1 *159159* DESCRI PTI ON SEM CONDUCTOR DEVI CE ~ Technical Field: 5 The
tpresenf invention relates to a sem conductor device conprising a |amnate

of 'plural insulating substrates on which are nmounte parts I|ke
such chips, as I1Cs, capacitors, resistprs or coils. ﬂmmmnmm ﬂﬂwm Art:

is a nodern trend to fabricate el ectronic devices in ever melght and
in ever small thicknesses and sizes yet realizing high degrees of
functions, integration and high spgSeRIPrpoRssi ng speeds. Acconpanying
this trend, the sem conductor devices, too, 15 are changing their forns.
Narmel y, SBMISONDUGTORCDBVIGRBvi ces used to be of such almmmmﬂmmmﬂ“mre | ead
termnals which are electrically conducting wrings wer like a
gull wing fromthe side surfaces of the package such as QFF*{%fliad fI at

package). But, now, .the sem conductor devices are of such a form 20 t hat
the el ecTeehBicaleFigldad by using gold bunps or the like on the | ower
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striKingly decreabs“PRE afe3s "6cClpie SEm con devi Ces which
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than the B a CSP (chip size package) is now drawi ng attention

mount i Ngage MeWhted @leictroniicopabtslilke anchl ehip®nrscIOs), tcapaditons d
substrate that is an insulating substrate made of, for exanple,
resistors or coils.

10 Background Art:

It is amodern trend to fabricate electronic devices in ever
light weight and in ever small thicknesses and sizes yet realizing
high degrees of functions, integration and high signal processing
speeds. Accompanyingthis trend, the semiconductor devices, too,

15 are changing their forms. Namely, the semiconductor devices
used to be of such a form that the lead terminals which are
electrically conducting wirings were drawn out like a gull wing
from the side surfaces of the package such as QFP (quad flat
package). But, now, the semiconductor devices are of such a form

20 that the electrodes are formed by using gold bumps or the like
on the lower surface of the package such as BGA (ball grid array)
making it possible to strikingly decrease the areas occupied by
the semiconductor devices which are mounted on a mother board.

As a semiconductor device which is smaller than the BGA,

25 a CSP (chip size package) is now drawing attention mounting a
semiconductor chip which is an electronic part on a rigid
substrate that is an insulating substrate made of, for example,
ceramics relying upon such a method as flip-chip-mounting.

According to the above-mentioned conventional

30 semiconductor device, an area occupied by each semiconductor




ceram cs relying upon such a nmethod as flip-chip-nounting. According to the
.above- frent i oned conventional 30 sem conductor device, an area occupi ed by
each sem conductor 2 device can be decreased on the nother board by
decreasing the size of the package. Hpwever, since it is a nodern trend to
add new functions to the el ectronic devices, the nunber of the

sem conduct or devi ces nounted on the nother board is on the 5 increase

ar ousi NngqavReBPLEN bBaletPBagedCoR thE embBREL bbLAd by st rdis ing rapsed to

nmeet the demand. In such sem conductor devices, further, not only the
not her baaedobetivegmdkadgie. HowedesQ Bhackeihtl ierarmddernbeéeend weradd ong
froma principal sem conductor device to other sem conductor 10 devices
acconpanhew BungtionsgytonthgeedpghzppicddeviceBontbe numhexl ofatbean

i ncrease in,the consunpti on of el ectric power t. difficult to
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only one sem conductor device is permtted to be nounted on a nounting

regi on for nompAtsuch seiddonduditdirodeviyes p further ,Mmobesnlyoghe. méther
Therefore, this rather inposes limtation on the nunber of the
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solder gjgnals and an increase in the consumption of electric power,

making it difficult to accomplish the desired electric

performance. In media equipment in which the circuit system

operates at high speeds and possesses a iarge capacity, in

15 particular, a decrease in the length of the lead terminals casts
an important meaning.

Despite the mother board is realized in a small size, only
one semiconductor device is permitted to be mounted on a mounting
region for mounting a semiconductor device on the mother board.

20 Therefore, this rather imposes limitation on the number of the
semiconductor devices that can be mounted on the mother board.

Methods of solving the above problem have heretofore been
proposed in, for example, Japanese Patent Publication (Laid-
open) No. 223683/1998, Japanese Utility Model Publication

25 (Laid-open) No. 61150/1988 and Japanese Patent Publication
(Laid-open) No. 106509/1995, according to which wirings, solder
balls, inner leads, via holes and through holes are provided on
the insulating films or on the insulating sheets on which a

semiconductor chip is mounted, and the insulating films or the

30 insulating sheets are successively laminated one upon another,



bal I's, inner |eads, via holes and through holes are provided on the
‘insulating filns or on the insulating sheets on which a sem conductor chip
is mounted, and the insulating filnms or the 30 insulating sheets are
successi vely | am nated one upon anothes, 3 and are electrically connected
toget her through the wirings, solder balls, inner |eads, via holes and

t hrough holes. Wth this nmethod, however, it is difficult to confirm by
eyes theandnazet edecariegliieconnecgedngoyeterattirobghi nhel atirigigsy
sheets. Besides, the insulating filnms or the insulating sheets that are

| ami nat edodder balpart ipner denidsel yischbdéswand &hrowigh. holksref ore, even
I n case the device becones part|ly defective, it is not easy to repair the

def ective par Witht this| mghhrg rBewevesy ikpisv@hEhiculy Yyaccnfiam iy ¢ her

been proposed .a Ianina%ed mul ti- Bip. sem cond cﬁor deyice as djsclosed in
JapaneseSEREAHH REMneFIgnsnand sha ST A CHR e A Lne nd ehg Simtiead o o
pol yign dshaatghe Bbs KGe SN MU 3?.5%&3%'1 ot EPThS cf}?rtg;esﬁ'ﬂfflguﬁétilﬂglacﬁ%été)onded
by inner 1leads, are lam nated, and thé outer | eads of the upper layer and

15 the otdhat d¥@damihatied moyebel Partlpoe enenashy sehledndith actes bl | y
connected together by the outer |eads which are electrically conducting

wi ri ngs eRhendfageal evignt in pasé phke adevice dsecdmes cpartivky | ded et e,

i nsul ating substrates. In this case, however, the insulating substrate nust
have 201% bf ek &aBhd@ sPPALrcthRidRiaqEiMe Pagith gtidRelpPaviéRgckPBrtion
bet ween %he I, nner Iead'ﬁ of the insulating substrate and the electrodes of
the el ectPONHPERVEMeMY | ani nating the insulating substrate, further, a

SERCH, ' PERAELRnate L Busn sbodk, I UURIEAEA hugsacehey of the
upper | aygmiaBadubeokdeyid€AadSdisclosed in Japanese Patent No. 3033315
according to which insulating substrates of a polyimide or the
like on which an electronic part such as an IC is bonded by inner
leads, are laminated, and the outer leads of the upper layer and
15 the outer leads of the lower layer are successively and
electrically connected together by the outer leads which are
electrically conducting wirings extending along the peripher#l
edges of the thus laminated insulating substrates.
In this case, however, the insulating substrate must have
20 a predetermined size tomaintain strength at the junction portion
between the inner leads of the insulating substrate and the
electrodes of the electronic part. 1In laminating the insulating
substrate, further, a spacer of a predetermined thickness must
be provided on the portion of the outer leads to avoid the contact
25 Dbetween the electronic part of the upper layer and the inner leads
of the lower layer, still leaving room for improvement from the
standpoint of realizing the semiconductor devices in small sizes
and in decreased thicknesses.
It is therefore a first object of the present invention to

30 provide a semiconductor device preventing the electrically



of the lower layer, still leaving roomfor inprovenent fromthe standpoint
‘of realizing the sem conductor devices in small sizes and in decreased
thicknesses. It is therefore a first object of the present invention to 30
provi de a -sem conduct or device preventagng the electrically 4 conducting
wirings frombeing folded at the tine of connecting the electrically
conducti.ng wrings to the electrodes of the electronic part on each

i nsul at i genaubtingt Kir#8§sceBon bditty FARledat! Rhel DMk oSt inge to a
required mnimumlimt, and 5 decreasing the size of the package as snal

as possi bhe eidentrhealiyacdpductial piadihgsakousbe A3edtrodesedfi mhéapanese
Patent Publication (Laid-open) No. 14979/1995, there has al so been
pr oposededegé¥padcipaninpeieaqheinpulat thg substiriodiey decrreasing diechirRict or

menori es r% 10,successi vel I%ninat d in_a mpunting case yi.a.an insulating
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case. 15gfhhapohfteye’ pragtieh1sukkl. enough for confirm ng by eyes the
connection anong the lam nated chip carriers. Besides, to connect the chip

carriers togehbediscllobedodns Japaaeser patentsPpbldcaltyiopr quiadd-idpempunt i ng
case and the internal signal |lines, resulting in an increase_in the nunber
of parts Had E6HP? £k92D), ddene hasi ahsetbeen | reap9red dofevace Eprohvigient . |t

S there&or a second object of the present .,invention to provide a
seni condtERALeasy FRAPWRRLE 1R SHMOURERBT SRISEBAUCERS MEMPRISBUBLE, at es 1o

be A7 | %uBBdahelbal Yol QIR £ a hOGELLRY BLEVLL SR {rleadiAFBRbL: "
and the thus laminated chip carriers are electrically connected
together in amanner that the end-surface through-hole electrodes
formed in the side surfaces come in contact with the signal lines
in the mounting case.

15 This, however, is not still enough for confirming by eyes
the connection among the laminated chip carriers. Besides, to
connect the chip carriers together, it becomes necessary to
separately provide the mounting case and the internal signal
lines, resulting in an increase in the number of parts and complex

20 constitution still leaving room for improvement.

It is therefore a second object of the present invention
to provide a semiconductor device which enables the laminated
insulating substrates to be easily and reliably connected
together electrically as a result of easily inspecting, by eyes,

25 the connection among the laminated semiconductor devices, and
simplifying the constitution by decreasing the number of parts
of the semiconductor device.

A third object is to prevent the electrically conducting
wirings from being folded at the time of connecting the ends of

30 the electrically conducting wirings to the electrodes of the



25 the,connection anong the | am nated sem conductor devices, and
‘sinplifying the constitution by decreasing the nunber of parts of the
sem conductor device. Athird object is to prevent the electrically
conducting wrings frombeing folded at the tine of connecting the ends of
30 the electrically conducting wirings to the electrodes of the 5

el ectronic part. A fourth object is to stably lam nate plural insulating
substrat ggeeRrofiehphke.el ectronic part is nmounted. A fifth object is to
prevent the lam nated insulating 5 substrates from collapsing previously
bef ore t he el actfiourthcobdecti ds it atediy ilsdwichate plutabbiresilating
prevent the plural electrically conducting wirings fromcollapsing. A
sevent h 8¥pstrates; gnewhich sbei elestrraig paat igsmeRnted. 10 substrates

in |am nati t [ | at i bstr at ich h I ' t
0 am e 10, he3gyd LEL 19 PRLLBRES. Bher ek, BRI PO LS
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of acconmpbhabicRiohh§scheebiplishe@nection. An ninth object is to forman
alignment mark for positioning wthout increasing the nunber of parts. A

tenth object Asstiathasbijectoim tbepzlevgntethenplkirkdr el2@tpdsialilgni ng.
Di sclosure of the Invention: A first invention is concerned with a
sem condgenducgdpgcwirdnggr fxiomgcallapsange of plural insul ating substrates

on whi ch
A seventh object is to easily position the plural insulating

10 substrates in laminating these insulating substrates on which
the electronic parts are mounted.

A eighth object is to withstand the concentration of stress
generated among the electrically conducting wirings at the
corners of the insulating substrates due to internal strain

15 caused by heat at the time of accomplishing the electric
connection.

An ninth object is to form an alignment mark for positioning
without increasing the number of parts.

A tenth object is to easily form the alignment mark for

20 positioning.

Disclosure of the Invention:
A first invention is concerned with a semiconductor device
comprising a laminate of plural insulating substrates on which
25 are mounted electronic parts like such chip as ICs, capacitors,
resistors or coils, wherein, when the lower . most insulating
substrate is regarded tobe a first insulating substrate and other
insulating substrates to be second insulating substrates among
the insulating substrates that are laminated;

30 second electrically conducting wirings are so provided as



25 are,mounted el ectronic parts |like such chip as ICs, capacitors,
‘resistors or coils, wherein, when the |lower nost insulating substrate is
regarded to be a first insulating substrate and other insulating
substrates to be second insulating subgtrates anong the insulating
substrates that are | am nated; 30 second electrically conducting w rings
are so provided as 6 to protrude beyond the peripheral edges of the second

i nsul at i gg proPRidé bRyonadt Ré Hdralgid-d10eagdst e thedse8bnat iurat fmges of
t he second |nsulat|ng substrates, and the thus folded second electrically

conduct i sgbstrangs aneé &ecﬁdldzed lsowarthehiecgitle O£t bthet esirfaces Yof
conducting wirings on the |lower insulating substrates. Thus, the
e|ectr|chheysegnudcanﬁglapnnggsubstrhéesnsandtthg tbussfeaded segondnnect ed
al ong the gerl heral ﬂes of the, insulating substrates, enabling the

connect cBLBGFF LG4 18r CPRGUTHLRG WiEHRGS  BFe %*er%%aw&ﬁfgw tﬁpeées
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connectlggbs@ggggsghe i nsul ating substrates. Slnce the connection is
acconpl i shed on the side surfaces of the |am nated insulating 15

substrates, t{audevineeteotbécadiylcondyiimfweyéngsrofene insulatingat ed
i nsul ating substrates becone partly defective. Further, the electrically
conduct i aybstrahgs ave connectednadong thenpdrppberadi adgbeyofidthiee side
surfaces_ of the_ insulatin substrates, and can be connected at one tine
through an§PﬁﬁFé“EOSEP§ErgFeEr pﬁPﬂBlw‘?ht%l%%?“%?t?‘équ’%‘a&?@sd? sheier,

to, rea e .a no at, .a decreased ,co Second and

i.h
Tt 1 benERaRutefek Mtk 16 B BRf1Tndls By SRR RPOR SRR A S ng o
l'am nat e,@{mPtUE Al tASUStiAdEed portions to be inspected very easily,

and making it easy to reliably accomplish the electric connection
among the insulating substrates. Since the connection is
accomplished on the side surfaces of the laminated insulating

15 substrates, the device can be easily repaired even in case the
laminated insulating substrates become partly defective.
Further, the electrically conducting wirings for connection are
formed protruding beyond the side surfaces of the insulating
substrates, and can be connected at one time through a simple

20 step of dipping with solder or reflowing of solder, making it
possible to realize a module at a decreased cost.

Second and third inventions are concerned with a
semiconductor device comprising a laminate of plural insulating
substrates on which are mounted electronic.parts like such chips

25 as ICs, capacitors, resistors or coils, wherein, when the lower -
most insulating substrate or the upper : most insulating substrate
is regarded to be a first insulating substrate and other
insulating substrates to be second insulating substrates among
the insulating substrates that are laminated, the semiconductor

30 device further comprises:



substrates on which are nounted electronic parts like such chips 25 as |GCs,
‘capacitors, resistors or coils, wherein, when the |ower nost insulating
substrate or the upper nost insulating substrate is regarded to be a first
i nsul ating substrate and other insulajing substrates to be second

I nsul ating substrates anong the insulating substrates that are | am nated,
the sem.conductor 30 device further conprises: second electrically

conducting W geBead! ébéc ey fofl Df Cotiduet iRYWIFihde it aberdotdatengf the
second insulating substrates and are folded in a predeterm ned shape; and

first el beyondathe peonigherialgedgesngf tHeseapadpinsuliating suksyorided he
peri pheral edges of the first insulating substrate and are extending up to

t he uppepndndte faidedt iRgaspredeheemiped; ghape:| 8REr nost insul ating
bstrate; wherei t ' t, el tr] | ] duct i iri .

olectrical ly ESRABceimethlentiydiadicing HTdngs EBal AT dr S0 ngs.

Thus,=th tL| : t] i [} t i t] t

are. dhnnBef LG, FhECppYiBRAFUT, LRGN Gk NEe SRR fifaut dPihdlddithuuiid (! o
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side, permtting the connected 15 portions to be inspected very easily, and

maki ng i toethg lowerel modt yimsebapinghsulwtea®weiri c connecti on anong the

insulating substrates. Further, the electrically conducting wrings anong

t he insul ati ngheupénr fhes firstcedrctrigadlyngonducpdngpwdrihgsecdges of the

| am nat ed insuLatiRﬁ substratss by the electrically,k 20 onductin%&mﬁrings
e

prot rudi AYeHEY dRaLLKCRBPPEhERatOctifEsSEFOoPHelPS Fcﬁﬁiy gPnanEtipder

m)sth nsukgghgg substrate and are extending w thout using any additional
part~Tor connécfion, yet enabling the connected portions of the

sem conduct or pflg¥i CehkOelectrically conducting wirings among the

insulating substrates are connected along the peripheral edges
of the insulating substrates, enabling the connected portions to
be confirmed by eyes from the outer side, permitting the connected

15 portions to be inspected very easily, and making it easy to
reliably accomplish the electric connection among the insulating
substrates. Further, the electrically conducting wirings among
the insulating substrates are connected along the peripheral
edges of the laminated insulating substrates by the electrically

20 conducting wirings protruding beyond the peripheral edges of the
lower - most or the upper .- most insulating substrate and are
extending without using any additional part for connection, yet
enabling the connected portions of the semiconductor device to
be confirmed by eyes from the outer side, permitting the connected

25 portions to be inspected very easily, and.making it easy to
reliably accomplish the electric connection among the insulating
substrates. Moreover, since the connection is accomplished on the
side surfaces of the laminated insulating substrates, the device
can be easily repaired even in case the laminated insulating

30 substrates become partly defective.




be confirmed by eyes fromthe outer side, permtting the connected 25
‘portions to be inspected very easily, and making it easy to reliably
acconplish the electric connection anong the insulating substrates.

Mor eover, -since the connection is accogplished on the side surfaces of the
| am nated insul ati ng substrates, the device can be easily repaired even in
case the lamnated insulating 30 substrates becone partly defective. 8

Further, Fhibghek¢CiRd @Al raeadust bBﬁdiﬂb{:h.ﬁgswiﬁn?@rﬂ@ﬁcébﬁﬁeé{:ionf&f@ed
protrudlng beyond the side surfaces of the insul substrates, and can

be rel i alfbymednpeotedddngobeybnde ther sidle sarfaapbeoitepeoﬁnéhnatﬁgqmtr1
sol der or reflowi ng of solder, 5 nmaking it possible to realize a nodule at
a decr eagtlstsates,| andheanehecsadiabay @@we@seéfat heneeime ftheougly t hird

t d.that th t t fli hi ted
e ot f Boninblesafept o slpﬁgaﬁa?’rlﬁbec FaP Rorbeptming ofcaplobns o O
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|nsulat|ng Su esa the tine connecmgt e en
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in addition to obtaining the effects of the above first to third

i nventi ohavehtibhe,séti dsndestizeddehateshef elbetzbaie parst isofllip~d 15
inventions, further, it is desired that the plural insulating substrates
to be | anhnprmuatedmoegsﬂuaeta_;cepbimbbnftwee éhguilating pabstrakes ed on

the insul ati ng substrates of the neighboring | ower |ayers. This enhances
t he stabFPF?yPFﬁveP§ﬁ1ﬁﬁFlﬁ&eFﬁélﬁPGFXI°PH§HF§EPH9W§EB§HPaF€§m|Heéﬁﬁltlon
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substrat gogfRdcthfigetBet EAAECoRathe JﬁéétPi@Hfﬂﬁscéﬁﬁhctlng wirings to
the electrodes of the electronic part in addition to obtaining
the effects of the above first to third inventions.
In the semiconductor devices of the above first to third

15 inventions, further, it is desired that the plural insulating
substrates to be laminated are successively placed on the
electronic part mounted on the insulating substrates of the
neighboring lower layers. This enhances the stability in
laminating the plural insulating substrates in addition to

20 obtaining the effects of the above first to third inventions.
Here, it is further desired to interpose an adhesive between the
insulating substrate and the electronic part. This prevents the
plural insulating substrates that are laminated from collapsing
previously before accomplishing the electric connection.

25 In the semiconductor devices of the above first to third
inventions, further, it is desired that the first and second
electrically conducting wirings are arranged in a plural number
on their respective insulating substrates and that a
collapse-preventing member is provided at the tips of the second

30 electrically conducting wirings to bundle the second



plural insulating substrates that are |am nated fromcol |l apsing previously
- before acconplishing the electric connection. 25 In the sem conductor
devices of the above first to third inventions, further, it is desired
that the first and second electrically conducting wirings are arranged in
a plural nunmber on their respective insulating substrates and that a col

| aps e-prevent ing nenber is provided at the tips of the second 30

el ectri callkyte@edldlyi dshdMdtitipwisiRgadl erHirpEe¢ents Ehel erddtatdyly
conducting wirings. This prevents the electrically conducting wirings from
col | apsi ngndndtieguwisinge fioaccoildapbyngcamd seidurpsthengbestor isal Ly

mai ntain a predeterm ned precise pitch in addition to obtaining the

ef fects 6PnAnetingswirdngri ;@ as tevEadngadn pnprrrdetexmipeduPrecigevi ces

f th b first. to third | ti further, Lt is desired that
gosi t ieo(rjllpgr gBr ?l)'rP fﬂ%‘*’gﬂs" r{ &Pe‘_’%?%ggﬁlﬂgr%e F%&e E%ngkstli)?s fr"l’ng RO RT A _
SUbStgaiﬁngB%iPﬁgé't'0“'“9 in lamnating the insulating substrates. This

10 facilitates € positioning in lamnating the insulating substrates up

and down by ughn@nhkhgemiebhitceBs HBVREAENbRTLREJAboPE CELSEONEd NERPSAL ON
in addition to obtaining the effects of the first to third inventions. The

pr ot rusi dnyvehtibhsr, fervker adtaisedesired thateposhtéponingnmtelt rgs 1 des
nmounted device with 15 a resin, enabling the resin to be correctly nol ded.
Besi des, arenprprvadedsiatnthgr gornersgofebed insulatdogr subsityatesddori ng

W rings anong.the |am nateq insul ating, substrates prevent previously the
eIectriCHPP}%&BH&BHtFﬁg?ﬂmﬂpﬁ§§“ﬁrﬁﬁﬁréeé Pﬁd“géﬁggﬁﬁﬁPtﬁérce?hFPon1being
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el ectricghb¥trates up and down by using the protrusions maintaining high
precision in position in addition to obtaining the effects of
the first to third inventions. The protrusions further serve
as a reference outer shape in molding the mounted device with

15 a resin, enabling the resin to be correctly molded. Besides,
the protrusions protruding beyond the electrically conducting
wirings among the laminated insulating substrates prevent
previously the electrically conducting wirings from receiving
external force, from being deformed or from being damaged.

20 In the semiconductor devices of the above first to third
inventions, further, it is desired that the electrically
conducting wirings at the ends are formed wider than the other
electrically conducting wirings. This prevents the destruction
that occurs when stress is exerted on the electrically conducting

25 wirings due to a difference in the expansion between the
electronic part and the insulating substrate and improves
reliability in the connection in addition to obtaining the
effects of the first to third inventions.

It is desired to form an alignment mark for positioning on

30 the wide electrically conducting wirings. This makes it



conducting wrings at the ends are forned wi der than the other

. electrically conducting wirings. This prevents the destruction that occurs
when stress is exerted on the electrically conducting 25 wirings due to a
difference in the expansion between thg electronic part and the insulating
substrate and inproves reliability in the connection in addition to
obtaining the effects of the first to third inventions. It is desired to

forman pbikgisaeitdBEkompliBAYHE pasmaieﬂ_ingtiéﬂyqﬁeg @fof loptlildaQahédns
conducting wirings. This makes it 10 possible to acconpliSh the positioning
relyi ng bgousbpyitie aldymmentymasknintlemidtgimenhenplisirah imsalating t he
plural insulating substrates and to nore easily align the positions anong
t he uppepubgtaateseand toumere |psidisal dgashepagdtipros anendtherwpper he 5

effects of the first t hird i npventions. Further,, the alignment rks can
o cosr 1 ands lfusrnanghlating sybEERetes: 15 SRALEION 50 BRVBIPLAG: EBon: o

roundy hoE??ec@@ﬁ/tPﬁfﬁfgﬂ{ﬁ L8 R rd tﬂﬁv@ﬁ@%ﬂgg: E’l‘g’éﬁk%%' {hiesaﬁigﬁ?H@Ct I ve

vi ew schemati cal rating a Sem conductor accor 0 the

present pAYRE! cAR bE @asdllyS farmek! htabnectimenNan Wrawroktepd 3¢Mepanduct or
device; Fig. 3 is a sectional view schematically illustrating 15 procedure

for fol daddghhent! matrkiscalrkey roandubbileg.w ring protruded beyond the

i nsul ating substrate by using a jig, wherein Fig. 3(a) is a view of before
folded and Fig. 3(b) is a view of after folded; Fig. 4 is a plan view of
an insul ating substrate havin 20 prqotrusions forned at four corners

t her eof QﬁaegnnﬁﬁFEHPFHQn efethe PEPMINg8iducting wirings formed at the

cornggs are W%Q%E 1 is a perspective view schematically illustrating a
semiconductor device according to the present invention;
Fig. 2 is a vertical sectional view of the semiconductor
device;
Fig. 3 is a sectional view schematically illustrating
15 procedure for folding the electrically conducting wiring
protruded beyond the insulating substrate by using a jig, wherein
Fig. 3(a) is a view of before folded and Fig. 3(b) is a view of
after folded;
Fig. 4 is a plan view of an insulating substrate having
20 protrusions formed at four corners thereof and on which the
electrically conducting wirings formed at the corners are wider
than the other electrically conducting wirings;
Fig. 5 is a perspective view schematically illustrating the
semiconductor device according to another embodiment of the
25 present invention;
Fig. 6 is a vertical sectional view of the semiconductor
device;
Fig. 7 is a perspective view schematically illustrating a
module of the lower - most layer; and

30 Fig. 8 is a perspective view schematically illustrating a



than the other electrically conducting wirings; Fig. 5 is a perspective

. view schematically illustrating the sem conductor device according to
anot her enbodi ment of the 25 present invention; Fig. 6 is a vertical
sectional. view of the sem conductor davice; Fig. 7 is a perspective view
schematically illustrating a nodule of the | ower nost |ayer; and 30 Fig. 8
Is a perspective view schematically illustrating a 11 nodul e of the upper
nmost | aypbdusedoifntheeuppler. moHo dlaper . udies t inbelee fothdinrenbadiment § he

I nvention: An enbodi ment of the invention will now be described with 5
reference to the drawings. Fig. 1 illustrates the appearance of a

sem conduct or device according to the invention. Fig. 2 is a vertical
sect i onaPegtetfoden&pzofarrydngeMtotbiecIovensirae that i s shown incl udes

four nmodules _10 to M4 that are | am nated_.one upon_another. Th

odul oo MOT. P8 RBROALPENE| of Aihe ASHER YA s PaveBs 1445¢HAed with

electgicggkéregggdggtkﬂg g&g&agaslll to 114, sem conductor chip (electronic
| .

part)” 12 and a 'sealrng resin I'n the nodule MOL of the |ower nost |ayer

first 15 el eckiigea] liy 19/@RHatlels"Ehdidgtdahbl 8¢ 8emibBBREuCR o2 dévide
nunber on one surface of the first insulating substrate 101 made of a

gl ass eparygomtiiagpbd Wwhe davehtiohherFiwd és dWertiddMsesedondl view
electrically conducting wrings 112 to 114 are arranged in a plural nunber
on the stbemg&of20 insul ating substrate 102 to 104 which are, sinmlarly,
made of the 0 et dnductor aBvike That is Shown Lnéludes four modules
10 MOl to MO4 that are laminated one upon another. The modules MOl
to MO4 have plural insulating substrates 107 to 104, electrically
conducting wirings 11 to 114, semiconductor chip (electronic
part) 12 and a sealing resin FJ.
In the module MOl of the lower - most layer, first
15 electrically conducting wirings 113 are arranged in a plural
number on one surface of the first insulating substrate 10; made
of a glass epoxy or a polyimide.
In other modules MO2 to MO4, second electrically conducting
wirings 117 to 114 are arranged in a plural number on the second
20 insulating substrate 103 to 104 which are, similarly, made of
the glass epoxy or the polyimide. The second electrically
conducting wirings 117 to 114 have their ends lla on one side
formed on the surfaces on one side of the second insulating
substrates 10, to 104 and have their ends 11b on the other side
25 protruding beyond the peripheral edges of the second insulating
substrates 107 to 104.
The ends 11b on the other side that are protruding are, for
example, folded toward the surfaces of the other side of the

second insulating substrates 103 to 104 as shown in Fig. 3(b)

30 by moving a jig 20 in the direction of an arrow in Fig. 3(a).



conducting wirings 112 to 114 have their ends Ila on one side formed on
*the surfaces on one side of the second insulating substrates 102 to 104
and have their ends lib on the other side 25 protrudi ng beyond the

peri pheral edges of the second insul atizng substrates 102 to 104. The ends
11b on the other side that are protruding are, for exanple, folded toward
the surfaces of the other side of the second insulating substrates 102 to

104 as shown iTR €his embodisiénkty ¥R ehdsdon thedthér Biaedi 116akeofoDdedn
arrow in Fig. 3(a). 12 In this enbodinment, the ends on the other side 11b

are fol deeardgaat yright iagiglleangl By. & dirng dhegentds imdscunvedouaneelr panner ,
however, the electrically conducting wirings 112 to 114 can_be revent ed
from bei ﬁ&wﬁgﬁﬁgeﬂhﬁreﬁ?%kﬁhcééﬂ RSt ing WAHRIS ddp o Lig, Fgﬁ ke ress

f when th 11b on the other sid folded. . In thi di rent
Chown | nPERYERCed fEo betfia dpuased axbRpRen GamRs bYrar ks PG 966R or

Lhe (4 S eobu! b AR 0l Be ik BRaCLASS 15108, Und BEnSECRTNL SbEcks]gab v

conducti Ng W Fi ngs he col T apse-preventi ng nmenber's ei ng

made, for 10 @nawWRli@ efbodifeh?MBsTBheWn2lind¥ilae 1Nandabi N@ciulayseat es to
bundl e the second electrically conducting wirings 112 to {147s0 "as to be
hel d mai preventdng mpembetrsr 3 reack pirtoviidedn folrethastipd iofy thebehdat EEb101 to

104, the electrodes 12A of the sem conductor chips 12 are connected to the

ends llao8ntheher gige of the sgqend edgctyicoddvcePRguetinggeiningso 114;
. e. , e } cond 0 hips 12 such as | ar. LSLs, at ed.b a
flip-chi Bri gﬁﬁ% ! n%ﬂféméc’]o]glrapgser-%%‘{:% r}:elnﬁ"‘w et e,eljtshe:;i Hgﬁﬁgygﬁgééu%%%(r at es
10 a t l.congu r [ <have_thjck f |, tens
of it o RelBTer B3 thE arhd RERSEi T Sr thE RS Pho SRPBERHEES vo

pol i shedpbandiléethe second electrically conducting wirings 11 to 114 so

as to be held maintaining a predetermined pitch.
On the insulating substrates 10; to 104, the electrodes 12A
of the semiconductor chips 12 are connected to the ends 1lla on
15 one side of the electrically conducting wirings 117 to 11ly4; i.e.,
the semiconductor chips 12 such as ICs or LSIs are mounted by
a flip-chip-mounting method or a TAB system.
Here, the insulating substrates 10 and the semiconductor
chips 12 have thicknesses of from several tens of ;m to several
20 hundreds of ym. The semiconductor chips 12 are polished on their
back surfaces without forming element in their form of wafers
or chips by a mechanical polishing method such as grinding or
polishing, by a chemical polishing method such as dissolving with
an etching solution comprising chiefly an HF solution, or by a
25 CMP (chemical mechanical polishing) method which is a combination

of the above methods, so as to possess desired thicknesses.

The electrically conducting wirings 11; to 114 on the
insulating substrates 10; to 104 need not necessarily have the
same wiring patterns. When, for example, the semiconductor

30 chips 12 that are mounted are not the same, different wiring



back surfaces without formng elenment in their formof wafers or chips by
a mechani cal polishing nethod such as grinding or polishing, by a chem cal
pol i shing met hod such as dissolving with an etching solution conprising
chiefly an HF solution, or by a 25 CVRA3(chem cal mechanical polishing)

met hod which is a conbination of the above nethods, so as to possess
desired.thicknesses. The electrically conducting wirings 111 to 114 on the

i nsul at i egnsititutdons dbé émpldfedpars A0habteLSSAIdIuLdEV &ot 86peS@iEh W i ng
patterns. When, for exanple, the sem conductor 30 chips 12 that are

mount ed &he edecthodeant?Adof fhe memndicandpctd ebdpist d2i whichr arenpdoyed,
as a matter of course, to cope with the electrodes 12A of the

seni cond%B€oBaB®i-ps 12 which are not the sane. Here, a sealing resin FJ of

an insulating_ material _i.s_poured 0 the ul at i trates 101 to
104 on whi ch FRESrch BeadiaberF tR F8E A 1pauhat indmaltStat Mool

This 5seghtol kel YASL1AR IRQ SuPRTrAelycad tQ% QQqSo%lﬁhQ&hoﬁﬁeS'de of the
electrically conducting wirings 111 to 11& d the el ectrodes 12A of the

sem condgem3tonduRtol?chipsThe areueunteds ulasute%beibeZ abeveQ4 ehikhe
upper nodules M2 to M)4 are placed on the sem conductor chips 12 of the

nodul es sk@lst bhéDBunchiom puittsionse betwedne thel erds ehlds dn bnensn.de of her
side of the electrjca % conducting wirings_ 112 tqo 114 of the er |ayers
are succ&igglest ’Eb?ﬁJeJc SOPEYCEiRIWHF1RES 1dn t9d lasand fhe; ?]ae% @S si de

of the eI r|c y conductln n to 113 of the | ower |ayers by
solderlné ?fu§¥ﬁgs§W1€P EﬁlFbl%@oﬁéuctlng paste or by welding. For

exanpye, a solger 1H§h%’t§hg' §u9§§99€8§ tetg:? 10)0o£0t he! BfpeL ShbaU LSS | Y

conducting wirings 112 t 14, and 1's ca
MO2 to MO4 are placed on the semiconductor chips 12 of the modules

MOl to MO3 via an adhesive 14. The folded ends 11b on the other
side of the electrically conducting wirings 117 to 114 of the
upper layers are successively connected to the surfaces of the

15 ends lla on one side of the electrically conducting wirings 113
to 113 of the lower layers by soldering, by using an electrically
conducting paste or by welding. |

For example, a solder material is disposed on the ends of
the electrically conducting wirings 11; to 114, and is caused

20 to reflow, so that the folded electrically conducting wirings
112 to 114 come in contact with the electrically conducting
wirings 11; to 113 on the insulating substrates 107 to 103 which
are the lower layers. By melting the solder 16 as shown in Fig.
2, the connection is easily accomplished.

25 Further, the solder may be melted in a solder jar equipped
with a heater, and the laminated modules MOl to MO4 may be immersed
in the molten solder to accomplish the connection.

In the step of immersion in the solder melted in the solder

jar, the short-circuiting among the electrically conducting



20 to reflow, so that the folded electrically conducting wirings 112 to 114
cone in contact with the electrically conducting wrings 111 to 113 on the
i nsul ating substrates 101 to 103 which are the |ower layers. By nelting
the solder 16 as shown in Fig.. 2, thesconnection is easily acconplished

25 Further, the solder may be nelted in a solder jar equipped wth a
heater, and the | am nated nodules MOL to M)4 nay be immersed in the nolten
sol der t wiaxdogsplishtae He 4 conaetited. ahong Hchestimpudfatiimgesabsthrateshk0 sol der
nelted in the solder jar, the short-circuiting anong the electrically
conduct i ggnibevpreveptad A f anlangtenfesubliendedgby rat ileagitaohegcexmer r at es
10 can be prevented if an angle O subtended by at |east one corner of the
seni cond@ bhe BERICONIVGHET JEVLag MIHGl 4f HheaXeRedsenrand the SEREAS t cn

| d [ I f 3 6 [ [ 1 5 ot N ' d
S0l Bl Ot 3T 4805 e MELIP, 17 ! oS E R
I nsul ati Bg $HRS GefiGondibt WY Wavige! oo VRt MR tEP ROt of the
sem condult or devi ce, there are or I’T'Eg, In a pr e(?et erm ned pat tern,

el ectrodes 1Ofjefr@l, o Xhel dehe£ BURFALEOHE kheCHIFPE lindd @l ingPs bt Pat &€
not her board. 10 In the enbodinment of Figs. 1 and 2, the electrodes 10A are

formed @&01sthirh ipdineslomer rmostmotuilediGbof diegemwbronducporidey iserkage)
or the BGA (ball grid array) structure. In the sem conductor device of this

enbodi nethexe arewiermed Fip a predeterainedopattenn nelnaadanAfAifonr e
ProvI detegl o840 e gRE ISt 3 Phohfgct I AL B NP A ot R ot O
B L e T R AR T e RO S
Posi t1 ONpf#Gsolder balls which are of the so-called CSP (chip size package)
or the BGA (ball grid array) structure.
In the semiconductor device of this embo&iment as shown in
Fig. 4, further, positioning protrusions 15 are provided at four
15 corners of the insulating substrates 107 to 104 for laminating
the insulating substrates 10; to 104, so as to the protrusions
15 protruding beyond the size of the outer shape of the insulating

substrates 10; to 104.

Thus, the positioning protrusions 15 are for positioning

20 the insulating substrates 10; to 104 that are being laminated,

and facilitate the positioning in laminating the ihsulating
substrates 107 to 104.
Not only facilitating the positioning, the positioning

protrusions 15 that are provided on the outer sides of the
25 electrically conducting wirings 11; to 114 work to prevent

previously the electrically conducting wirings 115 to 114 folded

from the peripheral edges of the insulating substrates 103 to

104 from coming in contact with the external parts and to prevent

previously the electrically conducting wirings 115 to 114 from

30 being damaged during the operation.




20 the insulating substrates 101 to 104 that are being | am nated, and
-facilitate the positioning in laminating the insulating substrates 101 to
104. Not only facilitating the positioning, the positioning protrusions 15
that are provided on the outer sides afs the 25 electrically conducting
wirings 111 to 114 work to prevent previously the electrically conducting
wrings 112 to 114 folded fromthe peripheral edges of the insulating

substrates 10Znt @hel@énficomduetongderieenadcshowhhihhPigxt ) nfhreRets and
to prevent previously the electrically conducting wirings 112 to 114 from
30 bei ngamepggthedederyriraldyerandyating viringssdiicbadlits orruenged as

shown in,Fig. 4 _further a the electrically conductin .rin 111 to
114 arr afged PHyral imRer cipbr SRSvheting Aibs AR dtnids a1 TBe 104,
the el eghLl s LRY 3 Wh 4 1 0S ks t.lLe at

t he ends%8%F§ggg¥1?8bgﬁghgggﬁe s?ﬂg?%&%o¥%gdi%é&grikﬁggeﬁ ga g%hg?QSE

el ectgicglyl ¥h‘é°8ag§twﬂo¥‘éét.n9§ thel ddinkrh praiiet EB%@FOQMEPGWQE'QE% .
Therefore, even en'stress is concentrated in the ‘“electrically conducting
W rings bthetroelédteiecaliyacdhdbettngewidings 1ihe texpagsposibionednon he

sem conductor chips 12 and the insulating substrates 101 to 104, the

el ectri cahley insddecti ng w rings 111 to 114 are prevented from bei ng broken
and a high degree of reliability is acconplished. The wi dths of the
electrical |y &8ggeforeg ®vennyhen| stresslsaconsendradesnyin dhe 15

depend ng gl e Sigecll b LS BLLED PHDY A5 a1 eb0s 100ee 00 L b0

éh?e

enviropnental condi !ons.. ; rred "t .

eleciq'cih!¥h%0@%§%5%2%n %EQ@%nlkketthiéoﬁﬁuEQ%regﬂipsaHQ Wndehnlay nmore

than 1.2 tinmes than the wdths of the
insulating substrates 10; to 104, the electrically conducting
wirings 117 to 114 are prevented from being broken and a high
degree of reliability is accomplished. The widths of the
electrically conducting wirings 11; to 114 at the ends may vary

15 depending on the size of the insulating substrates 107 to 104

and the environmental conditions. Here, however, it is desired

that the electrically conducting wirings 11; to 114 at the ends

are wider by more than 1.2 times than the widths of the
electrically conducting wirings 111 to 114 of the inside.

20 In the semiconductor device of the embodiment as shown in
Fig. 4, a round hole is formed in the wide electrically conducting
wirings 117 to 114 to form alignment marks 11C for positioning.
Upon forming the alignment marks 11C for positioning, the plural
insulating substrates 10; to 104 that are being laminated can

25 be positioned by optical means utilizing the alignment marks 11C,
enabling the upper and lower insulating substrates 107 to 104
to be more easily positioned. The alignment marks 11C which are
round holes can be easily formed by perforation in other step
of fabrication. |

30 In the above-mentioned embodiment, the second electrically



electrically conducting wirings 111 to 114 of the inside. 20 In the

. sem conduct or device of the enbodi nent as shown in Fig. 4, a round hole is
formed in the wide electrically conducting wrings 111 to 114 to form
alignnment .marks 11C for positioning. igon formng the alignment marks 11C
for positioning, the plural insulating substrates 101 to 104 that are
being | am nated can 25 be positioned by optical neans utilizing the

al i gnmencondulet ihgCwirengbl i1y tdea 1ppE thedihsuwtatingusabstgatedsioat es
101 to 104 to be nore easily positioned. The alignnent marks 11C which are
round hokesltawelbe edasitinidallrdobpegtedl droathe e liectatiicerl 1yt @pnduwdting
fabricatign. 30 In the above-nentigned_enbodi nent, the second el ectrically
16 conduWirAgofi dilagso1123t 8f1theoinpulating aubatrates: 101 k01493 96 104

I i call ted to the electrically conducti irin 111 to
195 0f L kbl 1ouek: PRgulegetol, o M3- ¢ ot oS orROVSEET o\i Sa A SeaRES 1 o
MD3. At s, I ls . |, t tituti h '
H s, 05 ERy BB kne™ cBlaR AN BN spduh ARTRAGE .| 3o aRATRLL! 1L 00 S DI 1"

modul es MOL t §pMfle 33 &infedhd@ét dr |qHHitE SROWMCERSPLYS! %5 ahﬁes,Wﬁ MOL
to MD4 being provided with plural insulating substrates 101 to 104,

el ectri cmbdyleentiodt tog MO4r afres sihilaelylQahifsatednisaceddstiveleyhi phe
(el ectronic parts) 12, and the sealing resin FJ. As also showmn in Fig. 7,
t he | owemoduwdes MOdulte MO# bedngl pravidedr witdl pduriadalingudetdagt i ng

ol ect i cAPPyEratadci Rg o5 Rar AbectTIonLLE CaRdustLRE iRtags o1 offed on
R BT e TS SR B g L
resin FJ.

As alsoshown inFig. 7, the lower : most module MO1 has plural
first electrically conducting wirings 11; arranged on the first
insulating substrate 10;. The first electrically conducting

15 wirings 11; have ends lla on one side forméd on one surface of
the first insulating substrate 10; and have ends 11b on the other
side that protrude beyond the peripheral edges of the first
insulating substrate 10; and are folded upward to extend up to
the upper - most insulating substrate 104.

20 Other modules MO2 to MO4 have the second electrically
conducting wirings 113 to 114 arranged in a plural number on the
second insulating substrates 105 to 104. The second
electrically conducting wirings 115 to 114 have ends 1la on one
side formed on the surfaces on one side of the second insulating

25 substrates 10 to 104 and have ends 11b on the other side that
protrude beyond the peripheral edges of the second insulating

substrates 107 to 104 and are folded in a predetermined shape

to run along, for example, the end surfaces of the second

insulating substrates 10, to 104.

30 The upwardly folded ends 11b on the other side of the first



I nsul ating substrate 101 and are fol ded upward to extend up to the upper

- -nost insul ating substrate 104. 20 Qther npdules MD2 to MD4 have the second
electrically conducting wirings 112 to 114 arranged in a plural nunber on
the second insulating substrates 102 t;0 104. The second electrically
conducting wirings 112 to 114 have ends Ila on one side formed on the
surfaces on one side of the second insulating 25 substrates 102 to 104 and

have endspwalrddy tflod deidher esitad cialaly cenductdagbedeicngsha 1earieher al  edges
of the second insulating substrates 102 to 104 and are foI ded in a

pr edet er suceessizpdy tonnected erigctfrircaldanpbethé leadantlb wirf ghesotiiet he
second i ns Iatl ng, substrates 102 to 104 30 The upwardly folded ends 1 I b on
the ot heP18ed8foFheRe¢ond electiigaldy qandwstingkmiriags ¢laokautiang
wirings 111 are ucgessi vel cted electrically to the ends lib on the
other side o ntﬁéesééaﬁﬁa’@f’écwgegﬁnﬁnﬁOn‘a?lﬁ?ﬂﬁe FeYgRt 3RS Memlqus |,

t he di agn e b t r t r 3 ded
for the frparerPrAZaEg eof ASREREIH T RdITIE B Pne oLt LN,
conduct i bg vhei psst ldléctbivdl By tdendddtisig atiadingscallyteopdh@lénghey ri ngs
111 and to secure the first electrically conducting wirings 111 so as to
mai nt ai nfarprteelbe@tmmpmﬂuwhegmitm 13 camdh ttiongecend ¢he 3rdei ng

10 made, for exa of the sane material as the insulating substrates.

In the sé#&&ﬁ&&gﬁéﬂ gevdustingniirdngsgd 1158gna@se toamadgtagne a nsul at i ng
substrates éOl to,104 that are |ampated, the |ower nopst one_is regarded
to be t hBreApterming aPllﬁﬁhsuEEFrﬁ?éliBsiDEreYﬂBtbPﬁe’F‘e’Bh%Esa}% betpd ded to

be LI, SpadRT. e3ruldbhiide, SRS LhY' Sant Rak8rid LEnE"Rat1ReRg Ne O N
substrates.

In the semiconductor device shown in Figs. 5 and 6, among
the insulating substrates 10; to 104 that are laminated, the
lower - most one is regarded to be the first insulating substrate

15 103, the other ones are regarded to be the second insulating
substrates 103 to 104, the ends 11b on the other side of the first
electrically conducting wirings 11; arranged on the first
insulating substrate 10; are protruded beyond the peripheral
edges of the first insulating substrate 10;, are folded upward

20 to extend up to the upper - most insulating substrate 104, and
are successively connected electrically to the ends 11b on the
other side of the second electrically conducting wirings 115 to
114.

It is, however, as shown in Fig. 8, also allowable to so

25 regard that, among the insulating substrates 10; to 104 that are
laminated, the upper - most one is the first insulating substrate
104, the other ones are the second insulating substrates 107 to
103, and the ends 11b on the other side of the first electrically

conducting wirings 114 arranged on the first insulating substrate



el ectrically conducting wirings 111 arranged on the first insulating
~substrate 101 are protruded beyond the peripheral edges of the first

i nsul ati ng substrate 101, are folded upward 20 to extend up to the upper
nost insulating substrate 104, and arg successively connected electrically
to the ends lib on the other side of the second electrically conducting
wrings 112 to 114. It is, however, as shown in Fig. 8, also allowable to
SO0 25 ragqr arehpirotanided begonds the! pegiphesialaedyekObft ahkO£ilvsat are

| am nat ed, the upper nobst one is the first insulating substrate 104, the
ot her ondssuletiing substhaaiteslfat i aed sans tiicdidesl downwardl $®, exhendhep ends
I1b on the other side of the first electrically _conducting wirings 114
arrangedthtPﬁelpﬁﬁgt‘WﬁgﬁlaPPHbaEHBQt?HpﬁtIBtEOloarﬁopPStngEﬁ beyond t he
peri pheral edges of the first . insylati substrate 104, . and are fol ded
Hlownvar d S CERRRTE Lpcopperhed AR EARAL N ER e MRdBuhLP/oh £hR0t T s (o
be ssiccasdeVeleytheNSEcsRd Elestrically ddhdutd By wildihgan1hhetgt Peg, 5 side
of the second electrically conducting wirings 111 to 113. Industria
Applicability: A nodule is forned by nounting an el ectronic part |ike such
a chip as an IC, a capacitor, a resistor or a coil on an insulating 10
subst r at @ndis¢riaduAppldicabilliey: | am nated one upon another to fabricate a
semi conductor device which is installed on, for exanple, a nother board
and i s connecRetodudecis formed by nounting anceleect ngnke pandd ldkeesechr oni c
equi prent. 19 CLAIMS 1. A seniconductor, device conprising a |am nate of

pl ural ian%]i!ﬂaﬁsnﬁn%s?%@f’&?%?&?%%%&ﬁt%&oéﬂe% Adnipspbating

10 substrate. The modules are, then, laminated one upon another
to fabricate a semiconductor device which is installed on, for
example, a mother board and is connected thereto so as to be

utilized being mounted on electronic equipment.




wherein, when the |ower nost insulating substrate is regarded 5 to be a
first-insulating substrate and other insulating substrates to be second

i nsul ating substrates anong the insulating substrates that are | anm nated;
second el ectrically conducting wiringsiseare so provided as to protrude
beyond the peripheral edges of said second 10 insulating substrates and
are folded toward the side of other surfaces of second insul ating
substrates, and the thus fol ded seanximMsg ectrically conducting wirings are
electrically connected to the electrically conducting wirings on the |ower
i nsul ati dg subst r atesemigordugtor desucducompr ising@ tampnate of plunainat e
of plural, insulating substrates on which are nmounted el ectronic parts,
wher ei n, iRg8atiag shbstrates ons which,greypounted ied ecigondsd Pardshe a

first ingul ati.ng t e, and ot her i.nsul-ati.ng 20 . substrates _to_be second
insulati%éegEBS'r§#§§ %ﬁ%nng%E ’?ﬁ?ﬁﬁg?P&jkgﬁ%%PP§F§§a%ﬁafsafﬁg?ﬁ at ed,
the sem ¢endCla0re i 3V it ulditliny sEPERIaeS and GUAL SligGlatakgy conducting
wirings that are protrudi ng beyond the perlgheral edges OP sal"d t he second
25 i nsul subagratest tat b2 Fedonde inehded ing aupstdatesmanethgskhee, and first
electrically conducting wirings that are protrudi ng beyond the peripheral
edges of ingudatiad substriates dhatgagebdamdnatedd are extending up to the
upper nost 30 insul ating substrate; 20 wherein said first electrically
conduct i ng Wi ri ngs Se£o8d ed@ctirdgallyc Goneicdd ndo Wi&iinase @31®d S& ectrical | y

provided as to protrude beyond the peripheral edges of said second

10 insulating substrates and are folded toward the side of other
surfaces of second insulating substrates, and the thus folded
second electrically conducting wirings are electrically
connected to the electrically conducting wirings on the lower
insulating substrates. |

15
2. A semiconductor device comprising a laminate of plural
insulating substrates on which are mounted electronic parts,
wherein, when the lower - most insulating substrate is regarded
to be a first insulating substrate and other insulating

20 substrates to be second insulating substrates among the
insulating substrates that are laminated, the semiconductor
device further comprises:

second electrically conducting wirings that are

protruding beyond the peripheral edges of said the second

25 insulating substrates and are folded in a predetermined shape;
and

first electrically conducting wirings that are

protruding beyond the peripheral edges of said the first
insulating substrate and are extending up to the upper - most

30 insulating substrate;



conducting wirings. 5 3. A sem conductor device conprising a |am nate of
~pluralt insulating substrates on which are nounted el ectronic parts,
wherei n, when the upper nost insulating substrate is regarded to be a
first insulating substrate and ot her iggul ating substrates to be second

I nsul ati ng substrates anong the 10 insulating substrates that are

| am nat ed, the sem conductor device further conprises: second electrically

conducting Wi rings whiedleia @aildd FEiret R detyrdiedlilye gotiduddng wadddgersysof sai d
second insulating substrates and are folded in a predeterm ned shape; and
15 fir st agleeetleictaliloaldyndwaniected tiongaidhsecand elegttmidialdybeyond t he
peripheral edges of said first insulating substrate and are extending up
to the | 6ABAuCHNT WiTdngSi-ng substrate; wherein said first electrically
conducting wirings 20 are electrically connected to said second
electrically conducting wirings. 4. A sem conductor device according to

laim 1, 32 or 3, ' ' Y - hPR&PL Ry
'f hgl 2 sar'f ggzes onwg%éerﬁ'}é?%@&%&g%i R)i’l(rafsrélu 2 n}géls'u ;%t;%:k,g%%g%f;@fﬁ&ﬂ o

sem condyfisl atd gt BudstPatiedd dnd whlidhMake molintdd eMeRitRiohiTdighrtisyr a
I nsul ating substrates that are | am nated, are successively placed on the

el ect r onwhegginsg wbent theouppér - B3BY dnsudetigg sbbstante 8 régarded
nei ghbori ng | ower |ayers. 21 6. A sem conductor device according to claim

5, wher eit® bgajad fidisghiasudg tingy sabisty adeh andaodhexndnsalatdingct ronic
parts are, aianged vl g 20 oS NS S bng SRR S Lo s 2000 ding
10 insulating substrates that are laminated, the semiconductor
device further comprises:
second electrically conducting wirings that are
protruding beyond the peripheral edges of said second insulating
substrates and are folded in a predetermined shape; and
15 first electrically conducting wirings that are
protruding beyond the peripheral edges of said first insulating
substrate and are extending up to the lower : most insulating
substrate;
wherein said first electrically conducting wirings

20 are electrically connected to said second electrically

conducting wirings.

4. A semiconductor device according to claim 1, 2 or 3,
wherein said electronic parts are flip-chip-mounted on the

25 surfaces on one side of said insulating substrates.

5. A semiconductor device according to claim 1, 2 or 3,
wherein said plural insulating substrates that are laminated,
are successively placed on the electronic parts mounted on the

30 insulating substrates of the neighboring lower layers.



wherein said first and second electrically conducting wirings are arranged
_in a plural nunber on their respective insulating substrates, and

col | apse-preventing nenbers are provided at the tips of said second

el ectrically conducting wirings to bundle 10 said second electrically
conducting wirings. 8. A semnmiconductor device according to claim1l1, 2 or 3,
wherein positioning protrusions are provided at the corner of said

insul atigg substraphegen@toR@EctbPNdEFiéd dEBARINGES1AimlE, | Aset&in Ng
substrates. 9. A sem conductor device according to claiml1, 2 or 3,

wher ei n ssddogneibghbdrisg iasctletdingisuhctateslangd said edeictgoniicrpangks t hat
are arranged in a plural nunber, the electrically 20 conducting wrings at
t he ends axee aryamg@d vdar aphadhesdvether electrically conducting wirings.
10. A sem conductor device according to claim9, wherein an alignnment mark
for positioning is forned on said wide 25 electrically conducting wrings.

L1 Ajseqiconduct of, deyiias, 36608 8dvi8eChabstdag WS 'Aidln 131 9 8L gprent
wherein said first and second electrically conducting wirings
are arranged in a plural number on their respective insulating
substrates, and collapse-preventing members are provided at the

tips of said second electrically conducting wirings to bundle

10 said second electrically conducting wirings.

8. A semiconductor device according to claim 1, 2 or 3,
wherein positioning protrusions are provided at the corner of
said insulating substrates for positioning in laminating said

15 insulating substrates.

9. A semiconductor device according to claim 1, 2 or 3,

wherein among said first and second electrically conducting

wirings that are arranged in a plural number, the electrically
20 conducting wirings at the ends are formed wider than the other

electrically conducting wirings.

10. A semiconductor device according to claim 9, wherein
an alignment mark for positioning is formed on said wide

25 electrically conducting wirings.

11. A semiconductor device according to claim 10, wherein

said alignment mark is a round hole.



