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;1" e3d=667D9d: J=6=T={19 MAR 2002 OR DEVI CE AND METHOD %—NIA 002
MANUFACTURI NG THE SAME) Cl RCU T_ NMWECT RONI C | NSTRUVENT 1‘ ML
FIELD 5 The present invention rel a sem conductor device and net hod
of manufacturing the sane, to a circul®™oard and to an el ectronic

I nstrument. BACKGROUND COF ART 10 In recent years, with the increasing
conpactness of electronic instrunents, the devel opnent of nultichip nodul es
i ncor por at3BMI CONPUREPR t PEBICEecANBOMBIHOOr OFh MANUNAQTIURT N 1181R \SAME,
proceeding. Wth a multichip nodule, since an existing plurality of

sem conduct or chi psCERGUEE BOARBD.t ANDcEBLECTRONIR BYSTRIVENRT conpared with
the design of a newintegrated circuit. However, conventional nultichip
nodul es have used wire bonding to connect interconnect pattern of a
substrate to the el ectrodes of the sem conductor chip. As a result, the 20

i nt er connBBEHPACASr FIESHui res bondi ng pads fox the wires, and therefore the
area of the substrate is increased, preventing the required conpactness of

t he Package froBRBePRGSeDE| iNRERTE 9B e Ihee H s @nsemi¢ondusogoRerd cehi s
probl ens) and has as 25 its object the provision of a_ conpact seni conductor
devi ce i n@BBpBr&hPAgof PROBARCERTINIsERECEAREet 6P BhFpEchd thbgRrdermid y and
a nmet hod of manufacturing the same, of a circuit board and of an

el ect roni &°i ABt PARERTONDICSEIEHINMEIFE | NVENTI ON 19 MAR 2002 (1) A

sem conduct or device of the present invention 5 conprises: a plurality of
sem conductor chips having el ectrodes, and

BACKGROUND OF ART

10 In recent years, with the increasing compactness of
electronic instruments, the development of multichip modules
incorporating a plurality of semiconductor chips at high
density is proceeding. With a multichip module, since an
existing plurality of semiconductor chips can be used, the cost

15 can be reduced compared with the design of a new integrated
circuit.

However, conventional multichip modules have used wire
bonding to connect interconnect pattern of a substrate to the
electrodes of the semiconductor chip. As a result, the

20 interconnect pattern requires bonding pads for the wires, and
therefore the area of the substrate is increased, preventing
the required compactness of the package from being fully
achieved.

The present invention solves this problems, and has as

25 its object the provision of a compact semiconductor device
incorporating a plurality of semiconductor chips at high

density and a method of manufacturing the same, of a circuit

| AU
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aligned in a horizontal direction for face-down bonding; a substratgvf AR 2007
whi ch an interconnect pattern is forned, the interconnect pattern h 93
bondi ng portions to which the 10 el ectrodes of the sem conductor chip are
connected, and |lands to which the bonding portions are electrically
connected; and external electrodes provided on the | ands. According to this
aspect of the present invention, a plurality of sem conductor chips is

al i gned ihoarforndonfaknl&lgictgonion imatmnuented on a substrate. Each

sem conductor chip is subjected to face-down bonding. Since the bonding is
carried out wthin the region where the sem conductor chip is nounted, the
area of the substrate can be kept to the mninumrequired. As a result, the
sem conduBI®€LABVREcOFaANNENFAOY nore conpact. 20 (2) In the sem conduct or
device: the external electrodes may be di sposed wi thin nounting regions of
t he semi conduct 6t) cAi pemByomiwesonf deviice exf ethal pglesEntdésveaniba

provi ded corresponding to the el ectrodes of the sem conductor chip, 25
wi t hBn t heompgisaswhere each sem conductor chip is nmounted. (3) In the

sem conductor device: the external electrodes nmay be di sposed outside
regions 2 ~1 8pyaRald0Y ofaanidandeetebsidpsdrachngslect rasies edndBy
means of this, the external electrodes can be aligned on the periphery of

t he substahigne@4jn| g hpsizeptadndidestinyifqx Q?Q¢mﬂ%mmsb¢§$énﬁay be a
flexible substrate and is formed to be |arger than the regions where the
sem conduct or chi PrPBFER RS AN dhlch@m IMteT connsett PAEHSET AayfpEmpAovi ded
on a periphery of the substrate. By neans of this, even if a flexible

subst r at ethe iREYrcaAPNeRe RAF FFPn IR HIE Rubingh ®ontionst tohwhdghethgl

el ectrodes_can be assured by nmeans_of the flat support mnenber.
10 electrodes of the semiconductor chip are connected, and lands

to which the bonding portions are electrically connected; and
external electrodes provided on the lands.
According to this aspect of the present invention, a
plurality of semiconductor chips is aligned in a horizontal
15 direction and mounted on a substrate. Each semiconductor chip
is subjected to face-down bonding. Since the bonding is 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 compact.
20 (2) In the semiconductor device:
the external electrodes may be disposed within mounting
regions of the semiconductor chips.
By means of this, external electrodes can be provided
corresponding to the electrodes of the semiconductor chip,
25 within the region where each semiconductor chip is mounted.
(3) In the semiconductor device:

the external electrodes may be disposed outside regions



(5) I'n the senm conductor device: the external electrodes nay be dig@oigﬂ%
within a region where any one of the semi conductor chips is nounted. ;mn
means of this, all of the external electrodes can be provided within the
regi on where any one of the sem conductor chips is nounted, and no external
el ectrodes can be provided within the regi on where any ot her sem conduct or
chip is nounted. (6) In the sem conductor device: 20 the substrate nmay be a
fl exi bl e yhieger &he sepisandusftahchipsizne caneynbedt; and a surface of the
one sem conductor chip, which is disposed at a_ region where the _external
el ectrodes are P¥oweaRd oHFdsit Eheoentsgppacel eptipden qar ke addgdd®ss are

~_ formed may be adhered 25 to a surface of at |east one renaining

—— seni condu@RoithehPeIdPheInt €&t Fhe SAIHPEEa A whi ch the el ectrodes are
formed. Since on the sem conductor_chip another sem conductor 3 .1 9 MAR
2002 chip is adHdledn the sepdcomiumtarmevhdRict or device in the
hori zontal direction can be reduced. (%3 In the sem conductor device:_ the
subsBrate may h&hre awbp&zatecohayhee ea fiokereb g P st B e dinsh iso fpamasht . By
formng the hole in the substrate, the resilience of the substrate can be
reduced, &RdPeHangan thag: the eHemprderssthe seMhteReetor Phips A
sem conductor device: 10 the hole may be a sl ot extendi ng al ong a_bendi ng
line; theMPifdedonirEd Hhit SUPDARF BEMPEF RAY P Be IREPRHRERPESTING an

edge of the slot extending along the bending |ine may
of the substrate.

By means of this, even if a flexible substrate is used,

10 the uniform height (coplanarity) of the external electrodes can
be assured by means of the flat support member.

(5) In the semiconductor device:
the external electrodes may be disposed within a region
where any one of the semiconductor chips is mounted.

15 By means of this, all of the external electrodes can be
provided within the region where any one of the semiconductor
chips is mounted, and no external electrodes can be provided
within the region where any other semiconductor chip is mounted.

(6) In the semiconductor device:

20 the substrate may be a flexible substrate and part of the

substrate is bent; and

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 may be adhered

25 to a surface of at least one remaining semiconductor chip
opposite to a surface on which the electrodes are formed.

Since on the semiconductor chip another semiconductor



forma part of an outer edge. 15 Since a part of the outer edge of bh&

sem conduct or device is fornmed by an edge of the slot, the edge oﬂ hMAR 2002
sem conduct or device can be positioned accurately. (9) In the sem’conductor
device: a plurality of the holes nmay be fornmed; 20 the interconnect pattern
may be formed to pass over the plurality of holes; and the plurality of

hol es nmay be slots extending along a bending |line, and are aligned. By
means of thip, ishadbeabeds atbenayzbeofintihecasnérondubspd. d25ice0)inl nhiehe

sem conductor device: the substrate may have a slit forned along a region
to be benhpramdngal direttdokpRa20®? trhesiunidsbtrate nmay be divided by the
slit, and a gap nay be opened up between opposing divided edges. Wen the
di vi ded substraf@)i $ncohei demégoadug twiroldeviiae can be bent nore easily. 5
(11) In the sem conductor device: a joining nmenber nmay be provided spanning
the slit. By nebhe s@bshratetmaybeane @t tlieas ofonehdoish foraed sdpnigea
supported by the joining nenber. (12) In the sem conductor device: 10 a

fl exBbl e reginnntp be pedvti-ded on the interconnect pattern in the hole; and
the resin may be bent together with the substrate. By neans of this, the
bent portion of Bvhtoxnbngrithe hake o Shgpsubstripre,hdheerienilisnce3pfin t he
sem conduct or device: the sem conductor chips may be adhered by an

el ectri cakhg evhatrateecanhksi yedureqd.t ARAnthrybeBfdEERLReCABNESI BereWen
an electrically conductive adhesive is used) the electrical potential of

t he adher PA§ilr madBesadnegdhe 20 seni conductor chips can be made the sane.
When a thermally conductive adhesive is used, cooling can be achieved by
passi ng heat fréfthe BRI E6RAGORGMCERTD ARYiidPenits nmore heat to the

sem conductor chip which emts less heat. (14) In_the sem conductor device:
10 the hole may be a slot extending along a bending line;

the interconnect pattern may be formed to pass over the
hole; and

an edge of the slot extending along the bending line may
form a part of an outer edge.

15 Since a part of the outer edge of the semiconductor device
is formed by an edge of the slot, the edge of the semiconductor
device can be positioned accurately.

(9) In the semiconductor device:
a plurality of the holes may be formed;

20 the interconnect pattern may be formed to pass over the
plurality of holes; and

the plurality of holes may be slots extending along a
bending line, and are aligned.
By means of this, the substrate may be made easier to bend.

25 (10) In the semiconductor device:

the substrate may have a slit formed along a region to

be bent; and



25 a surface area of one of the seniconductor chips may be Iarger }§aMAR 2002
surface area of a remaining sem conductor chip; and 5 (1 9 MAR 2002 the
external electrodes may be forned only in a region where the sem conduct or
chip having a larger surface area is provided. By neans of this) the

| argest possible region for 5 providing the external electrodes can be
assured, wi thout going outside the surface area of the sem conductor chip.
(15) In the sentkenzhicsoradewae bd ld veldsst adeheofs lilte aadi eogdnchay chi ps
may be connected to the bonding portions by an anisotropically 10

conduct i viee n@penedl ubnbetdeng oppdsdngyvdipdrdedc|legtgeli spersed in an

adhesi ve. Since the bonding portions and el ectrodes are electrically
connect ed by t hwhemitshoe rddpiickdd submithadie \ies wensridereda aser vhadlect bt

devi ce can be manufactured by a nethod 15 of outstanding reliability and
producti veédry.bé¢ 16énA merhodasfilganuf acturi ng a sem conductor device of the
present invention conprises: a step of providing a substrate on which an

i ntefconnect patikynInsthersenjcohduchber devieet: pattern having a plurality
20 of bonding portions and a plurality of lands electrically connected to

t he bondi ng pord i bméninadmemberdnay hepboealided sbageviingithetskithi ps
havi ng el ectrodes; a step of providing anisotropically conductive nmaterials
i ncl udi ng condRy imeampairafi dihds .ditqysebsad pParsaondhésthe swbgsratastann the
bondi ng portions; a step of positioning the el ectrodes over the bonding
portions km sterarntedt byptbal pisdpgudempermterials, and 6 ,1 9 MAR 2002
mounting the sem conductor chips over the substrate; a step of applying
pressure to at [(EastI®nthefsemtcerApespgudeyidceti ps and the substrate so
that the bonding portions and the electrodes are electrically connected by
t hel® conducti v Ehembﬂes;re&ﬂa Jagt e PTevifAragoBxitdhalne?BePRRERS on

the lands. According to this aspect of the present invention, a
pattern in the hole; and

the resin may be bent together with the substrate.
By means of this, the bent portion of the substrate can
be supported by the resin.
15 (13) In the semiconductor device:
the semiconductor chips may be adhered by an electrically
conductive adhesive or a thermally conductive adhesive.
When an electrically conductive adhesive is used, the
electrical potential of the adhering surfaces of the
20 semiconductor chips can be made the same. When a thermally
conductive adhesive is used, cooling can be achieved by passing
heat from the semiconductor chip which emits more heat to the
semiconductor chip which emits less heat.
(14) In the semiconductor device:
25 a surface area of one of the semiconductor chips may be
larger than a surface area of a remaining semiconductor chip;

and



plurality of semni conductor chips is nounted on the substrate, and thg MAB %DUZ
el ectrodes of the seniconductor chips and bonding 10 portions are Subjecte
to face-down bondi ng. Therefore, since the bonding is carried out within

t he regi on where the sem conductor chip is nounted, the area of the
substrate can be kept to the mnimumrequired. As a result, the

sem conduct or device can be nade nore conpact. 15 Since the bondi ng
portions and el theredternpd electrpdekl parvohaefornefyonhy ani goregpomal |y
conductive material, a sem conductor device can be nmanufactured by a net hod
of out st avbiéeng tkeéi aemiropdantdopr chipt heving a1¥argart fusfaeehadpa2d st he
substrate nmay be a flexible substrate and fornmed to be |arger than the

regi ons wheeeidad.seni conductor chips are nounted; and a flat support
menber may be provided on a periphery of the substrate. 25 By neans of
this, even if aBY| @&ane ofibsthise itdheyskargens wesoirhldtergistion for

(copl anarity) of the external electrodes can be assured. In the case where
all bf therexidinglthe exitegaad glectyodespRrIpbem agurest oviddouwsugeiag t he
regi on where all of the sem conductor chips are nounted, the external

el ect r odesutshdgetheosugddacen ariee odgithe tsemidandudior Ichigupport nenber
is attached. (18) The nethod may further conprise a step of bending 5 a
part of the sub$iPht &n gheepemhcondugtor @ayideaig t he seni conductor chips
on the substrate, so that a_surface of one of the sem conductor chips
opposite to a stReacelomeredene @f edihedeemdiconfiunbaFed chd PEdhBayd gG a
surface of another of the sem conductor chips opposite to a surface_on

whi ch t heCaprereets otRks e PBRARAI HICEIYMSt BY s8Ri AMRREBPPERAP Linot her
sem_conductor chip is adhered, the_size of .the,sem conductor _device in the
hor l90ont a‘F°%‘i1‘r“éE%$‘6n’“€5ﬁrbélr tReteding 199ndnctive RefhbaledsiiprezsSt rate
may have at | east.  one hole forned along a region to be bent. In this way)
by forni ni? a@Rof8REA1¥Ke substrate, the resilience of the substrate can be
reduced, and the, substrate can %e made easier to b&nd. 20 (20) The circuit
board of the pres®ff | t i BIPELRT { hEOIFhPE S e sRPT be §LEEHTOSRFuCt BF €devi ce

mount ed. (21, The, el cct fonl ¢ | 05t LRt o L g PLegenl 1} pventl gn pag,the

material, a semiconductor device can be manufactured by a method
15 of outstanding reliability and productivity.
(16) A method of manufacturing a semiconductor device of
the present invention comprises:
a step of providing a substrate on which an interconnect
pattern is formed, the interconnect pattern having a plurality
20 of bonding portions and a plurality of lands electrically
connected to the bonding portions, and providing a plurality
of semiconductor chips having electrodes;
a step of providing anisotropically conductive materials
including conductive particles dispersed in an adhesive at
25 least on the bonding portions;
a step of positioning the electrodes over the bonding

portions on the anisotropically conductive materials, and



25 BRI EF DESCRI PTI ON OF THE DRAWNGS Figs. A to i C show a first ﬁnﬁoﬁimag
of the sem conductor device to which the present invention is applled AR 2002
.1 9 MAR 2002 Figs. 2A to 2C show a second enbodi nent of the sem conductor
device to which the present invention is applied; Figs. 3A to 3C show a
third enbodi mnent of the sem conductor device to which the present invention
is applied; 5 Fig. 4 shows a nodification of the third enbodi nent to which

t he presemdunhbiegt the semépphidedroli ¢hipssomesr aeounits ardtosli nent of t he
sem conductor device to which the present invention is applied; Figs . 6A
to 6C show a dexek@pperdf Ohppl{orgt prerdmdidarend h& dfeddie sasi cohduhieor
device to which the present invention is applied; Fig . 7 shows a

devel opmegémpéondiittbh emipdi naid ehet BalEABaNdsict chadewiee bondhihgh t he
present invention is applied; Fig. 8 shows a devel opnment of a sixth

enbodi menpoptidhe ditd 3918 eQrditricie dlarie @ liee tittlical 1yvheopheserid byvehkei on is
applied; Fig. 9 shows a devel opnent of a seventh enbodi nent of the

sem gonduedwdudeyvveepaotibiiel;t Badpresent invention is applied; Fig. 10
shows an ei ghth enbodi nent of the sem conductor device to which the present
invention is applseep @0 Fogmihg ekawsnalnielidr trduedi mentthof tdreds .
sem conduct or device to which the present invention is applied; Fig. 12
shows a circui tAdoarding whi ¢chitsheasmectcoofiuther padesiend dmvdn tsi embodi nent
is mounted; Fig. 13 shows an electronic instrunent having a circuit 25
board on pimraliby ckmraemivhdwstaevit ofig moundmdodnnene s$sbsbuate., 9 1
9 MAR 2002 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The present invention
is now desudi bbe ielachmsied af nihecrseriipordected ohibpdi med shondihg
reference to the drawings. 5 First Enbodinment Figs. 1A to 1C show a first
enbddi nrenponticohe seerisodrikatest tdefiace -downhbohdihg .pFfeeraforavesinor is
appl i ed.

the bonding is 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 compact.

15 Since the bonding portions and electrodes are
electrically connected by the anisotropically conductive
material, a semiconductor device can be manufactured by a method
of outstanding reliability and productivity.

(17) In this method,
20 the substrate may be a flexible substrate and formed to

be larger than the regions where the semiconductor chips are
mounted; and
a flat support member may be provided on a periphery of
the substrate.
25 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



It should be noted that Fig. 1Ais a plan view of the 10 seni condudtSrMAR 2002
device, Fig. 1B is a cross-sectional view along the line IB-1BinFig. 1A
and Fig. iCis a bottomview of the sem conductor device. A sem conductor
device 1 conprises a substrate 10 a plurality (for exanple two) of
sem conductor chips 20 and 30, and a plurality of external electrodes 40.
15 The substrate 10 may be forned of either of an organic or inorganic
mat eri al , aoe pryvbéed morpicimdheonegiont wberehel baff thassemiabstinaterl0
formed of an organic material nay be cited) for exanple) a flexible
substr at echdpsedrefmaupbédi nile exdxRmaliekecubsdentan @ proyd defd am
inorganic material may be cited, 20 for exanple, a ceram c substrate or
gl ass subsheatregifAn doceipehndheorfSiaticsippont member cisanattachgdnic
materials may be cited, for exanple, a glass epoxy substrate. On the
substrate 10, i 418or *be mathotiemaynfvctheat comprize dhetept efcbandding
pattern 12 is fornmed on one surface of the 25 substrate 10. It should be
not ed t hat iprmddpfi drthe osthetrater cafeer paet estred2ofommuhtuing h&hene
surface of the substrate 10) an interconnect pattern may al so be fornmed on
the 10 SefiWaRdREAR2rothépsson ftdue sukisr iatteer sonhbet pRUETacd Dfcanebe
formed by covering the substrate 10 with copper or the |like by sputtering
or the |iké thef gramizaguhaitcty vehips nppand isecition@ tsur e, whearehithecase,
5 the interconnect pattern 12 is forned directly on the substrate 10) and
forns a twedecsgyedesubsernreviiedols adhenedrbvem murfdnsiofe anathemarti vel v,
a three-layer substrate may be used with an adhesive interposed between the
substrat ethe gemiceaduaterc iRy Pepesikel12o A tSAnfAGS O¥, Whiehi theyp
substrate 10 of nulti-layer construction may be used, Wth an insulating
resil@ andelgecéredese@repdorded | ani nated on the substrate or a multi-layer
substrate with a plurality of substrates |am nated may be used. The
i nt er connect paﬁﬂéFﬁ o ithel §68d cONAURERY tSh iR QEOEBﬁﬂlﬁﬁthPP@Bﬁ§°I4 and
pluralit | ands 16.. Each of the_bonding portions 14 is electrically
connectedcgépaﬂsléQEFrSHe bhet fezPaRfsthE. S¢RLCBBABCAG T pBRYViERs 1R4tRRY
| ands 16 re fornme be l.arger in area thap the interconnect portions .

It shoul d BElﬁBPé H&Feﬁﬁﬁﬁg TP B ML DN the bonding portions 14. 20

The bondi ng porti d lan 6 are forned within the nmounting region
of each of the séﬂ?i iﬂugﬁbf Eﬁggg%zo and 30 on the substrate 10) and are

not _formed out si_de h S ions.. The porti i U oned mﬁthin
the! unting re&goné g %r % oYt av%é%]ggn (ﬂ%ﬂe |ps%§6%%% g7 &
connect ed e,la 16 positioned within the respective nounting

regi on. %grﬁgt&@e %%§ﬁd|ng portions 14 positioned within the nounting

region of eithegy ogmf JaE S EORAREOL BBIRS 120 Al ddberrded, MB2002

30 nmay be connecte I"and positioned wthin t nount 1 ng regi on of

the ot her @t 5henteMbEOPANCI s CAd P8 bh AW r3MAucky,SiafRl the shbBPrAgedi €,
the substrate 10 nmay be fornmed to be oblong as shown in the drawi ng, and

where evepaRDhHR Waldet /@ s3 eGO0RAHSHFS IS required, may be forned al ong the
outline of the sem conductor chip. In the substrate 10 are fornmed through

hol @ 18. On thg2ohr oHghchpteht Ioa¥ @ PPOUHd PIRG nte inFeATibh hdlBathes to
say) the lands 16 are able to be connected to the surface opposite 10 to
the surfagbook Gestiibed @fenilkedddciOnweicpahd@ited? t hrough the through
holes 18. In this way) on the surface of the substrate 10 opposite to the
surface where tHhe1inThecahaectowht tidtsk hizméenst fof bk, paepeataihtgnefion
external electrodes 40 (see Fig. iC) electrically connected to the

i nt erconnhat phkt above? dbscedbede dioraweick Hdeerd! ural ity of sem conduct or
chips 20 and 30 are, for exanple, flash nmenory and SRAM both SRAMs) both
DRAMS, nenory and ASIC., or an MPU and nmenory, and have respective
pluralities of electrodes 22 and 32. The el ectrodes 22 and 32 are

posi26i oneBRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C s8how a first embodiment of the

semiconductor device to which the present invention is applied;



20 over some of the bonding portions 14, and are electrically conregt ®aR 2002
t hrough an ani sotropically conductive nmaterial 50. That is to say, the
sem conductor chips 20 and 30 are subjected to face-down bonding to the
i nterconnect pattern 12 of the substrate 10 by facing down the surfaces on
which the el ectrodes 25 22 and 32 are fornmed. It should be noted that the
sem conduct or chips 20 and 3 0 shown in the drawings have di f f erent s
zes and shapes, Fidls.t hex nay ezmialdhowe 0f sidvwmbnmentiord itk shape.thEhe 12
.1 9 MAR 2002 el ectrodes 22 and 32 are conmmonly gold formed by plating or
as wire, bemidendudtald JebecsitekehichaliepresentchhvéftiiBhels abplfiled;
ani sotropically conductive material 50 conprises an adhesive (binder) in
—whi ch conducti veigar.ti ghestocoBduckhue Safi therj | embBodiaened, ofnd tmy al so
i nclude a dispersant. The anisotropically conductive nmaterial 50 may be
pr ef or ned siefifieoaduleeelr) dettae athehédhithd beresentt iaventonais applied;
di sposed in liquid formon the substrate 10. A thernosetting adhesive is
commdnly used a¥ighed4adhewsve mbdifitcanisat pdpchel khitd embdddmen: nmt eri al
50. The ani sotropically conductive material 50 is provided at |east on the
bondi ng pehtiichnshe4 p rédstegrtndiniwesl i onvhien ddyel bed sot r opi cal | y conducti ve
material 50 is provided to cover the whole of the substrate 10, this step
can be carried &uat.sisSnmshpws\Waerfdurhardrdoddioperctal ¢ff thedsemivenfncrhmirer i al
50 is provided to exclude the periphery of the substrate 10, the
ani sot r opdealice condhdichy e heatparesEntbinvention be appaibdd to the
peri pheral surface of the substrate 10, which is convenient for the |ater
handl i ng of theFdgbst fAteo BT shhw amasovelopnent|gf cofiduaitihv embatddémealt 50 is
squeezed 20 between the el ectrodes 22 and 32 and the bondi ng portions 14,
and 10he cofidbbei sempapndurtordevige drpadiich ey bdes@nde inveat isondwct i on
t herebetween. I n this enbodi ment, thesem conductor chips 20 and 30 are
subj ect tappadeddown bondi ng. Wen the face-down bonding is perforned,
i nstead of using the 25 anisotropically conductive material 50, any of at
| east one of |i8AE- ReBRIWHra AqMelonmrpy i & ifdf thaprbedisertt @fhEhe t he

el ectrodes 22 and 32 to_the bonding portions 14. |n this case, 13 (1 9
MAR 2002 Semiconductor device to which the present invention is applied;

Fig. 8 shows a development of a sixth embodiment of the
15 semiconductor device to which the present invention is applied;
Fig. 9 shows a development of a seventh embodiment of the
semiconductor device to which the present invention is applied;
Fig. 10 shows an eighth embodiment of the semiconductor
device to which the present invention is applied;
20 Fig. 11 shows a ninth embodiment of the semiconductor
device to which the present invention is applied;
Fig. 12 shows a circuit board on which the semiconductor
device of this embodiment is mounted;
Fig. 13 shows an electronic instrument having a circuit
25 board on which the semiconductor device of this embodiment is

mounte.



the reliability is highest with netal-to-nmetal bonding. In this casfeg MAF 2002
bet ween the seni conductor chips 20 and 30 and the substrate 10 is commonly
filled with an underfill resin. The external electrodes 40 are provided on
| ands 16 of 5 the interconnect pattern 12. In nore detail, the external

el ectrodes 40 are provided on the surface opposite to the surface where the
i nterconnect pattern 12 is formed on the substrate 10, and are electrically
connect edBESTt NODEaFOR DARRWING OUTeTHEr INENTDOXRS 18. The el ectri cal
connection of the 10 external electrodes 40 to the lands 16 is comonly
achi eved by proThéi pyes@nterieadhsiongibshabwwidels cirlilbbednid heethsoogh ahol es
on the surface of the substrate opposite to that on which the sem conductor
chi ps ar enumbetredo f angir é e neddbyembo@ihent pr oceistsh dfemsnesuald v the

achi eved by providing a conductive material 15 such as gold or copper

pl at ed ondrheingmser surface of the through holes 18. Alternatively, when
sol der balls are used as the external electrodes 40, the through holes 18
may Be filled with the solder which is the material of the solder balls,
and a conductive material formed integrally with the solder balls 20 within
t he t hroughrbtl Embb@imemtt her, on the surface opposite to the sem conductor
chip nounting surface, may be forned | ands for external electrodes

connect ed by vi &ibel-es18r throd§h Bbbws 8o fhesint embodisentpawifer the2, and
external electrodes may be fornmed 25 thereon. The external el ectrodes may
equal | y beemdconductox devitedichwhichaihe byesendecinvientipbeis abpldedor of a
conductive resin, or the like. 14 ~1 9 MAR 2002 As descri bed above, when
all of thét| ahlruld Hec potedi diat WFili-n YMheisoumt DI eyiew oif t ithe

sem conductor i chips 20 and 30) the external electrodes 40 are al so

posilfi onedemicAnrducherndaNiceg Fégi-ohBoks theTroeni-eafticmR]l oHigws a2onand 5
30 (FAN-IN structure) . Wen bonding portions 14 provided within the

nounti ng EBEi bAn6fIBokR 1 R ddhi @RfdHdfor 1€Eht H2 NP whem 30l an @ fcéhgect ed
to lands 16 provided within the nounting region, the external electrodes 40
are al so 8PBECPPEYCEPTSIRTeGed R 0SEMAEPPENEECT2d8Yd c® bf CSBRTE8RAUEL Or
chips 20 and 30 10 carrespondin to(tthe nounting region in which the

ext ernal EBPBELFE&Es 180 3aPd Whadvhided! f oL OFRSF t'0¥2 hi @f eREBAFRBANC tOKe

| it f, . t j 0 d. 30 i inth i t al

i r et i onhAREnEInaBE aF-( RO el i, Sh@ X Her s boel sEEod857800na 22

f i duct hi 20 d_30 bj d. f -d bondi t

Che Bondi ng. por FHeneuEaE3kE 1BPeY bR FeH i hoti tRex PG R0 FIRPLR 1 t he
i f ] . _Ghi t f th t 10

o0 0o G S SRR 61108 20 80 o 6 Shle cubat Lok

devi ce 1 £@NaDguIREP £0"PF Y ornlld o £THPU-RAL NS ha APGKS, HeSEi LRRC

construction) and one exanple of a method of manufacturing the Same i's now

descr| bedgofl dsimpi 0F PYESLIBHG JAnbRae FOLARA I S0 A g EEaAINCC!

pattern 12 which has a plurality of bonding 25 portions 14 and a urality
of lands if £omnaaiRctd 9ot BerREAd ARPPRbrgRA1 &md e PLAY ! HEF Hd caduANCeE.

Then on the surface of tﬁe
20 for example, a ceramic substrate or glass substrate. As a
compound construction of organic and inorganic materials may

be cited, for example, a glass epoxy substrate.
On the substrate 10, is formed an interconnect pattern
12. The interconnect pattern 12 is formed on one surface of the
25 substrate 10. It should be noted that in addition to the

interconnect pattern 12 formed on the one surface of the

substrate 10, an interconnect pattern may also be formed on the

10



substrate 10 on which the interconnect pattern 12 is forned) 15 .g ﬁANﬁﬁUZ
2002 the anisotropically conductive material 50 is provided. In noD
detail, the anisotropically conductive material 50 is provided on at | east
t he bondi ng portions 14. The plurality of the sem conductor chips 20 and 30
having 5 a plurality of electrodes 22 and 32 is provided in advance. The
el ectrodes 22 and 32 are positioned over the bonding portions 14 of the
ani sot r opiotalelry smarfédwet.i ve nmaterial 50, and the sem conductor chips 20 and
30 are mounted on the substrate 10. Next, at |east one of the sem conductor
chi ps 20 and 30The imtetbensebsipat eedd) 12 cpnadss ddrmaddby o vaniongd-he
portions 14 and the electrodes 22 and 32 are electrically connected through
t he conduGlibserpart 10l esthfcoprenmsatreofikal by smuntuering omttdre AliksD.
Then fromthe surface of the substrate 10 opposite to that 15 on which the
i nt er conneot fpamt @raorduc siveorfiekd), \wind etiehdnghthel samd 8 Imttdriposade .t he
external electrodes 40 are fornmed on the |lands 16. By the above process,
t he $en caheuthbercdennectlpa stein di2nid. f oaowed diingcttd vt bm S herbodisramatt,e si nce
t he bonding 20 portions 14 and el ectrodes 22 and 32 are electrically
connect ed 18y tamal divigws r@piwal Lpyeanduwdis tum teatwel ildu 50an aisseirvendos or
device 1 can be manufactured by a nmethod of outstanding reliability and
manuf act uridhgsdivar. adiléeirnatdseds Seddrre eEisvimeb stirgde May dL0sstbws a
second enbodi nent of the sem conductor device to which the present
inventionWiisthappI pddesi®e interposed between the substrate 10 and the
interconnect pattern 12. Alternatively, a built-up substrate
10 of multi-layer construction may be used, with an insulating
resin and interconnect pattern laminated on the substrate, or
a multi-layer substrate with a plurality of substrates
laminated may be used.
The interconnect pattern 12 includes a plurality of
15 bonding portions 14 and a plurality of lands 16. Each of the
bonding portions 14 is electrically connected to at least one
of the lands 16. The bonding portions 14 and lands 16 are formed
to be larger in area than the interconnect portions. It should
be noted that bumps may be formed on the bonding portions 14.
20 The bonding portions 14 and lands 16 are formed within
the mounting region of each of the semiconductor chips 20 and
30 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 20 and 30 are connected to
25 the lands 16 positioned within the respective mounting region.

Alternatively, bonding portions 14 positioned within the

mounting region of either one of the semiconductor chips 20 and

11



.1 9 MAR 2002 It should be noted that Fig. 2Ais a plan view of ”‘fg AR 2002
sem conduct or device, Fig. 2B is a cross-sectional view along the! my
I1B-IITHin Fig. 2A, and Fig. 2Cis a bottomview of the sem conduct or
device. A sem conductor device 2 includes a 5 substrate 110, external

el ectrodes 140) and the plurality (for exanple) twd) of sem conductor chips
20 and 30 used in the first enbodinment. On the substrate 110 is fornmed an

i nt er conn@tmamtteecanpe2tedThe 1anés conresti tpmned wirhdn gbeumegnbdngdi ng
portions 114 10 and | ands 116. The bondi ng portions 114 are provided in
posi ti onsregionspbnthagotber hef etket seniesof@ughdr3ghapst R ardi 36ndlot or
chips 20 and 30. On the other hand, the lands 116 are fornmed only within

t he nmount $bgpléfvonromming dfi et heheesiubmtdiadteorl Cmay 29 Soume&d. tFhbeef or e,
the lands 116 within 15 this one of the nmounting regions are electrically
connect edobbonticaboalipwy por thendrawing .t ldnd twhexn evenfmehe extnemeg

regi ons through interconnects 115. Since the |ands 116 are fornmed in this
vay, 5t he exmpanthesbebs redad red) may k¢ Sormadrad ool yheiqut hinsmefnbbet i ng
region 20 of one of the sem conductor chips 20 and 30. It should be noted
that in FegmioondpeEosi APAPLi cation a reduced nunber of the external

el ectrodes 140 are shown, and a | arger nunber of the external el ectrodes
140 can act ual | Jnbcherskafaen tex Heanea £onmead threagdy hodesr & 8an@nnbhRod of
manufacture 25 is the same as in the first enbodi ment described above.
Dependi ngtbrovgk holes cbhrixe nRiiteioned the Ladf iLfg Fhedt igt Eoosay.

mot herboard, it may be beneficial for all of the external 17 1 9 MAR 2002
el ect r odeSha 4bRREs Pk @FR @hleatted Pencansprgied FechbPorukSara epPROSEESNd
enbodi ment of the sem conductor device 2. To prevent inclination of the
senilBondut?® oFhBefuEd adfe Afo LPXMRA iR | %altaﬁcén&l?rlicﬁﬁmrﬂﬁht?%@t%?Pt he

not her board, a rojection of the same_size, hei 2) and formas the

ext er nal EPE‘B??BdE elﬁbr?r’é@hb]éqﬁﬁr’r%ﬁ ohtt FBI& \YR¥ce®Bf LRReSUEPRERAPE 110
opposite to t hat t he sem conguct or nmount ed. Thi s

chi
pr o ect of st T e e o Cha Faf%%ﬁ%%%hfol%ﬂ?%ﬁs&. rent
Fi gs. 3Ato€ E‘% f]thlrd enbo |rret of semgn]?uctor deV|c<?to whi ch
RYR o P

the prese?l‘? R Gt ARt urt sy A deﬁ‘éeﬁt}? AT eies 4:9 €%a plan
 ong t htepﬁr%i@??é%%%f’r‘é%% rlﬁdéghﬁﬁt cgioceigd Tt TR he SR E ot Bl e
semlgondu % B?ﬁ A sem conductor device 3 includes a substrate 210,

ext ernal 530) and the plurality (for exanple, two) of

sem conduct or C d@f{’tﬁoo#%%qnf&&&tﬁcéaf Ehizfk YPAN8O ar D FOE
substrate 210 |s orrre nterconnect pattern

example, flash memory and SRAM, both SRAMs, both DRAMs, memory
and ASIC, or an MPU and memory, and have respective pluralities
of electrodes 22 and 32. The electrodes 22 and 32 are positioned
20 over some of the bonding portions 14, and are electrically
connected through an anisotropically conductive material 50.
That is to say, the semiconductor chips 20 and 30 are subjected
to face-down bonding to the interconnect pattern 12 of the
substrate 10 by facing down the surfaces on which the electrodes
25 22 and 32 are formed. It should be noted that the semiconductor
chips 20 and 30 shown in the drawings have different sizes and

shapes, but they may equally be of the same size and shape. The

12



212 . The interconnect pattern 212 includes bonding portions 214 zr\!ﬁ Iﬁgds
216. The bondi ng portions 214 are provided in positions correspondi gM 2002
the el ectrodes 22 and 32 of the 25 sem conductor chips 20 and 30. On the
ot her hand, the lands 216 are fornmed on the outside of the nounting region
of the sem conductor chips 20 and 30. Therefore, the bonding portions 18
~1 9 MAR 22 214 within the nounting region of the sem conductor chips 20
and 30 aneléeberbdads22ltndpdsd wrenedmmanldydeol i Sormedthng adging oar es

el ectrically connected through interconnects 215. The substrate 210 is
formed t owbeel dvgemahagudicl yrluenniiggerlegsod derobrt hecbkémkeomatierdvalchi ps
20 and 30. Since the lands 216 are forned in this way, the external

el ectrodes 240 The axmiszotvopidadly daedidei vemrtieiakdloromprilses an

sem conductor chips 20 and 30 (FAN-QUT structure) . It should be noted that
in Fig. 3&hésivei fpinfliecat iimn whicdd weedunmiber ddroiciée éxodémrdunakive

el ectrodes 240 are shown, and in practice a | arger nunber of the external
el ecbr odefi28rtansbéippeveddd. add may slbst intdudélai dippevednd.aThkat
support nenber 200 which is rigid, for exanple of netal . The flat support
menber 208nisotveepiocaléynfonducthivesnbseriad 300maydbeaprnefionmeainess, 15
so that as long as it is rigid there are no restrictions on the material.
For exanpéesheetbretthen athexedtto fhessuhisdglaty 10 .copparyabrogisposednonl y
used, but this may al so be fornmed of plastic, ceramc) or another

i nsul ati ngnnbiewidl form onj shenpeksheate i1he Anthernopething adhdaiveve
material 50 is 20 provided on the interconnect pattern 212, and when there
i s no cond8ctdcawaroiy t HeedondiBicttbee dp@hesivessif t fBeamBrbsebpPRAFAYLY
conductive material 50, even if a netal flat support nenber 200 isused,

el edfri cafordnativronmBéewdad t B&i-nt Sh@niaisPei Wi FADUY apendnetivat
support nenber 200 can be prevented. 25 Alternatively, when the flat
support nBabRFi2H05PsipoPREUIERdaAt| he®E bt ‘Pﬂgthﬁtéﬁmé%{lgtﬂ@?‘élﬁﬁﬁ bé.an

el ectrical _connection fromthe conductive particles_of the anisot rogi cally

conduct i vA188rnativelynwhepshesint safrepicay ly Fopdec thve mafediiiadn > Payer
at |l east on the ¢contact surfacehvm' h .t he anisotropically ﬁond#cti ve
material 58 %’FPYh‘ge 182 Rpport e odo the supstratecfdutPinsb8Pween

e L0t QRIS 216, B0t Vit ShHBRRELSBERRES 09020520
t . 200 . dh d,to th bst 210w I
SUpte | TRADEEAZD0 S 1B P 0 R 08 0IbAReR SOHR e

flat SUPPQ{,LSQF 8?%8%}{@ a%g%%%%ﬂlgﬁ ddb irUDéJ?fnta;tréQ“ira%QEBQY?i t he

sem conductor chip and e on e periphery of the sub raile 210

by the anhggtﬁggtﬁc{ﬁe&q&%dﬂﬁg ﬂ@r{ﬁ@f%ﬁles?{)fagge&ﬁft re?ﬁu8¥€9aitE ige

substrate O1s exl bl e substr atness o e portion outside

the sem cQREURTY coRivieh i2h 2REr30h&NG ddienRABhRRG ¥ £ And Bapkerathsipate 210
can be assured. In this enbodi nent, the flatness of the region of the

substrate 210 ifhuhigdsbBeoBXtR1NG c6hQGEERIESMEABrERE BOOYE degiszagsur ed
by the flat support nenber 200) as a result of which the uniform hei ght

(copbanarbk¥yweeh the €xéethdles! PZIAaIaD 24Q ¢he BEnashyr prt26nst Pl than
thls,_the structure and net hod of mangfa_ctur_e IS _the same as in the first
enbodi nenandad tbaduakave, pantli dees Ay ApRahednid bedvide electrical
conduction therebetween. In this embodiment, the semiconductor
chips 20 and 30 are subject to face-down bonding. When the
face-down bonding is performed, instead of using the
25 anisotropically conductive material 50, any of at least one of

light, heat, pressure, and vibration may be used to bond the

electrodes 22 and 32 to the bonding portions 14. In this case,

13



It should be noted that in this enbodinent, in the nounting regi or, g)fMAmQ[]ﬂz
sem conduct or chips 20 and 30 on the 25 substrate 210, no external

el ectrodes 240 are provided, but in this region also, external electrodes
may be provided (FANIN QUT structure) . In addition, or as an alternative,
external 20 1 9 MAR 2002 el ectrodes nay be provided in the region between
the sem conductor chip 20 and the sem conductor chip 30. The sem conduct or
devi ce 4 shewelialbi gty isshibghestamilth shbal ngot hetettlrmding! dot thdes 240
provi ded inside and outside of the 5 nounting region of the sem conductor
chi ps 20 aasle 30 beetverst webr teemisemdwoeidect chips p30 2@nsnd3 @0 aord t hde
substrate 210. It should be noted that in the third enbodi nent) when the
substrat es@iftrasel 10has tbamoedy féfldied ng tr gpentridasr{ft eeaipl e when
the substrate 210 is of cerami c or glass epoxy) , 10 then the flat support
menber 200 i s nDhenextesnall gleetjuoded. 4PFoarehpEabddedeon Fagds5l6hodis a
fourth enbodi nent of the sem conductor device to which the present

i nvedti onthe appeiredonnazvdt MastedA 138.t dr6Gnshewdetdélel drenexbérnhé
substrate of the sem conductor device shown in Fig. 5. It should be noted
that Fi g.ebéctsodepl 40 \dmay, pFoyidéd pn Ll oserfacei opabsiit@y tad oket he
line VB-VB in Fig. 6A) and Fig. 6Cis a bottomview A sem conductor device
5 i ncl udesunfageswhare Ih@ iggremmnhectorrahtesn320 dmd f33Med eranthe
external electrodes 340. The substrate 310, is as shown in Fig. 5 forned of
a materi asubmtrateahObeandnereapbie¢hrpanllyurannpatefieteatbeol andswd sl ayer
flexible substrate or in the case that the interconnect density is required
to be furthepughciaddrouglpoleis| 18y The md asstriead [woanaaidiamed the
preferable. The substrate 310 fornms_an_obl ong shape, |onger in one

di r d8t i onexperpal lelersredes & toubher hards1Hy ieonERndananbisveghbis 320

21
providing solder balls together with flux on the through holes

on the surface of the substrate opposite to that on which the
semiconductor chips are mounted, and formed by a reflow process,
but may equally be achieved by providing a conductive material
15 such as gold or copper plated on the inner surface of the through
holes 18. Alternatively, when solder balls are used as the
external electrodes 40, the through holes 18 may be filled with
the solder which is the material of the solder balls, and a
conductive material formed integrally with the solder balls
20 within the through holes 18.

Further, on the surface opposite to the semiconductor
chip mounting surface, may be formed lands for external
electrodes connected by via holes or through holes to the
interconnect pattern 12, and external electrodes may be formed

25 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.

14



1 9 MAR 2002 and 330 are mounted. It should be noted that in thisl § MAR 2002
enbodi nent the sem conductor chips 320 and 330 are of the sane size and the
same shape, but may equally be of a different size or different shape. 5 An
i nterconnect pattern 312 is formed on the substrate 310 . The interconnect
pattern 312 includes bonding portions 314 and | ands 316. The bondi ng
portions 314 are provided in positions corresponding to el ectrodes 322 and
332 of the sem Bendiedarildd pab®¥@,anwh880, ahhd ofr etbkeckandsl |6 cemeect ed
10 through an ani sotropically conductive material 350. On the other hand,
t he | andsp8&fbtapeefiomizd ionlthenindiamt ihg megrionnefr egieonseniocordof tohe
—_ sem conductor chips 320 and 330. For this reason) the lands 316 within this
—one nount chgpsel andadd, ttiee eortedinng lpel ecarod@bi4diate alislkeposhtiomednt i ng
region are 15 electrically connected through interconnects 315. The
i nterconneitbiflbharmofintied begiesnofhthsespmondaduotochcpdp82@0anad330)
and are not covered thereby, and are protected by being covered by a
prot &cti va0| cRAeY - BO2 taolucrtagiedt. When erd e pSirtdenishk4 paeds d3bBwatsinor med
in this way, the external 20 electrodes 340 are also fornmed only within the
mount i ng thgimounfingeredioneo ey mfudihe semigomRRE tard c3des. 210t agdoul d
be noted that in the drawing) for sinplification a reduced nunber of the
ext er nal 2P @cte codesegredrelahded 6 andvidegrwicth e thelmgunting Fegd osf, t he
external electrodes 340 can be provided. Wth 25 regard to the disposition
of the exthenekterealrobestpades A0 @rr Bilised eilgcitird cefilyd ceppegitieshto t hey
may equal |y be di sposed using a flat support member on the outside of the
sem conduelestzedes] 2 VP0G 2chPh. FemiaPBduabedi nehipst RO r @&gidon38f t he
substrate 310 between the sem conductor chips 320 and 330 is bent so_that
t he 18ur f ae@r5£SPREBAINES thoattd & P YRt WY cHegReNs éf BNt Bhe cAXpSrBa32o and
330 are nmounted forns a V-shape. 1t_should be noted that in the draw ng,
t he subst Pheet3Pdess4feAregPE@Y4ded wi t hout forming a crease) but equally
the substrate 310 may forma crease. In the substrate 310, as  shown in
Figs. 6A and 6C§°Fﬂrﬁﬁﬁgber¥&1 ngFHedyi oRMBPALRERE  ondheor REWTA LY t y Obf
hol es 300 nay be forned. 10 By thi ans, the resiljence of the substrate
310 is reARBLACRGHEPE EHIPSe 290 PE% A (¥ Detl LoBRY HEcONRS RELFERLAY hol d

t he bent f Lt shoyld b ted that the int ts, 315 f bl
for med S0 AECE58P.FA MRIREFRLBATE BIPAHE 16 Adrc BRI EPE SHEChESIgE
f d th I 0. 15. T 10Q.i , d f f
{ he Bom coRaMRRoP2cR pEhS o emhioRathat! Bhted! fa BnliRh n Bl o hlS eP LbH oo
322 f h A f ith i i ite t
22 2 e R G BTSRRI PL T, PR SgRBRL 1O
adnesi ve dofce WenReRS [ Mt b 2Butubslealn Sihe| sdipldH azedehy the
adhesive force of the adhesive 304. Since the surfaces of the sem conductor

chips 3205aRd-330udte ! ERips 141 a3dN86] Obhé 2 RASK £t CnaEMErathan EhE
adhesive 304 is an electrically conductive adhesive, the potential of the

adher ed syefioe®s f thbeamSEIIeR HYELiFeLhinBSa 25320 ,AREe38OmE8BnlacEBEe t he
sanme. Wien the adhesive 304 is a thermally conductive adhesive, heat can be

t r angf er r gdvhebWeeganh®eS aiadeo RGupladt .chi ps 320 and 330. For exanple, when
one of 23 .1 9 MAR 2002 the sem conductor chips 320 and 330 emts nore
heat and the ot {haisesMbedimsst Rastthé AbBveoddés fgived com saductviesh byngAassi ng
heat fromthe one to the other. The adhesive 304 may equally be a
pressur e- sa8Sidxand ladhesi we . meidAdbes maauIk turigheethéosamer s | howi d
formis applied to the back surfaces of the sem conductor chips 320 and 330
in the statscshben.i RilFsgs. thA sab6€raardibDhhaeidhyeforhedbankreovnf ahes of
t he both sem conductor chips are adhered together. Alternatively, back
surfaces bdhtelreonarictornphrctenrn ch2p wialcloehpesia | phedal dget e hoddfihgn t he
gap 10 filled with the adhesive 304 in liquid form

25 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,

15



Except for the above described points, the construction is the sanpgané n%l]UZ
the first enbodi nent descri bed above, and description is omtted. 1T should
be noted that sem conductor chips of different sizes nay be used, but in
this case when the 15 |l arger sem conductor chip is disposed on the side of
formati on of the external electrodes 340, this will give greater
geonetrical stability) and is preferable. In this enbodi nent, two

sem conduche®andkiqrr a3y 880darctiveanhténiah S0 iis gPrdwiddd minemdhan two
sem conductor chips 20 nay al so be used. In such a case, the surface of one
sem condubdtai Lhitheoppdsoteopd calld yscohduet dmewn icdr 1 ok 5@ eéstpromlesdade
formed may be adhered to the surface of one or nore of the remaining

pl uralitymfatseheasthdubeoborfiipg pppesione tld .t he surface on which the

el ectrodes are forned. By neans of such a formation, 25 a plurality, and in
particul ar a | alge pluredri ©f of ethe sraictoorduwttiqas chap sb20 sungeB D iposenlgwi t hi n
a small area. Further, w thoutbending and superinposing the substrate 24

.1 95 MAR @02 rfadri tgaolf elagtrodesiZDrodcB80rismymviadigd unaadvgnoe. The

sem conductor chips may be nounted on plane) and then the substrate bent
and supereXeoseodes 22 lrsd 82bedienpasibfionkd serrcthdunomdinie\paxt bona 5
plurality of the sem conductor chips 320 and 330 are superi nposed, and

t her ef or elevef rovee awipattorbcaltlyn bendulcitdwed naterial t A6, praxd otke

enbodi nents . It should be noted that for the nethod of manufacturing the
seni conduaticerdictos, chirs 2dhanded Acaire MPuntehen sHeasubsbratiest?i bed in
the first 10 enbodi ment) except for the bending of the substrate 310. Fifth
Enbodi ment Fi g.Nex§ s at deaftopRenrfothg spmigorAyedrFeAhins 2Acandbdlrate
of the sem conductor device to which the present 15 invention is applied.
In 1hi s abditerulityake skhi DR daarE e RINGEGIRIF tiens 14

sem conductor device 5 shown in Fig. 5 a substrate 410 is in a bent

confi gur a&fl%ﬁheml?ﬁ‘érggsﬂﬁata@dﬂg argselgcipd cpddat RORRABBERASHRIOUGR

sem conductor chips 320 and 330 are nmounted. ;20 In the substrate 410 shown
in Fig. 7hetcrRauctiye pereifdes £Ff obhedanifetropd caddy copdyciive
extendi ng along the bending |ine of the substrate 410. In other words, the
substrat 439181 2%t al ong the hole 400 which is a slot. In Fig. 7, a
plurality of hql.es 400 is, ali d. Since the holes 400 are .[forped.inside 25
D Sl G etge of e dasm Fuf € uHG T AE dite “HBeERaT S0l 0 ARP SRR FRLPH50

remai ns. Ther.ef ar the substrate 410 repmai connect ed w.tho bei

i vibied” S 5 Ung s OR P e L T U et
pattern 412 is for. . The jnterc a r i $af ass over
t he hol eghoi:b%; lséljnlcmg: Iﬁ’e&geu 'sEt‘riaet ggg%%%iag %%§525§é§5e38ng%mgfﬂo%xﬁeegh% es 400
formed, the ijdegsoppect pattern 412 is not divided. 5 Wen the substrate
410 of the above construction is bent as the substrate 310 in Fig. 5, the

edge where the gl eRe4QPA® JAEEESS [ OLHE RN ndlt DMt g6vedEe 10f3 L he

sem condudt or
obtained. According to this embodiment, since the bonding

20 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 Second Embodiment
Figs. 2A to 2C shows a second embodiment of the

semiconductor device to which the present invention is applied.
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device. Therefore, since the sem conductor device forns a clear o ;iiﬂ 2002
positioning is easy. 10 To other aspects of the enbodi nent, the d r|§$'gﬂ
under the fourth enbodi nent can be applied. Sixth Enbodinment Fig. 8 is a
devel opment of a sixth enbodi nent of the 15 substrate of the sem conductor
device to which the present invention is applied. In this enbodi nent of the
sem conduct or device also, as Wth the sem conductor device 5 shown in Fig.
5, a subsitatshchild i bei matdd@ntthasenf Fgr atdzonisOmn t pdasubsiewt ®@fH1lbheas in
the fourth enbodi nent) the sem conductor chips 320 20 and 330 are nount ed.
The subst sa@inécbhBushewndenibig. FBgha2B d sslai £rb@6 - sechddhalhei elyai bnigs
divided. In other words, the both dividing edges of the substrate 510 is
spaced apahé WhnreebyBt mEBskint F500 23, fendeBigTh@Cskipt abbBoteamenmdewalbdng t he
bending line of the 25 substrate 510. In other words, the substrate 510 is
bent al onghéhsemsicond@otoOndenic s ulPstseatie &idycttor idevwiraxp@néot lpdetsean 512
is 26 1 9 MAR 2002 fornmed. The interconnect pattern 512 is fornmed to pass
over 5t he shbttb80e Bl hcextermibsiesteosed® 140di andidthe plluirelprtaf dfalyl e f or
the width of the interconnect pattern 512 to be greater than the w dth of

t he int erepampte, patcleodf d#éfisbndnctarkihipd 205apdad?) needsumsthreatérs5t0 of

t he above construction is bent as the substrate 310 in Fig. 5, the edge
wher e t heembot@iimefti.s formed forns part of the outer edge of the

sem conduct or device. Therefore, since the sem conductor device forns a
clear outline, Postheosuhgtrateaty?d i9 forpeficanatpeercomhechepahbedinnent,
the description under the fourth enbodi nent can be applied. Seventh

Enbodi ment1gi heipsezcogansicsppehtesh 1d Sipchudpsdernreing peontions114
substrate of the sem conductor device to which the present invention is
appliPed. Fnds lansdnii hidft dThe ePonfiom wersiqen didodrrenPrayvided an
joining member 620 is provided, spanning the slit 500 of the substrate 510
shown in FP§1t8°nByCPm§ﬁ®H9ﬂQ%Qﬁ1Qﬁ the pLeRFRGIRENBEr agvh 33 hefstbstrate
510 which 20 has been divided is joined and reinforced, Therefore, the

wi dth of BAMiAPBABGKAECENHRE t%H ﬁnél%onseﬂ fde asBeraand hdhe deRdst 1ife

i nterconnect pattern 512 shown.in Fig . The joinin nggb 620_may be
formed of 2Ffe & Qﬁﬁ?qn&%&YaP1§§1Pm§h%n%?EBﬁhBEtﬁﬁﬁ%éh ?nﬁNﬂﬁlFﬁE

e COne gl AL AEET8120 50! A1 TR VY, ZeELeRb0g, oy 8 TSN 308 by SR,
not lrseqw H’x.[l]g ct>rr1]ee o eermoun Eggelsesgefoﬁg abree Ie %afsiec%112y7connected to
the bonding portions 114 within the other of the mounting
regions through interconnects 115.
Since the lands 116 are formed in this way, the external
electrodes 140 are also formed only within the mounting region
20 of one of the semiconductor chips 20 and 30. It should be noted
that in Fig. 2C, 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.
Other than this, the structure and method of manufacture
25 is the same as in the first embodiment described above.

Depending on the interconnect pattern of the mounting substrate

or motherboard, it may be beneficial for all of the external
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.1 9 MAR 2002 To other aspects of the enbodi ment, the descriptionjundesR 2%
si xth enbodi nent can be applied. In this enbodi nent, the joining nmenber

has been described spanning the slit 500 separating the substrate 510, but
the joining menber 610 may 5 equally span holes 40Q (see Fig. 7) which do
not separate the substrate 510. Such holes 400 may also be terned "slits."
Ei ght h Enbodi ment Fig. 10 shows an ei ghth enbodi nent of the sem conductor
10 devi ceelectwhnpdhst héOptesbat congentiretieds iappl FédglFhdosetiicondsctior
device shown in Fig. 10 has the sane configuration as the sem conduct or

devi ce 5 shewaerpnfi gmbbdimendpioff dthen sampistoradwc 7d0) edidel 2.700. In the
substrate 710, in the region of bending, a 15 plurality of holes 700 is
formed. The pl ufal prgvehthbheiii@@ioonpfi thestenicerdvntipngdeving the
bending line, in ain a parallel formation. Alternatively, the holes 700
may be tetoed welight, imbadaneeplducd ng mdun thigie oy Oohe shotkedboadidng at he
substrate 710 may be fornmed. By the formation of such holes (or 20 slits)
700, 5t he Bubierttion79b thensaive goider hel dehd arthd onm ascbhreektpaniadrn 312
passes over the holes 700. In this enbodinent the description referring to
Fig. 5 cadlattvodesappli may bs fpnrrdeEapotheepurfpage of thewsuhstiratie
enbodi nent of the sem conductor device to which the present invention is
appl i ed. 1h0tpepegite ro Nyt 2om2whéahcshgueedi chnguatahosimip n2fi ¢s 11,
with a hole 800 formed in a substrate 810 interposed, a flexible resin S20
i s provi degudkefneThif RxoheetiopMarmde fermefsofnees tBior F2PS @r &hempl e a
soft polyimde resin may be used. 5 The hole 800 is formed in the region
where theldk®strate 810 is bent. The hole 800 may be terned a "slit, " and
in place of the hole 800) a slit dividing the substrate 810 naybe forned.
In t!Ri s enbodi ment, the interconnect pattern 312 is formed on the inside of
t he bent portion of .the substrate 810, 10 and therefore without the resin
820, the gth?cEﬂH@éﬁmﬁaﬁtern 312 woul d be exposed to the exterior through

t he hole 800. Hut here_the provision of the resin 820 within the hol e 800
enabl es the intE+&Bnnedf p&gte?ﬂ 38Bo¥, Be b?bféct%ﬂp°%%W§85er?§siﬁ@@ t he

resin 820 is.flexible éhe.re in $20 n be provi ded jle .15 the.substrate
810 i 's st PERLGRBABECES ITVIEE 1 HhLCP AiP DERR P A FRT 130 d S9ABPhAAE

th ft i i th Ki fLici e Lt houl bhe. t that th
ooy ot ThE (I "l 1o V04 CBeCTEL ! PO BT SNBHLE WP AFC E (AL (N

e”bqgi”E”LémiIQSdBE%EQ”&eLQXSPt#P&.Qﬁ?iﬁ?aaQBLESQs%%tﬁokaﬁevggwnaEXBg
the line IIIB-IIIB in Fig. 3A, and Fig. 3C is a bottom view of
the semiconductor device. A semiconductor device 3 includes a
substrate 210, external electrodes 240, and the plurality (for
example, two) of semiconductor chips 20 and 30 used in the first

20 embodiment.
On the substrate 210 is formed an interconnect pattern
212. The interconnect pattern 212 includes bonding portions 214
and lands 216. The bonding portions 214 are provided in
positions corresponding to the electrodes 22 and 32 of the
25 semiconductor chips 20 and 30. On the other hand, the lands 216
are formed on the outside of the mounting region of the

semiconductor chips 20 and 30. Therefore, the bonding portions

18



20 of semiconductor device or to the nodul e construction thereof . 1A MAR 2002
face-down type sem conductor device may be cited, for exanple, COF-(Chip On
Flex/Film construction or COB (Chip On Board) construction. In these
enbodi ments, a sem conductor device having 25 external el ectrodes has been
described, but a part of the substrate may be extended and used for
external connection. A part of the substrate may be used as a connector

| ead, conBddt with2p thelmounpkngogeginp pé wbensemiganduetorbshi®se20or t he
substrate interconnect pattern itself nmay be connected to another

el ect r oni endn3q podethe 1Epdish2t fasitirnddomisiide ohiemoanising saadonor s
may be 5 elimnated, and using a sol der cream applied on the notherboard at
the time efrenrmimdtrfaniithecapnietiearthraygler Anterepnnests mS5 be Ther ned
as a result of surface tension during the fusion thereof. This ]

sem condusubstgafecelPsia Lormed| & e AArapy Fhaty &fe pppRtangsERPASRduCt Or
device. 10 In Fig. 12 shows a circuit board 1000 on which the first

enbodi nenpfothehsenéfradusieTorcdds &P 1234 Hunted. For the circuit board
1000, an organic substrate such as a gl ass epoxy substrate or the like is
general | y used. SEAceheheikands Hdargelfosmedninntei ddYecthgatkELENGL f or
exanpl e cogper is fornmed 15 to constitute a desired circuit. Then by
mechani caelesk#ederosdBf2E8r2 ESPIRATRA RIESIR thfe Monndangh &gt 9faller n
and external electrodes 40 (see Fig. 1B) of the sem conductor_device 1,

el ect ri cath@otftkasi ¢ ¥ 684 Piss2 @ @Mded @ d FAN- AfoBFEuUBEURS? ed & ARPULRe

sem conductor device 1 has 20 a nmounting area which can be nade as_small as
the area P8rRABEALFRAL AhdE ciQ, T84T Stmeldiidicd Wy & R§Iraed BRPRGT
board 1000 for an el ectronic instyument, the electroni¢ instrunent itself
can e na8f fBfeS¥5RPRRL. SWRGHTP %’Qﬁq‘rea’é?e 10U 2 B%r ' oBhRFhd©Spdce can
be obtained, and_t herefore .higher 25 functionality is possible. Then as an
el ect r oni a#ﬁ&rrﬁ}’rﬁh?reﬁti%%%ﬁﬁwéf iegleCtro es 240 A Be pFovided.

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 maintain flatness,

15 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 commonly used, but this may also be formed of
plastic, ceramic, or another insulating material. In this
embodiment, the anisotropically conductive material 50 is

20 provided on the interconnect pattern 212, and when there is no
conduction from the conductive particles of the anisotropically
conductive material 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.

25 Alternatively, when the flat support member 200 is formed of
an insulating material, there may be an electrical connection

from the conductive particles of the anisotropically conductive
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circuit board 1000, Fig. 13 shows a notebook personal conputer 30 ~]MAR9 .
MAR 2002 npo. It should be noted that the above enbodi nents are ex&ébl il
the present invention applied to a sem conductor device, but the pfesent

i nvention can be applied to any surface-nounted 5 el ectronic conponent
requiring a |large nunber of external electrodes as in the case of a

sem conduct or devi ce) whether an active conponent or passive conponent. As

el ect ronimatenpahehf s, BYofortranpl ep impulatdiored avsy storkeastpani tbes,
coils, oscillators,filters, tenperature sensors thermstors, 10 varistors,
vari abl e cestacorsyriace fwitds . the alilsaff ramiecably eceirdect bed mabediaint s,

as the nethod of nounting the sem conductor chip, face-down bonding is

appl i ed) DUtonetualfily tvéwppdohdiemipe 2 0 TAR Yerdpe ait orndad tBomdhegyeenor
simlar nounting nethods can be applied. A nounted 15 nodul e type of

seni condutherinkercennpecwhpahtarnoib? nandorheffiae swprertesenbbed200

sem conduct or chips and el ectroni c conponents ot her than sem conduct or

chi p& is eduMecHrewonbed @iem §irde flat supporpmerdpx 390G fMPWBnetal A

sem conductor device conprising: a plurality of sem conductor chips having

el ect r odeBhe dica tasugredti Rembasr3 Yo may bgi adkered Yo thieasubgsmatieodtifng; a
substrate on which an interconnect pattern_is forned, the interconnect
pattern Havilhg BondIerepolti dasuwlatimiach afbegizetr Rideenf than the

anisotropically conductive material.
The flat support member 200 is adhered outside the
10 mounting region of the semiconductor chips 20 and 30 or the on
the periphery of the substrate 210 by the anisotropically
conductive material 50. Therefore, even if the substrate 210
is a flexible substrate, the flatness of the portion outside
the semiconductor chips 20 and 30 and the periphery of the
15 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 support
member 200, as a result of which the uniform height
(coplanarity) of the external electrodes 240 can be assured.
20 Other than this, the structure and method of manufacture is the
same as in the first embodiment described above, and description
is omitted.
It should be noted that in this embodiment, in the
mounting region of the semiconductor chips 20 and 30 on the
25 substrate 210, no external electrodes 240 are provided, but in
this region also, external electrodes may be provided (FAN-

IN/OUT structure) . In addition, or as an alternative, external

20



the semi conduct or chip are connected, and |lands to which the bondqqg

portions are electrically connected; wherein all the external electroﬂ

t he sem conductor device are electrically connected to the |ands, are
di sposed only within a region where one of the sem conductor chips is

nmounted. 2. The sem conduct or

and

AR W

es O

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

wherei n acseetpedesf mhAg obe sprbeddddct on cbhe, negfbni sbdiwpepedthe a
regi on where the external electrodes are provided, opposite to a surface on
whi ch t hegehgebhadesoar iy ned iandadbrReeddnd cvrRludtane ohipt dIeastrhene
\\Srenaining sem conduct or chip opposite to a surface on which the el ectrodes
—are fornegdemBconbiacseti denduet ar siownceénarigef 4negd an ekample, shbeiagn the
substrate has at | east one hole formed along a region to be bent. 4. The

sem condugh@rexieat £l asl gtaf ek 24 0ChbgbMidedwbrs tde dh® dndsides oFf shet

extendi ng along a bending |line; wherein the interconnect pattern is forned

to pass ometntbAaghtdeiompd thd semiidniiittASchhpeci haad rolgndbetheesnl ot

extending along the bending line forns a part of an outer edge.

5. The

sem conduther sdricoadas tdef ichdgsi 120claadn3d, orhertss subgptratéi 2y00f the

hol es are fornmed; wherein the interconnect pattern is forned to pass over
the plurality ofthsiestd dednohedethat lim hbketshird embaidsi nexitendihegy fheng a
bending line, and are aligned. 6. The sem conductor device as defined

claim 2, shbseratetR20sabseldt dalsas latsidds frrteihiaiomrepeeyies (dobe

bent) and

10

15

20

25

example when the substrate 210 is of ceramic or glass epoxy),

then the flat support member 200 is not necessarily required.

Fourth Embodiment

Fig. 5 shows a fourth embodiment of the semiconductor
device to which the present invention is applied, and Figs. 6A
to 6C show a development of the substrate of the semiconductor
device shown in Fig. 5. It should be noted that Fig. 6A is a
plan view, Fig. 6B is a cross-sectional viewalong the line VB-VB
in Fig. 6A, and Fig. 6C is a bottom view. A semiconductor device
5 includes a substrate 310, semiconductor chips 320 and 330,
and external electrodes 340.

The substrate 310, is as shown in Fig. 5 formed of a
material which can be bent, and in particular in the case of
a two-layer flexible substrate or in the case that the
interconnect density is required to be further increased, a
built-up type of flexible substrate is preferable. The
substrate 310 forms an oblong shape, longer in one direction.

At both ends of this substrate 310, the semiconductor chips 320

21
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wherein the substrate is divided by the slit, and a gap is openedvgzMARgmn
bet ween opposi ng divided edges. 7. The sem conductor device as defihed
claim6, wherein a joining nenber is provided spanning the slit. 8. The

sem conductor device as defined in claim4, wherein a flexible resinis
provi ded on the interconnect pattern in the hole; and wherein the resin is
bent together with the substrate. 9. The sem conductor device as defined in

claim 2, whar®io diemsamteanduct shoehd e abeeddbraedi®ychdns ehbodimeald v
conductive adhesive or a thermally conductive adhesive. 10. The

seni condugher sdaiicendas tdaf ickdds 1320 and B30 aked ofARN2082me4 s\ qind a
surface area of one of the sem conductor chips is larger than a surface

area of athenaiamenGlsfpe Cobducmaly Ggyslandbehefeian dihfef exdet nak zel et r odes
are formed only in a region where the sem conductor chip having a |arger
surface adesfiexeptoshaed. 11. The sem conductor device as defined in claim
1, wherein the el ectrodes of the sem conductor chips are connected to the
bondisng porti onanbynaerannaeictopiacalelry dardist ifvemedt eni ahei sabsdirage
conductive particles dispersed in an adhesive. 12. A sem conductor device
conpri Ssi nd10a Theialtiencoarfnessnpatnduatk2 dhiciadesvbond éheqiagwdiesns 3 14
substrate on which an interconnect pattern is forned, the interconnect
pattern haudngddmdsli Ag 6porThenddrdinyg chotrhitorbed@rddeseofptdeided in
sem conductor chips are connected, and |ands to which the bonding portions
are el ect ppeatliipnsomrectesipondinegxtter nealect rodesdd 2| axdr 382l | 9f cabreect ed
to the lands, with the el ectrodes facing the bonding portion, part of the
subst r at esemibenducdoragkipac 2 andri3 0 phadeay e glees: riwh ld x oeneectegi on
therein, the
10 through an 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
reason, the lands 316 within this one mounting region and the
bonding portions 314 within the other mounting region are
15 electrically connected through 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 protective layer 302 of resist or the like.
Since the lands 316 are formed in this way, the external
20 electrodes 340 are also formed only within the mounting region
of one of the semiconductor chips 320 and 330. It should be noted
that in the drawing, for simplification a reduced number of the
external electrodes 340 are shown, and in practice a larger
number of the external electrodes 340 can be provided. With
25 regard to the disposition of the external electrodes 340, as

described in the third embodiment, they may equally be disposed

using a flat support member on the outside of the semiconductor
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external el ectrodes are provi ded on at | east one of the plane regions,
at least two of the semiconductor chips have their first surfacesl ﬂaMARgZOUZ
each other) the first surfaces different fromsecond surfaces which the
substrate faces. 13. The sem conductor device as defined in claim 12 which
conprises two of the plane regions, wherein the external electrodes are
provi ded on one of the plane regions. 1 9 MAR 2002 36 16. The net hod of
manuf act urdhiig .a sem conduct or device as defined in claim15, wherein the
substrate is a flexible substrate and is formed to be |larger than the
regi ons where the sewi<osfibotidmenlti, ptisy eregpiohedf altk weebetpatefl |FHL0
support nenber is provided on a periphery of the substrate. 17. The net hod
of manuf adletvieed a@heesembedhatotodevh hes 32 0lahidn®slo iis dleaitmsdSthaweaitad n t he
substrate has at |east one hole forned along a region to be bent. 18. A
met hod of swRfafcecoffr thg subeBiraesdsitd osn deni cle thETplendicog duta: it IS :
providing a substrate on which are fornmed a plurality of bondi ng portions
and & pl unalo axyd¥3d ardsmetrcedi Hathy acvnasraped 1 shiva lldobdi gt @A rdHans,
and providing a plurality of sem conductor chips having el ectrodes;
mount i ng tilme themdoawiust ortlohi psbotrate 3ubsisabenw ghathalalyestitidas:
positioned on the bonding portions; form ng external electrodes
el ectri calfloymimgne ctred step bt equadsly the sudbrsdinat € B0 snaysfoama tpehieem t Wo
or nore plane regions and a
In the substrate 310, as shown in Figs. 6A and 6C, in the bending
region at least one, or a plurality of holes 300 may be formed.

10 By this means, the 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 holes 300.

15 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
chip 330 opposite to the surface on which the electrodes 332
are formed are adhered by an adhesive 304. The bent form of the

20 substrate 310 is maintained by the adhesive force of the
adhesive 304. Since the surfaces of the semiconductor chips 320
and 330 are flat, the adhesion is easy to achieve. When the
adhesive 304 is an electrically conductive adhesive, the
potential of the adhered surfaces of the semiconductor chips

25 320 and 330 can be made the same. When the adhesive 304 is a

thermally conductive adhesive, heat can be transferred between

the semiconductor chips 320 and 330. For example, when one of
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curved area therein, and positioning at |east two of the sem condulcsop| iu
9 MAR 20Ul 37 chips with their first surfaces facing each other, ARS U
surfaces different from second surfaces which the substrate faces.” 19. The
met hod of manufacturing a sem conductor device as defined in claim 18 which
conprises two of the plane regions, wherein the external electrodes are
provi ded on one of the plane regions. 20. The sem conductor device as

def i ned i hhelsamickthdug todr chipisi 326 ando3 90 dntic spihane hreagi and thehethier t he
external electrodes are provided on both of the plane regions. 21. A
circuit bemitsoheshilréat hetlvamiaoiding arandds echdevidf byedasaingyheae of
claims 1 to 14 is nmounted. 22. An electronic instrunment on which the
circuit bbmomn tbedehentd thecbther21The adhasése 304 may equally be a
CACA AL A A AN A A A AN AY. AR AU AA A A CATLAU3 A As. A

ALY AL AbredBuAgL¥ensifikeladBes DAS. A é\Vadies IRPIOEBYVD;sheet form or
<p}~ytoj e [V]ca] ca] ca] ca] ca] ca] ca] ca] ca] c<a] ca] ca]ca] ca] cal] cal]ca] ca]ca]ca
] ca] 6a] cal taehtd ol ¢ 8] ) théd doctlih delak sufffhcEs ofarhle i dondustor

M {vqgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c aUc

a] ca] ca] cahtp$capbaped] daPcanc &bkec sltedec ahewr ai o tad cfAx e ab § Frando/ Tu7J
k{vqgl gb] X]] ca] ca] ca] ca] ca]ca]ca]ca]ca]jcaljc aUc ajc aUlc

a] ca] ca] c&]lea?ea}:ea] thpchpck] surtatea] efi] thichpth] eahteprductor chips

>| *e}3jwW *gQ x| } xsnid_Z]]]ca] ca]ca]ca] ca]ca] ca]ca]ca]ca]ca]ca]c A calc

a] ca] ca] ca}‘éa]aéél]aé&]dca‘}%%'éh?ﬁa] dadfreapedivelon) chdek] surfaegsz of the
urttrr/rptmnt 4 #####$$%90084 vl gb] X] ] ca] cal cagca] ca] ca] ca] ca]ca]ca]ca]ca]ca
] ca] ca] caf%ﬁ}@oa@J]létarcﬁljléﬁ]"@e)] g’&] paefisipasachpearbsrcand djhen the gap

a] ca! Y&R& &&&&!"' %5\ *R(A*Y 4 ++++,Z--.C. }xsnid_Z]]]ca]ca]ca]ca]c

a] c 18] ca] E4} %ﬁ?c‘d} EB] 6&]90&]5 &Féé(jecé]oéa]lé’a]]c’é{‘b’a:} c%‘]’f:‘&i calc
a] ca] ca] ca] ca] ca] ca] (E:J]a%ca] ca! C..s011112+2"222222" 3X33345555760666" 7[ 777~Xrm

ga[ U xsni d_zU] cBXfFeRE| £at) g @M&@Fé&@]%%&@]%‘éﬁa@ﬁaﬂ%‘}’é‘éfEb?)}‘ca] cau
777 <===g>>>57?' @O

e e e ks e e ol e e

2] cal ca) cAFeer Laria §§%J]cca L %a%%“%@ﬁiﬁu}ceé £336 j3gniconductor

NNUODPQ4 f@i}%s rent U]:L]z]ecal]ng e]é:al)c%] Ca]ts_:hls case when the

a] ca] ca]
aj cal cal. ¢a %zg (aa § 52! G 3258k THY, HVAVWE
V%VW%M%?XSH cﬁg@)ﬁ}i caJcalca f ﬂiéﬁca caJcalc
f‘]D[C‘["I][ Fa{ C \Cf%lﬁ k}&]eﬁa‘gﬁ%%glggggg%ﬁal E%C""]&?ie?a]v&'%]lca]ﬁ@lacagz?eater
geometrical stability, and is preferable.
In this embodiment, two semiconductor chips 320 and 330
are used, but a plurality of more than two semiconductor chips
20 may also beused. In sucha case, the surface of one semiconductor
chip opposite to the surface on which the electrodes are formed
may be adhered to the surface of one or more of the remaining
plurality of semiconductor chips opposite to the surface on
which the electrodes are formed. By means of such a formation,
25 a plurality, and in particular a large number of semiconductor

chips can be superimposed within a small area.

Further, without bending and superimposing the substrate
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f}xsnid_ZU]]]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]c

aJ calcalcalcalcalcalcalcalc a]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal 19 MAR 2002
f Kf f f f gRgggh@hhhi j $k" | mMRmbooRooo -

pppptqt stst| wnmhc”YU]]] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca]ca]c

aJ ca] ca] ca]cal calca]ca]ca]c

a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! st Ou6uCuxuuu- vpvvvw wwwoxgxx' ydyyyy-
zizzz' {' {40Y ' JeddIxsnsilnglk] | semicanchlat'ayt catbapca) @a] galwed tihtea] @] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]c"a]ca]cal e} N )K=?EHSLCD{vql g

b\ WJ] ] caUpealicandalctalrc ajicia} < athgabeanowified apnapdahea] cajd atbahcahe

aJ calca]calcalcalcalcalcalc

a] ca] ca] cahba't2p/tleDbfe@t2 @ndHsiwpsm idnptif¢d] ca] ca] ca] ca] ca] ¢

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca! uPVdTQ @hXAhisni emiZefii wént] o] cjeafemiconductor device 5, a

aJ cal cal ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]ca]calca]calca]calcalc"al
ca] c&] ca] paureA(igB?Zpbf} x¢hied_Eeinicpoductor chips 320 and 330 are

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca] ca]ca]ca]ca]ca]ca]c
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410, as in the fourth embodiment, the semiconductor chips 320
and 330 are mounted.

20 In the substrate 410 shown in Fig. 7, at least one hole
400 is formed. The hole 400 is a slot extending along the bending
line of the substrate 410. In other words, the substrate 410
is bent along the hole 400 which is a slot. In Fig. 7, a plurality
of holes 400 is aligned. Since the holes 400 are formed inside

25 a side edge of the substrate 410, an edge portion of the substrate
410 remains. Therefore, the substrate 410 remains connected

without being divided apart.
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1096 () - 20 6 edShA O %Me SRMPEFa {9 410 is connected even with the holes
400 formed, the interconnect pattern 412 is not divided.
5 When the substrate 410 of the above construction is bent
as the substrate 310 in Fig. 5, the edge where the holes 400
are formed forms part of the outer edge of the semiconductor
device. Therefore, since the semiconductor device forms a clear
outline, positioning is easy.

10 To other aspects of the embodiment, the description under

the fourth embodiment can be applied.

Sixth Embodiment
Fig. 8 is a development of a sixth embodiment of the
15 substrate of the semiconductor device to which the present
invention is applied. In this embodiment of the semiconductor
device also, as with the semiconductor device 5 shown in Fig.
5, a substrate 510 is in a bent configuration. On the substrate
510, as in the fourth embodiment, the semiconductor chips 320
20 and 330 are mounted.

The substrate 510 shown in Fig. 8 has a slit 500 formed,
whereby it is divided. In other words, the both dividing edges
of the substrate 510 is spaced apart whereby the slit 500 is
formed. The slit 500 extends along the bending line of the

25 substrate 510. In other words, the substrate 510 is bent along
the slit 500.

On the substrate 510, an interconnect pattern 512 is
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5 When the substrate 510 of the above construction is bent
as the substrate 310 in Fig. 5, the edge where the slit 500 is
formed forms part of the outer edge of the semiconductor device.
Therefore, since the semiconductor device forms a clear outline,
positioning is easy.
10 To other aspects of the embodiment, the description under

the fourth embodiment can be applied.

Seventh Embodiment
Fig. 9 is a development of a sixth embodiment of the
15 substrate of the semiconductor device to which the present
invention is applied. This embodiment differs from the sixth
embodiment in that a joining member 620 is provided, spanning
the slit 500 of the substrate 510 shown in Fig. 8. By the
provision of the joining member 620, the substrate 510 which
20 has been divided is joined and reinforced. Therefore, the width
of an interconnect pattern 612 may be less than the width of
the interconnect pattern 512 shown in Fig. 8. The joining member
620 may be formed of the same material as the interconnect
pattern 612. When the interconnect pattern 612 is formed by
25 etching of a metal foil such as copper foil, the joining member
620 may be formed at the same time, thus not requiring the number

of processes to be increased.
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$10%& () -semiconductor device shown in Fig. 10 has the same configuration

as the semiconductor device 5 shown in Fig. 5, except for a
substrate 710 and hole 700.

In the substrate 710, in the region of bending, a

15 plurality of holes 700 is formed. The plurality of holes 700

comprise slots extending along the bending line, in a in a

parallel formation. Alternatively, the holes 700 may be termed

"glits,” and in place of the holes 700, slits dividing the

substrate 710 may be formed. By the formation of such holes (or

20 slits) 700, the substrate 710 is made easier to bend. The

interconnect pattern 312 passes over the holes 700. In this

embodiment the description referring to Fig. 5 can also be

applied.
25 Ninth Embodiment

Fig. 11 shows a ninth embodiment of the semiconductor

device to which the present invention is applied. In the
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t10%& ()-! 10%&h( thib0%mb¢dindez &the IANISZoiuEeydC! patt@fn 312 is
formed on the inside of the bent portion of the substrate 810,

10 and therefore without the resin 820, the interconnect pattern
312 would be exposed to the exterior through the hole 800. But
here the provision of the resin 820 within the hole 800 enables
the interconnect pattern 312 to be protected. Moreover, since
the resin 820 is flexible, the resin 820 can be provided while

15 the substrate 810 is still opened up in the flat state, and the
substrate 810 bent thereafter, improving the working efficiency.

It should be noted that the description of this embodiment can
also be applied to the other embodiments.
The present invention can be applied to a face-down type

20 of semiconductor device or to the module construction thereof.

As a face-down type semiconductor device may be cited, for
example, COF (Chip On Flex/Film) construction or COB (Chip On
Board) construction.

In these embodiments, a semiconductor device having

25 external electrodes has been described, but a part of the

substrate may be extended and used for external connection. A

part of the substrate may be used as a connector lead, connectors
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-$10%~& 4Y theppphgM f S8g @t inglloh the motherboard, external terminals
may be formed as a result of surface tension during the fusion
thereof. This semiconductor device is a so-called "land grid
array" type of semiconductor device.

10 In Fig. 12 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 or the like is generally used. On the circuit board
1000, an interconnect pattern of for example copper is formed

15 to constitute a desired circuit. Then by mechanical connection
of corresponding parts of the interconnect pattern and external
electrodes 40 (see Fig. 1B) of the semiconductor device 1,
electrical connection thereof is achieved.

It should be noted that the semiconductor device 1 has

20 a mounting area which can be made as small as the area for
mounting a bare chip, and therefore by using this circuit board
1000 for an electronic instrument, the electroniec instrument
itself can be made more compact. Within the same area, a larger
mounting space can be obtained, and therefore higher

25 functionality is possible.

Then as an electronic instrument equipped with this

circuit board 1000, Fig. 13 shows a notebook personal computer
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In all of the above-described embodiments, as the method
of mounting the semiconductor chip, face-down bonding is
applied, but equally wire bonding, or TAB (Tape Automated
Bonding), or similar mounting methods can be applied. A mounted

15 module type of semiconductor device in which a combination of
the above-described semiconductor chips and electronic
components other than semiconductor chips is mounted may be

configured.
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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 claim 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 interconnect pattern is formed to pass over the hole;

and
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5. 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
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 semiconductor 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 claim 12 which comprises
two of the plane regions, wherein the external electrodes are provided

on one of the plane regions.
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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 regioné and a

curved area therein, and positioning at least two of the semiconductor
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19. 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.



