ | d _
ani sotropi cal |y cBRanBERge ot ST <SA6ormd) ChFR ol oBs previged

T R R i
substrat e; ear%?:'e?f‘ o%e$p|e§?hgg§‘r“%€§'&c?“e‘£°§‘ ;é?‘lpegé’itﬁ%wgé% “the

sem conduct or chigg 6?? the substrate so that the bonding portions and the

el ectrodes are el ? ally connected by the conductive particles; and a

step of form ext.ernal .el ectrodes:. on the [ands. 20 [0026] According to
ot (3 % RYER

this as 9m§?ﬁe§§ﬂﬁ?° ?Fo%?V%F?ﬁlJrality of sem conductor chips is

t ed th t d.th l,ect f th i duct i d
bondi ng por t1 one. Bie c8bEFRa 81 RErpaSE MagE s Heddts SHTLLANHLSISN: fHeb, o
bonding is 25 Carrjed‘ﬁHE§%%éBLn t he rqg%ln where the sem conductor chip is

nmount ed, t he&rEdMgen MY 2R t to the mninmmrequired. As

a result, the sentggggfctor devi ce can be nade nore -10 1 9 MAR 2002
conpact. [0027] S he bondi ng portions and el ectrodes are electrically

dovi oo can be. mar ARETPCRE oo 19" ARG HAN T} &l aed’ i AL ADHAG O

devi ce can be nan ured by a 'nme

pray“Ct}yité§F¥é§¥%§¥%%§z%glEhéh£§b£%¥JEEL the substrate may be a flexible

substrate an
[0011]

(4) In the semiconductor device:
the substrate may be a flexible substrate and is formed to
be larger than the regions where the semiconductor chips are mounted,
15 and a flat support member may be provided oh a periphery of the
substrate. '
[0012]
By means of this, even if a flexible substrate is used, the
') uniform height (coplanarity) of the external electrodes can be
20 assured by means of the flat support member.
[0013]
(5) In the semiconductor device:
the external electrodes may be disposed within a region where
any one of the semiconductor chips is mounﬁed.
25 [0014]
By means of this, all of the external electrodes can be

provided within the region where any one of the semiconductor chips

-7.



|
10 larger than the regions where the seniconductor chips are nnunte? Qﬂgq 002
flat support nenber nay be provided op a periphery of the substrate. % 9?
.15 Hy nmeans of this, even if a flexible substrate is used, the uniform
hei ght (coplanarity) of the external electrodes can be assured. In the case
where all of the external electrodes are provided outside the regi on where

At ot e SeRSRRRNS! A0 SR AR TR ad 518 Rl G PIER P °°
L00%0) (1)cciRSBhESE, BRY SN SeriOpibatoR A0 o oRSALERE 2,01 O 1

substrate, so th% 0? jurface of one o~ the sem conductor 25 chi ps opposite
to a surface mher@ R el ectrodes are provided is adhered to a surface of
anot her of

t he conduc & I pPs ite to a surface on which the
electrodes(gq IPOF > ey ond Q§BNR%9§§ ‘[ 0031] Since on the sem conduct or

Gevi oo Bn the: horTBoRtar ChrF b, be nthisnld culbstdafeoasi P YR &'

nmet hod, the su ate hav hol e formed ailong a region to be bent
[ 0033] 10 FH%FEF§ ﬁe§sr%?h br§¥ﬁg a hole in the substrate, the resilience
of the substrate_can the gtrate can, be, nade, .easier, to

pend (0094)' (15 ?Hgga??c# ERE S S BPEbE T L nd o AR
15 00 16) T

RN R Sf%"%gclﬁ%“ e, H% P Sl ret 20NRR, AT BFPRRASAs AR i68ar o
0036] 20 LEnpogh et sl vbfglat by UL ) e OB 35 bR A O

a nunber o § eftbo erence drawi ngs

(Fyr st g ugggze%;; 3k Jub A S Nk S 3

conduc evice To whicC e prese |on Is a Shoul d
E/;Rngggg t BBt aFigreded An vhidnPLAB &1&&90déétear%e%eaaductor - 19
[0016]

Since on the semiconductor chip another semiconductor chip
is adhered, the size of the semiconductor device in the horizontal
15 direction can be reduced.
[0017]
(7) In the semiconductor device:
the substrate may have a hole formed along a region to be
') bent.
20 [0018]

By forming the hole in the substrate, the resilience of the
substrate can be reduced, and the bent state can be more easily
maintained.

[0019]

25 (8) In the semiconductor device:
the semiconductor chips may be adhered by an electrically

conductive adhesive or a thermally conductive adhesive.

.8-



device, Fig. 1(B) is a cross-sectional view al ong the line 1B IB ingFRi
(A, and Fig. 1 ( C) is a bottomview of the sem conductor devi Cej[F%Q"ARlZ[][]Z
.sem conduct or device 1 conprised a substrate 10 a plurality (for exanple
two) of sem conductor chips 20 and 30, and 5 a plurality of external
el ectrodes 40. [0038] The substrate 10 may be fornmed of either of an
~organi ¢ or inorggq;goﬁgterial, or may be a conpound construction thereof
As a substrate 1 {b d of an organic nmaterial nay be cited, for "~ 10
exanple, a flexi S t 0 o) M - in.. ubgtrate
10 formed of an ?thl%rn gﬁf cé%‘?%}r}%ﬁﬂ'ayé%@d@%%@n %j%‘}ésgl)?frrpi'é,sugeéér%’iec
substrate or gl trat.e. co t I UCk } of _organi c.and
Fg;?;ﬁgf *&}%&tﬁl 661‘3S tﬂF ARG SOPE Jﬁ% 6f% e geu?.lscg%xschcgtog_ 15

}nggggniccfﬁthe subst r at elcltfd’fo?r afgn !ﬁ’ éignﬁsst pgx¥ern 2. .The
et S 20 et S LA b
che oneSoutPedbtiruotShffhc of °6 s Blnige B8 B o, TP,
o by, SRR SHBB 0 o PO B O B R o

t he 25 intgP&SRn%%giézééégﬂﬁé ‘is forhed directlygon~the substrate 10, and

forns a tmo-layeroﬁﬂQ?trate wi t hout an intervening adhesive. Alternatively,
a three-|ayer suﬁs ate may be used with an adhesive -13 1 9 MAR 2002 -

interposedépiffgegméﬂﬁ?ﬁggﬁx%@ESrlgegg [ he interc;onnect pattern 12.

Alternativ substrate o E nmulti-layer construction may be

B e e s i o
a

| i t ed b he | . incl S
o Dot 20 g 08 Hsethod Q0K oS LERSIEAN SmBNGLEOL NS UiRE 8 |
bondi ng portionsiid d;ken@dt &l &R OHPREF Ve fotRedbnl §a5t a0y Un (HeRe! ands

16. The 10 bonding portions 14 and | ands 16 are forned to be Targer in area
the semiconductor chip having a larger surface area is provided.

[0022]

15 By means of this, the largest possible region for providing
the external electrodes can be assured, without going outside the
surface area of the semiconductor chip.

[0023]
:) (10) In the semiconductor device:

20 the electrodes of the semiconductor chips may be connected
to the bonding portions by an anisotropically conductive material
including conductive particles dispersed in an adhesive.

[0024]
Since the bonding portions and electro@es are electrically

25 connected by the anisotropically condudtive material, a
semiconductor device can be manufactured by a method of outstanding

reliability and productivity.



!

than the interconnect portions. It should be rioted that bunps may OeMAR 2002
formed on the bonding portions 14. [0042] The bonding portions 14 and | ands
.16 are formed within the 15 nounting region of each of the

sem conductor, chips 30 and 40 on the substrate 10, and are not forned

out si de~t hese: regions. The bonding portions 14 positioned within the
“mounting regions %foz :ich of the sem conductor chips 30 and 40 are connected
to the lands 16 F;OSI foned within the respective nounting

caon A CSung) el £ BN RO 00 AR L S e 1
s conducaBVeBRipE SERYE (o Shpl iy frimming di o the substrate 10
extrene compact ndsStFB PaRESy AR, PrstEaRedth thidy Al eerBEeE e ©
i i el el Vs A
oppes e 1 BoRRERAL a0l B R B HERELE AL PR
bprosi (o ¢ BOEkERe e phRE 1 OhE, MRN8 PARERLPLy DB S iR nhEk Eor
Bonnect et EBIPRCATHY SARAEB8Es o 15 Cara be Tormed. [0044] +| 10 The
Prd SR bot h SRAREeE pof P EbRti ilSotnolifa 19" oiiiBhiGs IafRRidEeT"Y
ong DotE L ERBRGH G doniteibe Balti AACHIRREREd A IndaanddfyE RO 1EALES 22

el ectrical &St ?otxlgr-gH b an ani sotropically conductive materi al
50. That iéxtg&gay, ﬁ‘eql em (J:'on lctor chips 20 and 30 are subjected to

face-down bondi ng b@epht,d NS4 fORMIGy Rid Céleddrier! "CeiDERE abBndndy

facing dowmn the surfaces on which thé el ectrodes 22.,and 32 are forned:

shoul d he g@k@fbﬂé‘éh tHLa R 850 GRUPIEENAY SHHARctAQ eatst 630 a3%; 04l inpuﬁbfng

drawi ngs 20 have different sizes and Shapes, but they may equally be of the

same size grd sdwidndlideor! enlipedsver 2 Gudstaaeesonmonly gold forned by

plating or as wire, but may equally be nickel, solder or suchlike material.
[ 0045] 15 a step of applying pressure to at least one of the

semiconductor chips and the substrate so that tl:he bonding portions
and the electrodes are electrically connectdd by the conductive
particles; and
. ) a step of forming external electrodesi_on the lands.
20 [0026]

According to this aspect of the pr%asent invention, a
plurality of semiconductor chips is mounted oﬁ the substrate, and
the electrodes of the semiconductor chips and bonding portions are
subjected to face-down bonding. Therefore, s{ince the bonding is

25 carried out within the region where the semiconductor chip is
mounted, the area of the substrate can be kept to the minimum

required. As a result, the semiconductor device can be made more

-10 -
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i

25 The ani sotropically conductive materiel 50 conprises an adhesive1g MAR 2002
(binder) in which conductive particles (conductive filler) is dispersed,

-and may al so include a dispersant. The -15 1 9 MAR 2002 anisotropically
conductive material 50 nay be preforned into a sheet, then adhered to the
substrate 10, or may be disposed in liquid formon the substrate 10. A

t hernosettin adgesive is comonly used as the adhesive of the
anisotropiggﬂpﬁc bnducive material 50. The 5 ani sotropically conductive
material 50 is pr ¥'2 d at | east on the bonding portions 14. Alternatively,
when t he anisotrég % | y conductive material 50 is provided to cover the
whol e of the substrate .10, this step .can be.carried out sinply. \Wen.the

ani sot ropi cal | y bﬂ‘a‘ag}*}%mﬁa%?i%ﬁ ns;apd KA SFEE OGS 3EF [%‘@ycitﬁécigly

peri phery of the substrate 10, the anisptr~pically conductive naterial 50
Will not bECBRFCERL 7% { HRE per iRl EPARALINC o COPUPREI RS PAEEELAD, whi oh

is convenient. for. the I&ter handlinﬂ of .the supstrate 10 %0046% 18,The

ani sot ropi EEMFSPRYIRFA% IGELTREapkg Mapufac ¥ TRHARLAL O SERBALRE des
22 and 32 angd, th ondi ng portions,l1l4, and the conductive particles are

arr anged t5e£+?R* Yel P?BQchaﬁa tion therebetween. In this embodinent,
t he seniconducto[ @géfs 20 and 30 are subject to face-down bondi ng. Wen
the face-down 20[® ng is performed, instead of using the anisotropically

conductive, paterigl .50 of at |east one of light, heat, pressure, and
vi bration hﬂ?>5@‘3§5& Fg%géﬂd the el ectrodes 22 and 32 to the bonding
portions 14. In this case, .the reliability, is highest Wt t al -t o-netal
bondi ng. In thi s£}&%ssélfi’%§melﬁa¥ € & Sﬁm%ts&b%§§a%ﬁi %32{;‘9%81 %6 Bed the
stpstrgite 10 is Y ly fille ith an underfill resin., [0047] -16 . 1 9
vk 2pBh Therask SRR Chs sep Rt g, Fle SERGFORINGAEY Shint A el poppted;

i nterconnect .pattern 12. In nore detail, the. external electrodes 40 are
provi ded on Qhe surface opposite to the surface where the

a flat support member may be provided on a periphery of the

—

substrate.
[0029]

16 By means of this, even if a flexible substrate is used, the
uniform height (coplanarity) of the external electrodes can be
assured. In the case where all of the external electrodes are
provided outside the region where all of the semiconductor chips

) are mounted, the external electrodes can be provided on the region

20 to which the flat support member is attached}

[0030]
(13) The method may further comprise a step of bending a part of
the substrate, after the step of mounting the semiconductor chips
on the substrate, so that a surface of one o# the semiconductor

25 chips opposite to a surface where the electrodes are provided is
adhered to a surface of another of the semiconductor chips opposite

to a surface on which the electrodes are formed.

-11-
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i nterconnect pattern 12 is fornmed on the substrate 10, and are 5 189 MM?
electrically connected to the lands 16 through the through hol es i e 002
- electrical connection of the external .electrodes 40 to the lands 16 is
commonl y achi eved by providing splder balls together with flux on the

t hrough holes on the surface of the substrate opposite to that on which the
- sem conduct or Cht/(% e nounted, and 10 forned by a refl ow process, but nmay
equal |y be achie ed3€:(/ provi ding a conductive material such as gold or

unen <ol der a1 &106% M ERS REPRRrRlact BE SRP ARPeRRL Sarfoqrdhde FRRTRIE Vi oo

18 may be fill it .sql LChe | | . Of al ls,
15 and a c%)%(?&g% Fg(ei’ nmalié;rgilgg #jlg?:r}ﬁ\égé %deoglp é’?ﬁ?gﬁﬁiﬁé&%ﬁ%g@%‘?’?{?% thin
t he t hrough. hol 18... [ 004 her, on the surface opposite to the
sem conduc&Jo ecﬁoﬁl %ﬁn?gnggggﬁ%be, may be fornmed | ands for external

el ectrqdes 20 co ]ed by via holes or through holes to the i#~terconnect
patterrf 12, and ‘external el ectrodes may be formed thereon. The external

el ectrodes gual.ly formed of a netal other than the sol der descri bed
above, or ‘oﬂle Lr@t}gtpggh?‘géi n, o~ the like. [0049] 25 As described above,

e conductm cAE SoERrA BoRaT AR k" EPEhef AR, " 2ehTHh o Fe ¢

posi ti one%%h%hi n the mounting -17 ~9MAR2(Q02 regi on of the sem conductor
chi ps 20 ah 0O (FAN-IN structure). Wen bonding portions 14 provided
within the rmunhijd& r.egi on of sone of the sem conductor chips 20 and 30 are
connected to | ands fé provi ded within the nounting region, the external
ctrodes 5 40 o} ecil A npegd iR hectd eSS ate . @ 2 of
g:fn' col(r?duct or chllq‘{)gu?oéaﬁ%éo go?ﬁeﬂé%gﬁgi ng tggt Pt'ie rrg')]untslr ng rgglgénll?lnesv\m ch

the externals 9l efbe0deS P sAbet PLEY! be[%decﬁﬂécﬂwgbggwéﬁe can

enbodi nment’, tJhe plurality of sem conductor 10 chips 20 an are al1gned
in the hoizqRlkal edsiert & barfl, mounted on the substrate 10, and the

el ectrodes 22 and 32 of the sem conductor chips 20 and 30 are subjected to
face-down bondi ngol3qt he bonding portions 14. Therefore, since bonding is
carried out within the region of the sem conductor chips 20 and 30, the 15
area of thasyultler aliech@tChbaka BEPLhbOptESert . et idi(]HasetheAabavieesul t,
t he sem conductor device 1 can be nmade conpact. [0051] This enbodi nent has
t he aheve diesttibbadsenhsdndigiticon desrideomeurxedpl e of a net hod of

manuf acturing the sane is now described. 20 First, the substrate 10 having
fornmed thereop t[le@36nterconnect pattern 12 which has a plurality of bonding
~ portions 14 and a plurality of lands 16 connected to the bonding portions
14 is provVil#edThe electmomicThastoument ofirthe presenteipuenticn dab)the which
the interconnect pattern 12 is fornmed, tie anisotropically 25 conductive
mat eri al Bbove gesorilked giraiidr dogadai |, the ani sotropically conductive
material 50 is provided on at |east the bonding portions 14. -18 1 9 MAR
z(y)z [0036]

20 [Embodiments]
The present invention is now described in terms of a number
of preferred embodiments, with reference to the drawings.
[0037]
(First Embodiment)
25 Figs. 1(A) to 1(C) show a first e;mbodi.ment of the
semiconductor device to which the present invention is applied.

It should be noted that Fig. 1(A) is a plan view of the semiconductor

.12-
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[0052] The plurality of the semiconductor chips 20 and 30 having %8 MAR 2
plurality of electrodes 22 and 32 is provided in advance. The el ectrodes gﬂg
- and 32 are positioned over the~bonding portions 14 5 of the anisotropically
conductive material 50, and the sem conductor chips 20 and 30 are nounted
on the substrate 10. [0053] Next, at |east one of the sem conductor chips
" 20 and 30 gagitde ﬂzbb.stlréﬁe i%0 2! &rBESSSEC i S Wik AABhRJERE! 1RASTA4 and
the 10 el ectr'})de's 22 an 32 larea elrectri Cgﬂy connect eg tﬁrough Hilg 18
conducti verpan yeheg (&, tdi1 PGS A(GPLE A b CANPYEY kepiab 054]
Then from tlﬁensur ace( 3)1’ Jtl'Eje S bst(r te 10 oppos?tg&’to\c?eﬂi@;t %ﬁlgeoﬁégﬁcw}:ég t he
i nterconne tepnglAibondRcesd, a¥idet AT 0L £S 1%]' S he
external e %‘(’:%?éodeé Eog%r em?ormed on % e Fa%gg@fggéfo& db%;;%tgﬁg g'g)ovgé
process, { b, SpMGPNGUE! Sanfifld €} F shliBbREG-t 3D Aapar sk thj
enbodi nentl?@‘]sﬁsae;\lceifytjﬁe gon I ng por?ij’ons sl4tlan§82?e%1?r’d§3§§ g%%g]rﬁjg&h%r?%
el ectrigcal yﬁg:r‘lﬂ D¥xtBEndD SUIIRISR 4y conductive material 50, a
sem cor?duc‘ltioe evﬁ'c%é’e%fcaﬁ Egnngnu ac%&ire %9 a nmet hod of autstand].ng
reliability and (WG}H cturing characteristics. 25 [ 0056 j (Second
Enbodi ment) Fi gs. 2(A\1§j1 to 2(C) shows a second enbodi nent of the -19 9 9
MAR 2002 semi co t-Qhs¥5 Ui eC1b 5 £l §F €M th tLongi l4.ed. It
B TAE R Y R A L

shoul d be noted t 2 a plan vied o e sem cond Vi ce,
Fig. 2 (B)s;d I j O j I@é}% L DE =i ' ig. (A
and Fig. Zl't%%%lﬁgo lgiggfféoirﬁ \I%?J el\'/‘va%% ﬁe S &nggngggtggirﬂcgtl é’?ﬂ:‘g’.fg?\g' %5

sem conducj Qiﬁ}ﬂﬁ:‘f'a‘&% 30! #6kHEESoR §Hb((§):¥cjaﬁ¥fi: %Qgr?éi%%‘%'b@'@fﬁé@,de%gl4o1

and the plurality (for exanple, two) sem conduct or ips 20 and used

I:% theof i reStanfpile0damenby i bPO bR dthe rophed o & bblyimifier FBgidN as a
i Mmerconnect pattern 112. 10 The interconnect pattern 112 includes bond~. ng

portions Lihstidteands tdthed 16 &Qnﬂid}%aﬁﬁ!ct naReridf maP B QiwRf ifor
oaes

positions corresponding to the electr 22 and 32 of the sem conductor

chips 20 an@énple,Oa theamitesubstchted r lqaads bdbsekstéd oraEh Gmpotindhi n
t he mounting region of one of the sem conductor chips 20 and 30. 15

Ther ef or e cdna®rhizkdén Id6 oghntio drd dnerganic bt eriudkinmg, beot 06d Afor

el ectrically connected to the bonding potions 114 within the other of the
nmount i ng rexgimpile,t r glabs | epexyc Gubstiratél5. [ 005s] Since the |ands 116 are
formed in this way, the external 20 el ectrodes 140 are also fornmed only

W t hi nbtl ~e nourtOiod@lr egi on of one of the sem conductor chips 20 and 30 .
It ~ should be noted that in Fig. 2(C), for sinplification a reduced
n~hnber of the ©u thaatukstasttendls isifoamedsanvintencdnaettrpartenn-iar of
the external electrodes 140 can actually be provided. 25 [ 0059 ] O her

t han t hi s Thenhitenoeanges patdexdt hois drragd oneneserface ok thgmubgd riatet he

first enbodi nent described above. Dependi ng on -20 1 9 MAR 2002
10. It should be noted that in addition to the interconnect pattern

,») 12 formed on the one surface of the substrate 10, an interconnect
20 pattern may also be formed on the other surface.

[0040]

The interconnect pattern 12 can be formed by covering the
substrate 10 with copper or the like by sputtering or the like to
form a conductive film, and etching the same. In this case, the

256 interconnect pattern 12 is formed directly on;the substrate 10,
and forms a two-layer substrate without an intérvening adhesive.

Alternatively, a three-layer substrate may be used with an adhesive

.13-
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t
the interconnect pattern of the nounting substrate or nntherboardﬁl@tﬂﬁﬂymmz
be beneficial for all of the external electrodes 140 tv be concentrated in
- asingle location as in the second enbodi nent of the sem conductor device
2. 5 [0060] To prevent inclination of the sem conductor device due to a
wei ght 1 nbal ance during nounting on the notherboard, a projection of the

- sane size,: i a e qqﬁ:% d on
t he surfaclerh?(;il thgdsggg%gégﬁlgﬁgsggéi@%ﬁ 8%'%1 hglbé 10 or#é%ingﬁi{tlﬁ%{&ﬂm

sem conduc{-pr CiH F nt ed. i | ety fo : in or
t ape or thfe?'l i k%%%%ﬁiﬂlﬁ%e?%i r ?En%-l?)%lﬁrr-gfrﬁn) %%égkd%yﬂ\) t}:tﬁfo SIEIC }sﬁ%w?t hird
enbodi nent ) t Qpq i all i ion is
erbod! TontccHuihe rABnSEIY BERANES Afi IPMh Apet KNG ablR METRRLr R

The 1o el ettt on dne Shnstraed, ELATATINA0RE SHREALAIE C 1
th i . j i i i d bstrat

910, "omt et 5a 4E g, PECeuis SR Mindt el iy the dg.UCES = SUPS s o

sem conduct or cgtiml 0 and 30 used in the first enbodiment. [0062] On the
substrate 210 is formed an interconnect pattern 212. The interconnect

pattern 212 inclydes,Popdhinedt BRELEPRS 2 e Pl miﬁéﬁgfﬂzﬁmﬂg@di ng

portions 214 are provided i n poSitions correspondi tot ectrodes 22

and 32 of #ﬁi@&gggﬁgﬂagﬂuﬂiﬁ $P18h4s 3§ KdtH O tRERINd1AG ot ornsAnds

216 are f e outsi ~ 9 MAR 2002 of the mounti'ng region of
the sem C%digt@ie@é}}ire%ﬁg, 8BfAnéOred R 8EOISast BRePOPAHO 1RAAET PE1S ThHE

wi thin the nounting region of the sem conductor chips 20 and 30 and the

,"‘320'8 1816 53 hjOPEFt PO 114 ahlli Saf@siNtd REe BOHASD AP bRl 2aL5eF AN Yarea
connected through 5 interconnects 215. The substrate 210 is fornmed to be

| arger t hapahhehdBiHtdrd@nheatOporfidle €N KANHBEMotdl RhatObhwish #3
[ 0063] Since the lands 216 are fornmed in this way, the external "el ectrodes

240 are alpeo rhemBRUoR UElse dorididigTpoitiogs gl on of the 10 sem conduct or
chips 20 and 30 (FAN-QUT structure). It should be noted that in Fig. 3(0,
for sinplificatij@p4ajreduced nunber of the.external electrodes 240 are
shown, and ~.n practice a |larger nunber of the external electrodes 240 can
be provi ded. [O0Ghé] bahding tdeartiohst 1&tand?1@nds Pé Gitied €drmed | aitsipphet
menber 200
15 mounting region of each of the semiconductor .chips 30 and 40 on
the substrate 10, and are not formed outside these regions. The
bonding portions 14 positioned within the mounting regions of each
of the semiconductor chips 30 and 40 are connected to the lands
16 positionedwithin the respective mounting regjon. Alternatively,
20 bonding portions 14 positioned within the mounting region of either
one of the semiconductor chips 30 and 40 may beiconnected to lands
16 positioned within the mounting region of the other of the
semiconductor chips 30 and 40. To simplify trimming die, the
substrate 10 may be formed to be oblong as shown in the drawing,
25 and where even more extreme compactness is required, may be formed

along the outline of the semiconductor chip.

[0043]
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which is rigid, for exanple of netal. The flat support nember 200 $eJ MAR 2002
reinforce the substrate 210 and maintain flatness, so that as long as it is

-rigid there are no restrictions on the material . For exanple, a netal such
as stainless steel or a copper alloy is 20 conmmonly used, but this nmay al so
be formed of plastic, ceramc, or another insulating material. In this

- enbodi nrent, the I BRET ifﬁ’hrf@?it%r' Ob r | t he
|nterconnect pat ?{eirnRZl%% dé%\%nen there 1s no ggﬁgggtpo%e rggnt thle

conduct | vecpasiqr e o8 18N Bb3eLE BREA LAY 190081R4 ] ¥ a@i?rﬂ@sa%S Bfe even

if a nmetal t” support ne ~I'S use ectri c conduct i on’bet ween

prevent od. - FervAEr ol e b RO TFat o Y GuPRIOE oA 82 e%%%be
200 15 TOr S5 O A SchRUk S0 e BN rRlercLAREE B R 2k RELELR L

e .
connect i O he con UCtI ve parti SOt r Opl ca uctive

materi g 59:1rc§¥ H %Te?.glé‘” fnnﬁgiétvb 'of?xy ‘Eﬂegsf 1.1515% «%‘ gekach fd”face

with the ani'so op| cally 5 con uctl ' mat er | suppor

menber 200, Lppngs%gééw%e ete' x@f:ﬂ@%ﬂt@%@ohﬁé@f?.?ﬁﬁ@ﬁ%rlﬁaltstféﬂngéz and

the flat s menber e prevented even | at support
nmb th
substr at o LEYGPLRCE LR krer ﬁ%lﬁ%&?%??ﬁééa fe et ’bsl?ﬁﬂe%%a"lff ’

ani sot roplcfoq,lr](fetc%; Bckhéelﬁ‘@éf‘édrﬁlect{f %&Q]er];hfzfé%& te menber 200 is

adhered puts nmounting region o e sem conduct or C |ps 20 and 30
or,the on the peq qmﬂry of the substrate 210 by the anisotropically
conductive mat er 15 50. Therefore, even if the substrate 210 is a

exi tikz)g subst r afigs [{.lhf'rafllJ.%Sr”%%S s@quBﬁdQ@E&f Obh B P Gardd e 05 8PS0 tor

and 30 ‘and the periphery of the substrate 210 can be assured. In

thi s embodiiipie,! PRadh HelOSy £ia BRAM) QSN sRAMS N @otHOSHAMY em&aaexz—%mﬁmi ch

the external €lectrodes 240 are provi ded is assured by the I at support

nmenber 20Gs@S dr enuMpuOhndhhéhoiPs and fuve Rispbtt§eepphmedl iviesOfoft he
external el ectrodes 240 aan be assured. O her than this, the structure and

net hod of diRetiredesr 22 iahd B2, ShEEeBEctFoddie 2bi drid 3gndaslipoeit i8ReE Idvead
above, and description is omtted. 26 [0066] It should be noted that in

thi s enmbogiomenbf thet bendingtpoidibagi 08, Oind heres @lecapiloal Dy edhireetda and
30 on the substrate 210, -23 i ~ g MAR 2002 no external electrodes 240
are pnévi ahdought an mntibosropicallyaksaduekiee nalteeliet tS0adEsatrdy be saygvi ded
(FAN-I N QUT structure). In addition, or as an alternative, external

el ect r odesheegernicqrdngtdechipst 2@ andd ar ¢ shgented os@mriecdodndicod inlg p 20
and the 5 sem conductor chip 30. The sem conductor device 4 shown in Fig. 4
i s an exarkel thehbwienrarmecsxpattrin dieef ridesupsbrateVitiby facinie dewo
outside of the nounting region of the se~iconductor chips 20 and 30 and

bet ween tﬁé\es%liﬁf:‘%ﬂﬁ:ﬁjeﬂé‘fhl@hfﬁse ebeghyodes @4 antk33 @yet faxmedr it sheuldpo67 |
It should be noted that in the third enbodi nent, when the substrate 210
i tﬁs)el f habermatiethat dhg SAHFOPABEEPEICRIPE 2Gang 38 Fhawn ke kherastings: at e

is of ceram,c or glass epoxy )., then the flat support_ nenber 200 is
not nétesdave glifgalafgméoslzes and shapes, but they may equally be of the

same size and shape. The electrodes 22 and 32 are commonly gold
formed by plating or as wire, but may equally be nickel, solder
or suchlike material.
[0045]
25 The anisotropically conductive materigl 50 comprises an
adhesive (binder) in which conductive particles (conductive

filler) is dispersed, and may also include a dispersant. The
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15 [ 0068 ] (Fourth Embodiment) Fig. 5 shows a fourth enmbodi nent 9§ MAR 2002
sem conduct or device to which the present invention is applied, and Figs".
.6 ( A) to6 ( C) show a devel opnent of the substrate of the sem conductor
device 20 shown in Fig. 5. It should be noted that Fig. 6 (A) is a plan
view, Fig. 6(B) is a cross-sectional view along the line VB-VB in Fig.

" oubsirate SHEEoRoRiss, RAhARk e b A RlR ST, B PEKcEFnda Hits ES
o er or et [ Ml dABEEBLS Giefe chBPRaPORHY drndy e diopBRAH Plafiig

(2000, SR aROB% BUBELPLER SHOK SAb PRl ok A BRARRL TRl R GLEgIEC!

gﬁgziﬁgtiesis %ref [ abl e. mg}rt;erélrncregsed% LB 2 QP' ng_sh ,lleXIn Iere in
RO e R i
(e o cofat Bl ol oA Al Ll st ST
An Pnt er co%?fé%‘[m%a??%g 095512{?'5 g%‘r:ﬁg%‘ﬂc:{nv%é s‘g%%’&g{‘% gi’g?gg‘ﬁgplc‘;ﬂoy !
pondi ng. parIISRS e, rergAd, Heas PRLARECLY Whek LEl i b5 the T

el ectrodes 2s§t nr]:de 313@ 0 h.{é]elsﬁ%ﬁj §§Hd%%t gar?:qieas |°|%%0 s%ﬂlg)lir?’?\%l%ﬁ;gt ? eleal

el ectricaliy nect'ed throug anisotroprcally conduct

egi on of SHECEoRIZoEEn ARt e Re S A BOTRE sfBiiap Y RETRaguL | 12
il ni 2t n QbR o, e BUECraRel 0 0 RO RARREAPLE AR
om condudbiTant,g0 35 oAy W e e e B BT R R o e

prot ect ed i % Vi h¥EefhaY f i t i ke.
P0071] 25 Shsee Fae e g eI CLORYAle Takel naRdLtho Ny iR

el ectrodesy 343 yae qdbso forned only within the nounting region of one of

t he sem conductor chips 320 and 330. It should be noted that -25 ~ 9 MAR
2002 in the drawiguae)f or sinplification a reduced nunber of the external

el ectrodes 340 are shown, and in practice a |larger nunber of the external
el ectngdes 340 cafe beni¥cttopdeal ¥t lcondgativeombberdakpesi tisornsdifeddea

external electrodes 340, as described in the 5 third enbodi nent, they may
equal | y béetiwtensthle uslierd radeka? 2 spep oLt ame dher bond i poutibds DE, tana
sem conductor chip. [0072] In this enbodi nent, the region of the substrate
310 bet weeathet heorsdmitctiored upariclespsaB20aandngéd ite lpnivisie tdikectitieadur f ace
10 of the substrate 310 on which the sem conductor chips 320 and 330
conduction therebetween. In this embodiment, the semiconductor
- ) chips 20 and 30 are subject to face-down bonding. When the face-down
20 bonding is performed, instead of using the anisotropically
conductive material 50, any of at least oneof light, heat, pressure,
and vibration may be used to bond the electrodes 22 and 32 to the
bonding portions 14. In this case, the reliability is highest with
metal-to-metal bonding. In this case, between the semiconductor
25 chips 20 and 30 and the substrate 10 is commonly filled with an

underfill resin.

[0047]
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are nounted forms a V-shape. It should be noted that in the draWiT”QLMAR’%gz
substrate 310 is bent gradually without formng a crease, but ,. equally
the substrate 310 may forma crease. Tn the substrate 310, as shown in
Figs. 6(A) and 6(C), in the bending region at |east 15 one, or a plurality
of holes 300 may be fornmed. By this neans, the resilience of the substrate

“the bent forni|. e eretRR ELARHERGET 40 ARE ProBINe GEcienag e, AE the
0T L S LS, e kol S0, W ML S i
the ol ectr SRS IFNAGRPRet® A 1P CHPPSLES df tPRF CErh BeEForngs
adhor od by "BFEECFRAR SFEEnTHE B8 FOrBrh OF (hE LUBSEAtPotdoand are o
T b L0 SO eLOESS S O 15,308 SSitp pei by M
L R A R
304 is a tL@%H@igoﬁm? a &H&’F@:}f’y i%rﬁvﬁﬂgbﬁwf?%gﬁﬂé#eﬁogﬁf n the
chi ps. 520 SHER SEBE A SOFETAIAP BALSY oD oOiR ke PRsthROSRDSEFRrE
adnesi ve. RPPIG 6oadh P i shE S SRRt Ror e i B J8 PR ki ve
ol cafiuctameeh Phd sobfah Bragteh . Bublil Sl S B8 RS ey B PRy aIAEE
adner od t cySHRGHOt {PRCHaEHELER Back, ab"Go POk TORERIEIRL SRTLES Bider o,
Tauia forn G095 O S tpE AR RS A el S o] BoffigE B 1

const 1 uct i, yseliGs S ditelriall el bt Madiied! FRat uilesi gsﬂeébfy%afnd

description 20 is omtted. It should be noted'that sem conductor chips of

di fferent 15l £¢$188%ik% UsCdo188F wnlchhis thdsRteérgn1idethas3akes a0 Landuct or
chip is disposed on the side of formation of the external electrodes 340,

this wsll e SRR EEATREFi SR IfoYmell ihtogrand witRfecsabher s 0075
In this enbodi ment, two sem conductor ships %20 and 330 are used, but a
plurality vgfthigr @ heh@hrbugh Seslieonaduct or chips may al so
[0048]
Further, on the surface opposite to the semiconductor chip
) mounting surface, may be formed lands for external electrodes
20 connected by via holes or through holes to the interconnect pattern
12, and external electrodes may be formed thereon. The external
electrodes may equally be formed of a metal other than the solder
described above, or of a conductive resin, or the like.
[0049]
25 As described above, when all of the landg 16 are positioned

within the mounting region of the semiconductér chips 20 and 30,

the external electrodes 40 are also positioned within the mounting
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- 27 i 1 9 MAR 2002 be used. In such a case, the surface of onel 9 MAR 2002
sem conduct or chip opposite to the surface on which the el ectrodes are
formed may be adhered to the surface of one or nore of the renaining
plurality of sem conductor chips opposite to the surface on which the 5

el ectrodes are forned. By neans of such a formation, a plurality, and in

o1 arEol 3 e SenPeo BRI GATEIER! 2Prafd A7 Celiv b PERlbRRES) " 2
her of or & Wik hrieing RREETRIE P 4 tBes Bl e HchrlBS, FEFRRcor °
Cem conductale &%, P8 séntfoltflcton Siten 2 A1 5 PP sprulbitieat Ehclemfhed”i o
L0077] 1n B Prorehta ThRER, ehf o 8156078, I PRl efoEritaren:
or gan & SubL P o Bin IS Lt igpady BHBRS Lo obe F Ledtries A2 ek 1 Of °

Do e coBCaraurkPRah s o AR Pl e ndPeuo e B Mo dna o tn
nd oxt or il WG FARoSxsEPhAL SRS b efe s Cor devi ce 1.
That the Sem cordiBhr “device 1 has a 26 - 5 MAR 2002 mounting areca.

L e
(1P LB e 205 ST Ao LE ok 4 . APPSO SLEOIPESH anlALIS

functi onaldet Yehs RARskbhes 907 Und!efeds A SoRRLT oMY CahSLIAINEE! 16Ul PPod

with this Circurt boar a note personal conputer

1100. [ 008Qn;¢8nkhcEOP Lk 2!60§ﬁ§ jdalrd QGbZ\Q@l‘.’é‘d %’8’99&3?85@% fb‘ot‘?hdg% mpl es

of the present 1 nvention applied to a sem conductor device resent

I nventi on +eARKBELERRI A it idME 4L T REEr SRNY e%i%'c%f:iﬁﬁﬂ%ﬁgc acﬁs el F&{T}o %alEd

requiring a | arge nunber of external electrodes as in t

sen condugiy@r wﬂ%ﬁiﬁethm%l@n ?F thedSéhmVCorfAIFIICEhiBE PO SoLoRRRNENT .
As el ectronic conmponents, Tor exanple, nmay be cited resistors, capacitors,

coi | s,150SGirkhaberehe fdubstiratet EONCARILYE RepENEOMtthe MIBAMIAL PEGuined.l AEOr S,
variabl e resistors, and fuses. [0081] 20 [Hrief Description of the

Dr awi ngs] & Iregult] th@ssemicynduetdiGieshow B ddn He aabedtompiceof the
sem conductor device to which the present invention is applied; [Fig.2] 25
Figs. 2(A) to 2(@CGps53how a second enbodi mrent of the sem conductor device to
whi ch the present invention is applied; [Fig.3] -29
This embodiment has the above described construction, and
) one example of a method of manufacturing the same is now described.

20 First, the substrate 10 having formed thereon the interconnect
pattern 12 which has a plurality of bonding  portions 14 and a
plurality of lands 16 connected to the bonding portions 14 is
provided in advance. Then on the surface of the substrate 10 on
which the interconnect pattern 12 is formed, the anisotropically

25 conductive material 50 is provided. In more detail, the

anisotropically conductive material 50 is provided on at least the

bonding portions 14.

-18-



~ 9 MAR 2002 Figs. 3(A) to 3(C) show a third enmbodi nent of the ISMAR 2002
sem conductor device to which the present invention is applied; [Fig. 4]
Fig. 4 shows a nodification of the third enbodinment to which 5 the present
invention is applied; [Fig.5] Fig. 5 shows a fourth enbodi nent of the

sem conductor device to which the present invention is applied; [Fig.6] 10
Figs . 6 (A to 6 b C.) show a devel opnent of a fourth enbodi nent of the
sem conduct or deJd®882d0 which the present invention is applied; [Fig.7]

Fig. 7 shows a circuit board on which the sem conduyctor _devigce 15 of this
Erhod! mont s moBRRaBL PR L P e Beb R ] Shipan2l S 0L BaRERay | ng
a circuit board on,which the semnico %cltécrr device of this ezhbodinent is
mount e. [ ERpPARERLILHY AT dEstErdes A4 32 3§ Pro¥vided th ARangsvi LBe1o

substrate 12 interconnect pattern 14 baqnding portion 16 _|and 25 20
sem conducEIECERPISD P LRI, 26 RS PAHHIOBRALRTSH i FoRd30d POTEigngnkt 200

32 electrode 40 external electrodes 50 ani sotropical I,g conductive materi al
-31 Al RE: 3he1 apisghieBicRttor qﬁ%%&@np§P§Pﬁg.1RE§EACE®E§W EheETS 1
~ MAR 2002 a plurality of sem _conductor chips having el ectrodes, and

al i gned i nS§MAGPRIVHEN %lrpéctzpoﬁ“fio?of%’&%-‘gﬁmeﬂoﬁ i hje sukshrate dd-on

whi ch an interconnect pattern is forned, the interconnect pattern having
bondi ng porti ons [PB5%hi ch the el ectrodes of the seniconductor chi p are

connected, and |l ands; to_which the bopdi ng .portions are electricall
connect ed: Next, at least one olg3 the se?nl%onductor chips 88 and 30 an

the substrate 10 is pressed, and the bonding portions 14 and the
j 10 electrodes 22 and 32 are electrically connected through the
conductive particles of the anisotropically conductive material
50.
[0054]
Then from the surface of the substrate iO opposite to that
15 on which the interconnect pattern 12 is formed, with through holes
18 interposed, the external electrodes 40 are formed on the lands
16.
[0055]
- ) By the above process, the semiconductor device 1 is obtained.
20 According to this embodiment, since the bonding portions 14 and
electrodes 22 and 32 are electrically connected by the
anisotropically conductive material 50, a semiconductor device 1
can be manufactured by a method of outstanding reliability and
manufacturing characteristics.
25 [0056]

(Second Embodiment)

Figs. 2(A) to 2(C) shows a second embodiment of the

.19.



wherein all the external electrodes of the sem conductor device ard 9 MAR 2002
el ectrically connected to the | ands, are disposed onty within a region

-where one of the sem conductor chips is nounted. 2. The sem conduct or

device as defined in claim1l, wherein the substrate is flexible substrate
and part of the substrate is bent; and wherein a surface of the one

ﬁfZie?cf 22323 Senicofanciy Ak PROPAICR & RESsBht it one I 3 S‘F’P‘i‘ésg-a[] .
opposi t o t o1k YRS B MRS L AT e £BFah STRLE NS FhiBORHGL DT P
ser conduct gc, iy §9.5, 8! 1ed el 8L Pond91E} 6y SHESH A §7b25 13

Least one 20 a region I sem conduc

E?Fhfﬁgai e %eﬁﬁ?fﬁ%ﬁ%ﬁ CAREEcP sobettfiitelol Bhe %‘“329*1%%%?4’?”9 ]
egt:nd?ng afjongé%A I\%ehl:ng gﬁﬁﬁﬁﬁﬁg (?ea)r\fr%slé %QHQ%%S# %an ou I%Q;%ehf)é Eg&?rhgi
sem conduct gf Levl i 234571 064 1 5y 1@r§)n’é? PEGE 2 Bl "tyﬁ; thee

hol es are for eréin’the I nterconnect patt r~rr ass over

the PLural i bnSloRlRy BRdpUNgs ehda 4P I eSE9LS: CaeRdg,al 0x~0 a

bendi ng 1i ng, are e sem con device as defined in
claim 2, mhereln [é¢$5§ubstrate has a slit forned along a region to be
bent, and wherein ubstrate is divided by the slit, and a gap i s opened

up bet ween opposi g9 i otk £48ES 1071 Hoemsae quduckhndoy et csndpld nod

inclaim6, wherein ajoining me rovi spanni ng

t f nBifqf
se Cogxg}’gnﬂé%dﬁi@éi%o%ﬁe% PQE’E'eH? gz ﬂrﬁle drgc?)sf/‘?;%'ng%gg bE¥tPbs " £F4 i

provid e I nterconnect pattern int
lands 116. The bonding portions 114 are pyovided in positions

corresponding to the electrodes 22 and 32 of the semiconductor chips
20 and 30. On the other hand, the lands 116 are formed only within
the mounting region of one of the semiconductor chips 20 and 30.
15 Therefore, the lands 116 within this one of the mounting regions
are electrically connected to the bonding portions 114 within the
other of the mounting regions through interconnects 115.
[0058] |
:) Since the lands 116 are formed in this way, the external
20 electrodes 140 are also formed only within the mounting region of
one of the semiconductor chips 20 and 30. Itéshould be noted that
in Fig. 2(C), for simplification a reduced number of the external
electrodes 140 are shown, and a larger number of the external
electrodes 140 can actually be provided.
25 [0059}]
other than this, the structure and method of manufacture is

the same as in the first embodiment described above. Depending on
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wherein the resin is bent together with the substrate. 9. The
serr~i conductor device as defined in claim?2, wherein the senicoﬁéhgwgrzmm
- chips are adhered by an electrically conductive adhesive or a thermally
conducti ve adhesive. 10. The sem conductor device as defined in claim]1,
REPLACEMENT SHEETS ' 1 9 MAR 2002 34 wherein a surface area of one of the
seniconductor_ch%gs is larger than_ a_ ,surface area of a remain

n
seni conductBf ITHFCORRGCHRAST™ RE thRMOUREing BRbs beRte oF é“oft@fe%é’eaSHI'y in

a region where the sem ¢conductor chip having a |arger. surface area is

orovi ded. 1%, M PesBRREEHGUEL dPralt (F AheBrERERRT elechrafies Wibta Ret ne
el ectrodes of the senjconductor. chips. are conpected to the bondi ng portions
by an ani sEPREPREEAYEY 1WoAIELRFIR APR| 2% nHl Jdien §eeond FhoddmeRt: PE| es
di spersed in an agdhesjve. 12. A sem conductor device conprising: a
plurality BRESEEMIARANGOr éﬁyﬁgehﬁving el ectrodes; a substrate on which an
i nterconnect pattern is formed, the interconnect pattern having bondi ng
portioﬁ% to whi chO9®l el ectrodes of the seniconductor chi ps are connected,

and | and$ to which the bondin&, ortions are elegtrically connected; and
external el ect r oBRPEFERY 108 P-gaEb%ébﬁ dde §epREONdTROr \favicendue to

el ectrodes faqing the bonding portion, part of the substrate is _bent to
have two of “edEBTHMhdd ansg YHSINgMOUNtctg, el theghetherhaaddn @ PRaiext &pnal

el ectrodes are provided on_at, | east one ~ of the glane regi ons, and at

| east two OFf HcesaBfi SHfubedehtnignd AorR andihe prrernal, glectrodss P each

other, the first _surfaces different firqQqm second surfaces whjch the
subst  at e T3 be LaETeqion the LhTAce OF TS SEBSHEA R A10PPos Lie tPythat

Pl A S et BEAEoF SHEI0 1355 e Sl T A SS, -
be formed of resin or tape or the like.
[0061]
(Third Embodiment)
Figs. 3(A) to 3(C) show a third embodiment of the
15 semiconductor device to which the present invention is applied.
It should be noted that Fig. 3(A) is a plan view of the semiconductor
device, Fig. 3(B) is a cross-sectional view along the line IIIB~II1B
in Fig. 3(A), and Fig. 3(C) is a bottom view of the semiconductor
) device. A semiconductor device 3 includes a substrate 210, external
20 electrodes 240, and the plurality (for Iexample, two) of
semiconductor chips 20 and 30 used in the first embodiment.
[0062]
On the substrate 210 is formed an interconnect pattern 212.
The interconnect pattern 212 includes bonding portions 214 and
25 lands 216. The bonding portions 214 are pro§ided in positions
corresponding to the electrodes 22 and 32 of the gemiconductor chips

20 and 30. On the other hand, the lands 216 are formed on the outside

.91 -



35 14. The sem conductor device as defined in claim'12 which conpris t wo
of the plane regions, wherein the external ~ electrodes are provﬁdédﬁ 2002
both of the plane regions. 15. A nethod of manufacturing a sem conductor
device, conprising the steps of providing a substrate on which an

I nterconnect pattern is fornmed, the interconnect pattern having a plurality

oo 10 AT P i Sng RS B TR s
kiU CUSE A AR AT Ry NS

o o B3R HeBeRfobees SELEP U e o0, BB Al Mt
R NN ST UL NE TR e
e SLEE Rt RSROES A, D R D B L PR A8 B,
T N T A gt

anot her of the sem cgonductor chips opposite to a surface on which the
el ectrodes are fépﬁéaﬂ and form ng external el ectrodes on the |ands. ,

REPLACEMENT SHEE%S 1e9 kﬁRiZO%Z ?6 16. ToF gethod of nanufﬁﬁégringrg 1
seni conduct or de¥i8&®atNgef PRLY I ars f@,dmﬁBrE$+PtWﬁYs_ eterngly
[Lexibl e oultiaa anild Splonfes 42,08 LALAel, e lls fed aneaue 5 e
provi deg on g periohely OIS SUBST LAt fond gl B2 AIBERSZ) O 1A YLl o 2
noted that in Fig. 3(C), for simplification a reduced number of
the external electrodes 240 are shown, and in practice a larger
number of the external electrodes 240 can be provided.
[0064]
15 On the substrate 210 is provided a flat support member 200
which is rigid, for example of metal. The flat support member 200
serves to reinforce the substrate 210 and mgintain flatness, so
that as long as it is rigid there are no restrictions on the material.
’) For example, a metal such as stainless steel or a copper alloy is
20 commonly used, but this may also be formed of plastic, ceramic,
or another insulating material. In this embodiment, the
anisotropically conductive material 50 is provided on the
interconnect pattern 212, and when there is no conduction from the
conductive particles of the anisotropically conductive material
25 50, even if a metal flat support member 200 is used, electrical

conduction between the interconnect pattern 212 and the flat

support member 200 can be prevented. Alternatively, when the flat

.99.



in claim15, wherein the substrate has at | east one hole forned al an% %R 2002
region to be bent. 18. A nethod of manufacturing a sem conductor device
conprising the steps of: providing a substrate on which are forned :a
plurality of bonding portions and a plurality of lards electrically
connected to the bonding portions and providing a pIuraIity of

A W e g
?ﬁg(rjleing,tgndsaBsi?ti otﬁf%%i Pﬁf‘?‘v\élgﬁa%rﬁ)% &e ﬁgn (of0) dueszﬁalgRgEﬁPr?/gg:%’ T
T STt o (4T
1(‘: ?;?rsn . ?Pf& m??hglaaﬁs ?ﬁnﬁ?%c‘fﬂ? 3“ rﬁcgoﬁ’dﬁﬁh%ﬁedﬁm%oﬁ @IEH ed in
el ect rofes CQP uﬁgge d%ag:%vﬂngf)oqn %Hg ﬁle‘hré% I Ongr{gg’\ﬂ%ebaﬂz ern ctor

devi ce as defi.ne rise

wher ei n t h§9BGHE ?181‘ g?ﬁﬂ??’ddﬁha QtﬁFS i"d%‘d oﬂg%b?]ﬁn o?f% E'ag 1 & Fg& ons.
of "l ai . PupgOTE meathin p0d FaiSe BRAVERESH Sy £F frgr ﬁﬁi%geghnﬁﬁ"teﬂ*b@#' MhEte
Cavy a2 A0 AEE SHEES, e (AT bk REPbEF 200 may ke adhered to the

o, AR A7 A AEE 8 Mo ARt A e ilas VY SRl B2 A

-a( 2y
g]cg}g(z% [%ﬁ fg%ﬁsﬁ@%a]&%%ﬁ%cmegﬁﬁpa]ca]ca]ca]ca]ca]ca]ca]ca]ca]c

[0065)

The flat support member 200 is adhered putside the mounting
region of the semiconductor chips 20 and 30 or the on the periphery
of the substrate 210 by the anisotropically conductive material

15 50. Therefore, even if the substrate 210 is a flexible substrate,
the flatness of the portion outside the semicanductor chips 20 and
30 and the periphery of the substrate 210 can be assured. In this
embodiment, the flatness of the region of the substrate 210 in which
) the external electrodes 240 are provided is assured by the flat
20 support member 200, as a result of which :the uniform height
(coplanarity) of the external electrodes 240 can be assured. Other
than this, the structure and method of manufapture is the same as
in the first embodiment described above, and description is
omitted.

25 [0066]

It should be noted that in this embodiment, in the mounting

region of the semiconductor chips 20 and 30 on the substrate 210,

-923.
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[0070]

) 10 An interconnect pattern 312 is formed on the substrate 310.
The interconnect pattern 312 includes bonding portions 314 and
lands 316. The bonding portions 314 are provided in positions

: corresponding to electrodes 322 and 332 of the semiconductor chips
320 and 330, and are electrically connected through an

15 anisotropically conductive material 350. On the other hand, the
lands 316 are formed only within the mounting; region of one of the
semiconductor chips 320 and 330. For this réason, the lands 316
within this one mounting region and the bonding portions 314 within

) the other mounting region are electrically connected through

20 interconnects 315. The interconnects 315 are formed between the
semiconductor chips 320 and 330, and are not covered thereby, and
are protected by being covered by a protectiveé layer 302 of resist
or the like.

[0071]

25 Since the lands 316 are formed in thjis way, the external

electrodes 340 are also formed only within the mounting region of

one of the semiconductor chips 320 and 330. It should be noted that

-25-



!

10m 10m 10m nll0%m& () - 1 AR 2002
&OMLO%TE ()-"zV. @ @!!5!1f110% 0& ()-!09&1L0%0& ()-Y! 10% 0& () - !%JJ/O

L& ()-S10% o0& ()-Z :

109% 0& ()-v2}[9~_@!!!) @10%0& ()-!\ X) @10%0& ()- % 10% 0& ()-!S

"#10%00& ()-S "#10% & ()-!x9310%0& ()-/6WIE~ @ ! 'l

-5910% 0&' ()-11710% o0& ()-05#1Q% 0& () - ns310% 0&' (

110% 0&' () -7 e H@wIndy fonﬁ!lmpilie%aﬂmn Y refb%ed&wqhe&f gfJheexternal o
10' o 10 0@10% 0& ()-<ml0% o

IlrlylaB_ —!e:.e;q r@m& ) ar@(&mm&aw N prackice. aFager (n}mserle%@e() &y

10% & ()-y!!!"A"i"p"dE =!1111S%0% & ()-#@0% & ()-!#10% & ()-!10% & ()-
0% & () - external electrodes 340 can be provided. With regard to the
10% & () - "H# HCHAR?_=11111TdYL! 10% : gfllo%&() @10% & ()-y+10% & ()
-1vL) &10@/& c@spzsmg% &f(yb%#%?ﬁ@ﬁ%‘i$¢$ﬁ$ rodes !34010%‘36?“3@@%@ (9he3 10:

10: 10

MVE! ()-'/y#lO%& ()-S109%E ()- d@
10908’ () - yZETReE OP- Ehpeariside i \the semwewwr chip.
#109%V&' () - S! S10%VE! -ldllo%Mv& ()-
109 () -, 1098 (DAOT2Y 2 (aB~ =11 TFY1109%VR () -1 f/1 10%v.' () -
"~ MLOYAVR! () -, +1090vE: () - !) 3109@& ( %
MLOYAVE! () - ( ( 7( ( (R EREF S emhqq o Q ookheregiongf thf auhgtrate 310 between
mMLO%E, () -! F?Ilowv&é%‘p [;é
leo%v& 0) t%'@( 23 !‘4.‘}1!?51@ ppd1 339 1tR@ent. sP1BBRE (Yhey surface
& f 109 ()-, S10%& Kk gk Xk T4HSENAD =111
0ok (§12)| squléb&( baﬁrméle)on i‘*’&irﬁ%'?‘&e(% FIVEPRIRCEST SToRg #70-And 330, | -\ =

=TT FL-1T 109K S&1 0%
! Tover () - VARt e (3tidpa 1 SR dtle hbted thatsip he drawing,
ML0%&: () - 3

TLOnE )5 SHBACH Lede ap tndens pradually wikhaupfoming a cxesse, but

igl’/ﬁl flg%(&) (?eﬂi’ﬁi? %l’%ﬁ}agg 0:%/ ¢|3)10@1a0%1412 a drease.(}n ‘the substrate 310,

Lég‘(’)/f/t&( %; ! gfo%&%ﬁé OFJI jﬁi‘fb ggéﬁ‘é?ﬁ(ﬁ lrzrbx.he bending region at least
MLO%& 57) -'o'?'xg%gbl.( p@i‘éiﬁ'}?% ho1ds B FEnby Pl lPila( sy GiETRed) £/462226

333a

resilience of the substrate 310 is reduced, and it can be more easily

bent, and becomes easier to hold the bent form. It should be noted

that the interconnects 315 are preferably formed so as to avoid

) the holes 300, but the interconnects 315 may be formed over the
20 holes 300.

[0073]

The substrate 310 is bent, and the surface of the
semiconductor chip 320 opposite to the surface on which the
electrodes 322 are formed, and the surface of the semiconductor

25 chip 330 opposite to the surface on which thq:e electrodes 332 are
formed are adhered by an adhesive 304. The bent form of the substrate

310 is maintained by the adhesive force of the adhesive 304. Since

-926-
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D) &10()/‘>r5>& a(ahes<1$7<eT<3<0§1 if OPE il:flul-:'maflc.); é&,?ﬁ tJ.(v)e adhe51ve, heat can be

transferred between the semiconductor chips 320 and 330. For

example, when one of the semiconductor chips 320 and 330 emits more

heat and the other emits less heat, then cooling can be achieved

by passing heat from the one to the other. The adhesive 304 may
) 10 equally be a pressure-sensitive adhesive. The adhesive 304 in sheet
form or 1liquid form is applied to the back surfaces of the
semiconductor chips 320 and 330 in the state shown in Figs. 6A to
6C, and thereafter the back surfaces of the both semiconductor chips
are adhered together. Alternatively, back surfaces of the
15 semiconductor chip may be positioned together and then the gap

filled with the adhesive 304 in liquid form.

[0074]

Except for the above described points, the construction is

) the same as in the first embodiment described above, and description
20 is omitted. It should be noted that semiconductor chips of different
sizes may be used, but in this case when the larger semiconductor

chip is disposed on the side of formation of the external electrodes

340, this will give dgreater geometrical stability, and is

preferable.

925 [0075]

In this embodiment, two semiconductor chips 320 and 330 are

used, but a plurality of more than two semiconductor chips may also

- 27 -
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5 electrodes are formed. By means of such a formation, a plurality,
and in particular a large number of semiconductor chips can be
superimposed within a small area.

[0076]
In this embodiment of the semiconductor device 5, a plurality
) 10 of the semiconductor chips 320 and 330 are superimposed, and
therefore even more compactness can be achieved than in the previous
embodiments. It should be noted that for the method of manufacturing
the semiconductor device 5, the same method can be applied as that
described in the first embodiment, except for the bending of the

15 substrate 310.

[0077]

In Fig. 7 shows a circuit board 1000 on which the first

embodiment of the semiconductor device 1 is mounted. For the circuit

) board 1000, an organic substrate such as a glass epoxy substrate
20 or the like is generally used. On the circuit board 1000, an
interconnect pattern of for example copper is formed to constitute

a desired circuit. Then by mechanical connectjion of corresponding

parts of the interconnect pattern and external electrodes 40 (see

Fig. 1B) of the semiconductor device 1, electrical connection

25 thereof is achieved.
[0078]

It should be noted that the semiconductor device 1 has a
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board 1000, Fig. 8 shows a notebook personal computer 1100.
[0080]

«) 10 It should be noted that the above embodiments are examples
of the present invention applied to a semiconductor device, but
the present invention can be applied to any surface-mounted
electronic component requiring a 1large number of external
electrodes as in the case of a semiconductor device, whether an

15 active component or passive component. As electronic components,
for example, may be cited resistors, capacitors, coils, oscillators,
filters, temperature sensors, thermistors, varistors, variable
resistors, and fuses.

) [0081]

20 [Brief Description of the Drawings]

[Fig.1]
Figs. 1(A) to 1(C) show a first embodiment of the
semiconductor device to which the present invention is applied;
[Fig.2]
26 Figs. 2(A) to 2(C) show a second embodiment of the

semiconductor device to which the present invention is applied;

[Fig.3]
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to which the present invention is applied;
[Fig.6]
) 10 Figs. 6(A) to 6(C) show a development of a fourth embodiment
. of the semiconductor device to which the present invention is
applied;
[Fig.7]
Fig. 7 shows a circuit board on which the semiconductor device
15 of this embodiment is mounted;
[Fig.8]
Fig. 8 shows an electronic instrument having a circuit board

on which the semiconductor device of this embodiment is mounte.

) [Explanation of Reference Numerals]
20 1 semiconductor device
10 substrate
12 interconnect pattern
14 bonding portion
16 land
25 20 semiconductor chip
22 electrode
30 semiconductor chip
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interconnect pattern having bonding portions to which the electrodes of

the semiconductor chip are connected, and lands:to which the bonding
) portions are electrically connected;

wherein all the external electrodes of the semiconductor device
are electrically connected to the lands, are disposed only within a region
where one of the semiconductor chips is mounted.
2. The semiconductor device as defined in claim 1, wherein the
substrate is flexible substrate and part of the substrate is bent; and

wherein a surface of the one semiconductor chip, which is
disposed at a region where the external electrodes are provided,

) opposite to a surface on which the electrodes are formed is adhered to a

surface of at least one remaining semiconductor chip opposite to a
surface on which the electrodes are formed.
3. The semiconductor device as defined in ciaim 2, wherein the
substrate has at least one hole formed along a region to be bent.
4. The semiconductor device as defined in claim,3,

wherein the hole is a slot extending along a bending line;

wherein the interconnéct pattern is formed to pass over the hole;

and
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forms a part of an outer edge.
S. The semiconductor device as defined in claim 3,
wherein a plurality of the holes are formed;
wherein the interconnect pattern is formed to pass over the
plurality of holes; and
wherein the holes are slots extending along a bending line, and
i) are aligned.
6. The semiconductor device as defined in claim 2,
wherein the substrate has a slit formed along a region to be bent,
and
wherein the substrate is divided by the slit, and a gap is opened
up between opposing divided edges.
7. The semiconductor device as defined in claim 6,
wherein a joining member is provided spanning the slit.
') 8. The semiconductor device as defined in claim 4,
wherein a flexible resin is provided on the interconnect pattern in
the hole; and
wherein the resin is bent together with the substrate.
9. The semiconductor device as defined in claim 2,
wherein the semiconductor chips are adhered by an electrically

conductive adhesive or a thermally conductive adhesive.

10. The semiconductor device as defined in claim 1,
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wherein a surface area of one of the semiconductor chips is larger

than a surface area of a remaining scmiconductdr chip; and

wherein the external electrodes are formed only in a region where
the semiconductor chip having a larger surface area is provided.
11. The semiconductor device as defined in claim 1,

wherein the electrodes of the semiconductor chips are connected
to the bonding portions by an anisotropically conductive material

) including conductive particles dispersed in an adhesive.
12. A semiconductor device comprising:

a plurality of semiconductor chips having electrodes;

a substrate on which an interconnect pattern is formed, the
interconnect pattern having bonding portions to which the electrodes of
the semiconductor chips are connected, and lands to which the bonding
portions are electrically connected; and

external electrodes electrically connected to the lands, with the

) electrodes facing the bonding portion, part of the substrate is bent to
have two or more plane regions and a curved region therein, the
external electrodes are provided on at least one of the plane regions,
and at least two of the semiconductor chips have their first surfaces
facing each other, the first surfaces different from second surfaces
which the substrate faces.

13. The semiconductor device as defined in clairﬁ 12 which comprises

two of the plane regions, wherein the external electrodes are provided

on one of the plane regions.
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two of the plane regions, wherein the external'electrodes are provided

on both of the plane regions.
15. A method of manufacturing a semiconductor device, comprising
the steps of:
providing a substrate on which an interconnect pattern is formed,
the interconnect pattern having a plurality of bonding portions and a
) plurality of lands electrically connected to the bonding portions, and
providing a plurality of semiconductor chips having electrodes;
providing anisotropically conductive . materials including
conductive particles dispersed in an adhesive at least on the bonding
portions;
positioning the electrodes over the bonding portions on the
anisotropically conductive materials, and mounting the semiconductor
chips over the substrate;
applying pressure to at least one of the semiconductor chips and
the substrate so that the bonding portions and the electrodes are
electrically connected by the conductive particles;
bending a part of the substrate, after the step of mounting the
semiconductor chips on the substrate, so that a surface of one of the
semiconductor chips opposite to a surface whefe the electrodes are
provided is adhered to a surface of another of the semiconductor chips
opposite to a surface on which the electrodes are formed; and

forming external electrodes on the lands.
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in claim 15,

wherein the substrate is a flexible substrate and is formed to be
larger than the regions where the semiconductor chips are mounted;
and

wherein a flat support member is provided on a periphery of the
substrate.

) 17. The method of manufacturing a semiconductor device as defined

in claim 15,

wherein the substrate has at least one hole formed along a region
to be bent.

18. A method of manufacturing a semiconductor device comprising

the steps of:

providing a substrate on which are formed:a plurality of bonding
portions and a plurality of lands electrically connected to the bonding
portions, and providing a plurality of semiconductor chips having
electrodes;

mounting the semiconductor chips on the substrate with the
electrodes positioned on the bonding portions;

forming external electrodes electrically connected to the lands;
and

bending the substrate to form two or more plane regions. and a

curved area therein, and positioning at least two of the semiconductor
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B -{9. The method of manufacturing a semiconductor device as defined
in claim 18 which comprises two of the plane regions, wherein the
external electrodes are provided on one of the plane regions.
20. The semiconductor device as defined in claim 18 which comprises
two of the plane regions, wherein the external electrodes are provided
) on both of the plane regions.
21. A circuit board on which the semiconductor device as defined in
any one of claims 1 to 14 is mounted.

22. An electronic instrument on which the circuit board as defined ni

claim 21 is mounted.



