;  e3e $\d6 V3L 4 03 SEM CONDUCTOR DEVI CE AND SEM £0] ¢ MODULE

USI NG THE gmgﬁ@ﬁﬂﬁmﬁﬁ@§CUth OF THE | NVENTI ON The present 1nventron rel ates

" to a seni conduc! gvice including a wiring tape, which is adhered to the
peri phery of a' R 'conductor chip, and conparab | a i n package s i ze w i

. th a bare ch i p, and a sem conductor nodule including a plurality of such
sem conduct or devi ces densely arranged bidinmensionally or trldinensionally.
today, a rmultichip nodul e nade up of a plurality of density arranged
seniconducﬂﬂmmeM@H@MMts under devel opment. Various package configuratl ons
and nount i ve al ready been proposed in relation to a multichip
nodul e. Conventisoal structures r that inplenent the dense arrangenent of
sem conduot or devl oes may be classified into specific types that will be
descri bed hereinafter. In one type of structure, sem conductor devices are
moni di mansi Orsﬁm?foméﬁdff@@wmmﬂnrmnmwh MODOUEE U eNd TR ! SAEr ect i on.

. Japanese Patent Lal I d--Op~an Pub I i cat i on No. 9-275183, for exanple,
t eaches s sem conductor devi ce having outer connecting portions arranged on

. the top and bottomtheroof. This kind of sem conductor devices may be
stacked it n'the nonodi nensi onal conf.i guration. 31 July 2003 |In another
type of structure, sem conductor devices are not only Stacked In the
vertical direction, but also arranged side by side in the horizonta I
directi on, i . ¢, , i npara (| af to a circuit board. Mre
specifically, a plurality of stacks of sem conductor devices are arranged

ide by side i di ti ' it board d
Side by 5 1 de i n tvo d i PeHRR O Bur RERTEN SUCl OO “board, but
per pendi cul ar tOTﬂ@CQBQ%JWr ih@ém}ipﬁ to J{Frs $hr H%Urﬁf‘ooﬁg&'cﬂo@t ggyi&d ructure

I arnme struc

be referred to as . nsi ona ure and a tridi mensional structure

respectiveljhe|ddiRgPat #1Wing o) whBéh dsi aderedOto Efhed pefTBheePNEfiCcE Or dev |
ce hav i n; the birdinmensional structure and includir~ a single flexible

~rir r bozefiddiRiubtdr eXifl andvcompagabbeiig packaget & e with a4 baréehimp, bottom
ono one side of a sem conductor chip by beir:, bent Quter corneoyin5
portions araadara arsgpedcaniucher omodsiede inéludinge ahippuraliisy cifscsedec in this
docunent are a semconducto r nmodu | a hav i ng a second r,' | ex i b

Wi ring boarsemicansunter t odea/iseackdm‘se&uchasrmegndht‘ila‘ﬁnﬂ@\ﬁaé% aNd a

sem conduct or, dul.e having a third wiring board attached to a plurality of
such rmodul é81dimensiaeald Ypatrent Lai d- Qpen Publication No 10- 335570 propo~o:

sem oonductor_odlgy Ny DR Angh eal1d kadk BoOR SOANG! Pty deviergsenr T anged

in the tridinmension ructure ically, each sem conductor device

includes a REbXgEAden i8S RILLPN JBALEBIG s20RASP I gprierte M O YGE Or chi p
in a cavity fornmed thereinside Quter connecting portions, which are

i mpl er r ~entpadkbye poorrigar £t ionsladdl pouk08g 3methodagbdvena breadysbeémce of the
package. The chip and outer Connecting portions are electrically
i Nt er connediregoged in oataldonte 4 saltd chrrimodiHdi nConveetionalshrietvrednduct or

devices are arranged tridi nmensionally.
‘ that impiement the dense arrangement of semiconductor devices may be

classified into specific types that will be described hereinafter.

In one type of structure, semiconductor devices are
monidimensionally stacked on a c¢ircuit board in the vertical
direction. Japanese Patent Laid~Open Publication No. 9-276183, for
example, teaches a semiconductor device having outer connpcting
portions arranged on the tep and bottom thereof. This kind of
semiconductor devices may be stacked in the monodimensional

configuration.



However, the sem conductor device taught in the previously i oned
Lal d--Open Publication No 9-275183 has outer connecting por:{qe‘rut')b"ggo%r r
anged on I y on thGtop end bottomof the semi conductor oh i p and
therefore inplenents only the nonodi nensi ona) structure. Dense arrangenent
*avail able with this structure is [imted. Further, eveni f a p 1 ores ity
of stacks of such sem conductor dev i ces are pos i t i oned Side by, side,
t he sem conduct or devi ces adj oi ni ng each other in the horizontal direction
cannot be electrically connected. F@r exanple, the top seniconductor
devices of two nodules ad j oi ni ng each other i n the horizontal
direction cannot be electrically interconnected wthout the internediary of
under | yi ng sem conductor devices and a circuit board. This aggravates

el ectric characteristics and brings about the nore dense arrangenent of a
greater nunmber of wirings due to the i ncreas i ng mount i ng dens 1 ty.
-The dense ar r an§eneatotdferw i type ngxf tr afsuetates | Sﬁﬂ‘éc‘a“g)‘%ases i n
the w! didbAbelhgd A b1 RUERed i khd JorRhANd, foddG6R 228 LILd e

~di stance between nearnby W Il ngs, ich, 1Tn. turn, obstruct the des i gn and
product i QR afkedVstdl ty D0 ANQhb HAFE SAA (TN1@eCOF, TRE, Rnipadai (dENS | oOnes
| structure d 1 sc | osedi n US Patent 5, 794, 380 needs the second and th
i rd f t etoia Ritc@iWbioakdi MprBOggeddFitan.y, aslchliurhlityanftexabhe &4 rst
flexible wiring board because outer connecting portions are ar ranged on |
y on one ssémidendfictdredehidesparé @awanged ngdehey rsodnat in ong dienstiony. 31
July 2003 4 Moreover, sem conductor devices cannot be interconnected

wi t hout theanaldeéiteerici reuiy keardins ays@pmed amde bhs (94 & WHe dirgctagnpoar ds and
ci rcui t board. Thi.s a 1 soresul is i .n the prob | emstatd above i
nrel at ‘?a'&rﬁfg ‘L°aaibecﬂdﬁet?Palﬁdblt?%a??ﬁ’r?”ﬂlb‘?”'@-rﬁgfé%h W'Y obtEm wi th t he
tridii aens'hgena s[‘;errutgsgcure ropoaeqaj; ncrLzaSithCCpJgrc] E’gblric atig)n No, 14-33557D

is that the poh/rgonal (At 8t P08 packige 88 Subst AhtS Al t hi ckhebs and has

the sem copuglQl &P bopded pei thyl 1 the GaYedsiohaPy Wi dig-bond i ng.
The resu 1 t 1 ng package s 1 ze i s therefore far greater than the eh i p
s | ze andrgdpdettivkiga | | y obstructs dense nounting. Further, two

sem conduct or devi ces adjoining each other via an internediate

sem conduct or devWiScRatezanndt7d90e380 dateicak| y sent@ndonirectied cwittalvout t he
intermediary of a sem conduotor chip included in tha internediate

senm conduct®t bdévpersioThil ssirekieres 8ad time iérgt h sansl gAdyx it arssifref £ pat h

bet ween thﬁ seJn' c&gd%tor devices to Ee. [ nterc(gnnetﬁt ed arLd | n-reasea the
f oad on tR83CYi FBE ' RS TR BPrE oAt nBldl o CcHiPp. POSHPMARY OF THE

| NVENT | Ol fqd o8 LNerGlone,an, oibep! i LIk Pr@Renl Jo-usnh i on to
prov i de. at a 1ow coste) I di mensi onal or tridimensional sen conductor
nodul e exhipBit|dig desidaBhgeflofCind enehabacderistches Wal fout sqagkavating w
i ri ngdens i ty, and a semi conductor dev i ce conparab | a i n package
S i ze wthnatthar @odliieptffote £@BRTddndle gy hdrk 18 e Conduaicond Aoekilbes | n
accordance wi th tl~e present i nvent i on, a semi conductor device

i ncl udes avdehedwadudtartached tand stask mafl eush semigpondpetor &ividut yn2003 -5
including a wiring | ayer having a presel ected pattern, a single insulation

| ayer, and 2afeRYRFFUGECT iRyl e shayd ngi dghhd rAnkin 'a8i trPYagtiached ig @i sposed

bet ween saiq W le%nyg l.ayer angwsai d adhesive | ayer. Quter connecting
portions arfeYaFt Bng@d 3rch B8MWiSS ng tape while inner connecting portions

f d | b I » t | @c included in th
e conduct SPoER . HiE L AT R SULRERTEN o DA o Bgted 1 (e

sem conduct Qi ebhfuaRd ﬂg@?lreeqlnaypnéita beast kbree ShEacestaf dkhfses )
sem conductor chip such that said 1nner com ecting portions connect to said

el ectrodes andngbe QHt @heCARNELtdnBPoAr L41QNSLt@ L argRRgerka0Ny ane i er side
of said wiring tape on at |least three surfaces. A sem conductor nodul e

i ncl udi ng asquigpadidiyprof dsaec oitducdar devotegoreach ndavatignt hachbpoye
configuration is al so disclosed. BRI EF DESCRI PTI ON OF THE DRAW NGS The
above and otdmemmo@ptictesg ferrcandstandhddvantaged toffarmed ghesems tdavent i on
w || beconme_nore apparent fromthe follow ng detailed description taken
with the acléifsarsanngetisn rgs iprswhitdieh Rre inpemenkedyiten pinew stowi ng a
first enbodi nrent of the sem conductor device in accordance with the present
i nvention being assenbl ed;



FIG 1B is a front view of the first enbodinent; FIG 1C BLIMY 2P0t view
showi ng the first enbodi nent in an assenbled condition; FIG 1D is a front
vi ew of a sem conductor nodule including a plurality of sem conductor

devi ces each having the configuration shown in FIG 1 C FIG 2Ais a plan
vi ew showi ng a second enbodi nent of the sem conductor device in accordance
with the present invention being 31 July 2003 6 assenbled; ~" | G 2Bi s
a front v.i ew of the second enbed i Aent ; >=t G 2Ci s a ,f rout v i ew
of the second enbed i nment i n an assenb | ed condition; FIG 2D is a front
vi ew of a sem oonduotor nodul e i'ncluding a plurality of sem conductor

devi ces each having the configuration shown in F1G 2C, FIG 3Ais a plan
view showing a wiring tape representative of a third enbodi nent of the

sem conductor device in aﬁgordﬁgce V\#t t he gresentT invention; FLD. 38 is a
front view of"f#8eHnPPqBhotH TARE Bbity LACKMR eq: The) CBIP 3874 HUE8EN 3D are

{515 A 08 M R b 1 s

step; F 1 C ront v e enbed i nent |1 n a

assenb | ed ¢eAdd an@Mborklike wiFed.s Bubk Qahiddrietdr dedrRiEsOR Yl dpkHgedDdul €
including a plurality of sem conducxQ devises each having the

configurationrbdimemsionafligz 3~; FIG 4A is a plan view showng a fourth
enbodi nent of the seen i conducto r dev i ce i n accordance wi th tha
present i nvent i &owéer, thp assbrindectorFiéxicéBtaught il ahe \Arewislsdwi ng t he
fourth enbodinment in an assenbled condition; FI1 G 5 i s a fragnentary
sect i on showentiongdalsiskOpen Publ ication Na 9r275183 1hgs|optenonnecting
portions arranged only on the top and bottom of the semiconductor chip
and therefore implements only the monodimensional structure. Dense
.arrangement available with this structure is limited. Further, even
if aplurality of stacks of such semiconductor devices are positioned
side by side, the semiconductor devices adjoining each other in the
horizontal direction cannot be electrically connected. For example,
the top semiconductor devices of two modules adjoining each other in
the horizontal direction cannot be electrically Interconnected
without the intermediary of underlying semiconductor devices and a
circuit board. This aggravates electric characteristics and brings
about the more dense arrangement of a greater number of wirings due
to the increasing mounting density. The dense arrangement of wirings
translates into a decrease in the width of the individual wiring and
a decrease in the distance hetween nearby wirings, which, {n turn,
obstruct the design and praduction of wirings and increase the cost.
The bidimensional structure disclosed in US Patent 5, 790, 380
needs the second and third flexible wiring boards in addition to the

first flexible wiring board because outer connecting portions are

arranged only on one side of the chip, lowering the mounting density.



i nc | udi ng a semi conductor chi pand awi r i ng tBdpely@ZM8red to
the ch,i p; F1G 6 is a fragnentary section show ng another specific
structure including a wiring tape and sem conductor chi ps adhered thereto;
FI G 7i s asect i onshowi ng aspeci f i o procedure for produc i ng
the wiring tape; and ~ FIG 8 is an isonetric view show ng a specific
tridi mensi onal sem conductor nodule available with the present invention.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Preferred enbodi ments of the

sem conduct or device and sem conductor nodul e in accordance with the
present invention will be described hereinafter. First Enbodi nent Refer r
ng to F1 GS. 1 Athrough 10) a semi conductor dev i ce and a semi
conductor nodu | a erobo~dy i ng the present i nvent i on are shown, As
shasrn i n F r dey, i , gene r

GS. .h h h i, d
al |y 71, in;—?rﬁ%‘(ﬁ‘er%u%"{')fw'idou%gﬁf éﬁﬁ(ﬁf%t%ﬁs‘gﬂ’lb 'Eg%ﬁggég%ﬁeﬂﬂ'éhwtfﬁfg t ape 2

resemb | i ngm%ef' | ikr?‘o‘%%& Jecg&d gﬁ%%ﬂqﬁggggﬂar@qc{mﬂi%b.barsd.prOduced

froma semi conductor” wafer, not conven one | ‘rectangu

| ar shape. 3pg¢ dish res@fs id the piddTedtatdd abola@s nd ell RBionttd 91 d-GpdiPt t OM
and four s i des that forma rectang | e. Each two cont I guous surfaces of

the ch i p 1Pubé¢icattishaiid.i 8+236188r pendi cul ar to each other while each two
surfaces of the sanme fac i ng each other arc substant i al | y pare |l | a
| to each other. Mk rrobper with itheatdidimghsione! t sprusturéd aropased krhe ch i
p1lare 31 July 2003 8_suQstantiaII¥ ;arallel to each other while the
front side afdidz@pen Publication No. 10-335570 is that the polygonal insulation
package is a substantial thickness and has the semiconductor chip
bonded within the cavity by wire bonding. The resulting package size
is therefore far greater than the chip size and critically obstructs
dense mounting. Further, two semiconductor devices adjoining each
other via an intermediate semiconductor device cannot be electrically
interconnected without the intermediary of a semiconductor chip
included in the intermediate semiconductor device. This increases
the tength a signal transfer path between the semiconductor devices

to be interconnected and ingreases the foad on the circuit design of

a semjconductor chip.

SUMMARY OF THE INVENTION
It is therefore an ohj§c't of the present invention to provide,
at a lowcost, bidimensional or tridimensional semiconductor module
exhibiting desirable electric characteristics without aggravating
wiring density. and a semiconductor device comparable in package size
with a bare chip for constituting the semiconductor medule.
In accordance with the present invention, a semiconductor

device includes a semiconductor chip and a single wiring tape



s i de and the r i ght s i de and | aft s i de, as v i awedqiJuly2008 GS. 1 A
t hrough 1D, each are parallel to each other. Awi r i ng f ayer, not

shown, i s fornmed i nthe wi r i ng tape 2 i n a press | eoted pattern.
Press | acted port i ons of the wi r i ng | ayer are exposed to the outs i
de on the surf ace of the wlr i ng tape 2, formi ng. '~ . outer connect

i ng port i ons 38. The i 1 | ustrat i ve enbod i nent uses a BGA (8all
Gid Array). : £ j r Lon! ed as
ands 1o LeydEs ERE L6RPREGNE ARG AOG R M EnbDTREIGIOR 1, SIPALTT, D
thin, fleundldsiveslheat shid\single ansniatioaunyardreires popeked begvéan suid edtingiddyen t hat

i s forned en the top, bottomand one side of the chi,p 1 are, devel oped. A
specific 6?&@%‘3&"@6?18? 1%)?§eré‘ﬁ%@°‘¥ﬁé“%ﬁ?%‘8ﬁﬂ@& giranged; Qethe1Wiking) tapg
descri bed r.ei ' : 0 ' I : are
bonded to“{'ﬁlg %ﬁ?ge%gé%eﬁﬁg%ﬁcﬁé&%o?{éi ‘oMnhsﬂCQGﬁomeywl%é g@f%ﬁ%{mg@é&éoﬁ to? i ng
t ape 2 t hatecirodestiaclndedathiae aemicontiingort dpp.afitle ovignStape iobertrae tiodhedged of That
ia, the solder bal]ls 3 are absent in tho other part of the wiring tape Z
that is téhoemistndueter ciipiand agbered i 6%18%%&@&%4&3&6&?? the SERISOBIFRIOTOBD e,
wi i ngubape ZaltR Yoder MBnffotingdfriBAs lohnedt 3o RARHBRcHEIQNakd XndBl:

t her eof thlzlit (S tao be ezra:}%ergccj ntgoﬁt hle té’B %f t%e ch_i_pclr I's %repar edgerAs
shown i n Ebmeclifig poHionsiaré agangedenZanouthr sitke of edidaviribgltips @ at lsashdiiree ed tv
the top of tfhe chi pl1l. Thewi r i ngtape 2 i s then bent at the edges
of the ch®t"{*% artd ¢ | ose | y adhered to one s i de and bottom of the ch
i p 1, as shown iseidondudor ﬂlo@ulelinﬂu_&lﬁ@dgl%ﬁalﬂ?fofrsérhidonldﬁ‘ctm&chs ¢aBRit)
31 July 2003 9 adhes i ve i s aﬁgl i ed to the rear surface of the wi r i
ng tape 2 hgeingthkhabmye configuration iselsni distigsedape 2 can be adhered to the chip
1. As showmi n F1 G 1 C the semi conductor dev i ce 71 assenb | ed by
t he above procedure i s made up of thechi plandasi nglawi r i ng
tape including a w ri ngBRAFEMDESTERIPMIONQF tTape DRAWINGSner connecti ng port

i ons i nadd i _t i on to the outer connect i ng part i ons 36. The i nner
~ connect i nghsorove apd other objecksy featwien apd @dyaptagss of thespresgd dnyenfio  5)
connect ed }: 1 ek : i Vi on
the on 1 pT EpheinBl SBAten FaRCe loilswin? deiahi uofiiotiol dHAWNEE DL
W ring tapec@npanyingedradiveysed whicit:he chip 1, The wiring tape 2 is adhered to
the top, botto nd one side of the chip by Rheing bent at the edges of
the chi p 1. The'Toutkdh 1EanPaBt VPV osaRe a;%bwng@daﬁ@“p%éthe fepeRedoon a 1
| of the aRone ik BERSdaKE Watahe Blestii8n fdhtion Bethg ASRnsauent | y, the outer
connect i ng port i ons 36 era arranged on, arnong the top) bottom and one
side of the chifIGi 1BaswaHionh vieneoiihe ifingy cnbodinenits adhered, the top and
bottom (a pair spyrfaces. f_.ac. | each, ot ) tant.i .a | | are |
| ai to each O@E}e’rtﬁﬁé Sf_rLct?tsWSWss “é@ﬁi @Snﬁﬁgte@ %lr%% %‘i}emnaaaeasﬁf)m%lfega
plurality ghdftiond i rtrens i one | | y ar ranged semi conductor dev i

ces 71 each hav_l (r)\]&at_he configuration shown in FIG 1C. As shqwn, a
plurality of sefieddutedioneNipwedf & semicanduntorompdulstipelrdmech phirdity @i t

board 4, 3| : i QX]F Lde | i~ght-and-1 eft d
i rect i ggépn%ngug@ gé‘?g%arﬁg ?l(sil hgwpﬁ% ca 1%9},%@@15 fé%‘?? Ertcgcf’glcdonnect t he
sem conduct or deM3. s i3 phal] oiemi sighveiaghh aichwd embotineeny ef tthe adm@onductor

hori zontal ,directions. Al sqQ, .the soidet palls 3 physically, electricall
device i accordance w181 the present 1nvent1t())n being PRy y y



- 31 July 2003 10 connect the semi conductor dev i cps 7B1pofy 2008 i oned
at, the bottons of the stacks to the ~c i rcui t board 4. ( nth i s cond i
t i on, the sem| conductor devices 71 adjoining each other are

el ectrically connected via the outer connect i ng port i ons 36 of the wi
ri ngtape 2. I nadd i t i on, the sem conductor devices 71 are connected
together in the vertical direction (perpendicular to the circuit board 4)
and horizontal ) direction (parallel é¢o the circuit board 4) by tha sol der
balls 3. The semi conductor dev i ees 71 can be stacked because the outer
connecting portions 36 are positioned on, anong the top, bottom and one
side of each chip 1 to which the wiring tape 2 is adhered, the top and
bottomthat are substant i al | y parel | al to each other. Whi | a
FIG 1D shows tlag?ﬁJn conductor devices 71 stacked in three steps. they may
be stacked in o nore steps, as desired. Further, two sem conductor

dev | ces 71 can bepoSah fo o AIEH Giee §E 1R AldlRd! dhblfenkght - end- =l ef

direction because of the outer connect I ng port I ons pas i coed on
one s i de of each EiG.i200jsla FPoV ilewdF theldaBoNd Embed i heéHeirlar §ss‘é‘m§%d

a~l hsred. As shown in FIG |A the wiring tape 2 may be provided with an
extensi on 60 dagpidddtem | ine) that is to be adhered to the side of the Chip 1
facing the above-described one side. Thia allows nore sem conductor devices
T1 to be arranged sFife BY isi adfriont tMiew rifgmtsemhebndebtordinpdiiei bmeladiing

physically, electrically_ intercaonnected via ouf gonnecti ng, porti ons,

whi ch are proﬁn Hb"o‘ﬁ'-yt‘h% sé’i!t‘-‘éﬁ‘gi“bwr elevires, °a&h§‘°§bﬂﬂéheb‘fﬂ“?éﬁ‘€ atjgn 5 | so
shown i n F | l&nhe%d/y i ng tape 2 may be add i t i onol | vy 31
July 2003 11 ﬂ?o(Wl i extensi ons 6la and 61b (phantom|lines) that are

to be respect i _ve II-'IQI §Qf}%r$&'étﬁg \?leR shama% éir'mgetsapg retphgﬁglpcaltlpe 1 fagwls

ng each other, i t he rear-s

a nunber of smcmdu%ﬁad%m%st%ls&rn bﬁd@%ﬁ@qeﬂcémfaowdﬁhsl@«mthe
circuit board 4 in the direction perpengl cular to the sheet surface bf FIG
1D and physi ctid presdraclinventliby; connected via outer connecting port i ons,
wh i ch ar a prov i dad on the extens i ons 61 a and fit b s 1 so, and

Sol der balls 3. FIGI®B sifovs a sfreotf vtewc arff ither ahi ch axbot! mentedeling ng
tridi mensi onal sem conductor nodul e. More sem conductor dev i ces 71 may be
ar ranged i namabm.t i caland hor i zonta | di rect i ons. ms desired.
As stated above, e i stratiye enbodi nent, the outer connecting
portions 36 and soI %Lﬁ% bﬁ# "S“%h? i 8 If§/°“tel"é?:‘fsr Fﬁ%ﬂ [Soringnthe tﬁé‘é‘li by

sem conduct ore‘g es % c%h each slem conductor device 7t can b
electrically connec'it’n Po &?o hat a5t O/t Por dev i ce 71 wi thout

the i nternmed i cryrpf émswroa‘e‘mwaﬁﬂ@&ﬂ.f’d &ﬁ%dﬁm{tefrpéﬁayéﬁbﬁw

she~t est possible route. Mreover) as shown in 1D, the solder bal Is 3
and wiring tagesiiZieoops r ate to form Q g. ( aW| r i ng path 51 shown
i nFt G 1D Thewi ri ngpath 51 al ectr | cal | y connct two semi

conductor dev i cesFi@ 8Faida7froptwiiewzofaavedmicondugyor amotute +acludling ~ed to

a sami conductaor chi p.1 ci nel udedi n a sem.i conductor dev i ce 71
c, wh t ch i #tRdurgblysonaenéeanduptars dey isesrashohavdegitbescorfigwiationb. That

is, the sem conductor I%evii es 7la and 71b are Qectriaally interconnected
vmthout the i rPﬂ"‘(fz‘rl‘r'écf ric/ of a semi conductor chi pl1lci nel udedi n

the sem i conduct or g 34,3l Yy 2997 e i is "4 oS SlodRRE e TehL

semiconductor device in accordance with the present invention being
assembled;
FIG. 4B is a plan view showing the fourth embodiment in an

assembled condition:

FIG. § is a fragmentary section showing a specific structure



Reference wi 1 | be jade to FIGS. 2A through 20 for descrdtbiug2®3 a f
ternat i ve enbod i neet of the present i nvent i on. Th i s enbod i nent
i$ simlar to the first enbodi nent except for the follow ng configuration.
As shown in FIGS. 2C and 2D corresponding to FIGS. 1C and 1D) respectively,
each sem conductor device 72 has two 1 . sem conductor chips 10 snd 11
adhered to each other at their rear surfaces i n a doub | e-ch i p fash i
on. Each wi r i ng tape 20 thereforeyhas a contour corresponding to a
rectangle that is formed when the top, bottomand one s i de of the |I am
note of the ch i ps 10 and 11 are deve | oped. The wiring tape 20 differs
fromthe wiring tape 2 of the previous enbodinment in that it covers the
above one side of the lamnate of the chips 10 and 11. A specific procedure
for assenbling the sem conductor device 72 and a semi conductor nodu | a w
i 11 be desépcludipg spzamicondysterophinrand aairingtanssgherad tpdhepinrg sing!
wiring tape 20 res | ing a fi Imcarrier,ij s adhered to the surfaces of
the two ch i ps 10Eg€d t{11'% 3, fLaggarary sgotigo §ﬁ‘6‘%ﬁ‘gi Angther Reeifie i ring
tape 20 is b h foith I ng.:adh o the s
i das of theggtmﬁhﬁs %ﬁggﬁﬁlg.m}mggc %S%O;g%%%ﬁ?}%tro Z aof%grgdgﬁ ? 8&each
other at theipeftd: surfaces. As shown in FIG 20. a plurality of

sem conduct or devices 72 each having the configuration shown in FIG 2C may
be arranged bi di red$G.ondlsl/eédtioh @hawing £ epediifi ¢lpeodedaedifoopdedicing modul e.
Further, as showmi n FI G 2A) the wi r i ng tape 20 may be prov i ded w
i th 31 Julthre 2003nd ;tagxt emd i ons 62. 63a and 63b (phantom | i nes) , so
that the sem conductor devices 72 can be arranged in, any other,

‘bi;di mensi onal conf F&@&r 8tiisoan dsomerric viewisharnioe dnepecdbin tHidiaensiendi nilar to
tAe configuration of F1 G 6. nthe i | ( ustrat i, ve engod i ncnt. the so
| der ba | | SgmiEogdyctyri modyle availphle Z’O'dtég‘ﬁe‘?'zﬁénfd“f’ﬁ‘?trh°“e. g., a wiring
path 53 shown in FIG 2D. The wi r i ng path 53 a ! ectr i cal | vy
connect two ch i ps 1 Gaand 14c vi aawi r i ngt ape~0Oe adhered to a

aemi conductor ch i p SJCR‘FPTISJN %F%EiPRﬁFﬁRWEﬁBdWNEW the chips 10a and
10c a

10c. That is, the chips 10a an re a ectr 1 cal | y i ntercanneeted

w i thout the i nt@rgestriedareb®dineis CBfi the! lsémicohduétbrendsndcaenhd Anot her
alternative enbodi nent of the present invention will be described with

ref erence t o skhl@@ndddtdrhnedigle BF acédwrdahosw,tia themresaatudneoentdamwieél 73 i s
made up of six sem conductor chips 12 through 17 and a single wiring tape
21 that resemsl descaibéd hareimafter.. The ch i ps 12 through 17 each are i
dent i ca1li nconf i gur at i onwi _ththecht p1lof thef i r st
enbod i nent. | n the i ( | ustraflgst ment, the wiring tape 21

has a lerleth noregthan four tjl@es reat,~as_the. di i 0 h of the
chi ps 12 through 1‘?."'?%\"3'650%‘\[’Ldggr‘cégﬁﬁ’rugﬁﬂ r %ggme%'lnﬁcgné’trhé;“géﬁl%@gnductor
device 73 wi | gefek r;*’ B4y in&the'd SRleA€orPfel shown ar @sbonded
to outer conr?escegl?ﬁg po?%?@gdsm& or rr'tggtc*)‘ﬁ pltr%gé% ring toapee21, ?/\,hi cﬁ i's

i ndi cat ed by sho®®lih®168.N¢A itRr filgh 163 AheMunt codtie bt dad icg, gehereddlyddy bal ls 3

are bonded to part of the wiring tape 21 that is to be adhered to the front
surface of the abdg up2efingl demdécaridustarf chiig 1 and a single wiring tape 2
resemb)ing a filmcarrier. The semiconductor chip 1 is produced from
a semiconductor wafer, not shown, and has a conventional rectangular
shape. Specifically, the c¢hip 1 has a top, a top, a bottom and four
sides that forma rectangle. Each two contiguous surfaces of the chip
1 are substantially perpendicular to each other while each two

surfaces of the same facing each other are substantially parallel to

each other. More specifically, the top and bottom of the chip 1 are



31 July 2003 14 ch i ps 12 through 17. At the same t i m&B1 &2G0% | ng
tape 21 havi ng sol der bal | s 3 bonded on | y to part thereof to be
adhered to the front surface .of the chip 12 is prepared. ' As shown in
FIG 3B, the front surfaces of the chips 12 and 17 are respectively adhered
to the rear surface of the opposite end portions of the wiring tape 21
where the outer connecting portions are fornmed. The chips 13, 14. 15 and 16
are then adhered to the opposite surfgaces of the internediate portion of
the wiring tape 21 at front surfaces thereof. Subsequently, as shown in
FIG 3C, thew r i ng tape 21 i s bent at the edges of the ch ip~ 12 and
13 and adhered to the s i des of the ch ips 12 and 13, Al so, the rear
surfaces of the chips 12 and 13 are adhered to each other. As shown in

F1G ~3p, the wiring tape 21 is then bent at the egge; of t,geaq%gi FS 14 and
15 and adher cbstantial by @agablel; kR eagh 9dhan while 158 fxont fdde e, the
rear surfaces ,of the chi 14, and re, adhered to, eagh.ot her,, Further, as
shown i n F |8ide ad t'TehéPa?ti SY“%’i °‘T‘fé?.° t 8idR 29 Vilewssh iR ?;é@gt ES tHEYER of the
chi ps 18 and 7 adher ed e [ of the ch i ps 18 shd.17. A (
so, the rear @ur?g%egggfpﬂrﬁé}ééhtt? ?)%hl%g‘%%d t7 are adhered to etch other.
As shown in FI G SBy i Pngd SanlrC AR, IR FEfeddiahe WiF Py BRIS2 B
sem conductor ships: the chips in each pair are adhered together at the i r
rear surfacess prpfebtédd patterh. Y Pridil eebed postibas afickheXirdthg ilaysr de and 15
and ch i ps 1$ and 17 are conb i ned to coast i tute three doub I e-ch i ps
81. 82 and t ~ékposed tecthe owtsideyan tiwe shefdce| of thamil ving héredRmdfierminge
wiring tape 21 has inner 31 July 2003 15 connecting portions haying a
{priesel ect ed . patteemennectindiror bione 36t heTMUtléPStV@i’im&P@%?Rj"wtt‘i‘%ﬁ?sa '\ Thd

i nner connecti ngi portions are inplenented by netal 44, zﬁl4b and- 4-4c (see
FIG 6) respef8alyciridcdrmavet edhecouter canneoiing prtises AL sctherslore | g o)

, wh i ch . i ded h hi i i i
S5t 11 oned ol SAPeRtea fio Wandy g te ettt vl so EROTESY Piké MIPRETL
doubl e- chi ps ‘Elple azndisBzw( ngtggrheqt@ﬂétﬁ‘?’)l fﬁpgxgglggﬁ(%fth REVimt LNnthid ace

t hereof contatiedch otHer* W i Nt er medr ar the wring tape Z1.
Part of the wWidi/adpdiifeZb a Vobedhella thablilOrened Whid thartopObot it aedre

i ntervening between the chips is bent at the edges of the chips and $dhared
to the other sng sad@sofothd miphi pse dwwebsgedt surfaces refer to the bottom
and left side of the double chip 81, tF,e right side of the double-chip 82,
and the top and | ef A spedif iaf pridsedutmufdreassemp | B8 Thee semiicondusden dsvil 68y
portions 36 are positioned on each of the above surfaces. i e., two pairs
of substant i7Thwill be geseribed hareinafkemcelitstncay shewy ip G htA sths aces to
wh i ch the wwr~n to a 21 is adhered. The two airs of. substantially
paral | el surf3Rlderhalisnd %'pr%\gﬂdtﬁ?tflb?n"%e"t ﬁg"@’éﬁi%&%ﬁaoﬁ%‘.ﬁ L'te 73" and
the right side and, | eft side of 1 conduct [ shows a
S. ea~i conduct g’? °ﬁﬁﬁm?ethﬁaﬁ'er 'Gﬁ td?%g? Sﬁ?r g? ??;Leogé%?gygﬁts’}%ﬁlo {”5’ gﬁer anged
serti conduct or ¢ gy i¢ehe’ 3 RAGN NANLNG, t Hike G8Ner bELIGAB dreOibs@Wn ithe F ( G
~E. As shown, the semi conductor dev i ces 73 ar a stacked on a c i reu i
t board 4 pndo@idr paFrwddfStte Wirihg tape Ziehat risttebsiaghtrahde [thktbatitomct i on,
The sol der balls 3 physically, electrically connect the sem conduct or

devi ces 73 adpbitherahipd.t hat thdsamdeiitym@08 ik (hg tape 2 having solder balle

3 bonded to only part thereof that is to be adhered to the top of the
chip 1 is prepared.

As shown in FI1G. 1B, the wiring tape 2 with the soider balls
3 is adhered to the top of the chip 1. The wiring tape 2 is then bent
at the edges of the chip 1 and closely adhered to one side and bottom

of the chip 1, as shown in FI1G. 1C. In the illustrative embodiment,



vertical and horizontal directions. Al so, the solder ball313ulpRkg83cally,
electrically connéct the sem conductor devices 71 pos i t i oned at the
bdttons of the stacks to the c i rcui t board 4. | nthi s condi t i on)
the semi conductor dev i cos 73 ad j oi ni ng each other are
electrically connected via the outer connecting portions 36 of the wiring
tapes 21. In addition) the sem conductor devices 73 are connected together
In the vertical direction (perpendiculgar to the circuit board 4) and

hori zontal direction (parallel to the c~rcu~~ board 4) by the solder bails
3. The sem conductor dev i ces 73 can be stacked because the outer connect
i ng port i ons 36 are pos i t i oned on the top and bottomthat are
substantially paral (al to each other Whila FIG 3F shows the sem conduct or
devices 73 stacked in two steps, they nmay be staci<.ad ~n threw or nore
steps, as deadhesdvéismhetiedatotthebmar surfage afotieuirdne dang 2bsforghand, ~e
positioned side by side in the right-and-]eft direction because of i tha
outer connec#? rﬁ)‘aéoﬂﬁ Bhs ngetares R rahbg qdbhered Jioc the #8TRA | eft side, which

b iall | | el h her. Wale FILG 3 i
oo oubstant el 1Y RoLgbhst SHeSTED L IS B gl oo
Sameon O s AR Epo R P fSud P Byl |
extensi ons 64z 1 R OWFriRERey 52 PR WFBlhel RIADPORLL AL Gbhectifg! 0 b2

adhered to tl e doubl o-chips 81 through E33 fac i ng each ot her,

I.e. , f rgsétions idesdARtod €8RthE dutéleSonndtting pattions 38. nUMheeinnef

sem condUCt or devices 73 to be arranged in the 31 July 2003 17 d i reef i
;o) perpend i conndcting por tibas ahadip kemehtakbyomhetal|34GsedF18n8) physedteda | | vy,
‘el ectrically connected via outer connecting portions. which are prov i ded
on the extentojanosiectnede hrisag 1660 a which i s prgy ided orythe phin 1.1 Jhg  The
resul ting sem conductor nodul e has-a tridinensional c%n‘]-‘hi guration simlar

to the confi 4ORSR FORNeSE T8 RPrBionaAre pASIY i oNRs, th PRRL P the YT PE 8P6 e

enbodi nent, th uter, connectjng,porjions 36 and sol der balls 3 physically,
electricall yacgﬁ??éc?dh?é'g bYP §b?ng°€'dﬂd{1ct or devices 73 That ~s, each

sem conduct or devi %ﬁemfgﬁ%tgﬁ%? ?{%gﬂgr%ldl Yo (Egglr{g }%@;{%gﬂ@kﬁgrside

sem conductor ~ devi ¢ce t I nt er nedr ar e circult board 4

and therefor gevire ERRY 1SBPHePRE HRRE DL LRSS oFUitcNBRip 35S Shevsuter FI G
3E, the solder balls 3 and wiring tape 2 cooperate-to form e.g., a wring

path 54 The Wohhdtd i@t poritods 1366@ké posiRidned ¥nCONN@EFL shé vabosenhreeonduct or
dev ~cps 1 2 and 15 v i a the siring tape 21 adhered to sem conduct or

chi ps 13 and sti#faceisi afhthe it igr 1.veBendeauerely, ttte wdrea chnuertdogportidey i ces
12 and 15 That i s, the sem conductor devices 12 and 15 aro_electrically

i nt er connect 88 afia AOANZeH cor. narrangethatep otbothem @nd (phe18idenaf the MlYigover, as

h in FIG, 3F .t | der. balls 3, i I t 2 te to f

g awri AT AIE SPTE TUF 9B Jal  29BetAeoha £0F 1P BORREL @ A0
Y . E NG (A8 fal h ogbet%o! 8o

o som condlcliny e, A Kpch Skl P efpdtabt Lo JArFAA ST ok gBort 1070

seni conduct or devi ¢4g 73R 4 MamTBitldubEor MO8 RERRELUS W 8TpIdexi Rgs 732
and T3b are electrically interconnected wi thout the | nte rmed ~ ary of
the ch i ps @f bildemeiNoha FRN&IaNGEd 8&Ni donBctoPCdevices 71 each having the
configuration shown in FIG. 1C As shown, a plurality of
semiconductor devices 71 are not only stacked on a circuit board 4,
but also arranged side by s%de in the right-and—left direction. The
solder balis 3 physically, electrically connect the semiconductor

devices 71 adjoining each other in the vertical and horizontal

directions. Also, the solder balls 3 physically, electrically



31 July 2003 18 The doubl e-chips 81, 82 and 83 each .may besrpp/2003d with a
single chip, in which case each sem conductor devioe 73 will not be
provided with,the three chips 13. 14 (or 15) and 1B and will be assenbl ed
in the manner described above. Fourth Enbodinment Refer r i ng to F I DS. 4A
and 46, a further a ( ternat i ve enbod i nment of the present i nvent i on
i s shown. As shown, a semi conductor dev i ce 74 i s nade up of a semi

cortcfuctor chi p 18 and a wi r i nglape 22 resenb | i ng a filmcarrier
The chip 18 is identical in configuration with the chi p 1 of the f i rst
enbod invent. | n.thei | | ustrat i ve enbod invent, the wiring tape 22

has a rectangul ar configuration di nensioned slightly greater than the

| ength of the diagonal line of the chip 1$ in the vertical and horizontal

directions. A's i .C procedure fogﬂassvnb | i ng the semi conductor

ec i f
dev i ce 74 %M °B§|h8é§8f?%’€H°Wr 14P¢ il Popi t qned &8 ebatseme o thee bonded
to the front rface of the.wi r | .ng tape 22. Subsequent | the front ,!
surface of t?ltza%g ?tﬁ e f%rcé’dlw&péﬁé o t'ﬁ‘eab'én‘fc'é\d'g*”\‘h N %icé'bﬂ‘f’%é of the
wi ri ngt PYSTT ' : [ echip
T8 is posi tigﬁég su-,chE‘tiLAa{E‘_'#'goEra l;giq;‘g‘je‘g"nt rgraéelc?? ngélilﬁc%%ﬁﬂé%&gyé%tbg 1 at i
ve to the s ¢utéeSodtnett mgbortibnd196 of M8 wis-ing RapE2!  €In addi®iVh, *hb NJ tape
22 is folded down at the edges of the chip 18 in such a manner as to cover
the ent i resedcondyrhterydeficthe7tharie podriactied, tagethed O thei véldScand rear
surface of the ch i p 18 and then adhered to the ch i p 18. As shown i n F
| G 4.8, théinesgionopsependitutare ty the ¢ireyit dnard24)yaandehontzantel Cent er
of the rear i_urface of the tape
~ws. ¢

22. : : e :

2 irection (parallel o she sirgaitoBeardoa) by i splden babts dat i ve
enbod i nent, the i r i ng tape 22 i adhered to Il 1 of s i x surfaces
of fihe chi p 18.%?%‘6‘?@8"‘%2#&‘5!“‘?5 ibcﬁ?ge'“Pc'i‘?ﬁge%"B‘sarthp?%Ffi oned on
three or nor f e six.surfaces of the chi P_. Thi l]lo lurality of
ser conduct ororest Nk Bo7k iBHE B°s Bhjsionsdipne aupisfe Fobr ReRel Al onl 'y
|n the same §gnache 3% cadi'chilf 1144 %hiOMRREINTEThe thBE 2Vik darkrddl kAR 22, wh
i chi s adhered to a ! | of the s 1 X surfaces of the eh 1 p 18, has a

rectangu | atorcand BottorthdtheHecs Ws@amEial Sy Para | ik |ittbeachlsthedf RGeS (. al.
1n addition, such a contour pronotes efficient wiring design. The chip 18

, nay be replbdishows ihecéemisondiictoediev oceadh sitableed an threerstepsr
surfaces, if desired, Reference will be made to FIG 5 for describing a
speci fic strthavumay dfe sbadkedsin fous @ri noredstens. dewdesécedzl, 72 and 74 of
the f i rst, second and fourth euabod invents. As shown, the wi r i ng tape
2~ 20 or 22 is a | BYHitRET e tyP samiconductar dev ices misaan ke Resitignedypdde 32 an

dh [ I 33, b i, te .34, d. 5. Th [ [

o ayer BT T4 Cineteor BRI efte YirSPHeR BRSO emertern & |
I t bl ~ i : 35

Covers the apmact (et ispt B e Tethied o Yt S BqiCEniy, D sbBh S5 O

open at eachthewilr Y thpd 207 s td1@oVidheRad.l ayer 32 in order to inplenent the
outer connecting portion 38. The solder ball 3 is bonded to the outer

connect j rte portAs sbawB8n Ale: BAlhdbe iwivend taper?2 Bay ibesprowided with t he
other surface of the insulation film31l. The wiring tape 2, Zp ar 22 is
adhered to t#eestensiondifcehanthmil ipe) thav isito beradheged to thet Sideadfies i ve
| ayer 33. The nete | 34, pl ai nYg 31 July 2003
the chip 1 facing the above—-described one side. This aliows more
semiconductor devices 71 to be arranged side by side in the
right—-and-left direction and physically, electrically
interconnected via outer connecting portions, which are provided on

the extension 60 also, and solder balls 3.

As also shown in FIG. 1A, the wiring tape 2 may be additional ly



20 the ro | a of the i nner conn~t i ng port ion, i s bur31Jéu200%h a | |
fined ho | es forned in part of the Insulation film 31 and adhesive | ayer
33 that faces an a | ect r ode 5i nc f uded i nthe chi p. The nete 1 34
i s connected to the wiring Payer 32 at one end snd.connected to the
electrode 5 at the other end. Th Cover coat 35 is forned with a hole 37
above the nete | 34. To connect the a |~ectrode 5 and nete | 34, a bond i
ng too I t ~ 30 presses part of the m%lr i ng | aver 32 over | y i ng the
nete | 34 v i athe hole 37 for thereby bonding the netal 34 to the
electrode 5. F1 G 6 shows a spec i f i ¢ structure of the semi conductor
dev i ce 73 of the th i r d enbod i nent. As shown) the wi r i ng tape 21
i sal ami natfl of twoi nsui at i onf i I ns 41 a and 41 b, a wi r i
ng | aver 42, two adhes i ve |ayers 43a and 43b, and buried nmetals 44a, 44b
and 44c. Thepupviideg withyestensidne§lar ot 83b feharson tines) thet areato beon f i |
ns 41 a and 41 b and has,a presel ecte i ttern, The wri | ayer 42

Wrin a )
'S formed onretRPeEars Leinored Fa apens o o dte PP BRE ohip | TapiAg egchgtier
t hogr aphy. Subsequent /[ he inpsu | at. i ongf.l m41 a i s formed on
t he above suﬂf%ideu%}e tf58X? %i's Iangt r?aroﬁste] ITﬁ{‘°‘41 lops a Jnyker |°¥on B
where a ch i 1 e f & i Ll Ng: 21, the
insul ation fIs?nﬁ!cﬁ@?%o?()?éﬁ@%%ﬁﬁhPJ;bg&%éﬁgéJdagf%n yﬁé??ioyn{ egg'e%%ﬁ?ng,
punching, |aggirdlai Id kR diF et iBh! @alrpbifilRlPar tOGhe dHeek Nurfide LREFIGUL O
connect i ng port i on 36. The so | der bal | 3 is bonded to the outer
connecting pabDt aod Pifysicsl By, pletorcdl Whadonnédteds vaseotrterbconmestiiag on bot h
surfaces of the wi r i ng tape 21, the adhes i ve | aver 43a i s forned on
{the surf acepoftidne, iwhdaoh are mrobided of she epterisiinns Bba and 63br«igoe amlere the
wring | aver 42 i s fo rned. The ch i p 14 or 15 i s adhered to the wi r
i ng tape 3¢ldan pajbe33.21 BYG.yi8; shpes aaiepscibiq ppafigmmationefghal 44a is
buried in aliened . holesg formed in the insuytatiga filp4la and adhesive
| ayer 43a at "S3PILPE; Gl dimRssdong! F%'ég"%‘f?%ér Hlie g]%rq ﬁ%""&&@%“{{ﬁ't he chip

14 or 15. The_nete 44a. i s connected to. the wi. r .i _nd.l,. .42 at one
end and conngall%caest?)1 T?'Yeb%ﬁéf:?'}g&gé"ﬁea\‘["?:h%aeloﬂ#e?oréﬁar.‘tﬁ_' ?'arég\)ol"sSe, i n
the part i on. Asdipggadhes i ve | ayer 43b i s formed on the surface of the
i nsul at i on Tt il m4l b oppos i to to the surface where the wiring
layer 42 is fornmedAsTEeateli #bold, Ofn 1Re 119 astiaR ¢k eRbéditient  ithg duee 21 via
t he adhesive | ayer 43b. The netal 44b is buried i nal i gned ho |l es
formed ii n thenéctisy doratoris 86 andisdldar 4hlbs #nphysdbably, ebectraged ly 43b at
a. pos i t i on wiere i t faces an a | ectrode 5b i no_1 uded i n the ch i
p 13 or 18. Fhenemt aheddly | seminondectod tdevigeswiHing | Bhatr 42 ateashe end
and connected tp the el ectrode 5b at the other (3nd. To connect the a |
ectrodes 5a &RQiaRgdugtandeniqse T cambs alrptrige! Weg?f&?f’??/@ltﬁ 2R ear

f f th hi d. f hi. d ,
" turn, pressiehsRyricle e dTou b Bininkeched ey A b SRS < aa

and 44b are hopdedbPetdie ¢1LGhEMEIeoR BOL B Jatpectively. In the

portion B) the adhesive layer b'I's Tor on the surface of the
insulation film4llmeeedRs] t£s tRodden WG 1D, |théCsoI4dr bAMNEs ¥ add Wifiggt ape 21

and O ~; |1 ~p, 12 or X~ are connected together by the adhes i ve 1 aver 43b.
The netal 44capes 2bcsoperate itonfoam| 4. ggnedwivoing methf O shawn in RtBe 0. nsu | at
i onf i i m47 b ~d adhes i ve 1 ayer 43b at apos i t i onwhor ait

faces an el edhesdeimgpatichldeestirhcaHy aonnect] teaysenipondusdordeni cesdd aj s

connected to the wring |ayer 42 at _one end and connected to 31 July 2003
22 the a 1 e@rdolte 5daap Yifdngt He 8agadhereg 1o 2 somicondycfiofeahiP Cthe w i

oS T Bofadh APl DSndiBkSy dovieS 0 R S5ke Bl bhesiir 445 S0 an

semiconductor devices 71a and 71b. That is, the semiconductor
devices 71a and 71b are electrically interconnected without the

intermediary of a semiconductor chip 1¢ included in the semiconductor



44c) a bond i ng too | 30 presses part of the wi r i ng 313yeR0dP pos i t

i oned above the netal 44c exposed to the outside via the hole 47. .1 n the
conf i“gurat i on showmni n F ( G 8, thei nsul at i onf i |I ms 41 a and
47 b are formed of, e. g. , poi yi mi dewhi | gthewi r i ng 1 ayers
42 i s inp Lanented by, e. g. , copper foi |I . Such mater i al s are,
however, on | y i 1 ( ustrat i ve and may be rop | aced wi th any other su
i tab,l a mter i als. F1 G 7 sh a spec i f i c procedure f or form

i ng any one of the wi r i ng tapes 2, 20 and 22. As shommi n F 1 G 7,
(a) , the wi r i ng |l aver 32 of copper i s formed on one surf aae of the
i nsulati onf i | m31 formed of pol yi mi de. Adhes i ve i s coated
on the other surface of the wi r i ng film31l, formng the adhesive | ayer
33. The insujatii.@n7fd | m 31 is about 12 ~ mthick. The wiring layer 32 is
about 18 ~cmthick. Further, the adhesive layer 33 is about 10 ~cmthi ck.
Subsequent | y, as shown i n F | Sézond, Efidimedthe Wi r i ng | aver 32 i s
se |l act i vel y etched to forma wi r i ng pattern (¢ i rcui t pattern
i np~ . As shown iRefléréncerwi{kpe made touF [Gfcc2bthraughdlr forydpegrdbiaR where
the wiring pattern is present is coated with the cover coat 35 (cover res
st cast i nggn alernakbvthembodiment of the present igventipng gﬁ'? egbadipagt

t hroughout the adhe s i ve | er 33 and i neul at i on f i m, 31 from
the s i de otppsimilarg %o tthI‘Yea'Fy\)\/"Ftr"’I“’Q‘i'gﬂg"‘?"t;;ly%ﬂ“:eg‘? for §%rfﬁ¢|°|"'”l‘gl i ng)
, so that the w. r i.ng layer 32, i pgaed o the outside yi e hole
91. ~s shom"‘?f\ﬁ"ﬂ‘@t‘?f" (4 g"&ﬂ)‘pb‘? %egj) aézaﬂdsg%ﬁf’f%%s"f’ &i%e¥?1§llé§‘91 in
such a mannegaags,.t ol i . r f r.f t f oh July
2003 23 adheiscié'?f}e \Ds'ay'%lrai’%"?Eﬁ‘n;%?ho%&mﬁﬁéﬁ%f ﬂ%%‘% i”—ng"an%ﬁ‘ic i " mer
| aser) . ASg&iQBRdidkF! &hipé, 14 fahd DOladndA¥d) té eaBhad@®dr Odt ttheiswebace of
the copper 92 that protrudes fromthe above surface of the adhes |I ve |

ayer 33 ( i smefacld ip d dauble~dhdp fashher. ebfachositriingdapopPehe@Fordbashown i n
F(G 7, (g , part of the cover coat 35 coverieg a |and portion 94, which
is included a qonther wotrespondigngl taaerec3anglie thatehe\foamerd weertihe tap, (outer |
aser dr i .l | i 1 ~so that the land portion 94 is exposed to the

out si de. Fi nbetip negr?si asechide iof the Iamipate)of thp chigy 19 apd dhare deyelpped-eq on
the | d t 1 .on 94 { i t A l.ati . By .th
br ocedur e SnBlin PN tepg, 207 di Pig,From, thd 5+ g 2enb S F (FHerprvislf o, og.

As for the w.i, r,.i _ng .tape 21, the cqyer,res i sf.ca LN FI G
7, (c) , i s"?‘%‘fo‘“i’e%\ge'& 3t ih °30§Esegx?)fab%er°r?1ei£'ﬁ% § she 'ﬁ“é“aﬁﬁma?#i on f |
| m4)a and t f ' t he adhesive layer 43a. 1 nthe i | | ust rat
i ve enbod i@’r‘rinct?’gpghkd\(m%gnn@gdescr i bed, awi r i nglayer i s part | vy
exposed to the outq dped@fidpfsdeduis forRdsdntdAlin® the R¢Midonducirededficehe out er
connecting portion of the wring tape. A solder bal 1 i s bonded to the I
and i n ordeil2tand zosereicondertor modabkiet drbaldgsdr ibed hem ieatterot heirstThe

sol der ball easy be replaced with any other suitable netal  bunp aor even
wilth a ConduesishewmipjFd&t i28n acvimsigwouinakare20 ropempl jnga fijmoarrdorr i f

hner epnnset 17 sdgbgRR £6 the durtapes Stahm by hfps: 10.andh .| S RkasBue RN, i g |
| ayer will be_directl nded to t.he electrade of ego | n r chi
p. yI nWsumraaFysl,holmt “%F:Pelqﬁ t}%’es%'éhnﬁmt e'f)g’ggﬁt&i &ne\/é#e% gg%“gr ov i |

des a_seni conguct 9 8V ConRhe?od VY GRNFHRLCSF ERILH RNV AG 1YAr iTAWS 31
July 2003 24

chips 10 and 11 are adhered to each other at their rear surfaces.

As shown in FIG. 20, a plurality of semiconductor devices 72
each having the configuration shown in FIG. 2C may be arranged
bidimensionally in order to constitute a semiconductor module.

Further, as shown in FIG. 2A, the wiring tape 20 may be provided with



unpr ecedent ed advantages, as enumerated below. (1) A s i3ngy2@030i r i nQ
tape i a adhered to three or nore surfaces of a sem conductor chip,
_providing the sem conductor device with a package size conparable with a

_ bare chip size. This successfully avo i ds the dense arrange~nent~ of a

- nunber of wi r i ngs. (2) Quter connect ing port i one are pos i t i oned
on three or nore surfaces, of a sem canduotor chip, so that a bidinensiona
or tridinensional, dense sem conductor tatodule is achieved. (3) The wring
tape allows the chips of the sem conductor nodu | a to be a |l ectr i cal |
y inxereonnected vi aarel at i ve |l y short route, avoiding the dense
arrangenent of a nunber of wirings on the wiring tape as well as on a
circuit board. This alloms the width of the individual wiring and the

di stance between near Wi _ring GS i ncr ase and t hereby reduces the
mount i ng cost ©bFENEAE" ?1 aaﬁ2§§3§ E?Y%ﬂjﬂﬂeﬁ aPBthEthtﬁﬂgﬁﬁﬂ@ﬁﬁPy t he
bi di mensi onal jor. tr fgcan onal em con .es _desirab

e Raned T doptes TR B B RRr i Shode |

electric char%cferls

and the Sem'opqndmPamgﬂg.alnagg%&lﬁ.gmt.m.@. RATE B BofRulit B @guCed at

| ow cost. Var 1 ous nod ns w beconme poss
those sk i | fy@dg.n the art after receivirag' the teachings of the present
di scl osure wi thout departing fromthe scope thereof. 31 July 2003 -25

What is clained is: ld.tha sHmsteddwetcaboditente thorspll d&i bigl | sa8 sedhwtromguct or
chip; a single wiring tape including a wiring |layer having a presel ected
pattern, a sitagke 20sadoptiaon tbayenmm, argl an vdadhgspate S3yemowrsaind Bongil

i nsul ation | ayer heing di sposed between said wiring |ayer and said adhesive
[ ayer; outer ¢BRMEEL n&@aﬁbr% eHactal pallyetPcs diva 'Pﬁﬁé)ataa}s‘e OcaMtP 2nner

: t t f d and table t
el ect rodes | nel LUBAEr SR M SEH £bANIN BN HRE: o1 Gl P orhl Gl G Sh 115yt ape
s bent at edggs, ol 3k drsg 1%<an%w1esucﬁhg%%d ailnerd 16, ghe iBask. ot ee

surfaces of sal senlcondu or C at ' said 1 nner connect
portions conngghet o cadi @l ﬁk@%&ﬁé&%ﬁﬂ%@@e dhoWh &L me@NNSCIA A1 mrpt '1@”5 are
arranged on an outer side of sald wring tape on said at |east three
surfaces. 2. A sem conductor devi cghasd GmBbdm&ntn claim1l, wherein said
outer connecting portions are arranged on, anong said at |east three
surfaces, a pair of Awthacestdraait nge efatmdimerh‘epf tBe pAesenrti corduttrovi idevi ce

as clalned in claiml, wherein said oute
be described with reference to FIGS 3A through 3F. As shown, a

semiconductor device 73 is made up of six semiconductor chips 12
through 17 and a single wiring tape 21 that resembles a film carrier

The chips 12 through 17 each are identical in configuration with the

chip 1 of the first embodiment. (n the illustrative embodiment, the
wiring tape 21 has a length more than four times as great as the
dimension of each of the chips 12 through 17.

A specific procedure for assembling the semiconductor device
73 will be described herainafter. First, solder balls 3 are bonded
to outer connecting portions 36 formed on the wiring tape 21, which
is indicated by a solid line in FIG. 3A. More specifically, the
saolder balls 3 are bonded to part of the wi}ing tape 21 that is to

be adhered to the front surface of the chip 12 and the sides of the



connecting portions are arranged on, anong said at |east tdyqgaysess aces,
twp pairs of surfaces facing each other. 4. A sem conductor device as
claimed in claiml, wherein said outer connecting portions are arranged on,
anong said at |east three surfaces, three pairs of surfaces facing each
other. S. A sem conductor device as clainmed in claim1, wherein said

sem conduct or chip conprises two sem dénduct or chi ps adhered to each ot her
at rear surfaces thereof. 31 July 2003 -26 6. In a sem conductor nodul e
conprising a plurality of sem conductor devices, said plurality of

sem conduct or devi ces each conprise: a sem conductor chip; and a single

W ring tape conprising a wiring |layer having a preselected pattern, a
single insulation | ayer and an adhesive |ayer, said single insulation |ayer
bei ng di sposed between said wiring | ayer and sai d adhesive | ayer, outer
connecti ng pothiiperi thrcaplydd ot thiedsame itiing aape|ngbdbe 2Nkdviagzaeddd Ng
portions fornmed in said wiring tape and connectable to el ectrodes i ncluded
in said seni RAdECK Benderign!y $airartitheneptt tpbe indheredt toathectipns sufr face d
seniconductorlﬁhk gﬂd hered to at |east three surfaces of said

seni conduct or®'cf g €nh'1 H&t PER@E®9-nner connecting portions connect to said

el ectrodes and sai dg 0 r ctig . portions are arranged,on out er side

of said said wiringt §h§““o§8£‘§d s Srogh sutasser oL 88 caps 42

D e by i o, PoEHE HCHE e AP KURGRINS RO T o8 ol FAACEP ine Wibafls30edy | AN9°

side by side, said-plurality of sem conductor deviceS berng electrically

i nt er connect gsbrtii ng BFOtHAUWEF i ngOFUPRCT Whie PO thi Uiker 7conﬁeéﬁﬂkcpg>9‘é546ﬁs°r
evices are

-mpdul e as claimed in claim®6, wherein each two sem conduct or
tebectrical |l y eenfierteabl| eTivé ah$pd d3ni 14,nJ5t s 16 havte RBeORAReF6 to the
opposite surfaces of the intermediate portion of the wiring tape 21
at front surfaces thereof., Subsequently, as shown in FIG. 3C, the
wiring tape 21 is bent at the edges of the chips 12 and 13 and adhered
to the sides of the chips 12 and 13. Also, the rear surfaces of the
chips 12 and 13 are adhered to each other.
As shown in FIG. 3D, the wiring tape 21 is then bent at the
edges of the chips 14 and 15 and adhered to the sides of the chips
14 and 16. At the same time, the rear surfaces of the chips 14 and
15 are adhered to each other. Further, as shown inFIG. 3E, thewiring
tape 21 is bent at the edges of the chips 16 and 17 and adhered to
the sides of the chips 16 and 17. Also, the rear surfaces of the chips
16 and 17 are adhered to sach other.
As shown in FIG. 3E, the gsemiconductor device 73 has three
pairs of semiconductor chips; the chips in each pair are adhered
together at their rear surfaces. Specifically, the chips 12 and 13,
chips 14 and 15 and chipe 16 and 17 are combined to constitute three

double~chips 81. 82 and 83, respectively.

In the i(lustrative smbodiment, the wiring tape 21 has inner



a seni conductor device intervening between said two seni &Indhic2®B devi ces.
8. A sem conductor nodule as clainmed in claim®6, wherein each two '

. sem conductor chips are electrically connectable via said wiring tape that
i s..adhered to a sem conductor chip intervening between said two

. sem conductor chips. 9. In a semconductor nodule conmprising a plurality of

bi di mensi onal | y arranged sem conduct orisdevi ces, said plurality of

sem conduct or devi ces each conprise: a sem conductor chip; and a single

Wi ring tape conprising a wiring layer having a preselected pattern, a
single insulation |ayer, and an adhesive |ayer, said single insulation

| ayer bei ng di sposed between said wiring | ayer and sai d adhesive | ayer,
outer connecting portions 31 July 2003 -27 arranged on said wiring tape,
and inner connecting portions fornmed in said wiring tape and connectable to

el ectrodes i RehHdl&dnk hos @l ShsS RRY GRNE W08 | SRbB paBll S8 Ao filbRG L 8RS 1S
bent at edges of said sem conductor chip and adhered to at |east three

surfaces of sater seAheONCECHOrt idhP36.sudhet hatersadthechingd poONIRAET &MY
portions connect to said el ectrodes and said outer connecting portions are
arranged on ampbencatedi ble mftadaidd, wi4h rapdt 4fe Geeesdil@ o) Ireastotihebe
surfaces. 10. A sem conductor nodule as clajned in _claim?9, wherein each
two sem cond@@f‘b?c"@év‘ioc‘é%ecéféd%ﬂ Bt Bh anf By S6ARLEL Abi Bhishearsar@vified ng t ape

that belongs to a s coqﬂluct or device interveni n%ubet ween said two
sem conduct oP"dEWR £BLP el‘f"e’ﬁ\ LERPEDLINEURT O D RIF 934 Y 9GP RSIP? 1 ¢l ai m

9, wh h . I |1 bl
ai d i ring aps ™t RAT TR GAREFLRe, B BRoALE S BRIERRRI L connectable via

’\ } Two double—chlps 81 and 82 (or 82 and 83) facing each other
at one surface thereof contgct each other with the intermediary of
the wiring tape 21. Part of the wiring tape 21, which 1s contiguous
with part of the same intervening between the chips is bent at the
edges of the chips and adhered to the other surfaces of the chips
The other surfaces refer to the bottom and left side of the double
chip 81, the right side of the double~chip 82, and the top and left
side of the double~chip 83 The outer connecting portions 36 are
positioned on each of the above surfaces. 1 e.. two pairs of
substantially paraltel surfaces included in the surfaces to which the

! wiring tape 21 is adhered. The two pairs of substantially parallel
surfaces are the top and bottom of the semiconductor device 73 and
the right side and left side of the semiconductor device 73.

FIG 3F shows a semiconductor module made up of a plurality
of bidimensionally arranged semiconductor devices 73 each having ths
coafiguration shown {n FIG. 3E. Ag ghown, the semiconductor davices
73 are stacked on a3 circuit board 4 and arranged side by side in the

right-and~left direction. The solder balls 3 physically,

electrically connect the semiconductor devices 73 adjoining in the



a sem conductor chip intervening between said two senicoﬂ&déWépoéhips. 12.
In a sem conductor nodule conprising a plurality of tridinensionally
arranged sem conductor devices, said plurality of sem conductor devices
each conprise: a sem conductor chip; and a single wiring tape conprising a
wiring layer having a preselected pattern, a single insulation |ayer, and
an adhesiue |ayer, said single insulatfon |ayer being i _ ° ~ disposed
between said wiring |ayer and said adhesive | ayer, outer connecting
portions awanged on said wiring tape, and inner connecting portions forned
in said wing tape and connectable to el ectrodes included in said

sem conductor chip; and said wiring tape is bent at edges of said

sem conductor chip and adhered to at |east three surfaces of said

sem conductor chip, such that said i nner connecting portions connect to

sai d el ectrodesrtard |sand but erontehnétechgorpor t i Aiss, atlee asalangetlabs @ out er
side of said wiring tape on said at |east three surfaces. 13. A

seni conduct or Phygifad lus el edtiradal by coaingri2 thohesmiconducliort Wevseasi cbinduct or
devices are electrically connectable_via said w t ape, that ,bel ongs to a

. rjng
seni conduct or PABIA i0BeH rittethe RPREPASO Tt R LarF Sﬁﬁb“?@ﬁi%ﬁh&ﬁ@?B?4devaes
31 July 2003 ;28 14. onduct or

A.sem dul e .as_Ghained in claim 12, wherei
each two seni ¢ h“tlﬁg?%'rt'(s?ﬁpﬁ eésrgg"\écfngt‘f?%r)?rgg%l'%gﬁgh%grﬁgﬂing egeR ofhedara 17 1 T

via sald W ring

tape that is @ggﬁﬁqag Pys %oiﬁéfét%fa”@%cwé FRbP doRhEIMRRI G cheimBeBrSald two

sem conduct or sem conduct or devi ce conprising:. .
wiring  tapes 21. In addition, the semiconductor devices 73 are

¢ ) connected together in the vertical direction (perpendicular to the
circuit board 4) and horizontal direction (parallel to the circurt
board 4) by the soldar bails 3.

The semiconductor devices 73 can be stacked because the outer
connecting portions 36 a;e positioned on the top and bottom that are
substantially parallel to each other fhile FIG. 3F shows the
samiconductor devices 73 stacked in two steps. they may be stacrad
In three or more steps, as desired

Further, a number of semiconductor devices 73 can ce
positioned side by side in the right—and—left direction begause of

i the outer connecting portions 36 positioned the right side and left
side, which are substantially paralliel to each other. W¥hile FIG 3
shows three semiconductor devices 73 arranged side by side, four or
more semiconductor devices 73 may he arranged side by side

As shown in FIG. 3A, the wiring tapc 2 may be provided with
some or all of extensions 64a, 64b, §5a, 63b, 66a and 66b (phantom
ling) that are to be adhered to the sides of the double-chips B8

through 83 facing each other, i.e., front sides and rear sides. This

allows a number of semiconductor devices 73 to be arranged in the



at | east two seniconductor chips; a single wiring tape i8tbugi283a wiring

| ayer having a preselected pattern, at |east one insulation |ayer, and at

| east one adhesive layer, an insulation |ayer of said at |east one

insul ation | ayer being di sposed between an adhesive |ayer of said at |east
one adhesive layer and said wiring |layer, an adhesive |ayer of said at

| east one adhesive |ayer occupying &h area with boundaries of an area
occupied by said wiring layer; outer connecting portions arranged on said
wiring tape; and inner connecting portions forned in said wiring tape and
connected to el ectrodes included in each of said at |east two sem conductor
chi ps; wherein two sem conductor chips, which face each other at one
surface thereof, are interconnected by said wiring tape, and wherein part
of said wiring tape contiguous with part intervening between said two

sem conduct @f £ B] pb Sp HRINEy Pdr BIBES siot SRy dad O BRI mmercmlyps and
adhered to other surfaces of said two sem conductor chops. .

sem conduct eredd@Vt skl yassoohat t8id viie 6ledrMcbhnesttifg epdrtSamsg) omehs zﬁr@nnectl ng
portions are arranged on, anong said at |east three surfaces, a pair of
surfaces faprow dedain thhextersions 6dartitconghubboe! sevend sakdee| kdined.i n cl ai m
15, wherein_said outer connecting portions are arranged on, anong said at

| east threelkérfaees tingo samir@ngﬂcwma@és I¢ achaty eacHrotHeansiam! A

sem conductor device as c¢lajnmed in clai wher id outer connecting

portions ar €% 'r?%t‘l'i@Eb”bﬁ”"éllr?dn(fjo 1"é\"‘dC%R{'mlg«*é51%’%‘of’h‘? 5'§u%f aces, three pairs

of surfaces faci ng\seac e(at ove in ]th‘fla Mu%g(r)aaclvg embodiment, the outer

sta
. ) connecting portions 36 and solder balls 3 physically, electrically
connect nearby semiconductor devices 73 That 1s.  each

senuconductor device 73 can  be electnically counected to  anothel

semiconductor device 73 without the intermediary of the circuit board

4 and therefore via the shartest pessiblec route
Further, as shown in FIG. 3E, the solder balls 3 and wiring

tape 2 cooperate -ta form, e.g., a wiring path 54 The wiring path
54 electrically connects two semiconductor devices 12 and 15 via the
wiring tape 21 adhered to semiconductor chips 13 and 14, which
intervene between the semiconductor devices 12 and 15  That is, the
' semiconductor devices 12 and 15 are electrically interconnected
lwithout the intermediary of the chips 13 and 14
Moreover. as shown in FIG. 3F, the solder balls 3 and wiring
tape 2 cooperate to form, e.g., a wiring path 55 The wiring path
55 electrically connects twa semiconductor devices 73a and 73b via
a wiring tape 21c included in a semiconductor device 73¢c, which
intervenes between the semiconductor devices 73a and 73b  That is,
the semiconductlor devices 73a and 73b are electrically interconnected

without the intermediary of the chips of the semiconductor device 73c.



19. A sem conductor device as clained in claim15, wherein ajlﬂb 2003
sem'conduct or chip conprises two sem conduct or chips adhered to each ot her
~at rear surfaces thereof. 20. In a sem conductor nodul e conprising a
plurality of sem conductor devices, said plurality of sem conductor devices
- each conprise: at |east two sem conductor chips; a single wiring tape
including a wwring | ayer having a preselected pattern, at |east one

i nsul ation layer, and at |east one adh8si ve | ayer, an insulation |ayer of
said at |east one insulation |ayer being disposed between an adhesive | ayer
of said at |east one adhesive |ayer and said wring |ayer, an adhesive

| ayer of said at | east one adhesive |ayer occupying an area with boundaries
of an area occupied_by said wiring |ayer; outer connecting portions
arranged on said ralPRgauperchine 81nnd2 andn8G: @ath thalObé irepFadedl WEG iy, said
W ring tape ag?%él%nnﬁct ed \twg,el ectrodes included in each of said at |east
two sem conduct'of chi fs: 19 Wi e rpse nack seni cindpstorntiévibe FE8CRi Haghe gkher at
one surface t i.pt erconnected by said wiring tape; part of said
wiring tape cgﬁé\ﬁgfﬁgu‘gfﬁfﬁe péh’t”i thigsy i g et wdn andi 16 @nd i benduct or

chips is bent agdenBU88Si Ok he A em conquct or chi ps and adhered to ot her
surfaces of said two s'gn‘i c%?gﬂ%%%\@eg?ﬂ%gg 4€said plurality of

sem conductor devices are not onl ¥o5i@c iRS'J\ al so arranged side by side,
said plurality of sem conductor dw%e?%rg—é ectrically interconnected
via said outer connBefermingos Fi@8)S4A 2dd 4B §$H]"9@?dﬂ%9r‘iatwglél“§ ‘fls c+ ai med

i eeTtmaat | y

in claim 20, erein each t~~~o sem conductor devices are el
qflcgnnect abl e V¥htepaesent imyentipm iabowel OR€IShdwd, % SEMICORGAUGE YeyfEYi CE
o .

er ~~eni ng Pﬁv\ﬁen said tsvvo, sem co_nduqt or devi ces. 22. A sem c_ondeuct or
modul e as cl ai Mty ade u of 20! candeetsirchindlB dndm wiatthg @apliI2? P&sdBil iy ar €
e conduct or AT SRRC ISPy enfhegobiR Hbdd Slend caloim eanEizweatioor withi g0 31
o o e L R T K e T b e
sem conduct orwid¢ng a@pe QQ%SCQWE{%:UlaF configuration dimensioned slightly
greater than the length of the diagonal line of the chip 18 in the
vertical and horizontal directions.

A specific procedure for assemb | ing the semiconductor device
74 will be described hereinafter. First, solder balls 3 are bonded
to the front surface of the wiring tape 22. Subsequent |y, the front
surface of the chip 18 is adhered to the center of the rear surface
of the wiring tape 22. At this ingtant, as shown in FI1G. 4A, the chip
18 is positioned such that four sides thereof are inclined by 45°
relative to the sides of the wiring tape 22, There;fter. the wiring
tape 22 is folded down at the edges of the chip 18 in such a manner
as to cover the entire periphery of the chip 18, i.e., four sides and
rear surface of the chip 18 and then adhered to the chip 18. As shown
in FIG. 4B, the four corners of the wiring tape 22 gather at the center

of the rear surface of the tape 22



- layer having a preselected pattern, at |east one insulation

at | east two sem conductor chips; a single wiring tape iﬁ‘éi“&iﬁﬁﬁ’gﬁi‘é‘o?ﬁ“l"’r"n‘g“‘“"h
ayer, and at

| east one adhesive layer, an insulation |ayer of said at |east one

i nsul ation | ayer being di sposed between an adhesive | ayer of said at |east

one adhese layer and said wiring |layer, an adhesive |ayer of said at |east

one adhesive | ayer occupying an area with boundaries of an area occupi ed by

said wiring layer; ! ~ outer connecti ng@orti ons arranged on said wiring

tape; and inner connecting portions forimed in said wiring tape and

connected to el ectrodes included in each of said at |east two sem conductor

chi ps; two sem conductor chips, which face each other at one surface

thereof, are interconnected by said wiring tape; and part of said wring

tape contiguous with part intervening between said two sem conductor chips

is bent at edges of Isghd ithhOs QR b QL chj ps and adhered to ot her

surfaces of said gwo semn conduct or chi ps. '54.t ¥ETHne dape @Rojrs m@%@ as

clained in cl ¥/ of s\A/PieﬁueiFmesammé/\lehﬁ;em copduct or devices are

el ectrically gonpect ab{e via said wiring tape ?ﬁ&f"'b%?ﬂﬁ'ﬁgtingcpanions

seni conduct or” dent &Fh mémmghwwmrsaadt;,g\\%{{-;em onduct or devices. 25.

A seni conductigr myfple, as clai med in claim 23, wher BMeeekRf tthe chip

seni conduct or chips are &M&c? rhluarl ityc ofinsadialahguati,? g&! 4 W'H\gtg tape that

i's adhered t arfasgd FFlﬂqlgfréPJ ggﬁg i nterveni ng between <& o be

seni conductor chips. 26. In &2 Eo‘ifddbnmeiamnjubeirpcagpr'aﬁ{er}g a plurality

of tridinensilonthte ¢iegy emg@ﬂmgg{ﬁ conduct or devices, sai cTI pl U aPst &S of

33m conduct or devices each conpfise: at |east two sem conductor chips; 31
J

ly 2003 -31 a si flog &imingi towpe,i.ncl.uding a wiring |ayer having a
presel ect ed gﬁ%ter n, at Igaﬁs?ec%éqﬁhﬁgml'ﬁt‘f’gﬁqda‘gﬂeﬂ,l eftheéid aaghoone
adhesi ve | ay r,hedﬁ_’ﬁm%lladsi a)nedﬁ)ggmagfco%@i d at, 6 | east one insulation |ayer
bei ng di spos&%utdft veen an adhesi ve | ayer ,%'frg’}ﬂﬁ‘%ﬁfw@a&edelamiadh@ﬁi ve
| ayer and sal AT rtatesyeat. Maddfﬁ%hv%ulsﬁyaeéo qf sai d at |east one
adhesi ve | aygh g(ﬂggﬁ ng an area with boundar T 85 °8f PiAmetesefficimited by
said wiring layer; br tmesbin ilﬂgn@ob&irgpq;aéydrgptg‘e? on,said wiring tape;
and inner casnésdn BEnAOLLI Qns formed in said wring Yh&h iRt adhanedct ed t o
el ectrodes included in éach <of Ar dsunfabemsti ftagy jpg4n conduct or chips; t~~ o
sem conduct or chi R&ferda face each other at one surface thereof, are
i ntercorul ected by sar}@gbgw%'i‘ﬁggﬁﬁ'ﬂ e tonflG. 5 for describing a specifj

8tructure of each of the semi ific

tconductor devices 71,

12 and 74 of the

l 'l st, Se -

20 or 22 is g laminate of an insulation

ilm 31 in 4

The cover coat or insulator 35

35 is o
Pen at each |and Rortion of the wiring layer 32 in order t
0

The adhesive layer 33 jg

The wiri i
'NE tape 2, 20 or 22 is adhered to the semiconductor

c“' l- '0 l ' . ’



1 ~ part of said wiring tape contiguous with part intervesi tgyBed3ween said
two semi conductor chips is bent at edges of said two sem conductor chips
and adhered to other surfaces of said two sem conductor chips. 7. A

sem conductor nodule as clainmed in claim26, wherein each two sem conduct or
devices are electrically connectable via said wiring tape that belongs to a
sem conduct or device intervening between said two sem conductor devices.

2S. A seniconductor nodul e as claine@0in claim26, wherein each two

sem conductor chips are electrically connectable via said wiring tape that
is adhered to a senuconductor chip intervening between said two

sem conduct or chips. 29. A sem conductor device conprising: at |east two
sem conductor chips; a single wiring tape including a wiring |layer having a
presel ected pattern, at |east one insulation |ayer, and at |east one

adhesi ve | ayttie rahe bfigthkeatrinen doapestiof poat ibrat i d barsittdoimea| igped dilen | ayer
bei ng di sposed between an adhesive | ayer of said at |east one_ adhesive

| ayer and safermedr imgattpértheanad atidn & iImPtandradhgs iveal ayesadd thake

dhesi I [ i boundar i f ied b

a1 0 i ri ng. T8 A BIRGT oBn AmEEi1aRg oFer BAP-or IO B o CAFRRC PG ¢ Ape
d ran 8L o | Bofts Bhi-arft g tar

ol cct rodes. | KEIDRENT RECiRY of? ke pnd ARk bofhioddd 128k, HEsEAR =0 13,

Jul'y 2003 -%%@r@g rS@ldd afnd 4 85 T CAIEE Wakh GhhPRe 8T Qbove

respectively adhered to opposite surtfaces of said wring tape, and wherein

other part othembfhMB4.i NPo kaRsedtStHatdlectioddBIgRd Métadad4] SBoAdIARAY6E Or chi ps
and adhered to other surfaces of said sem conductor chips. 30. A

{sgmi conduct 080 @e¥ssss partCORItABEI F Igc| Aie FWoverigiey thesmeth 1084 eia thenect i ng
portions are arranged on, anong said at |east three surfaces, a pair of
surfaces fachate &dcforntthereby3bondingettiecmethic8drtodthd sdeetrodeadned in claim
29, wherein said outer connecti ng_P_orti ons are aF‘ranged an, ana)nq sai d at
| east three surfacksG Bvihopaiarspesi T ptructure af ithe seBigpnay¢iar device

73 of the third embodiment. As shown, the wiring tape 21 is a laminate
of two insulation films 41a and 41b, a wiring layer 42, two adhesive
layers 43a and 43b, and buried metals 44a, 44b and 44c. The wiring
layer 42 intervenes between the insulation films 41a and 41b and has
a preselected wiring pattern. The wiring layer 42 is formed on one
surface of the insulation fiim41b by | ithography, Subsequently, the
insulation film 41a is formed on the above surface of the insulation
film4ib. In a portion B where a chip is to be mounted on one surface
of the wiring tape 21, the ingulation fiim 42 is formed with a hole
at a land portion by etching, punching, laser drilling or similar
technology, forming the outer connecting portion36. The solder ball
3 is bonded to the outer connecting portion 36.

{n a portion A where chips are to be mounted on both surfaces
of the wiring tape 21, the adhesive layer 43a is formed on the surface
of the insulation film 41a agposite to the surface where the wiring

layer 42 is formed. The chip 14 or 15 is adhered to the wiring tape



32. A semiconductor device as clainmed in claim29, wherei3t &dy 20Qut er
connecting portions are arranged on, anong said at |east three surfaces,
thHree pairs of surfaces facing each other. 33. A sem conductor device as
claimed in claim?29, wherein said at |east two sem conductor chips conprise
two sem conductor chi ps adhered to each other at rear surfaces thereof. 34.
In a sem conductor nodule conprising a plurality of sem conductor devices,
said plurality of sem conductor devizZks each conprise: at |east two

sem conductor chips; a single wiring tape including a wiring |layer having a
presel ected pattern, at |east one insulation |layer, and at |east one
adhesi ve layer, an insulation |ayer of said at | east one insulation |ayer
bei ng di sposed between an adhesive |ayer of said at | east one adhesive

|l ayer and sadldviarthegadhesive lavemdResi Jbe|megal 49 tabyrird 18 Ald erst
adhesi ve | ayer ocgupying an area w, th _boundaries pof an area ggccupi ed by
said wring *F%?ér&'ﬁ'ﬁf‘e‘r" tomesy 'aﬁgﬂb&'fﬂ' gg% a&ﬁr%ﬁ'ﬁéﬂ“o A ggw ithg tape;

ol ect rodes. M S et WRPE e Faiesohl TethoB 4R [heluBds iRpeRLBf g ATEE o0 13,
July 2003 - 3 sayfl dbed €284 16 WnRGHe8 WAk O ifR ViagEP 42Tt srRSBRERRYC! Y

adhered to opposite surfaces W ring tape;, and other part of said
Wiring tape ighragbéd db E0eTedrodaiBh S€MNHEOBEHAE oid.Chi ps and adhered to
ot her surfaces of said sem conductor chips. 35. A sem conductor nodul e as
clainmed in clai m3dikemies.ciin thactorttivon Aentiheoarthestor layar 43 i arformed
electrically connectable via said wiring tape that belongs to a

sem conduct oen the suef acatadrtheniingy | atdoadéim 4Hh oprosdte Eerthe AufAce WhEEY i ces.
13$. A sem conductor nodule as clainmed in claim34, wherein egch kmo

senmi conduct othe Mii pingad aver 42isi fermeg. cdhaatiBbiBeok 'S Sapehatieri 1Ry % pe t hat

i dh dto, i duct hip | nt I bet j.d .t .

sem conduct oV IECEaPe3al i theRlPE LYRITRYEE SR aLI 2 BERR) 740 3 Mriftrar i ty
of bi di mensi onal L [ ange, emi. e ' Qi f
seni Lolnducflo?naé\'/ '&%ghcg‘aeghgéong?|Rgg:gqé%‘?{ag'gg%(Ift?\;\ﬁgmsirqhhgca)gﬁlt%t@glrlt%ﬁ?ps; a

Sit ngle W ringss aRes h&&it4dh Mere (1t fabEs bAKTEAIRMD B8 McuREeEhedhpat tern,
a

13 or 16. The metal 44b is connected to the wiring layer 42 at one
end and connected to the electrode 5b at the other end.

To connect the electrodes S5a and 5b to the metals 44a and 44b,
respectively, the rear surface of the chip 14 or 15 and that of the
chip 13 or 16 are pressed to, in turn, press the wiring tape 21
therebetween. As a result, the matals 44a and 44b are bonded to the
electrodes 5a and 5b, respectively.

{n the portion B, the adhesive layer 43b is formed on the
surface of the insulation film 41b opposite to the wiring layer 42
The wiring tape 21 and chip 12 or 17 are connected together by the
adhesive layer 43b. The metal 44c is buried in aligned holes formed
in the insulation fiim 41b and adhesive layer 43b at a position where
it faces an electrode 5c included in the chip 12 or 17. The metal

44¢ is connected to the wiring layer 42 at one end and connected to



| east one insulation layer, and at | east one adhesive | ay8et Julgar20DBsul ati on
| ayer of said at | east one insulation |ayer being di sposed between an
adhesive | ayer of said at |east one adhesive |ayer and said wiring |ayer,
an adhesive | ayer of said at | east one adhesi ~~e | ayer occupying an area

wi th boundari es of an area occupied by said wiring |ayer; outer connecting
portions arranged on said wiring tape; and inner connecting portions forned
in said wiring tape and connected to 28l ectrodes included in each of said at
Least two sem conductor chips; said at | east two sem conductor devices are
respectively adhered to opposite surfaces of said wring tape; and ot her
part of said wiring tape is bent at edges of said sem conductor- chips and
adhered to other surfaces of said sem conductor chips. 31 July 2003 -34

38. A semi conductor nodule as clainmed in claim37, wherein each two
seni conduct othedeldaatsadefe atl thet othex| end. cohhele 4blig faraed dn Fhainir g t ape

Sem conduct of | (bl £E2ve3Bs A Grffnd i e8RS I LS CETSR Foant et bi m 37
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plurality of tridinensional 'y arranged sem conductor devices, said

plurality of seni conqdHEBh RVRERH SRR IRFTRI 65 AhedlnslibRSon s 41a
sem conductor chips; a single wiring tape including a wring |layer having a

presel ected afd 4eb Bredformed o, @0g. | Poly ialide whii by ¢he wdnthgalayerast2 osie
adhesive layer, an insulation |ayer of said at |east one insulation |ayer
{ bki ng di sposém leeentashbyare.ziheopper faljer Sichamter il slasgs howaveragnbsi ve
“l'ayer and said wiring layer, an adhesive |ayer of said aﬁ | east. one
adhesi ve | aybllusceabiMenendinay ba opil aeedhwittuany ashyr suitah %A‘aBirc'GgFed by

id wri I . t ting-porti d id wigi t ,
and i nner connect | RiEpdr ¥1OUASE FBRRIEA RrosatTe o hr i aBant Rrec8h St ed o

nd i nner connect i i _ : b tnd cnActred 1o
at Toast twon Cobcinsf oft aB 220, AeinaILEIa VLT IR GRIMUE g GRREC 27

surfaces of adio¢ dphbF9s idPRed SREnOSUPFadRAUH 1R | il Bt Wl § NG F12RAMe§ Dent at
edges of said sem conductor chips arid adhered to other surfaces of said

sem conduct Obf @i Prmidel. AINSSNC PNAUStLY orieEe beharSsefaberd the wirahgn 40,
wherein each two sem conductor devices are electrically connectable via
said wiring fape3ihaforbéhorthe ddhesiwetapondlict dhe desubationtfadmedi my bet ween
said two sem conductor devices 42. A sem conductor nodule as claiped in

cl ai m 40, whabeutn 12ge¢mmithdek. The wiring layer 32 is about 18 um thick.

Further, the adhesive layer 33 is about 10 um thick.
Subsequently, as shown in FIG. 7, (b), the wiring layer 32 is
. ) selectively etched to form a wiring pattern (circuit patterning). As
shown in FIG. 7, (c), the surface of the wiring layer 32 where the
wiring pattern is present is coated with the cover coat 35 (cover
resist casting). As shown in FIG. 7, (d), a hole 91 is formed
throughout the adhesive layer 33 and insulation film 31 from the side
opposite to the wiring layer 32 (laser drifling), so that the wiring
layer 32 is exposed to the outside via the hole 91.
As shown in FIG. 7, (e), copper (Cu) 92 is buried in the hole

91 in such a manner as to slightly protrude from the surface of the



sem conductor chips are electrically connectable via saidaJjulyEngdape that
is,adhered to a sem conductor chip intervening between said two

sem conductor chips. .A[.A A?. Ay. A3. Ae. Al ?. A, . A . AF. AY. A

. AU. AYF. Au. A. Al . Aal . A9. Al . AY9. AF?. AF. AFSF. A; | . A; . ANY. A(Y. AaY. A,

| . ANY. AN. Aa. A(l O 0>

#t zt 0i d*YSU] ca] calU] ca] caU] ca] cal] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] cal] ca] cau
] ca] caU] ca] caU] ca] caU] ca] ca]cRa]ca] c:3}caU]ca /q

n{|wgl fa[ Vi d*YSU] ] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] c
a] cal] ca] caU] ca] ca] ca] ca] caU] caU] caU] ca] caUl ca] ca: v<OQ! FI H IT T #" /" 2" T" X" 0" X"
men g #5#WE~xsmhb] W d2YSU] | U] ca] caU] ca] cal] ca] cal] ca] caU] ca] cal] ca] cal] ¢
a] cal] ca] cal] cal] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] caWZ###$$7% %880
WRENEEEEEEE " " (T(e((S)))~ytoid_ZUU] ] ca] ca]ca]ca] c™a] ca]ca]ca] calca]ca]c
3':1% ;:81 a*a\l/J]v fgggﬂﬁhabwml row} Ca]pd at Dy vl bl @aldxe imdrc bddee 2 U] dldhewa ca
+Z+++++2, A Q W0 FI8- g, - (£)../ po gk KAQUii d_idetq oaUihsasrfake «f] thd cakferal® cal] caU
] caU] ca] caU] caU] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] caU] cal] cal] cal ca] ca] caV] ca/
P/ S/ uoooo1&1(:1%&'10}121&91émﬁwéw%gr\wm Aedl ave3pUjicasEa] ca] ca

| cad) cal cal calcg) e ol SaLeal) Sakearhashedld oakae3hiall o2y ee cal ca

Ul ca] cal] ca]c

<<===]?a?e?u?2¢ 322t N e 4U .ca aUl calc

aU] ca] cal ca] ?:gﬁﬁga caU]@i:Oa%cai caJ%‘%‘c%éFc@gégg%ﬁawcﬂgg} '%aﬁcg?é%ﬁ (l:J]a] CLU
ca] caD/ DDDDDplkehé ,Eéijiidi—é'yl-ﬂll i rdrilli

JL J? J[ JIKKK{ vpkEﬁZ'I?ih:gf UU| ca] (':a‘UA] t?ﬁ]vgg]bgae cgg]rgcéﬁtgg] lcagﬁl] 8'5 lclali]Jf)c'a] cal] ca

{1 gaU] cal] ca] ced/ithat amkcrindagsraibs AUclbgtised oot alh side] Cainal ly, as

LzLLLL* MnMVNBO O" 0000QQ RHSUSXSTTTW UVgWIWNWNV-xsmhb[ UUUU] ca

WV] cal] ca] caUshminc aUF¢ @] da] Gl eelldced ¢alpd at ehipe athe allend] ok t6raPé add] s ca] ca]

cal ca] ca] ca] ca] ca] cal] ca] ca

VIV XhXXCYV YYYYE ZpreD Zi tzsoater 7z adat ti@) [ a[ [ [ & 2\ {upj e_ZTnhb[ UUU] ca] caU] ca] ca

%J] E{g%ﬂ&:t”afqﬂza‘”c o CED S Aoy, phet ek ]_?33_253 WiF g ?aL%vC 8L eBls 5 %Eﬂa\%}i

cal ca calg call cal ca cal caUl ca] cal.caUl.ca] caU ca
cal] ca] cal] ca]%g&'gézd'ca ?]f?lfcaﬁ]"%fg%ﬁﬁc%ﬁe%ﬁ%ﬂ%’hfi%% Ta:s&,' T'?U% m nbnz
n}nnnaqq=rr sssf P& 774 Callepl saddodlthGhd Gl skl Gahe akk GREGAtG8h 2l fral ca{ ca

] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! s#t & t uuuuuuvvuwwx\ xd

XXxx3ygy+zzzz414 Jandzaipekp [ df Forhidg] tnd aandsiatk Chiyea] 4kl ca] ca] ca] ca] cal) ca] ca

U] ca] cal] ca] cal] ca] calU] ca] caU] ca] ca] cal] ca] ca] caU] ca] ca] ca] ca] ca

1% QIQTi | _gi {vp] e_ZTkfthg Ujl éustidat e oblod iharets] shakwh @aadl dakfcidkdabwiajisglU] ca] ca

Ul ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] cal] ca=

"q1} 1| vakf [ UkeYery & pEUU|Yc e rosel da] thelbets|i daoctdraad dand ahetpdayc shg ca] caU
ca] cal] ca] cal] ca] cal] ca] caU] ¢cal] cal #, . 2 “cwz37) 0J{

4>
SalkJ]eP?gk? ‘a][ ﬁ?éﬂ%&?‘gﬂc%%wwﬁwcm@aw thg v 5 HEa R céqgfaﬂ:aq cal ¢

al] ca] cal] ca cal c . .

S;J]l\/[h]cf , }J] >Eﬂ] 5%315 ﬁg%%@%&%ﬁggﬂzfﬂ, Uﬁcar]d%]éﬁ]%(%ﬂ%%ffgg cauf &) %¢a végT%aLJ] calc
a] ca] ca] ca] cajg addchabered. calina Uk srder abh Cialiag Ub& 2 épd b &chlvi &bl £ GRRKSS 09>@KM
Uel gx| vakf " [ Ukf " [ U e ZUU] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] caU] ca] cal] c
a] caU ca] cal] sailtab Uk arks hbheplopaddenciiah 4 eajduth¢adbea] sars so@igoco>{ vake’
ZWkf " [ Uj e ZU] cal] ca] cal] cal] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca]-cal] ca] cal] ca
] cal] ca] cal] ceittathe a] ciald] tajee alilfcdesd add. c ah bt &netia) BLVXE| 4@fthelwjlo 0S| e] ca] c
a] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] cal] caU] ca] cal] ca] cal] ca] cal] ca] ca
U] ca] cal] ca] cBjReats) sal\caeh @a ipnet gannecting portion may be omitted, in which

ZpX} xsni d_Zca] ] ca] ca] ca] ca] ca] ca] ca] ca],ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
cg]x}ca] ca] ca] c] ?Fa}ﬁ%%"dé} 'i‘,ga}' w%rca% Ua}’%zi}.i?ﬁ‘%mz]d@@aﬂieﬂa]_\ﬂ &%]FH"_JZGQ%"} (915] %L] CL] CL
]ca] ca]ca]ca]ca .caé aC]tca] cha] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] cal BTX™ 'i‘f Zor-chip.

id Z p >
|l cal cal cal cal cal taTeared] dSrR] BERGR BCAGR SR M AR I RN O e €
2] Cal cal cal Sobey R Ba ARt (g TR, Fe ST R S O e

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! pF3T*BE, =#} xsni d_n
i d_Zca]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]lca]ca]calc
aljcalcalca]calcalcalcalcalcaljca A ~\: !\ MB10Y%<& ()-!!1l Mb10%b % & ()-!'3
10%<& ()- 10%&R' ()- ~&I0%& ()-! &10%<& ()-szodY:"10%& ()- 10< 10<

10<8€9s10%<& ()-! Dl Mp109%B<8<& ()-!! 1l MPLOWY<& () -1, | MB10% < <& ()-!* r
zI "P1! 10% & () -



10 10 10'K &10%& ()-z,!x &LO%xX& ()-z,! &lOYMVOVE () -z, sTR%K $003

/[ dEMPL! 1096110% & () - L2ML0% & () -10% & ()-3MLO% & ()-10% & ()-s 10% & ()-/qb
Cl10%610% & ()- @10% & ()- "10% & ()- 10 10
10°8t10% & ()-610% & ()-v}[M?1 10:: 10::

10::1& 10% : & ()-& & 10% : & () - &Y+@0% & ()-10% & ()- !s10%& ()- @& " <MPl
10::!1110%00& ()-@ ! 109B3& () - @ ! 10%LE () - @ ! 10%0&' () - @10%0& () - " 310%OE! (
)-& 6!7'8'wU®1 10: 1000

1000 1 109%008' ()-@ ! 109008 ()- @ ! 10%00&' ()-@! 10%&' ()- @ ! 109008 () - @! 9! FI H!
L1# x"pN 110% & ()- ! ns10%\& ()-@ds10%\& ()-@

ds10%x& ()-@10% & ()-"10%n & ()-

1000x" #Q##$$z X6/ 1! 9$10% \ & () -'19$10% \ & () -' 9$10%&' ()-'!]|10%\ & () -

' x1091\ & () - ur!\psrle ikl 5dv$é210 ages, as e%f’.%&%%%%ée(l%@.! 10% ()- 10\
(1) Asingle wiring tape is adhered to three or more surfaces
of a semiconductor chip, providing the semiconductor device with a
package size comparable with a bare chip size. This successfully
avoids the dense arrangement of a number of wirings.
(2) Outer connecting portions are positioned on three or more

surfaces of a semiconduyctor chip, so that a bidimensional or

N

PrETy
4 \

tridimensional, dense gemiconductor module is achieved.

(3) The wiring tape allows the chips of the semiconductor
module to be electrically interconnected viaa relatively short route,
avoiding the dense arrangement of a number of wirings on the wiring
tape as well as on a ¢circuit board. This allows the width of the
individual wiring and the distance between nearby wirings to be
increased and thereby reduces the mounting cost of the wiring tape
and circuit board.

(4) Consequently, the bidimensional or tridimensional
semiconductor module achieves desirable elactric characteristics.
inaddition, such a semiconductor quule and the semiconductor device
as small as a bare chip can be produced at low cost.

Various modifications will become possible for those skilled
in the art after receiving the teachings of the present disclosure

without departing from the scope thereof.
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a single wiring tape including a wiring layer having a preselected pattern, a
single insulation layer, and an adhesive layer, said single insulation layer being
disposed between said wiring layer and said adhesive layer;

outer connecting portions arranged on said wiring tape; and

inner connecting portions formed in said wiring tape and connectable to
electrodes included in said semiconductor chip;

wherein said wiring tape is bent at edges of said semiconductor chip and
adhered to at least three surfaces of said semiconductor chip, such that said inner
connecting portions connect to said electrodes and said outer connecting portions are

arranged on an outer side of said wiring tape on said at least three surfaces.

2. A semiconductor device as claimed in claim 1, wherein said outer
connecting portions are arranged on, among said at least three surfaces, a pair of

surfaces facing each other.

3. A semiconductor device as claimed in claim 1, wherein said outer
connecting portions are arranged on, among said at least three surfaces, two pairs of

J surfaces facing each other.

4. A semiconductor device as claimed in claim 1, wherein said outer
connecting portions are arranged on, among said at least three surfaces, three pairs of

surfaces facing each other.

S. A semiconductor device as claimed in claim 1, wherein said
semiconductor chip comprises two semiconductor chips adhered to each other at rear

surfaces thereof.
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a semiconductor chip; and
a single wiring tape comprising a wiring layer having a preselected pattern, a
single insulation layer and an adhesive layer, said single insulation layer being
disposed between said wiring layer and said adhesive layer, outer connecting portions
arranged on said wiring tape, and inner connecting portions formed in said wiring tape
and connectable to electrodes included in said semiconductor chip;
said wiring tape is bent at edges of said semiconductor chip and adhered to at
least three surfaces of said semiconductor chip such that said inner connecting portions
0 connect to said electrodes and said outer connecting portions are arranged on an outer
side of said said wiring tape on said at least three surfaces; and
said plurality of semiconductor devices are not only stacked, but also arranged
side by side, said plurality of semiconductor devices being electrically interconnected

via said outer connecting portions.

7. A semiconductor module as claimed in claim 6, wherein each two
semiconductor devices are electrically connectable via said wiring tape that belongs to

a semiconductor device intervening between said two semiconductor devices.

8. A semiconductor module as claimed in claim 6, wherein each two
semiconductor chips are electrically connectable via said wiring tape that is adhered to

a semiconductor chip intervening between said two semiconductor chips.

9. In a semiconductor module comprising a plurality of bidimensionally
arranged semiconductor devices, said plurality of semiconductor devices each
comprise:

a semiconductor chip; and

a single wiring tape comprising a wiring layer having a preselected pattern, a
single insulation layer, and an adhesive layer, said single insulation layer being

disposed between said wiring layer and said adhesive layer, outer connecting portions
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least three surfaces of said semiconductor chip, such that said inner connecting
portions connect to said electrodes and said outer connecting portions are arranged on

an outer side of said wiring tape on said at least three surfaces.

10. A semiconductor module as claimed in claim 9, wherein each two
semiconductor devices are electrically connectable via said wiring tape that belongs to

a semiconductor device intervening between said two semiconductor devices.

11. A semiconductor module as claimed in claim 9, wherein each two
semiconductor chips are electrically connectable via said wiring tape that is adhered to

a semiconductor chip intervening between said two semiconductor chips.

12. In a semiconductor module comprising a plurality of tridimensionally
arranged semiconductor devices, said plurality of semiconductor devices each
comprise: '

a semiconductor chip; and

a single wiring tape comprising a wiring layer having a preselected pattern, a
single insulation layer, and an adhesive layer, said single insulation 1ayer being
disposed between said wiring layer and said adhesive layer, outer connecting portions
arranged on said wiring tape, and inner connecting portions formed in said wiring tape
and connectable to electrodes included in said semiconductor chip; and

said wiring tape is bent at edges of said semiconductor chip and adhered to at
least three surfaces of said semiconductor chip, such that said inner connecting
portions connect to said electrodes and said outer connecting portions are arranged on

an outer side of said wiring tape on said at least three surfaces.

13. A semiconductor module as claimed in claim 12, wherein each two
semiconductor devices are electrically connectable via said wiring tape that belongs to

a semiconductor device intervening between said two semiconductor devices
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semiconductor chips are electrically connectable via said wiring tape that is adhered to

a semiconductor chip intervening between said two semiconductor chips.

15. A semiconductor device comprising:

at least two semiconductor chips;

a single wiring tape including a wiring layer having a preselected pattern, at
least one insulation layer, and at least one adhesive layer, an insulation layer of said at
least one insulation layer being disposed between an adhesive layer of said at least one
adhesive layer and said wiring layer, an adhesive layer of said at least one adhesive
layer occupying an area with boundaries of an area occupied by said wiring layer;

outer connecting portions arranged on said wiring tape; and

inner connecting portions formed in said wiring tape and connected to
electrodes included in each of said at least two semiconductor chips;

wherein two semiconductor chips, which face each other at one surface thereof,
are interconnected by said wiring tape, and wherein part of said wiring tape contiguous
with part intervening between said two semiconductor chips is bent at edges of said

two semiconductor chips and adhered to other surfaces of said two semiconductor

chips.

16. A semiconductor device as claimed in claim 15, wherein said outer

connecting portions are arranged on, among said at least three surfaces, a pair of

surfaces facing each other.

17. A semiconductor device as claimed in claim 15, wherein said outer
connecting portions are arranged on, among said at least three surfaces, two pairs of

surfaces facing each other.

18. A semiconductor device as claimed in claim 15, wherein said outer

connecting portions are arranged on, among said at least three surfaces, three pairs of

surfaces facing each other.

10
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19. A semiconductor device as claimed in claim 15, wherein said

semiconductor chip comprises two semiconductor chips adhered to each other at rear

surfaces thereof.

20. In a semiconductor module comprising a plurality of semiconductor
devices, said plurality of semiconductor devices each comprise:
at least two semiconductor chips;
a single wiring tape including a wiring layer having a preselected pattern, at
least one insulation layer, and at least one adhesive layer, an insulation layer of said at
) least one insulation layer being disposed between an adhesive layer of said at least one
adhesive layer and said wiring layer, an adhesive layer of said at least one adhesive
layer occupying an area with boundaries of an area occupied by said wiring layer;
outer connecting portions arranged on said wiring tape; and
inner connecting portions formed in said wiring tape and connected to
electrodes included in each of said at least two semiconductor chips;
two semiconductor chips, which face each other at one surface thereof, are
interconnected by said wiring tape;
part of said wiring tape contiguous with part intervening between said two
semiconductor chips is bent at edges of said two semiconductor chips and adhered to
other surfaces of said two semiconductor chips; and
said plurality of semiconductor devices are not only stacked, but also arranged
side by side, said plurality of semiconductor devices being electrically interconnected

via said outer connecting portions.

21. A semiconductor module as claimed 1n claim 20, wherein each two
semiconductor devices are electrically connectable via said wiring tape that belongs to

a semiconductor device intervening between said two semiconductor devices.

22, A semiconductor module as claimed in claim 20, wherein each two
semiconductor chips are electrically connectable via said wiring tape that 1s adheied to

a semiconductor chip intervening between said two semiconductor chips.
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23. In a semiconductor module comprising a plurality of bidimensionally

arranged semiconductor devices, said plurality of semiconductor devices each
comprise:

at least two semiconductor chips;

a single wiring tape including a wiring layer having a preselected pattern, at
least one insulation layer, and at least one adhesive layer, an insulation layer of said at
least one insulation layer being disposed between an adhesive layer of said at least one
adhesive layer and said wiring layer, an adhesive layer of said at least one adhesive
layer occupying an area with boundaries of an area occupied by said wiring layer;

| ' ) outer connecting portions arranged on said wiring tape; and

inner connecting portions formed in said wiring tape and connected to
electrodes included in each of said at least two semiconductor chips;

two semiconductor chips, which face each other at one surface thereof, are
interconnected by said wiring tape; and

part of said wiring tape contiguous with part intervening between said two
semiconductor chips is bent at edges of said two semiconductor chips and adhered to

other surfaces of said two semiconductor chips.

24. A semiconductor module as claimed in claim 23, wherein each two
semiconductor devices are electrically connectable via said wiring tape that belongs to

a semiconductor device intervening between said two semiconductor devices.

25. A semiconductor module as claimed in claim 23, wherein each two
semiconductor chips are electrically connectable via said wiring tape that is adhered to

a semiconductor chip intervening between said two semiconductor chips.

26.  In a semiconductor module comprising a plurality of tridimensionally
arranged semiconductor devices, said plurality of semiconductor devices each
comprise:

at least two semiconductor chips;
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outer connecting portions arranged on said wiring tape; and
inner connecting portions formed in said wiring tape and connected to
electrodes included in each of said at least two semiconductor chips;
mwo semiconductor chips, which face each other at one surface thereof, are
interconnected by said wiring tape; and
() part of said wiring tape contiguous with part intervening between said two
semiconductor chips is bent at edges of said two semiconductor chips and adhered to

other surfaces of said two semiconductor chips.

27. A semiconductor module as claimed in claim 26, wherein each two
semiconductor devices are electrically connectable via said wiring tape that belongs to

a semiconductor device intervening between said two semiconductor devices.

28. A semiconductor module as claimed in claim 26, wherein each two
semiconductor chips are electrically connectable via said wiring tape that 1s adhered to

a semtconductor chip intervening between said two semiconductor chips.

29. A semiconductor device comprising:

at least two semiconductor chips;

a single wiring tape including a wiring layer having a preselected pattern, at
least one nsulation layer, and at least one adhesive layer, an insulation layer of said at
least one insulation layer being disposed between an adhesive layer of said at least one
adhesive layer and said wiring layer, an adhesive layer of said at least one adhesive
layer occupying an area with boundaries of an area occupied by said wiring layer;

outer connecting portions arranged on said wiring tape; and

inner connecting portions formed in said wiring tape and connected to

electrodes included in each of said at least two semiconductor chips;
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30. A semiconductor device as claimed in claim 29, wherein said outer
connecting portions are arranged on, among said at least three surfaces, a pair of

surfaces facing each other.

31. A semiconductor device as claimed in claim 29, wherein said outer
connecting portions are arranged on, among said at least three surfaces, two pairs of

surfaces facing each other.

32. A semiconductor device as claimed in claim 29, wherein said outer
connecting portions are arranged on, among said at least three surfaces, three pairs of

surfaces facing each other.

33. A semiconductor device as claimed in claim 29, wherein said at least
two semiconductor chips comprise two semiconductor chips adhered to each other at

rear surfaces thereof.

34. In a semiconductor module comprising a plurality of semiconductor
devices, said plurality of semiconductor devices each comprise:

at least two semiconductor chips;

a single wiring tape including a wiring layer having a preselected pattern, at
least one insulation layer, and at least one adhesive layer, an insulation layer of said at
least one insulation layer being disposed between an adhesive layer of said at least one
adhesive layer and said wiring layer, an adhesive layer of said at least one adhesive
layer occupying an area with boundaries of an area occupied by said wiring layer;

outer connecting portions arranged on said wiring tape; and

inner connecting portions formed in said wiring tape and connected to

electrodes included in each of said at least two semiconductor chips;
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adhered to other surfaces of said semiconductor chips.

35. A semiconductor module as claimed in claim 34, wherein each two
semiconductor devices are electrically connectable via said wiring tape that belongs to

a semiconductor device intervening between said two semiconductor devices.

36. A semiconductor module as claimed in claim 34, wherein each two
semiconductor chips are electrically connectable via said wiring tape that is adhered to

a semiconductor chip intervening between said two semiconductor chips.

37. In a semiconductor module comprising a plurality of bidimensionally
arranged semiconductor devices, said plurality of semiconductor devices each
comprise:

at least two semiconductor chips;

a single wiring tape including a wiring layer having a preselected pattern, at
least one insulation layer, and at least one adhesive layer, an insulation layer of said at
least one insulation layer being disposed between an adhesive layer of said at least one
adhesive layer and said wiring layer, an adhesive layer of said at least one adhesive
layer occupying an area with boundaries of an area occupied by said wiring layer;

outer connecting portions arranged on said wiring tape; and

inner connecting portions formed in said wiring tape and connected to
electrodes included in each of said at least two semiconductor chips;

said at least two semiconductor devices are respectively adhered to opposite
surfaces of said wiring tape; and

other part of said wiring tape is bent at edges of said semiconductor chips and

adhered to other surfaces of said semiconductor chips.
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39, A semiconductor module as claimed in claim 37, wherein each two
semiconductor chips are electrically connectable via said wiring tape that is adhered to

a semiconductor chip intervening between said two semiconductor chips.

40. In a semiconductor module comprising a plurality of tridimensionally

arranged semiconductor devices, said plurality of semiconductor devices each

Py
.

) comprise:

at least two semiconductor chips;

a single wiring tape including a wiring layer having a preselected pattern, at
least one insulation layer, and at least one adhesive layer, an insulation layer of said at
least one insulation layer being disposed between an adhesive layer of said at least one
adhesive layer and said wiring layer, an adhesive layer of said at least one adhesive
layer occupying an area with boundaries of an area occupied by said wiring layer.

outer connecting portions arranged on said wiring tape; and

inner connecting portions formed in said wiring tape and connected to
electrodes included in each of said at least two semiconductor chips;

said at least two semiconductor devices are respectively adhered to opposite
surfaces of said wiring tape; and

other part of said wiring tape is bent at edges of said semiconductor chips and

adhered to other surfaces of said semiconductor chips.

41. A semiconductor module as claimed in claim 40, wherein each two
semiconductor devices are electrically connectable via said wiring tape that belongs to

a semiconductor device intervening between said two semiconductor devices

42, A semiconductor module as claimed in claim 40, wherein each two
semiconductor chips are electrically connectable via said wiring tape that is adhered to

a semiconductor chip intervening between said two semiconductor chips.



