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1 9 JAN 2005 1 DESCRI PTI ON SEM CONDUCTOR DEVI CE Techni cal Field: The
presentsinvention relates to a sem conductor device conprising a |hSiHANe00s
of plural insulating substrates on which. are nounted electronic parts

| i ke such chips as ICs, capacitors, resistors or coils. 10 Background Art:
It is a nodern trend to fabricate electronic devices in ever |ight weight
and in ever small thicknesses and sizes yet realizing high degrees of

functions, integration and high sj ssing speeds. Acconpanyi ng
this trend, the sem conductor devbgggéI?%g§§15 are changing their forns.

Nanel y, tdmqeminteidic ipafydevi ces used to be of such a formthat the |ead
termnals which are electrically conducting wirings were drawn out |like a

gull wing fromthe side surfaces of the package such as QFP (quad fl at
package). But, now, the sem conductor devices are of such a form 20 that
t he el ecthesthasicale Fiigdsd by using gol d bunps or the like on the |ower.

surfage of the package such as BGA (ball grid array) making it possible to
strikPngly deé"#’&é’ée%ﬁéltar@a@néé@@pir@da@w e gfeFeBds@BEustodederdsenhi ch

are nount not her board. a seni conductor device which is snaller
than the C%%E,%q‘f@ng ésgalf%ﬁ? es?E?‘d‘h‘ﬁ?ad@)“ﬁ? ﬁpgﬁ}:ﬁatﬁft%‘ht“#&?h-
nount i ng ' i ' ' I | rt rigid
Subst r At & Chae U e e pHELE L% Bk LR NS 1B el A i s
relyi ng Weeistods areidigg.as flip-chi p-nounting. According to the

above-nmenti oned conventional 30 sem conductor device, an area occupi ed by
each sem conduct or :
10 Background Aft:

It is amodern trend to fabricate eléctronic devices in ever |
light weight and in éver small thicknesses‘and-sizes yet realizing
high degrees of functions, integration and high signal processing
speeds. Accompanyingthistrend,theSémiconductordevices;too,

15 are changing their forms. Namely;_fhe seﬁiconductor devices
used to'be-of_sﬁch‘a form that the léddwterminaié which are
electrically”conductingfwirings wére-drawn'out_like a gull wing
from the side surfaces of the package such as QFP (quad flat
package). But, now, the semico_nc_luctor de{rices are of such a form

20 that the eleqtrodes are formed by using-gcld bumps'or-the like
on the lower surface of the'pac.:kage such as BGA (ball grid array)
making it possiblerto strikingly decrease the areas occupied by
the semiconductor devices which are mounted 6n'a mother board.

As a semiconductor device ﬁhich is smaller than the BGA?

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

According to‘the above-menﬁioned conventionél |

30 semiconductor device, an area occupied by each semiconductor



19 JAN 2Uu:i 2 device can be decreased on the nother board by decreds dgN 20us
the size of the package. However, since it is a nodern trend to add . new
functions to the el ectronic devices, the nunber of the sem conductor

devi ces nounted on the nother board is_on the increase arousing a problem
that the size of the rother board nusf. be i ncreased to neet the demand. In
such semiconductor devices, further, not only the nother board becones

som cona bR B% BebEREr e e ShRuBPERe obRRH bt Teikftaiiatly o

del ay in dihe %ifgﬂﬂlefg?a@ljcé of ﬁﬂcﬁﬂe r, $igRal i?:afguef‘%d&rne%ignp.”t%haﬁ%

consunption of electric powe making 1t diffrcult to acconplis

desired alea¢tfumtiRidsOnBRR JdlRdREN CESVRFRE, theMiuahehN@Citheui t
system operates-at high speeds and possesses a |arge capacity, in 15
parti cul senicaisbrcdase daviides hengitiedofont el eadhiear bicaalds isashs the

i nportant, meani ng. Despite the nother board is realized in a small size,
only doneNHRASEh@FOUSHANGew Pxobdepethatt thet 8ige auhhedrekher neraid ng

region far nti.ng_a _sem conductor, .devjce on the nother board. 20
Thereforg'}ustq"g% r’ﬁ%ﬁﬁasi > 098t the [d89a89 -t he nunber of the

sen conduct or lqu{lgﬁ(s)sb%%%m% gtgg?q_&gg %fﬁ?efmhg%;prlpﬁ?rtﬂe mg{__eﬁg@ds of

sol ving the above pr ave ore’been prdpose or exanpl e,

Japanese HeatebeBulibs CBd ¥ §& biltah Us o GREN L oA t@@ﬁ@ﬁéi&%%om@%il?%ﬂ& ility
Model Publication 25 (Laid-open) No. 61150/1988 and Japanese Palent

Publ i cat iforom (a girdnaydga)l Nemit@Giletbiddevdceotdi wihier Weindkonduiches:,
solder balls, inner |eads, via holes and through holes are provi ded on
the 1Asuldavines iaapempanded hy insialay ig dhectssomaldhi cliskortion of
signals and an increase in the;cdnsumption of electric power,
making it difficult to accompliéh the desired elécfric
- performance. In media equipment inrwhich'the circuit system
operates at high speeds and possesses a large capacity; in
15 particular, a decrease in-the length of the lead terminals casts
an important meaning. |
' Despi£e the mother board is realized ih a small size, only
one semiconductor device is permifted 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.boérd.
_Methods of solving the above problem have heretofpre been
proposed in, for example, Japanese Patent Publication (Laid-
open) No. 223683/1998, Japanese Utility Médel‘Publicaﬁion
25 (Laid-open) No. 61150/1988 and Japaﬁeéé Patent Publication
| (Laid-open) No. 106509/1995, accor_di.ng to which wirings,_-sold’er '
balls, inner leads, via holes and through hOles are provided onl
the insulating films or on the'insulating sheeté on ﬁhich a
semiconductor chip is mounted, and the insulating films or the

30 insulating sheets are successively laminated dne_upbn another,



seni conductor chip.is nounted, and the insulating filnms or the 30 A

i nsul atii ng sheets are successively | am nated one upon another, 1 91f%ﬁ Ed@@
3 and are electrically connected together through the wirings, solder
balls, inner |eads, via holes and throggh holes. Wth this nmethod, however,
it is difficult to confirmby eyes th& connection anong the insulating
films and the insulating 5 sheets. Besides, the insulating filnms or the

i nsul ati at..are .l ani b | entirely .sealed with
e e LT e S S M Py R

i's. not eAsMadO BLPA ! i dalaild V& iR Hol et ialéxldalﬁ?;g'\rﬁu R fggﬁ@s.for

| mprovenent. 10 There has further 'been propose mil’ti-chip

seni conduct or Wieth ahias mdtheldys tdweedgpaness Rakentube. t308884Prmasgor di ng
to which insulating substrates of a polyimde or the |I|ike on whi.ch an

el ect r onisygraktheirment igm afong tientesubyting i lmsasisd thecihswl meieg, and
the oyter |eads of the upper |ayer and 15 the outer |eads of the |ower
| ayer Par SRGRtEs s PeaiLfegndtae daisylahing édAmscerdhadosHdntbng sleens er

| eads whi,gh | ectr.icall d ' i rj t endi ng. al th

e WLl ebge SRR b STEL SR Loz et sda e e
, h [ : | b st p : J hed si:

case. Mool | R eSUDEHEE,RUB! bR, X0 By HELELOLORY o1 7o

i nsul ati nigc debabeaé@sPrsh repaiel eabr@dpscoivé umdl £&iani teRihg Foom
| am nating the insulating substrate, further, a spacer of a prédeterm ned
t hi cknesstquisimprmvementi.ded on the portion of the outer |eads to avoid the
contact 25 between the electronic part of the upper |ayer and the inner.

| eaddV of the Thams hagydurthey beesapnepasssina damimartede mait i-ciiipt he
' semiconductor device as disclosed in Japénese Patent No. 3033315
according to which insulating substrates of é'polyimide or the
like on which an electronic part Such-as an Ié is bonded by inner |
leads, are laminated, and the oﬁtér leads of the uppér layer and
15 the outer leads of the lower layer are successiveiy and -
_eléctrically connected_togetherlby the outer‘léads'which are
electrically conducting wirings 'e:tténding ,alc.;;hg the peripherall
edges of- the thus laminated insulating substrates.
In this case, however, the insuleﬂ:ing substrate must have-_
20 apredetermined size tomaintain strength at the junction portion
between the inner leads of the'insulating substrateland the
electrodes of the electronic part. ‘I:n laminating the iln'sulating
substrate, Vfurther, -a spacer of a predetermined thickness must
be provided on the portion of the outer leads to lavoi_d the contact |
25 between the electronic part of the upper layer and the inner leads |
of the lower layer, still leaving room for ifnpzfovément- from the
standpoint of realizing the semiconductor devides_ in small sizes
and in decreased thicknessés. |
It is therefore a first iject of the present invention to

30 provide a semiconductor device preventing the electrically



st andpoi nt of realizing the seniconductor devices in snmall sizes and ij‘l N
.decreased thicknesses. It is therefore a first object of the present“? AN 2005
invention to 30 provide a seniconductor device preventing the electrically

1 9 JAN'2005 4 conducting wirings frombeing folded at the tinme of

connecting the electrically conducti né wirings to the electrodes of the

el ectronic part on each insulating substrate, decreasing the size of the

i | ati bstrate .t i red. mnj limt, and 5 decreasing, the size
of the paclldSEint frings §8§'§41§%g‘?%ﬁ’<§"@é'a"%tt§ﬁdaamﬁtogfcw%%w?igg;e.
As di | ' d%¥¥353 P, -P j s ion.(lahd- . ,
theresﬁas a séolr]?been pr?ﬁoé@gl@c&é\yﬁg}lﬁ:ﬁ% |c§:&’ th%a%q%s@strggl%s %’gr rz_'l%éars

mount i Ny SIRIBIBHIE ALt BN @AEIR I n80Le alInFUngnpsi el Yabert 98l Y te paint i ng
case via an insulating sheet, and the thus |amnated chip carriers are

el ectri calf yeheo nimestlext: iney etubart iatea toarnafequidied R ndidms Likdee and
t hrough-hol e el ectrodes forned in the side surfaces cone in contact with
t he sPgn&leqnyensing gheheine oft the package RsThmallhasvpossikle foomsthé |

enough for, confirmng by eyes _the connection anong the | am nated chip
carri'ers.s'@éﬁ]&%‘sﬁt t‘gf %@rﬁ\i‘e‘ﬁa]t Me%hip carriers together, it becones
necessary to T r:QVi ti case and the_internal signal
| i nes, resulti%sgp‘?lnﬁalﬁdél/er?grlglas‘]ga%an%%ee 3: eq:rq'P(')’gﬁd'grath‘ogngL@dﬁ%IO&nz)o

constitut Nl 3uolzl /h8a%i NEghELEMLP A lsP hBYATBRbposéd | dehcRf ehewRiSgcond
- object of the present invention to provide a sem conductor device i ch

enabl es tlheadbxdsatieip darxilents ngpwititiy aedf dondie tRas Wemodiés alheabl y
connected together electrically as a result of easily inspecting, by eyes,
successively laminated in a mounting case via an insulating sheet,
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 internel signal
lines, resulting in an increase in the nnmber 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 enlebl'es the 1aminated
insulating substtates to be easily and reiiably connected
together electrically as a result of easily inspecting, by eyes,

25 the connection among the laminated .semiconductorr 'devices, and
simplifying the constitution by decreasing the numbet of perts_
of the semiconductor device. | | o

A third object lis to prevent the elec_t_ricelly ‘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 t.ih%‘”&‘N 2005
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™o the electrodes of the 1 9 JAN

2005 5 electronic part. A fourth object is to stably |am nate plural

i nsul ati t n which the electronic part is nounted. A fifth
object is %é%?%]\i/{e%tﬁﬁtg' | am nated insulating 5 substrates from coll apsing

previously befgreoihe, ehigfidi Cig ce.?ﬁgyleaﬂég% Lanfige iﬁf‘&f‘-iﬁséiéﬂﬂ%gbj ect

I's to prevent the plural electrica ucting wirtings fromco si ng.

A sevent lsuthjtardtes ¢ wiaisdl Hwlddrdliec Parralid mgunmldalg 10 substrates
in lam nating these insulating substrates on which the electronic parts
are nounted. A efifithh dhjest is to mrevettanthe Hanmordesd ratsudatdmest ress
generated anong the electrically conducting wirings.at.the .corners of the
i nsul 8t i P tef sSr A el anticrh Arastisind dhey edestric the tine

of accomlis |

icr}%btrpe. el ectric . gonnection. An ninth object is to forman
al i gnment” HET K posi 3T TG-S WX hout . i ncreasing the number of parts. A

I L L O e R
sem condusdrdudieMigrirings from collapsing. ' '
| A seventh object is to easily' position the plural insulatirng ‘
10 substrates in laminating these insulating éubstrates on which
the electronic parts are mounted. | |
A eighth objeét is to withstand the conceﬁtration of stress
generated among the electrically -conduct_ing wirings at the
_corners of the insulating substrates due to ihtefnalistrain
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_fdrm the alighmént mark for

20 pos itioni'ng .

Disclosure of the invention;
A first invention is concerned with a semiconductor ldevice
cofnprising 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 to be a first iné.ulating 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



-conprising a lamnate of plural insulating substrates on which 25 ar%% AN 2005
nmount ed el ectronic parts like - such chip as |ICs, capacitors, resistoré H_ 200
coi.l s, wherein, when the |ower nost insulating substrate is regarded to be

a first insulating substrate and other _insulating substrates to be second

I nsul ati ng substrates anong the-insulﬁting substrates that are | am nated,;

30 second electrically conducting wirings are so provided as 1 9 JAN 2005 6

to protrude_beyond the peripheral .edges._of the second insulating |,
' subgtrate ° BREEEH ef%?%‘g’béttg\ﬁaPﬁrfﬂlégg?ﬁéaqﬁesbf’ crhe §eeg l%ufﬂ"n’e"%econd

I nsul at i k?é’tflfé f 0 I [ : onducting
W rings ;L?a e e ec%éraél %dl %ng#%ggt&ggé ?%Q%gfta%éé:ﬁcledc}%ﬂfﬁgl%ﬁ)%Ec%ﬁlat§?§ﬁgot\lﬁ rings
on the | ey datsotimfh ISl Hulbtrattlts, 4t 18l U Fd1uet0 Redehiang
‘wirings of the insulating substrates are connected al ong the peripheral
edges of elertritnillkt icupdudisnigpidsinegsabrengleberioadiet eonpectéq@nsoof the
10 semi conductor device to be confirmed by eyes fromthe outer side,

per mi Bt i e el eBrnicaldy pmdustising wig linuspeut dthey dropegadinsplatdmg naki ng
it easy to,.reliagbly acconplish the electric connection anpong the insulating
-subst r at esﬁbsé?%q@%/he connection. is ‘acconplished on the side surfaces of

t he | am nat ed qj,nsul at.i Uhst.rates,, the device can easi | gpai red
even in case t#%gf#'l g%%%%‘f‘h%au 13’? %ﬂﬁd‘éﬁgéf‘?6‘{{’&5“}?5’08?(3:%&6&?%1{%%% Btive.
Further, dubsietfdd £ oy | b I HHAMESd formed
protrudi ng beyond the si%lbe surfacg;lg')o tﬁr?ewi%né(supatl ng %?L?gsgt ?J;ffé:él,e and can
be connedirsohlatt ime sibwHatesyglenabliing €hd0 cohapecebddpeptionyi b eréder or

ref |owing of solder, naking it possible to realize a nodule at a

decr é8sedamigtonductor device to be confirmed by eyes from the outer side,
| permitting the connected portions to be inspected ﬁery easily,
and making it easy to reliably accomplish the electric éonnection

among the insulating subé;trates.' Since the connection is
accomplishe'd on the side surfaces of thé laminated insulating
15 substrates, the device can be easily repaired ‘ev.en in case the

1aminated insulating substrates become partly defective.
Further, the eléctrically'conductihg”wirings for connection are
forméd protruding beyond the side surfaces of the insulating
substrates, and can be connected at one time through a simple
20 step of dip_ping with solder or reflowing of soldex, making,it

- possible to realize a module at a decreased cost.

Secbndlénd third inventions areICOncerﬁed_with a
semiconductor device cbmprising a laminate of plurél insulating
substrates on which are mounted electronic parts like such chips

25 as. ICs ' capaditors, resistors or coils, whe}:ein, when the lower -
most insulating substrate 6r the upper - most ihsulating substrate
is regarded to be a first insulatingrsubstrate'and other
insulatiné substrates to be-second insuiatihg substrates among
the insulating substrates thét are lamj._nat'ed,__t'he semj.conduct-or.

30 device further 'comprises: |



Second and third i nventions are concerned with a 'sem conductor devi

c
comprising a |amnate of plural insulating substrates on which are 1rritl‘ﬁtl\legpm

el ectronic parts like such chips 25 as ICs, capacitors, resistors or coils,
wherein, when the |lower nost insulating substrate. or the uppernost '

I nsul ating substrate is regarded to bé a first insulati ng substrate and
other insulating substrates to be second insulating substrates anong the

i nsul ating substrates.that .are. | ani nated, the sem conductor. 30 device
furthor compr esiend 23Rk 8nTay Fortiitng HTrLRGR Tt SRR SRIIRY nos
that are [ ' al . .Sec .ns ting
substrat gﬁg}%%gg%ﬁ%&%ﬁ%@%};gg?@ﬁ%s& S ég‘tesgigﬁéﬁgiﬂ%éﬁégé

el ectri calny apendedided MM [H RFedetdirminRddsMapedi Rghd 5 beyond the

peripheral edges of the first insulating substrate and are extending up to

t he upper nodiidstselecimdcalbyt canduoting witindowhatmase prsietweding.
substrate; wherein the first electrically conducting wirings are
el ect Pi chaypnshihecberiphernd sdeerdoédl tber féustyinsnliatingEulotyate ngs.

I et R R R T e - T
enabl i ng @%r@&%@ﬁfdmwit ggggl§gigg_f§ﬁggjﬁéggd by eyes fromthe outer

side,. permtting e conne rons to be inspected very easily,

and meking it \aseild tie!f iy ACARIdAN Y R RhRATiINS wiRGS! LeR among
the insulating substrates. Further, the electrically  conducting wrings

among t leddotxilcaililyg wmdta@a;oamec@mmtdeéwc@iqdauqypebhﬂheﬂ;ahg edges:
y R

of the lami nated insulating substrates by the electrical
10 wirings. ' . _ -

Thus, the electrically conducri;in-g' v&iringﬁ' among the
~insulating substrates ai:e connec'ted. _aiongthe peripheral' edges
of the .'J'.nsulating substrates, enébling the connected ?or_tiéhs to
be conf irmed by eyes from £he outef side, _bemittihg the cbnﬁected :
15 portions to be inspected very éa'sily, ahd méicing it easy to
reliabiy 'acc'omplish' the eleci:ric connection among thé iﬂsulating
'substrates..' Further, thé electrically condudtj.xig wirings among
Ithe insulating substrates are connected along the.pe;'ipl.leral
edges-ofl the laminated insulating .substrates by 'the electrically .
20 conducting wirings protfuding beyond fhé peripheral edgés of the
lower - mosi.:' or the ‘qpper +most insulating substrate and are |
extending without usiﬁg any additional part fof connection, yét
7 enablipg the .connecte‘ci portions of the semiconductbr device to
be conf irme,_d by éyes 'from the outer 'sic_le, permittiﬁg the coh_nected
25 portions to be irj;spécted very easily, and making it easy to
reliably accomplish the electric connection among the iné_ulating_
substrates. Moreover, since the conne.ction is accomplished on the
side surfaces of the laminated inéulating substrates, the device
can be easily repaired even in cése the J.aminated insulating

30 substrates become partly defective.



20 conducting wirings protrudi ng beyond the peripheral edges of the {g JAN 205
| ower mast or the uppernost insulating substrate and are extending w thout
usi.ng any additional part for connection, yet enabling the connected
portions of the semiconductor device tg be confirned 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 t heg.insul.at | reover.. since the.connection is

ool | LR KBS SHeEHLA Sy e C R e HPRRRRE LoBietS at s,
the devi ceoamdy BS-Kas1 | gl Eﬁ%ﬁ?ﬂ?a% | g ' lati ng 30
substrates becotr%)c par tc}%/h%gﬁccgﬁﬁ\%%g'd%A , S ﬁf'?%é??’sm’e%%ﬁg

- el ectri cadulystonngbict i@ War @S reQiagapneehheatateat! BRABLIRE OLKGMGY
beyond the side surfaces of the insulating substrates, and can be reliably
connect eck @inpke t$tap tdf clighping siimll eclidepy ar dgfliowing tof sollder,or ref
Iomﬁn% of soJder, 5 making it possible to realize a nodule at a decreased
cost. 9 | MRl RARRIRIS Reviedllizs a modde @t ia sleareasic goskvent i ons,
it is desired that, the el ectronic rt. is flip-= chip-nmounted on one surface
of each of the:b? ﬁ;sl'lﬁ asteinﬁdmﬂﬂ%c[r]croﬁ %%.Vlc?ﬁ’i of gr‘gvéhgget ﬁérﬁ ekPr FRixdy
conduct i nghydd#d NGss fram fei : By ﬁ?ﬁﬁ e .;insMl-ating
substrat es ‘é\%ﬂ% he tf n%no %%nl%cét ﬁ!r%&?he eneg'go tq'ecbseﬁatétjcﬁ fical 1%

conduct i nghip-+magscddontdife she¢htedsSeabhideLRE GG ANtE MAEtbsfrageition to
obtaining the effects of the above first to third inventions. In the

senm condUéhis . pieaverdss dfhe hel edinniec £ 1 Iys tedrmludtiin Wi dinvee Mot deifgr t her ,
it is desired that the plural insulating substrates to be |lam nated are
succd8si virlded andgdeforned ky ddhie dmsulpiingnsuhsbuabes tafe thestinei of
SUbStraIEgbﬁgeéggig the ends of the electrically_conducting_wirings_to
the electrodes of the electronic part in addition to obtaining
the effects_of the above first to third inventions.
In the‘semiconducto; devices of the above first to third
15 inventions, further, it is desired that‘thé-plural‘insulating
substrates to be laminaféd are successively placed on the
~ electronic part mounted on the insulating substrates of the
heighboring lower laygrs. This enhances the stability'in
© laminating ﬁhe plural insulating‘subgtrates in addition to
-20 obtaiﬁing the effects of the above first to third inventions.'
Here, it is further desired to interpose an adhesive between the
insulatiﬁg substrate and the electronic parf .. This prevents the
plural insulating‘substfates that ére laminated from«m:llapsing
previously before.accbmpiishiné_the electric.connéctionf
25 In the semiconductor devices of the above first to third
ipventions, further, it‘is desired,thaﬁﬁthe first and second
eleétrically'éonducting wirings are arranged in a plural nu_mbei:
on their réspéctive insulating substfates and that a
collapse-preventihg member is provided at the tips Of. the second

30 electrically conducting wirings to bundle_fhe second



plural .insulating substrates in addition to 20 obtaining the effects of the’
abave first to third inventions. Here, it is further desired to interpose
an adhesi ve between the insulating substrate and the electronic part..

This prevents the plural insulating stbstrates that are |amnated from

~col l apsing previously before acconplishing. the electric connection. 25 In

th i canduct . ' f.the above fipst to third i tions, t her,
15 et AR S EoRTSt o i ETBHR TR PPevaRtS HiSRART Y I ngs.

are arranggthddy i ' LT | hbasu Lng: rates
and that a c&}%algisggkg?gbgﬁﬂgﬁ r%?%'g ?‘?gpélgé%}g#%e{% H% %%%%é% second
30 el ect rdgratdot iGN AHGInYG Wd 80T d dlwrdie tah?mr&mli_n%& eéd@a 9

el ectrically -conducting wirings. This prevents the electrically conducting
wirings feigmicdnl agdibfomrid sbtaiadnghehelefifiadtzablfythe dhicedt togtvixrd ngs so
as to_maintain a predeternned precise pitch in- addition to obtaining the
ef fecPs OMVYHEIMSt to third 5 i nventions. In the sem conductor devices

of the above fjir to third . inventjons, further, jt is_desired that
“posi ti oni ng pr%l T SROLCEUsTRE §ey15est RE Egﬁnébgvﬁf ELRET| hRuFBt g

Substr at s i) hoRhag, I AThaBt LG R, LOSULALEISURSLERL ey Th S

10 facilitates the positioning i m na ™3 es up
and down d¥e YstdELddte Y AHe!WHerRidE aiHY N JHIHR indf Substated B tion
in addition to obtaining the effects of the first to third inventions. The
pr ot r usi quss ftuirdriiarg Siar immiasa tal e fdree iossulitdn ¢ aps trates .di mgishe
nount ed device with 15 a resin, enabling the resin.to be correctly nol ded.
Besi d@s, facilitates the positioning in laminating the insulating
' substrates up and‘c_iown by using the pﬁ:'otrusionrs méintaining high
precision in positidn in additidn to obtaining‘the'effécts of -
the first to third inventions. Thé-..prot'rusions -fﬁrth.er‘ serve
as a reference outer shabe in molding the mounﬁéd device with
156 a résih, énabling the resin to be correctly molded. Besides,
the protrusions protruding beyondithe electrically conducting
wirings among the 1aminéted insulatiné substrates prevent
'previously the electriéally conductihg ﬁirings.from receiving
external force, from being deformed or from.beihg‘damaged.

20  In the semiconductor devices of the abo§e first.to third
invenﬁions, further, it is desired that the'electrically
conducting Wiringé at the endé are fbrmed wider than the other

| : electricaily conducting wirings. This prevents the destruction
that occurs when stress is exerted én the electrically conducting
25 wirings due to a difference in the expansion betwéen the
.electronic'part and the insulating substrate and improves
reliability in the connection in addition to obtaining the
éffécts‘of tﬁe first to third inventions.

It is desired to form an alignment mark for positioning on

30 the wide electrically conducting wirings. . This makes it



the protrusions protruding beyond the electrically conducting wiring§ JAN 200
anong t.he |l am nated insul ating substrates prevent previously the

el ectrically conducting wirings fromreceiving external force, from being
defornmed or from being danaged. 20 In %{w sem conduct or devices of the

above first to third inventions, further, it is desired that the

electrically conducting wirings at the ends are fornmed w der than the ot her

electric caonducti WHA| ._This prevents the destructi.on. that occurs
when st s BEE Al ubinicRdhe PR AR R R GBOD SRR G t o a
di fferengg, k@i pﬁﬁ:} WeRN 5 [ . ' ating
‘substrat gﬁaﬁg llhﬁgir:g\é)es reﬁ%@’f h ty idr%h:tﬁ?ljgi%%é\%@%ttﬁggﬁﬁﬁrggg}é%éﬁyé ‘
obt ai ni ngub¥trafdLaha t mbhe ddd Sy h2ighi £Kk PBYERE bABSamdig thedgShéed tO
forman.alignment mark for positioning on 30 the wide electrically
conduct i regudn Faweys . 1nEvils timlee sulis th s eBAN Gldd it opo o kbt atiaingcamel i sh
the positioning relying upon optical neans by using the alignment mark in
| ani nfit | RERaREHrhthe Fisst 0 Hyird dpyensdensandFevther e thgsalignmentn t he
posi tions _anong the upper. . a | ower .insul at,ing ,substrates in addition to
_obt ai ni nd*& g:aé’f ﬁ’eect SdL ¥t %g)rlﬂ}eﬁtatt S SRS e PtNGEs SteRs: ke thene
al i gnnent,q; || f one tine in other steps if.the '
L L T N S

al i gnnent holes. scription of the Drawings: .10 Fig.
1 is a perspective view schematically illustrating a sem conductor .device
according to the present invention; Fig. 2 is a vertical sectional view of
the sem Emichft thEsclettdein 0y thed DxaawA et i onal view schematical ly
| Iusaratlng Fig. 1 is a perspective view schematically illustrating a
semiconductor device éccordihg to the present invention;
Fig. 2 is a vertical sectional view of the sémiéonducto;
device; | | |
Fig. 3 is a sectional view schematically illustrating
15 procedure for folding the electrically conducting wiring'
protruded beyond the insulatihg 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 fhe_corners are wider
than the ofher-electrically conducting.wirihgsj |
Fig. 5 is a perspective view échematically illustrating the
semiconducto: device according to another embodiment'éf the
25 present invention; .
Fig. 6 is a vertical sectional;viéw of ﬁﬁe 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
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15 procedure for folding the electrically conducting wiring protrud?q3 JAN 2005
beyond the insulating substrate by using a jig, wherein Fig. 3 (a). i's'a
view of before folded and Fig. 3 (b) is a viewof after folded; Fig. 4 is

a plan view of an insulating substrat elpavi ng 20 protrusions forned at

four corners thereof and on which the “electrically conducting w rings
formed at -the corners are wider than the other electrically conducting,

Wi rings; & | ti Vi c tica iJJustrating the
seni condtﬁﬁlédeélfc%eggf r ingg? § gﬁg? Eepgganbggi%%togﬂ?ef. h%rﬁb?g&ﬂ?%gem
invention; Fig. 6 is a vertical sectional view of the sem conductor device;
Fig. 7 is a perspective view schematically illustrating a nodule of the '
| ower nostBesty dMgdeanftb:SCarnyinty ichita HIRy Iednti®onsi ew schematically
illustrating a 1 9 JAN 2005 11 nodul e of the upper- nost |ayer used in the
ot her enbodi mé¥h empestimendeof okh€ainyemigl@utwilile niow bet descr Mhed npbeth ment

of the i nv%;ion w. |l now be described with reference to the draw ngs.
Fig. ¥ iMUShss t't‘:hé‘:rf’fp ARG «of a seni conductor device according, to

Sem conduct or 8 b THE T bhA trRF Tt a5 RemiceteSEsonasTicans

T noul ot g e o A AR TR o e bRsVBR i T
114, semiderdoct.or chip (electronic part) 12 and a sealing resin FJ. _
| Thesemiconductordevicethatisshownincludesfourmodules

10 MOl to MO4 that are laminated one upon another. Thé moduieé MOl
to MO4 have plural insulating substrates lOl'to 104, elect‘rically
conducting wirings 117 to 114, semiconductdf chip (eléctronic

~part) 12 and a sealing resin FJ. T |
In the module MOl of the lower «» most layer, first'.'

15 electricaily conducting wirings 1li are éfranged.in 5 plurai
number on one surface of the first insulating sqbstrate7101_made
of a glass eboxy or a polyimide. |

In other modules MO2 to MO4 » second électricallj conducting

| wirings 113 to 114 are arranged in a plural number on the second

 20 ..insulating‘Sﬁbstrate 102 to 104 which are, éimilarly,,made of
the glass epoxy o:_:'the poiyimide. The second electrically _

.cgpducting wirings '11.2 to 114 havé_their ends 1ia on one side
formed on_thé surfaces on one side of the second insﬁlating

substrates 103 to 104 and have their ends 11b on the other side

25 protruding beyond the., peripheral edges of the second ihsulating
substrates 103 to 104. '

The ends 11b on the other side that are protruding are, for
“example, folded toward-the surfacesjof the 6ther side of the

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

30 by moving a jig 20 in the direction of an arrow in Fig. 3(a).
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In the nodule MD1. of .the |ower-nost layer, first 15 electrically 149 JﬁN o005
conducting wirings 111 are arranged in a plural number on one surface o o
the first insulating substrate 101 made of a glass epoxy or a.polyimde. In
ot her nodul es MD2 to M)4, second electi%cally conducting wrings 112 to

114 are arranged in a plural nunber on"the second 20 insulating substrate

102 to 104 which are, simlarly, nade of the glass epoxy or the polyimde.

The second el haal Ly, - t 114, haye. their.ends 1l a
on one si de'fgfﬁrrg'lcri\g%né%% sur*a'c{éggoérg%éngg}%éggkgfﬁ@%ﬁ@%ﬁ&rﬁﬁtggg?ang
substr at efedPly t:a $04nharnchdirue. t bg £oatig! ik Yhds"en Y BELvEl |
protrudi ng beyond thg peri-pheral Iﬁgldggs of gt he sec’ongni nsufr'a_ftl ng"=1 s%ﬁét rates
102 to ldwvwetRr efde leiligctirichd 1yt hendscténghairings i roedillg en, béor
-exanpl e, folded toward the surfaces of the other side of the second

i nsul at i rRF 2AREed EEompping damggedsoxr Bva\m(ke;nmﬁiugeg ng‘gkﬁ)étﬁmiﬁgna jig
20 in_the direction of an arrow.in Fig. 3(a). 2( n I S
embodPrerto% ee%glée%% h@‘%‘?ﬁé&e epgdd }ipon tehe @ﬁ@%,s*@%ﬂ;@ ﬁflﬁf@ht .
angl es. By fold4j e . I n.a curved manner., wevey,. the ectrically
conducting w rﬁlg%}ﬁze%nctaﬁsof\h%ﬁ%gé@%? g'mﬁf’éjvgg fﬁ’rﬁ@&(;feor_ o
-broken causag i dfdabeiaal 3 S ib o

t he ot her side aJFrgjfoI deé'J.%aI n %ﬁ%’? eén‘{)i:)a(ﬁ m?r?’?t %gésﬁ%_ll n@ﬁegépﬁ% g#a 2,
“col | apse-ompthecotheg sbdbaSthe S¢cond @ldkad el I eohtinetehyt Wer eRgs 110
on the other side of the second electrically conducting wirings 112°to 114,
the col | apsa 5%t dddnt the sehbepeeipreventingdeenbiers 180beiagphedesf fohe same
material as the insulating substrates to bundle the, second electrically
Condﬁlbti rﬁj"%ﬁ %sofljj:jie( Fapeymaderial as the 1nsu;l.at1ng substrates to

bundle the second electrically conducting wirings 115 to 114' so
as to be held maintaining a predetermined pitch. | |
On the insulating substrates 107 to 104, the electrodes 12a
of the semiéonductor' chips 12 are c-onne'cted to the ends 1la on
15 one side of the electrically conducting wirings 117 to 114l; i.e.,
the semiconductqr chips 12 such as ICs or LSIs are mounted by
é-flip—chip—mounting method or a TAB.systém. |
Here, the insulating substrates 10‘and the sézﬁiconductor
chips 12 have thicknesses of from several tens of gm to several
20 hundreds of ym. The semiconductor chips 12 ére polished on their
back surfaces without forming element in .their_ form df wafers
or chips by a mechahical polishing method .éuch.as grinding _oi'
polishin.g,l by a chemical polishing method such as dissolving with
an etching solution comprising chief_ly an HF solution, o-r‘ 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 wifings 11; tb 114 on the
insulatiﬁg substrates 10; to 104 need not necessarily have the
sé.me wiring pattern.s. When, for example, the 'semicondudtor

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



as to be held maintaining a predeternmined pitch. On the insulating 19 JAN 2005
Substrates 101 to 104, the electrodes 12A of the sem conductor chips 12

are connected to the ends 11a on 15 one side of the electrically

conducting wirings 111 to 114; i.e., t sem conductor ‘chips 12 such as 1GCs
or LSIs are nounted by a flip-chip-nmounting nethod or a TAB.system Here,
the-insul ating substrates 10 and the sem conductor chips 12 have

Sem conduara i s e enpT0edl, 4R hEeFRERER c&lh s GRPROUE  or m n

sem conductor chips 12 are p eir Borm ng

el enent itthd higotrdasPfl200b€r Ehe derkit Pyt G BEHANI123LHRRKI §PENgo et hod
such as grinding or polishing, by a chem cal polishing nethod such as

di ssol vi rehenigame.an et chi ng sol uti on conprising chiefly an HF solution, or
by a 25 CWP (chenical nechanical polishing) nethod which is a conbination
of the above TS SadlEI rgsposBEed aesinsed athingmassetal Tsepoured

el ectkic 1 i I 1 11.t0 4 qn the insulating, substrates 101
to 10§ ngdeﬂdyono% n;&{é{eésd%ﬂrg/d hrgg"\s})esjttr}?etessjal#é \%I"rilgf’g1 0 SR WiRen for

exanpl e, SSRGS I ' re, mounted are _not e _sane,
di ffer entéévi\hﬁri ng 1 9 JW%%?@E@"&&% oar%'s daersé:ré#ﬁ%o??&’,veas iﬁﬁﬁt ter of
cour se, lsedlPEnY flincthenchErtiofe hedhd hfchall FPAMIFLIL §24B%42
which are not the same. Here, a sealing resin FJ of an insulating nateri al

i s pour erhegedactrinelinmionduaiinustingsd 0totld 4184d ahewbledt tbdes .

semi conductor chips 12 are nounted as described above. This seals the
j uncti on % t9forieaemiaenduwctarishidsa 1@ one side of the electrically’

Condgp N9 W S ddua e nl §uBRLrbl8a®h 65 LSUT, of He lipplt mSTALSNMCt !

MO2 to MO4 are placed on the semiconductor chips 12 of the mod.ules

MOl to MO3 via an adhesive 14. The folded endslllbl,onl, the. oﬁhér

side of the_eleﬁtricélly conductiné-Wirings‘llz to 114 of‘the
upper 1ayers_ are successivel'y conﬁectéd to the suff_aées'o,f the

15 ends lla on one side of the electrica:11y cOnduct'ing v'_vi;;ings.' 11-1- '
to 113 of the lower iayefs_by solderihg, by using an.électrrically

conducting'paste or by welding. | |

For example, a soldé_ﬁ material is 'disposed on the ends of

the electrically conducting wirings 115 to 114, and 'ié ‘caused

20 “to reflow, so that the folded'eiectriéally condﬁcting wirings
117 to 114 come in contact with theﬂeleétricélly don&ucting .
wirings 117 to 113 on the insulating substrates 101 to 103 which

are the lower layefs. By melting thé'solder 16 és shbﬁnliﬁ.Fig.

2, the connection.is easily aécompiished; | R

.25 - Further, the‘solder‘may be melted in a éolder jar‘equipped
with a heater, and the laminated modules MO1 to MQ4 may be immersed

Vin the molten solder to accomplish the connection. |
In the step of immersion in the solder meite‘d in the soldef

jar, the short-circuiting among the electrically conducting



10 The insulating substrates 102 to 104. of. the upper nodul es M2 to {NDHAN 2006
are placed on the sem conductor chips 12 of the nbdules M)1 to MD3 via an
adhesive 14." The folded ends Iib on the other side of the electrically
conducting wirings 112 to 114 of the per | ayers are successively

connected to the surfaces of the 15 ends Ila on one side of the
electrically conducting wirings Ill to 113 of the lower |ayers by

vl o rdhdE 1R 89 £ PCchinceck SARRY THE NNy RIUELRLF AqT)
conduct i RGinMokl PESvdALed Oid kb affle! § Qﬁﬂggggeéob{roaﬂ 9@ 058 ddles NE

folded electrically conducting wirings 11 14" conme 1 n contact wth the

el ect ri cald yhewuhicidmihotdy dggitklwhiehlis HRekBBclPoH! Ald REeSithstdad es 101
to 103 which are the lower |layers. By nelting the solder 16 as shown in

Fig. 2, ahbhegsidean splder dasseieciedipl be fedm 305 Heub9iter intgel simgler nay

be ne[ted in_a solder jar equipped wth a heater, and the | am nated

‘nodul Bs MBL Hhe SeRiGapduet ége ifxomdhgomodienoiseddere acconplish the
pl der, nel.ted i'n the sol der

tion. In the step of.j ion in.t
Far the.shor Bt R EhER G RiTacs SF AT TYE domtleting S ERRF 00y 14
wrings h ﬁHiéHQSQQQQQBQEQ-ﬁSPﬂﬂwﬁﬁﬂeﬁﬁ%ﬁé?qﬂﬂgséH?é&ﬁéﬁ%?o%ﬁgv&@@,be

prevented i'f an angle 0 subtended by at t one corner

seni condugicite devi ol Chni & prdutdhedney padibbs, YidAGRady 1bResdp! ten

solder i.s selected to be from30 to 60C in pulling 5 up the sem conductor
. devi ce f rorhedmalnobhractibbrdearo chanect arlddiariddlcly sorfheanetbbrithendd s st
i nsul ati ng substrate 101 which is the | owernost nodule MOL of the
sen t8ndudibckhel@pbasimend: of Figst.ol raadl 2i rche pledtredesnih paetEomed
el e_Ct rod%sf Is'gf\dégrball__l.s which are of the so-called CSP (chip size package)
or -thé,BGA (ball grid array) Structure. |
In the'serhiconductor device of this embodiment as shown in
Fig. 4 ,_: further, positioging protrusions_ 15 are provided at four
‘15 corners of the insulating substrates 10j to 104 for iaminating
| the insulating. substrates 107 to 104, so as to the protrusions
15 protruding beyond the size of the outer shape of the insu.l_ating
substrates 107 to 104. | -
Thus, the positioning protrusions 15 are for positioning
20 the insulating substrates 101 to 104 that are being laminated,
and facilitate the positioning in 1aminating the insulating
substrates 107 to 104. |
Not only facilitating the positioning, the positioning
protrusions 15 that are provided on the outer sides of the
25 electrically conductiﬂg wiringrs 117 to 114 work to prevent
previously the electrically conducting wirings 115 to 114 folded
from the peripheral edges of the insulating_substratés 107 to
104 from rcomi'ng in contact with thé external parts and to prevent

previously the electrically conducting wirings 113 to 114 from

30 being‘démaged during the operation.



external connection to connect electrically to the nother board. 104lgnjAReqos
enbodi nent of Figs. 1 and 2, the electrodes 10A are forned  of solder balls
whi-ch are of the so-called CSP (chip size package) or the BGA (ball grid
array) structure. In the seniconductorﬁgevice of this enbodi nent as shown

in Fig. 4, further, positioning protrusions 15 are provided at four 15
corners of the insulating substrates 101 to 104 for |lamnating the

i nsul ating substrate ' as to th rotrusions, 1 r.ot rudi ng
beyond the si ?3’ et %&?“%ﬁ’ gr“%gﬁ’“a”pggb’r‘cﬁhé‘si ABgpa; i"ﬂg]’slgub%t rg‘i’g%h%rl to.
104. Thusamdre theselieeftici¢al19t tundabeihg F1eihgs PRSI £60M plhrthddie

I nsul ating substrates 101 to 104 that are being | am Rated, “and facilitate
t he posi tiro®ri hgural|cwilert iorg thieeinsslhtihgosulsstsited 401180 104 10the Not
only facilitating_the positioning, the positioning protrusions 15 that are
~ provi ded P GlSr copdustdng Werings el brita ddid posétdavednat wedstys 111
to 114 work g}o gr Svent reviously the electrically conducting wirings 112
to 112 f fdde PRBH ﬂﬁ%°g%ﬂ;ph‘ér1§}e ERFELYS) e frymes: whder thartihe es 102

to 104 fJoBLCenl i t | . | r n .prevent -

. previously the g}eggfrl?gg'??yégéﬁ%%ﬁl%g%fﬁ%gs%lll%%t giﬁﬁg?sﬁg]ﬁﬁg@%&boe’? ng
damaged dud G il operation. 1 9 JAN 2005 15 In the semn conductor device
as shown in Fig. 4, further, anong the electrically conducting wirings |il

to 114 arrangdtheriefoxell Wviln RibEe st siEhd s RoncRintigtedbihn #hes 101 to
104, the electrically conducting wirings 111 to 114 positioned at. least 5
at the efdetaissaddiy condnetisgnvisinaseliprimd iy dae thaa dikfetdnre

el eci([)i cally conducting wirings 111 to 114 positioned on
in the expansion between the semiconductor chips 12 and the

insulating substrates 10j to 104, the electrically conducting
wirings 113 to ll4 are prevented from being broken and a high
degree of reliability is' accomplished. ,rThe ‘widths of the

eiectrically con,duc’ting wir_ings 111 to 114 'a_t tﬁe .énds_-_ may vary

15 depending on £he size 6f t'he insul_ating s'u_bstratgs- 107 to 104

and the environmental conditions '. Here, hc-)wevef,'"it is d.esired' -
that the "electrically conducting wirings 111 to -1'14 at the ends
are wider by more than 1.2 times than the widths‘ of the |
electrically_conducting wirings 113 to 114 of,the_insidé.

- 20 Inl-the semiconductor device of the embodiment as showh iﬁ
Fig. 4, a round hole is f_ormed in .the wider electrically conducting
wirings 111 to 114 to form alignment marks _l11C for positioning.
Upon formirnlg the alignment marks 11C f.or poéitioning’, the plural
_insulatihg substrates 107 to 104 t_hét are being laminated can

25 be positioned by optical means utilizing the alignment marks 1ic, '
enabling‘the_ upper and lower .insu_l'ating sﬁbstrates 107 to 104
to be mor.e'easily positioned.. The alignment marks 11C which are
round holes can be easily formed by perfor:;tion in other stép
of fabrication. |

30 'In the above-mentioned embodiment, the second electrically
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the inside. Therefore, even when stress is concentrated in the 18 JAN 2005
electrically conducting wirings 111 to 114 due to a difference 10 in the
expansi on between the sem conductor chips 12 and the insul ating substrates
101 to 104, the electrically conductin wirings 111 to 114 are prevented
from bei ng broken and a high degree of reliability is acconplished. The
widths of the electrically conducting wirings 111 to 114 at the ends nay
vary 15 depansd I i 0f 5t [ hat i a 4 and
the envir onnentgnﬁlggg]r%!lﬁig%nggzé?e?f odv\%\%'g%f h?gu?'gﬂ?i}elgi %ggsgﬁé‘f&$hﬂe&2 _
el ectri cald y0gortecélegid ¢aDLE cbhheblelth BheldlRidTalalecdhdifdt g MOr €
than 1.2 tinmes than the widths of the electrically. conducting wirings 111
to 114 ofWwirindshslilde to@( li3n cth&éheennsoidbuingr substeetesf 10 petenbglio®nt as
shown in Fig. 4, around hole is formed in the wide electrically .
conduct i righe %W%@M%M%Wr-m iti ganehoweneks 41> fallpoaile oni ng.

Upon formi ng the alignment narks 11C for positioning, the plural
i nsul 2t i % Wt FPPST U4 A &hoite e Fi@Si-am #@Ce@ -can 25 be

The upper and ThE palEPERaHbb et At Piod Shelr 18 Hhe 30 cpdot i ERhsi 1y
posi ti ongghaufings ald R Mo RS SKhE 19HIGH 13hA nak N4 iResS s6AT Do gsT 1Y
formed by perforation in other step o#’fébrlcatlon,urn thé "abdve-Tent i oned
enbodi memiadules Mo0orud MR HdiGR} Iprok iAed N i2P0p1UEa00AdeliaRdny i ngs 112

to 114 of the insulating substrates 102 to 104 were electrically connected
to the elBrstyahes) de%@ctliong eweetrdsally condugtongtwubrings| bij nep
SubsibalE¥i4%0%e%gc%ggu8Lor chips (electronic parts) 12, and the séaling

resin FJ.

As also shown in Fig. 7., the lower - most module MO1 has pluré.l
first electrically conducting‘wirihgé.lli arrahged.on-the first
insulaﬁing.substrate 10;. The first electrically cohducting

15 wirings 111 have ends 1la on one side formed oﬁ one surface bf
the first insﬁlating substrate 10; and have ends 11b on the other
side that protrude beyohd the peripheralredgés of the first
'insulating_substrate 101 and are folded upward to extend up to
the upper - most insulating substrate 104. |

20 : Other mddules MO2 to MO4 have the second'electrically
conducting wirings 115 to 114 arranged in a plurél number on the
second insulating’substra#es 102 to 104. The éecond'
electrically conducting wirings 115 to 114Ihéve ends lla on one
_side formed on the surfaces on one side of the second insulating

25 substrates 107 to 104 and have ends 11b on the other side that
protfude beyond the peripheral'edgeé éf the second insulating
substrateé 102 to 104 and are folded in a predetermined shape
to run along, for example, the_end suffaces 6f the'second |

insulating substrates 10; to 104.

30 The upwardly folded.ends_lib on the other side of the first



the lower nodules MD1 to MD3. It is, however, also allowable to enmplgoyakhgs
constitution shown in Figs. 5 and 6. In the sem conductor device shown in -
Figs. 5 and 6, plural nodules M1 to M)4 are simlarly | am nated
successively, the nodules M1 to M4 ing provided with plural insulating
substrates 101 to 104, electrically conducting wrings 111 to 10 114,

-sem conductor chi ps (electronic parts) 12, and the seali ng resin FJ. As

al so sho [olV1=Ts ir.st

el ectri c\gilblvi/d}co dtf(?taidr?tép%lrl ngs 1caﬁ.§t ar ranged"}{? “Jg'%ingl rst F%sul ating
subst 1 at &ukles sy ily EshnBLEEH d (AL SONMHEL (i LAY (1D%h LhE Jays. ends
|1a on one side formed on one surfaceo |nsu ating su rate
101 and sivde efdshel beoondkmlm'd:ne:cca]slyle:ddmictprr@ widdnl@eymmg thell,.

‘peri pheral edges of the first insulating substrate 101 and are fol ded
upward to extéhdtdil}ﬁ Héagrhmedppebodsimentsutal lagsetbseveneidgméibardier
nodul es M)2 to MD4 have the second el ectri cal lP/ conducting wirings 112 to'

114 aPr anged5en PEOFigrs TRunbRe bHPs rRf tha ends Adbl ani hhesobher side 102 to
104. The geeord seleel Ll catlyogp bt 9,144 deetla on
one side forrre %e sur%’l%%ejsyg‘?\é%%gc%\jl'%%%lt ts}géoﬁag ﬁ?‘%?? % 25
substr at ﬁrmel@cﬁgﬂcanﬂy%fﬂlﬁ!ﬂfhd wi)rj?ﬂgé hg Oémftosé.&guf@%e xgézi ude
beyond t he peri pheral edges of the second T nsul atl ng: substrates to 104
and are fedleger iicald ypreetehetine rivtiaes 11q Hon a3l @0 maintagwaapl e, the end
surfaces of the second insulating substrat es 102 to 104 30 The upwardly
fol ded emtwdHteuminese pditiedy, $heecolllbpsefprevehtIngAheRbébs 173 upabrigll y
folded electrically conducti I}_g wirings 111 are
' 10 made, for ‘example, the same materlal as the 1nsu1at1ng
substrates.
In the"semiconducto.r device shown in Figs. 5 and 6, ameng
the insulating substrates 107 to 104 that are laminated, the
lower - most one is regarded to be the first insu_latihg substrate
16 103, the other ones are ‘regarded to _l:_Je the'second insulating
substrates 10 to 104, the ends 11b on the other side of the first
electrically conducting erlngs 114 arranged on. the fJ.rst
insulating substrate 101 are protruded beyond the peripheral
edges of the first insulating substrate 101, 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 cohducting 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‘Substrlate
104, the other ones are the second-insulating'_substi'ates 107 to
103, and the ends 11b on the other side of the first electrically

conductihg wirings 114 -arranged on the first insulating substrate



successi vely connected electrically to the ends [Ib on the other sild®JaiN 2005

t he second electrically conducting wirings 112 to 114. I'n the di agraned
enbodi nent, col | apse-preventing nenbers 5 13 are provided for the tips of
the ends |lib on the other side of th irst electrically conducting
wirings 111 to bundle the first electrically conducting wirings 111 and to
secure the first electrically conducting wirings 111 so as to maintain a
pr edet er mgye G iR eh,@pﬂe I 1 13 ¢being £:1Qmade, for
exanpl e, g‘l t he Eslgr?e natgrcfya as,?ﬁf%l@%ﬂ%m§§%§t ?’gt g?@ Ifrlf}tgﬁe'

sen conduotsarl adeivic gubsewatienl & gsand @rel folddAewnivaed 86ULREERG up .
substrates 101 to 104 that are lam nated, the |ower nobst one is regarded
to be thé&dithe liowan ampay snbulabisglSubdtrat&eldihso asesoabe regarded to
be the second insul ating substrates 102 to 104, the ends |lib on the. other
si de of tHEqassdively eenppehed elamidiictd iy wor thgentdsll kb ramybe orhex he
firste i at i su e 101 are protruded beyond the peripphergal. edges
of the f:%igg %ﬁggpgtgﬁéégéﬁ%ﬂﬁéﬁﬁgﬁ. ,YeﬁQ?éaﬁ &Bﬁ&P@SZEEﬂOQQX dup to
the upper nost insulating substrate 104, and are successively connected
electrically to the ends I'ib on the other side of the second electrically
conduct i NeHMgErids hbplti®abltdtyist is, however, as shown in Fig. 8, also
all owabl e to so 25 regard that, anong the insulating substrates 101 to 104
that are | ani mamednlehts FRptied BPIoEing ahh€lé&£B6nidPHrA LAReSplsSh rat e -
104, the other ones. are the second insulating. substrates 101 to 103, and
the ends d fhibs As Il harcapaii tufr t herdsistorbed codal dry anchmsula € g
mﬁri?gs 114 arranged on the first insulating substrate .1 9 JAN 2005 18

substrate. The modules are, then, lIaminated 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.

i



104 are protruded beyond the peripheral edges of the first insulat§®gJAN 2005
substrate 104, and are fol ded downward to extend up to the | ower nost

i nsul ating substrate 101 so as to be successively connected electrically

to the ends lib on the other side of the second electrically conducting
wirings 111 to 113. Industri al Applicqgility: A nodul e is forned by

nmounting an electronic part like such'a chip as an IC, .a capacitor, a
resistor or a coil on an insulating 10 substrate. The nodul es are, then,

| am nat ed one upon another to fabricate a sem conductor device which is
installed on, for exanple, a nothes Rpggd and is connected thereto so as

to be utilized being nmounted on electronic equipnment. 1 9 JAN 2005 19

CLAI MS: 1. Q_Egg%gﬁg%@ﬁ%&nkgﬁ¥kgﬁpggggrising: 5 a lam nate of plura

i nsul ating su ectronrc ‘s nounted on the plural insulating
substrat es such thatintthef plnbs tnsatatisg sutatrhtasyicieatredc pptmolmeed @l thet r oni ¢

parts nmounted on an underlvyi substrate;. and el ectrically conductive

wirings 10 wher ePfrralipy “éﬁ@%ﬁﬁﬁéﬁwﬁﬁgﬁﬂﬁﬁﬁgﬁﬁ?ﬁﬁaa%ﬁ%%?%%ﬁ@“i r egar ded
to be a first i@@uﬂr@{;&Fmﬁﬁ&m&g@@a@ﬂﬁe@yihggugsﬁ&@ ating substrates to be
second insulatin substrates , the second 1 nsul ati ng substrates have the

electrically céMucting wrings so as to protrude beyond peri pheral edges
of the second insul gtdmg % Lhed €8id0d fold downward al ong a side surface
of the second insulating Y5 Sibstrates to el ectrically connect to

el ectt®cal | y condkheteimgvhaierthe svepmaat inswleting suhsdt@isiregprddbs be afiesst 2. A

sem conduct or deie® SRUPAL St ihAMLAR hoRlue Pk ocd LB QO Substrates,
substrates , the second insulating substrates have the electrically conducting
wirings so as to protrude beyond peripheral edges of the second insulating
substrates and fold downward along a side surface of the second insulating
15 substrates to electrically connect to electrically conducting wirings on a lower

insulating substrate.

2. A semiconductor device comprising:
a laminate of plural insulating substrates; electronic parts mounted on the
20 plural insulating substrates such that the substrates are laminated upon the electronic
parts mounted on an underlying substrate; and
electronically conductive wirings,
wherein, when the lower-most insulating substrate is regarded to be a first
insulating substrate and other insulating substrates to be second insulating
25 substrates , the electrically conductive wirings include second electrically
conducting wirings that protrude beyond peripheral edges of the second
insulating substrates and that are folded in a predetermined shape, and first
electrically conducting wirings that protrude beyond peripheral edges of the first
insulating substrate and that extend up to an upper-most one of the second
30 insulating substrates, and
wherein the first electrically conducting wirings are electrically connected to the

second electrically conducting wirings.
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20 plural insulating substrates such that the substrates are Ianinaqqu%Bp%B
the electronic parts nounted on an underlying substrate; and b
el ectronically conductive wirings, wherein, when the | ower-nost insulating
substrate is regarded to be a first insulating substrate and ot her

i nsul ating substrates to be second insulating 25 substrates , the

el ectrically conductive wrings inclugg second electrically conducting

Wi rings that protrude beyond peripheral edges of the second insulating
substrates and that are folded in a predeterm ned shape, and first

el ectrically conducting wrings that protrude beyond peripheral edges of

the first,_ insulati.ng substrate and .that extend up to an upper-nost one of
the second 30 i §ﬂP%§FHaD% LEFAPBESGnd wherein the first electrically

conducting W rings ahéiehestliabnbilatt@obgiaed; to the second electrically
conducting wirings. 1 9 JAN 2005 20 3. A sem conductor device conprising: a

| ami nate of plural $lerdionistrary mepssadrontheplugl dsplating subsisatesssuchfightdd on t he
lural <i i : i_.nat ed
plural s na&ﬂsaatbmemaﬁatwalgo} fﬁyelgctm%d%érn{a%ouﬁteahbgsdwuﬁa&ﬁylg%%bg@g%na ed upon

the el ectronic parts nount on an un yi ng substrate; trically
conducti vendM rings, wherein, when the upper-nost insulating substrate is
regarded to be a first . Hpsuléﬁ}J1 substrate and other insulating
substrates to be se%gﬁ%“ﬁﬁ§8? ‘PhgEths&trates : the 10 electrically
conductive W rings whétidgeh&ehe appennidsn@sulbiinas supsiaiid idezabidante parst pher al
edges of the second insulating substrates and that,ar? folded in

pr edet er nitfelgtingahairate andhenipRatiop sEhsipicafq b Lo HFeRrPITHES * thRat
prot r yges -ReyieNt, RAGHRRE WHinRd88sdkcdiiSyirhkd Gt }afb‘ﬁ!ﬂh%éﬁﬁd sttt € and

extend up to a l'ower-nost one of the second insulating ;7 substrates, and
15 wher ei ndgeheof thessdond linsulating sibisiratepamdubatiangfoldediim g predeterneinetshapeal | y

connect ed and Brst Qgctﬁgéiﬁz”c%n@dcﬁﬁé Wir(fr?gls ltl¥at BPO@l%Hgst E;eggnd\f)éripﬂgr%l edges of the
first insulating substrate and extend up to a lower-most one of the second insulating ;
substrates, and
15 wherein the first electrically conducting wirings are electrically connected

to the second electrically conducting wirings.

4, A semiconductor device according to claim I, 2 or 3, wherein said electronic parts
are flip-chip-mounted on surfaces on one side of each of the insulating substrates.

20
5. A semiconductor device according to claim 1, 2, or 3, wherein neighboring

insulating substrates and their electronic parts are arranged via an adhesive.

6. A semiconductor device according to claim 1, 2 or 3, wherein the electrically
25  conducting wirings are arranged in a plural number on their respective insulating
substrates, and collapse-preventing members are provided at tips of the electrically

conducting wirings to bundle the wirings.

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

laminating the substrates.



4. A sem conductor device according to claim1, 2 or 3, wherein sai 4 g JAN 2005

el ectronic parts are flip-chip-nounted on surfaces on one side of each of
the insulating substrates. 20 5. A sem conductor device according to claim
1, 2, or 3, wherein neighboring insulating substrates and their electronic
parts are arranged via an adhesive. 6. A sem conductor device according to
claiml1, 2 or 3, wherein the electrically 25 conducting wrings are
arranged in a plural nunber on their respective insulating substrates, and
col | apse-preventing nmenbers are provided at tips of the electrically
conducting wirings to bundle the wirings. 7. A sem conductor device
according,to claiml1, .2 or, 3, whergin positigoni 3Q protrysions are

or ovi ded At cof HEMISHATHE derise P AT ad 88 TS BBErPrE g i n

| am nat i nglettfiealBudeatiicing SviridgsOarddied Abpldrk! Bumiers endscRerebietofordeyi ce
according to claiml1, 2 or_ 3, wherein_ anong the electrically conducting

Wi rings aPieshges ot slegrigally condybise Widegss t hereof are fornmed wider than
other electrically conducting wirings. 5 9. A semiconductor device
according to claim8, wherein an alignment mark for positioning is fornmed
on said wPde ehsemidoodidiar devinel aesoiding inidldimds whe@in o digningoimirktfenr devi ce
accordi ng .cl.aj rein .sai i t .. .ls a 10 round hole. .1 9
JAN 2005 Q%qmﬁé%ﬁ]ﬁr?e%gé%d%ﬁﬁﬁg?%‘%l e%\glg&(yecngg%rrlé‘%%i ng a | am nate of
plural insulating substrates 101 to 104 on which are nounted

sem conducfor chips | ectyonic parts 2, Wwherein, when the 5 | ower nopst
i nsul at i néb-sub ¥ @g‘g'éﬂ?ré%é‘tcﬁéﬁof%‘?g %é}aémf% P"’S‘Frei‘% EPHEYSIHE T At e 101
and ofper rdipgwbgt i Ng substrates to be

S



second insul ating substrates 102 to 104 anong the insulating substrates
that are |aninated second electrically conducting wirings 112 to 114 9ad@N <505
10 .provided as to protrude beyond the peripheral edges of the second

i nsul ati ng substrates and are fol ded thard the side of other surfaces of

t he second insul ating substrates, and %he thus fol ded . second electrically"
conducting wirings are electrically connected to'the electrically
conducting wirings on the | ower 15A£§§ﬂ£8&éng substrates.

A semiconductor device comprising a iamiﬁate_of plural‘
insulating substrates 10; to 104 on which are mounted
semiconducto: chips (electronic parts) 12, wherein, when the

5 | lower--mos£ insulating substrate is regarded to:bela first
insulating substrate 107 and other insulating substrates to be
second insulating substrates 102 to 104 among the insulating
substrates £hat are laminated; |

second electrically conducting wirings 113 to 114 are so

10 provided as to protrﬁde beyond the peripheral edges of the second
inSulating substrates and are folded toward-the éide of other
| surfaces of the second insulating substrates, and the thus folded
second electrically condﬁcting wirings are eléctridally
connected to the electrically condﬁcting wirings on the lower

15 insulatiﬁg substrates.



