
;  e3e $\d6TV31 July 2003    SEMICONDUCTOR DEVICE AND SEMICONDUCTOR MODULE
USING THE SA>i1E BACKGROUhID OF THE INVENTION The present invention relates
to a semiconductor device including a wiring tape, which is adhered to the
periphery of a semiconductor chip, and comparab I a i n package s i ze w i
th a bare ch i p, and a semiconductor module including a plurality of such
semiconductor devices densely arranged bidimensionally or trldimensionally.
today, a multichip module made up of a plurality of density arranged
semiconductor devices is under development. Various package configuratlons
and mounting methods have already been proposed in relation to a multichip
module. Conventional structures r that implement the dense arrangement of
semiconduotor devloes may be classified into specific types that will be
described hereinafter. In one type of structure, semiconductor devices are
monidimansionally stacked on a circuit board in the vertical direction.
Japanese Patent Lai i d--Op~an Pub I i cat i on No. 9-275183, for example,
teaches s semiconductor device having outer connecting portions arranged on
the top and bottom theroof. This kind of semiconductor devices may be
stacked in the monodimensional configuration.   31 July 2003  In another
type of structure, semiconductor devices are not only Stacked In the
vertical direction, but also arranged side by side in the horizonta I
directi on, i . c, , i n para ( I a f to a circuit board. More
specificaIIy, a plurality of stacks of semiconductor devices are arranged
side by side in one direction paraI I a I to a circuit board or arranged
side by s i de i n two d i rect i ons parallel to a circuit board, but
perpendicular to each other Lei the former structure and latter structure
be referred to as _. bidimensional structure and a tridimensional structure
respectively, CIS Patent 5, 790, 380 d i sc I o:;es o semi conductor dev i
ce hav i n; the bidimensional structure and includir~ a single flexible
~rir ^r board The f I exibla wiring board i s attac"~ed to the top, bottom
ono one side of a semiconductor chip by beir:, bent Outer corneoyin5
portions are arranged on the ono side of `.r;e chip. Also cisc!osec in this
document are a semiconducto r modu I a hav i ng a second r,' I ex i b I
wiring board attached to a stack of such semiconductor devicxs and a
semiconductor module having a third wiring board attached to a plurality of
such modules. ,Japanese Patent Laid-Open Publication No 10-335570 propo~o;
semiconductor module having a plurality or semiconductor devices arranged
in the tridimensional structure Specifically, each semiconductor device
includes a polygonal insulation packngc accomodating a semiconductor chip
in a cavity formed thereinside Outer connecting portions, which are
implerr~ented by pins, are   31 July 2003 3 arranged on each surface of the
package. The chip and outer Connecting portions are electrically
interconnected via conductive leads and bonding wires. Such semiconductor
devices are arranged tridimensionally. 



However, the semiconductor device taught in the previously mentioned
Lald--Open Publication No 9-275183 has outer connecting port i ons ar r
anged on I y on thG top end bottom of the sem i conductor oh i p and
therefore implements only the monodimensiona) structure. Dense arrangement
available with this structure is limited. Further, even i f a p 1 ores ity
of stacks of such semi conductor dev i ces are pos i t i oned 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 ad j o i n i ng each other i n 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 i ncreas i ng mount i ng dens 1 ty.
The dense ar r angement of w i r i ngs trans I ates i nto a decreases i n
the w i dth of the t nd iv i dues I w i r i ng and a decrease in the
distance between nearby wirings, which, in. turn, obstruct the des i gn and
product i on of w 1 r t ngs and i ncrease the cost. The b i d i mens i ones
I structure d i sc I osed i n US Patent 5, 794, 380 needs the second and th
i rd f t ex i b t a w i r i ng boar ds i n. add i t i an to the first
flexible wiring board because outer connecting portions are ar ranged on I
y on one s i de of the ch i p, I ower i ng the mount i ng dens i ty.   31
July 2003 4 Moreover, semiconductor devices cannot be interconnected
without the i ntermed i ary of the second and th ( rd w i r i ng boards and
c i rcu i t board. Th i s a 1 so resu I is i n the prob I em statd above i
n re I at i on to La i d-~Open Publication No. 9-275183, A problem with the
tridiiaensional structure proposed In Laid-Open Publication No. 14-33557D
is that the polygonal insulation package is a substantial thickness and has
the semiconduotor chip bonded w i th i n the cav i ty by w i re bond i ng.
The resu 1 t i ng package s i ze i s therefore far greater than the eh i p
s i ze and cr i t i ca I I y obstructs dense mounting. Further, two
semiconductor devices adjoining each other via an intermediate
semiconductor device cannot be electrically interconnected without the
intermediary of a semiconduotor chip included in tha intermediate
semiconductor device. This increases the length a signs) transfer path
between the semiconductor devices to be i nterconnected and I n~reasea the
f oad on the c i rcu i t des i gn of a semiconductor chip. SUI~IIARY OF THE
I NVENT I ON I t i s therefore an ob ject of thie present i nvsnt i on to
prov i de. at a low'cost) bidimensional or tridimensional semiconductor
module exhibiting desirable electric characteristics without aggravating w
i r i ng dens i ty, and a sem i conductor dev i ce comparab I a i n package
s i ze with a bare chip for constituting the semiconductor module. l n
accordance w i th tl~e present i nvent i on, a sem i conductor device
includes a semiconductor chip and a single wiring tape   31 July 2003 -5
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 are arranged on the wiring tape while inner connecting portions
are formed in the wiring tape and connected to electrodes included in the
semiconductor chip. The wiring tape is bent at the edges of the
semiconductor chip and adhered to at least three surfaces of the
semiconductor chip such that said inner comlecting portions connect to said
electrodes and the outer connecting portions are arranged on an outer side
of said wiring tape on at least three surfaces. A semiconductor module
including a plurality of semiconductor devices each having the above
configuration is also disclosed. BRIEF DESCRIPTION OF THE DRAWINGS The
above and other objects, features and advantages of the present invention
will become more apparent from the following detailed description taken
with the accompanying drawings in which: FIG. lA is a plan view showing a
first embodiment of the semiconductor device in accordance with the present
invention being assembled; 



FIG. 1B is a front view of the first embodiment; FIG. 1C is a front view
showing the first embodiment in an assembled condition; FIG. 1D is a front
view of a semiconductor module including a plurality of semiconductor
devices each having the configuration shown in FIG. 1 C; FIG. 2A is a plan
view showing a second embodiment of the semiconductor device in accordance
with the present invention being   31 July 2003 6 assembled; ~' I G. 2B i s
a front v.i ew of the second embed i ment ; >= t G. 2C i s a ,f rout v i ew
of the second embed i ment i n an assemb I ed condition; FIG. 2D is a front
view of a semioonduotor module including a plurality of semiconductor
devices each having the configuration shown in F1G. 2C; FIG. 3A is a plan
view showing a wiring tape representative of a third embodiment of the
semiconductor device in aooordance with the present invention; FID. 38 is a
front view of the third embodiment being assembled; FIGS. 3C through 3D are
front views each showing the third embodiment in a particular assembling
step; F I C. 3E i s a front v i ew of the th i rd embed i ment i n an
assemb I ed condition; FIC_ 3F is a front view of a semioonductor module
including a plurality of semiconducxQr devises each having the
configuration shown in FIG. 3~; FIG. 4A is a plan view showing a fourth
embodiment of the seen i conducto r dev i ce i n accordance w i th tha
present i nvent i on be i ng assembled; FIG. 4B is a plan view showing the
fourth embodiment in an assembled condition; F I G. 5 i s a fragmentary
sect i on show i ng a spec i f i c st ructure   31 July 2003 7 



i nc I ud i ng a sem i conductor ch i p and a w i r i ng tape adhered to
the ch i p ; F1G, 6 is a fragmentary section showing another specific
structure including a wiring tape and semiconductor chips adhered thereto;
F I G_ 7 i s a sect i on show i ng a spec i f i o procedure for produc i ng
the wiring tape; and ~ FIG. 8 is an isometric view showing a specific
tridimensional semiconductor module available with the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS Preferred embodiments of the
semiconductor device and semiconductor module in accordance with the
present invention will be described hereinafter. First Embodiment Refer r i
ng to F 1 GS. 1 A through 10) a sem i conductor dev i ce and a sem i
conductor modu I a erobo~dy i ng the present i nvent i on are shown, As
shasrn i n F 1 GS. 1 A th rough 1 C, the sem i conduoto r dev i cc, gene r
a I I y 71, is made up of a semiconductor chip 1 and a single wiring tape 2
resemb I i ng a f i I m carr i er. The semi conductor ch i p 1 i s produced
from a sem i conductor wafer, not Shawn, and has a convent i one I rectangu
I ar shape. Spec i f i ea I I y, the Ch i p 1 has a top, a top. a bottom
and four s i des that form a rectang I e. Each two cont i guous surfaces of
the ch i p 1 are substantially perpendicular to each other while each two
surfaces of the same fac i ng each other arc substant i a I I y pare I I a
I to each other. Mor a spec i f i ca 1 I y) the top and bottom of the ch i
p 1 are   31 July 2003 8 substantially parallel to each other while the
front side and rear 



s i de and the r i ght s i de and I aft s i de, as v i awed i n F ( GS. 1 A
through 1D, each are parallel to each other. A w i r i ng f ayer, not
shown, i s formed i n the w i r i ng tape 2 i n a press I eoted pattern.
Press I acted port i ons of the w i r i ng l ayer are exposed to the outs i
de on the surf ace of the w 1 r i ng tape 2, form i ng. '~ . outer connect
i ng port i ons 38. The i 1 I ustrat i ve embod i ment uses a BGA (8a11
Grid Array). The outer connecting portions 36 are therefore implemented as
lands to be loaded with solder balls 3. The wiring tape 2 is an extremely
thin, flexible sheet having a contour correspond i ng to a rectangl a that
i s formed when the top, bottom and one side of the chip 1 are developed. A
specific procedure for assembling the semiconductor device 71 will be
described hereinafter. First, as shown in FIG. 1A, the solder balls 3 are
bonded to the outer connecting portions 36 only i n part of the w i r i ng
tape 2 that i s to be adhered to the top and one Side of the chip 1_ That
ia, the solder balls 3 are absent in tho other part of the wiring tape Z
that is to be adhered to the bottom of the ch i p 1. At the same t i me, a
w i r i ng tape 2 hav i ng so I der ba I I s 3 bonded to on I y part
thereof that i s to be adhered to the tap of the chip 1 is prepared. As
shown in FIG. 1B, the wiring tape 2 with the solder balls 3 i s adhered tv
the top of the ch i p 1. The w i r i ng tape 2 i s then bent at the edges
of the ch 1 p 1 artd c I ose I y adhered to one s i de and bottom of the ch
i p 1, as shown i n F I G. 1 C. I n the i 11 ust rat i ve embod i merit)
31 July 2003 9 adhes i ve i s app I i ed to the rear surface of the wi r i
ng tape 2 beforehand, so that the wiring tape 2 can be adhered to the chip
1. As shown i n F 1 G. 1 C, the sem i conductor dev i ce 71 assemb I ed by
the above procedure i s made up of the ch i p 1 and a s i ng 1 a w i r i ng
tape including a wiring layer. The wiring tape 2 has inner connecting port
i ons i n add i t i on to the outer connect i ng part i ons 36. The i nner
~` connect i ng port i ons are i mp I emented by mete I 34 (see F I G. 5)
connected to an a 1 ectrode 5 (see F I G. 5) , wh i ch i s prov i ded on
the ch i p 1. The inner connecting portions are positioned in part of the
wiring tape 2, to be adhered to the chip 1, The wiring tape 2 is adhered to
the top, bottom and one side of the chip 1 by being bent at the edges of
the chip 1. The outer connect i ng port t ons 36 are pos i t i oned on a 1
I of the above three surfaces of the ch i p 1. Consequent I y, the outer
connect i ng port i ons 36 era arranged on, among the top) bottom and one
side of the chip 1 to which the wiring tape 2 is adhered, the top and
bottom (a pair of surfaces f ac i ng each other) substant i a I I y pare I
I a i to each other. FIG. 1D shows a semiconductor module made up of a
plurality of b i d i rtrens i one I I y a r ranged sem i conductor dev i
ces 71 each hav i ng the configuration shown in FIG. 1C. As shown, a
plurality of semiconductor devices 71 ale not only stacked on a circuit
board 4, but a ! so ar ranged s i de by s.i de i n the r i ght-and-I eft d
i rect i on, The solder balls 3 physically, esfeetrically connect the
semiconductor devices 71 adjoining each other in the vertical and
horizontal directions. Also, the soidet balls 3 physically, electrically   



- 31 July 2003 10 connect the sem i conductor dev i cps 71 pos i t i oned
at the bottoms of the stacks to the ~c i rcu i t board 4. ( n th i s cond i
t i on, the sem I conductor devices 71 adjoining each other are
electrically connected via the outer connect i ng port i ons 36 of the w i
r i ng tape 2. I n add i t i on, the semiconductor devices 71 are connected
together in the vertical direction (perpendicular to the circuit board 4)
and horizontal `) direction (parallel to the circuit board 4) by tha solder
balls 3. The sem i conductor dev i ees 71 can be stacked because the outer
connecting portions 36 are positioned on, among the top, bottom and one
side of each chip 1 to which the wiring tape 2 is adhered, the top and
bottom that are substant i a I I y pare I I a I to each other. Wh i I a
FIG. 1D shows the semiconductor devices 71 stacked in three steps. they may
be stacked in four or more steps, as desired. Further, two semi conductor
dev i ces 71 can be pos i t i oned s i de by side in the right-end-~left
direction because of the outer connect i ng port i ons 38 pas i t i coed on
one s i de of each ch i p 1 to wh i ch i the wiring tape 2 is also
a~lhsred. As shown in FIG. lA, the wiring tape 2 may be provided with an
extension 60 (phantom line) that is to be adhered to the side of the Chip 1
facing the above-described one side. Thia allows more semiconductor devices
T1 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 a I so
shown i n F I G, 1 A, the w i r i ng tape 2 may be add i t i ono I I y   31
July 2003 11 provided with extensions 61a and 61b (phantom lines) that are
to be respect i ve I y adhered to a pa i r of s i des of the ch i p 1 fac i
ng each other, i , e. , the front s. i de and rear s i de. rh i s a 1 I ows
a number of semiconduotor devices 71 to be arranged side by side on the
circuit board 4 in the direction perpendicular to the sheet surface bf FIG.
1D and physically, electrically 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
Solder balls 3. FIG. 8 shows a specific configuration of the resulting
tridimensional semiconductor module. More semiconductor dev i ces 71 may be
ar ranged i n the vert i ca 1 and hor i zonta I d i rect i ons. ms desired.
As stated above, in the illustrative embodiment, the outer connecting
portions 36 and solder balls 3 physically, electrically connect nearby
semiconductor devices 71. That is, each semiconductor device 7t can b
electrically connected to another sera i conductor dev i ce 71 w i thout
the i ntermed i cry of the c i rcu i t board 4 and therefore via the
she~test possible route. Moreover) as shown in FIG. 1D, the solder bal Is 3
and wiring tapes 2 coops r ate to form) Q. g. ( a w i r i ng path 51 shown
i n F t G. 1 D. The w i r i ng path 51 a I ectr I ca I I y connct two sem i
conductor dev i ces 71 a and 71 b v i a a w i r i ng tapb.' ~c adh~r~ed to
a sam i conductor ch i p 1 c i ne I uded i n a sem i conductor dev i ce 71
c, wh t ch i nter vanes between the semiconductor devices 71a and 71b. That
is, the semiconductor devices 71a and 71b are Qiectriaally interconnected
without the i ntermed i cry of a sem i conductor ch i p 1 c i ne I uded i n
the sem i conductor   31 July 2003 12 device 71c. Second Emeo~diment 



Reference wi 1 I be jade to FIGS. 2A through 20 for describing an a f
ternat i ve embod i meet of the present i nvent i on. Th i s embod i ment
is similar to the first embodiment except for the following configuration.
As shown in FIGS. 2C and 2D corresponding to FIGS. 1C and 1D) respectively,
each semiconductor device 72 has two 1 . semiconductor chips 10 snd 11
adhered to each other at their rear surfaces i n a doub I e-ch i p fash i
on. Each w i r i ng tape 20 therefore has a contour corresponding to a
rectangle that is formed when the top, bottom and one s i de of the I ami
note of the ch i ps 10 and 11 are deve I oped. The wiring tape 20 differs
from the wiring tape 2 of the previous embodiment in that it covers the
above one side of the laminate of the chips 10 and 11. A specific procedure
for assembling the semiconductor device 72 and a sem i conductor modu I a w
i 1 I be descr i bed here i nafter. F i rst. as shown in FlG. 28, a sing!
wiring tape 20 resembl ing a fi lm carrier i s adhered to the surfaces of
the two ch i ps 10 and 11. Subsequent I y, as shown in F1G. 2C, the wiring
tape 20 is bent at the edges of the ch i ps 10 and 11 and adhered to the s
i das of the ch i ps 10 and 11. The 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 i n F I G. 2A) the w i r i ng tape 20 may be prov i ded w
i th   31 July 2003 1; extens i ons 62. 63a and 63b (phantom I i nes) , so
that the semi conductor devices 72 can be arranged in any other
bidimensional configuration or in a tridimensional configuration similar to
the configuration of F I G. 6. n the i l ( ustrat i ve em6od i mcnt. the so
I der ba I I s 3 and w i r i ng tapes 20 cooperate to form, e.g., a wiring
path 53 shown in FIG. 2D. The w i r i ng path 53 a ! ectr i ca I I y
connect two ch i ps 1 Oa and 14c v i a a w i r i ng t ape~0e adhered to a
aem i conductor ch i p 1 1 c, wh i ch i ntervenes between the chips 10a and
10c. That is, the chips 10a and 10c are a I ectr i ca I I y i ntercanneeted
w i thout the i ntermed i ary of the ch i p llc , Third embodiment Another
alternative embodiment of the present invention will be described with
reference to FIGS. 3A through 3F. As shown, a semiconductor dam ce 73 is
made up of six semiconductor chips 12 through 17 and a single wiring tape
21 that resembles a fi Im carrier. The ch i ps 12 through 17 each are i
dent i ca 1 i n conf i gur at i on w i th the ch t p 1 of the f i r st
embod i ment. I n the i ( I ustrat i ve embod i ment, the wiring tape 21
has a lerleth 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 hereinafter. 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 solder balls 3
are bonded to part of the wiring tape 21 that is to be adhered to the front
surface of the chip 12 and the sids of the 



31 July 2003 I4 ch i ps 12 through 17. At the same t i me, a w i r i ng
tape 21 hav i ng so I der ba I I s 3 bonded on I 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 formed. The chips 13, 14. 15 and 16
are then adhered to the opposite surfaces of the intermediate portion of
the wiring tape 21 at front surfaces thereof. Subsequently, as shown in
FIG. 3C, the wi 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, A1 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 edges of the chips 14 and
15 and adhered to the sides of the chips 14 and 15. At the same time, the
rear surfaces of the chips 14 and 15 are adhered to each other. Further, as
shown i n F I G. 3E, the w i r i ng .I tape 21 is bent at the edges of the
chips 18 and 17 and adhered to the s i des of the ch i ps 18 shd.17. A (
so, the rear surfaces of the ch i ps 16 and t7 are adhered to etch other.
As shown in FIG. $E, the se~siconductor device 73 has three pairs of
semiconductor ships: the chips in each pair are adhered together at the i r
rear surfaces. Sped f i ca I I y, the ch i ps 12 and 13, ch i ps 14 and 15
and ch i ps 1$ and 17 are comb i ned to coast i tute three doub I e-ch i ps
81. 82 and t~3, respect i ve I y. In the illustrative embodiment, the
wiring tape 21 has inner   31 July 2003 15 connecting portions having a
preselected pattern in addition to the outer connecting portions 36. Thd
inner connecting portions are implemented by metal 44, 44b and 4-4c (see
FIG. 6) respectively connected to a I ectrodes 5a. 5b and 5c (see F 1 G. 6)
, wh i ch are prov i ded on the chip The inner connecting portions are
positioned on part of tho wiring tape 21 to be adhored to the chip. Two
double-chips 8'I and B2 (or 82 and 83) facing each other at one surface
thereof contact each other with the intermediary of the wiring tape Z1.
Part of the wiring tape 21, which is contiguous with part of the same
intervening between the chips is bent at the edges of the chips and $dhared
to the other surfaces of the chips The other 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 left side of the double-chip 83 The outer connecting
portions 36 are positioned on each of the above surfaces. i e., two pairs
of substant i a i I y pare 1 l a I surfaces i nc I uded i n the surfaces to
wh i ch the wir~n to a 21 is adhered. The two g p pairs of substantially
parallel surfaces are the top and bottom of the semiconductor device 73 and
the right side and left side of Cho semiconductor device 73. FlG 3F shows a
s.ea~iconductor module made up of a plurality of bidimensionelly arranged
semiconductor devices 73 each having the conf i gurat i on shown i n F ( G,
~E. As shown, the sem i conductor dev i ces 73 ar a stacked on a c i reu i
t board 4 pnd z3r rangd s i de by s i de i n the right-and-left direction,
The solder balls 3 physically, electrically connect the semiconductor
devices 73 adjoining io the   31 July 2003 IG 



vertical and horizontal directions. Also, the solder balls 3 physically,
electrically connect the semiconductor devices 71 pos i t i oned at the
bottoms of the stacks to the c i rcu i t board 4. I n th i s cond i t i on)
the sem i conductor dev i cos 73 ad j o i n i ng each othe r a re
electrically connected via the outer connecting portions 36 of the 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 c~rcu~~ board 4) by the solder bails
3. The semi 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 bottom that are
substantially paral(a1 to each other Whila FIG. 3F shows the semiconductor
devices 73 stacked in two steps, they may be staci<.ad ~n threw or more
steps, as desired Further, a number of semiconductor devices 73 can ~e
positioned side by side in the right-and-left direction because of i tha
outer connecting portions 36 positioned the right side and left side, which
are substantially parallel to each other. While FlG 3 shows three sem i
conductor dov i ces 73 ar ranged s i de by s i de, four or more
sam~conductor devices 73 may be arranged side by side As shorn i n F I G.
3A, the ,~ i r ~ ng tapc 2 may be pr ov i ded w i th some or all of
extensions 64a, 64b, 65a, 65b, 66a and 66b (phantom line) that are to ba
adhered to tl sides of the doublo-chips 81 through E33 fac i ng each other,
i . e. , f runt s i des and rear s i des. Th i s allows a number of
semicondUCtor devices 73 to be arranged in the   31 July 2003 17 d i reef i
on perpend i cu I ar to the shaot surface of F I G. 3F and phys i ca I I y,
electrically connected via outer connecting portions. which are prov i ded
on the extens i ons 64a through 66b a I so, and so I der ba I 1 s 3. The
resulting semiconductor module has a tridimensional configuration similar
to the configuration of F1G. 8. As stated above, in the illustrative
embodiment, the outer connecting portions 36 and solder balls 3 physically,
electrically connect nearby semiconductor devices 73 That ~s, each
semiconductor device 73 can be electrically connected to another
semiconductor ~ device 73 without the intermediary o f the circuit board 4
and therefore via they shortest possible route Further, as shown in FIG.
3E, the solder balls 3 and wiring tape 2 cooperate-to form, e.g., a wiring
path 54 The wiring path 5d a I ectr i ca I I y connects two sem i conductor
dev ~ cps 1 2 and 15 v i a the siring tape 21 adhered to semiconductor
chips 13 and 14, which i nter vene between the sera 1 conductor dev i ces
12 and 15 That i s, the semiconductor devices 12 and 15 aro electrically
interconnected without 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 tx~o
semiconductor devices 73a and 73b via a w i r i ng tape 21 c i nc I ud~d i
n a semi conductor dev i ce 73c, wh i ch intervenes between the
semiconductor devices 73a and 73b Thst is, the semiconductor devices 73a
and T3b are electrically interconnected w i thout the i nte rmed ~ ary of
the ch i ps of the sem i conductor dev i ce 73c.   



31 July 2003 18 The double-chips 81, 82 and 83 each may be replaced with a
single chip, in which case each semiconductor devioe 73 will not be
provided with,the three chips 13. 14 (or 15) and 1B and will be assembled
in the manner described above. Fourth Embodiment Refer r i ng to F I DS. 4A
and 46, a further a ( ternat i ve embod i ment of the present i nvent i on
i s shown. As shown, a sem i conductor dev i ce 74 i s made up of a sem i
cortcfuctor ch i p 18 and a wi r i ng tape 22 resemb I i ng a film carrier
The chip 18 is identical in configuration with the ch i p 1 of the f i rst
embod invent. I n.the i I I ustrat i ve embod invent, the wiring tape 22
has a rectangular configuration dimensioned slightly greater than the
length of the diagonal line of the chip 1$ in the vertical and horizontal
directions. A spec i f i c procedure for assvmb I i ng the sem i conductor
dev i ce 74 will be described hereinafter. First, solder balls 3 are bonded
to the front surface of the wi r i ng tape 22. Subsequent I y, the front ,!
surface of the chip 18 is adhered to the center of the rear surface of the
w i r i ng tape 22. At tlt i s i nstant, as shown i n F I G. 4A, the ch i p
T8 is positioned such that four sides thereof are inclined by 45 re 1 at i
ve to the s i des of tt~,wi r i ng ,,ape 22. Thereafter, the wi r i ng tape
22 is folded down at the edges of the chip 18 in such a manner as to cover
the ent i re per i phery of the ch i p 18, i , e. ( four s i des and rear
surface of the ch i p 18 and then adhered to the ch i p 18. As shown i n F
I G. 4.8, the four corners of the w i r i ng tape 22 gather at the Center
of the rear surface of the tape 22.   _ .___.___.... _ .
~_.....~.ws..,~.~~>~,;,~:._,.~ 31 July 2003 19 I n the i I I ust rat i ve
embod i ment, the w i r i ng tape 22 i s adhered to a I 1 of s i x surfaces
of fihe ch i p 18. The outer connect i ng ort ' P ions 36 are positioned on
three or more of the six surfaces of the chi P . This allows a plurality of
semiconductor devices 74 to be arranged bidimensionally or tridlmensionally
in the same manner as ' in the first embodiment. The w i r i ng tape 22, wh
i ch i s adhered to a ! I of the s i x surfaces of the eh i p 18, has a
rectangu I ar contour and therefore needs a mi n imam aunt of mater(. aI.
1n addition, such a contour promotes efficient wiring design. The chip 18
,nay be replaced with two chips adhered to each other at their rear
surfaces, if desired, Reference will be made to FIG. 5 for describing a
specific structure of each of the semiconductor devices 71, 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 laminate of an insulation film 31, a wiring layer 32 an
adhes i ve I ayer 33, bur i ed mete I 34, and a cover coat 35. The w i r i
ng ' layer 32 is f ormed on one surface of the insulation film 31 in a
prese I ected pattern by I itho~raphy. The cover coat or i nsu I ator 35
covers the above surface of the insulation film 31. The cover coat 35 is
open at each land portion of the wiring layer 32 in order to implement the
outer connecting portion 38. The solder ball 3 is bonded to the outer
connect j rte port i on 38. The adhes i ve I ayer 33 i s formed on the
other surface of the insulation film 31. The wiring tape 2, Zp ar 22 is
adhered to the semiconductor ch i p 1, 10, 11 o r ~ 8 v i a the adhes i ve
I ayer 33. The mete I 34, p I a i n Y g   31 July 2003 



20 the ro I a of the i nner conn~t i ng port ion, i s bur i ed i n a l i
fined ho I es formed in part of the Insulation film 31 and adhesive layer
33 that faces an a I ect r ode 5 i nc f uded i n the ch i p. The mete 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 formed with a hole 37
above the mete I 34. To connect the a I~ectrode 5 and mete I 34, a bond i
ng too I t ~ 30 presses part of the wi r i ng I aver 32 over I y i ng the
mete I 34 v i a the hole 37 for thereby bonding the metal 34 to the
electrode 5. F I G. 6 shows a spec i f i c structure of the sem i conductor
dev i ce 73 of the th i r d embod i ment. As shown) the w i r i ng tape 21
i s a I am i natfl of two i nsu i at i on f i I ms 41 a and 41 b, a w i r i
ng I aver 42, two adhes i ve layers 43a and 43b, and buried metals 44a, 44b
and 44c. The wiring 1 ayer 42 i ntervenes between the i nsu I at i on f i I
ms 41 a and 41 b and has a preselected wiring pattern. The wiring layer 42
is formed on one surface of the i nsu I at i on f i I m 41 b by I i
thography. Subsequent l y, the i nsu I at i on f i 1 m 41 a i s formed on
the above surface of the i nsu I at i on f i I m 416. I n a part i on B
where a ch i p i s to be mounted on one surf ace of the wiring tape 21, the
insulation film 42 is formed with a hole at a land portion by etohing,
punching, laser drilling or similar techno I ogy, fo rm i ng the outer
connect i ng port i on 36. The so l der ba I I 3 is bonded to the outer
connecting portion 36. in a portion A where chips are to be mounted on both
surfaces of the w i r i ng tape 21, the adhes i ve I aver 43a i s formed on
the surf ace of the insulation film 4la,o~posltn~ to the surface where the
wiring I aver 42 i s fo rmed. The ch i p 14 or 15 i s adhered to the w i r
i ng tape   31 July 2003 21 21 via the adhesive layer 43a. The metal 44a is
buried in aliened holes formed in the insutatioa film 41a and adhesive
layer 43a at a position where it faces an electrode 5a included in the chip
14 or 15. The mete I 44a i s connected to the w i r i nd I ayer 42 at one
end and connected to the electrode 5a at the other end. L i kew i se, i n
the part i on A, the adhes i ve I ayer 43b i s formed on the surface of the
i nsu I at i on f i i m 41 b oppos i to to the surface where the wiring
layer 42 is formed. Tha chip 13 or 18 is adhered to the wiring tape 21 via
the adhesive layer 43b. The metal 44b is buried i n a I i gned ho I es
formed ii n the i nsu I at i on f i I m 41 b and adhas i ve I aye r 43b at
a. pos i t i on where i t faces an a I ectrode 5b i no 1 uded i n the ch i
p 13 or 18. 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 a I
ectrodes 5a and 5b to the mete I s 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 metals 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 wi r i ng tape 21
and Cl~;l~p, 12 or X~ are connected together by the adhes i ve 1 aver 43b.
The metal 44c i s bur i ed i n a I i gned ho I es formed i n the i nsu I at
i on f i i m 47 b ~d adhes i ve 1 ayer 43b at a pos i t i on who r a it
faces an electrode 5c included in the chip 12 or 17. The metal 44c is
connected to the wiring layer 42 at one end and connected to   31 July 2003
22 the a 1 ectrode 5c at the other end, A ho I a 47 i s formed i n the w i
r i ng f i I m 41 a above the mete 1 44c. To connect the a I ectrode 5c and
mete I 



44c) a bond i ng too I 30 presses part of the w i r i ng I syer 42 pos i t
i oned above the metal 44c exposed to the outside via the hole 47. .I n the
conf i gurat i on shown i n F ( G. 8, the i nsu I at i on f i I ms 41 a and
47 b are formed of, e. g. , po i y i m i de wh i I g the w i r i ng 1 ayers
42 i s imp Lamented by, e. g. , copper fo i I . Such mater i a I s are,
however, on I y i 1 ( ustrat i ve and may be rop I aced w i th any other su
i tab,l a mater i a 1 s. F 1 G. 7 shows a spec i f i c procedure f or form
i ng any one of the w i r i ng tapes 2, 20 and 22. As shown i n F 1 G. 7,
(a) , the w i r i ng I aver 32 of copper i s formed on one surf aae of the
i nsu 1 at i on f i I m 31 formed of po I y i m i de. Adhes i ve i s coated
on the other surface of the w i r i ng film 31, forming the adhesive layer
33. The insulation film 31 is about 12 ~ m thick. The wiring layer 32 is
about 18 ~cm thick. Further, the adhesive layer 33 is about 10 ~cm thick.
Subsequent I y, as shown i n F I G. 7, (b) , the w i r i ng I aver 32 i s
se I act i ve I y etched to form a w i r i ng pattern (c i rcu i t pattern
i np~ . 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 res i
st cast i ng) . As shown i n F l G. 7, (d) , a ho I a 91 i s formed
throughout the adhe s i ve I ayer 33 and i neu I at i on f i I m 31 from
the s i de o~ppos i to to the w i r i ng i ayef 32 ( I aSer dr i I I i ng)
, so that the w i r i ng layer 32 is exposed to the outside via the hole
91. ~s 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   31 July
2003 23 adhes i ve I ayer 33 ( i nner Cu. p.l at i ng us i ng an exc i mer
I aser) . As shown in FIG. 7, (f), gold (Au) is plated on the surface of
the copper 92 that protrudes from the above surface of the adhes I ve I
ayer 33 ( i nner Au p I at i ng) , thereby coati ng copper 92. As shown i n
F ( G. 7, (g) , part of the cover coat 35 coverieg a land portion 94, which
is included i n the w I r i ng I aver 32, i s removed by etch i ng (outer I
aser dr i .I I i ng) . 1 ~ so that the land portion 94 is exposed to the
outside. Finally, as shown i n F i G. 7) (h) , go I d 95 i s p I ated on
the I and port i on 94 so as to cover it (outer Au plating). By the
procedure shown i n F I G. 7, the w i r i ng tape 2, 20 or 22 i s formed.
As for the w i r i ng tape 21, the cover res i st cast i ng step of F l G.
7, (c) , i s rep 1 aced w i th a step of fo rm i ng the i nsu ! at i on f i
I m 4)a and a step of forming the adhesive layer 43a. 1 n the i I I ust rat
i ve embod i manta shown and descr i bed, a w i r i ng 1 ayer i s part I y
exposed to the outs i de to form a J and that p I aye the role of the outer
connecting portion of the wiring tape. A solder ba I 1 i s bonded to the I
and i n order to connect sem i conductor day i ces to each other. The
solder ball easy be replaced with any other suitable metal bump or even
with a Conductive projection contiguous w i th the w i r i ng I ayer, i f
des i red. A 1 so, mete I bur i ed i n the w i r i ng tape to serve as an i
nner epnnset i ~g pert i on may be om i tted, i n wh i ch case the wiring
layer will be directly bonded to the electrode of a sego i conductor ch i
p. I n summa ry, i t w i 1 I be seen that the prsent i nvent i on prov i
des a semiconductor device and a semiconductor module having various   31
July 2003 24 



unprecedented advantages, as enumerated below. (1 ) A s i ng I a wi r i nQ
tape i a 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 avo i ds the dense arrange~nent~ of a
number of w i r i ngs. (2) Outer connect ing port i one are pos i t i oned
on three or more surfaces, of a semicanduotor chip, so that a bidimensional
or tridimensional, dense semiconductor atodule is achieved. (3) The wiring
tape allows the chips of the semiconductor modu I a to be a I ectr i ca I I
y inxereonnected v i a a re I at i ve I y 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
electric characteristics. 1 n add i t i on, such a sem i conductor mode l a
and the sem i conductor dev i ee as small as a bare chip can be produced at
low cost. Var i ous mod i f i cat i ons wi l l become poss i b l a for
those sk i l l ed in the art after receivirag'the teachings of the present
disclosure without departing from the scope thereof.   31 July 2003 -25
What is claimed is: 1. A semiconductor device comprising: a semiconductor
chip; 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; 1 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 surfaces facing each other. 4. A semiconductor device as
claimed in claim l, 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.   31 July 2003 -26 6. In a semiconductor module
comprising a plurality of 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 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 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   31 July 2003 -27 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. 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 adhesiue layer, said single insulation layer being i _ ` ~ disposed
between said wiring layer and said adhesive layer, outer connecting
portions awanged on said wiring tape, and inner connecting portions formed
in said wring 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
31 July 2003 -28 14. A semiconductor module as claimed in claim 12, 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. 1 S. 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 chops. 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.   31 July 2003 -29 



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 raring 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 t~o 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
in claim 20, wherein each t~~~o semiconductor devices are electrically
connectable via said wiring tape that belongs to a semiconductor device
inter~~ening 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 is adhered to a
semiconductor chip intervening between said two semiconductor chips.   31
July 2003 -30 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 adhese 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 demce 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;   31
July 2003 -31 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; t~~ o
semiconductor chips, which face each other at one surface thereof, are
intercorulected by said wiring tape; and 



1 ~ 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. 7. 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.
2S. A semiconductor module as claimed in claim 26, wherein each two
semiconductor chips are electrically connectable via said wiring tape that
is adhered to a senuconductor 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 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;   31
July 2003 -32 wherein said at least two semiconductor chips are
respectively adhered to opposite surfaces of said wiring tape, and wherein
other part of said wiring tape is bent at edges of said semiconductor chips
and adhered to other surfaces of said semiconductor chips. 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;   31
July 2003 -33 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. 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 i' ~
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 adhesi~~e 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.   31 July 2003 -34
38. A semiconductor module as claimed in claim 37, wherein each two
semiconductor devices are electrically connectable via said wiring tape
that belongs to a semiconductor device intervening between said two
semiconductor devices. 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 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 arid 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. .A[.A.A?.Ay.A3.Ae.Al?.A,.A .AF.AY.A
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