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SEMICONDUCTOR DEVICE AND SEMICONDUCTOR MODULE USING THE SAME 

BACKGROUND OF THE INVENTION 

The present invention re I ates to a semi conductor device . . 
including a wiring ta~. which is adhered to the periphery of a 

semiconductor chip, and comparable in package s·ize with a bare chip, 

and a semiconductor module Including a plurality of such 

seen i conductor devices dense t y arranged b id i mens i ona f I y or 

tridimensi onal ly. 

Today, a multichip module made up of a plurality of density 

arranged semiconductor devices is under development. Various 

package configurations and mounting methods have al ready been 

proposed in re I at ion to a mu 1 ti chip modu 1 e. Convent i ona I structures 

tha1: imp I ement the dense arrangement of semi conductor devices may bo 

alassified into specific ~vs>es that will be described hereinafter. 

In one type of structure. semiconductor devices are 

monidime.nsional ty stacked on a circuit board in the vertieal 

direction. Japanese Pat~ "-ai~n Publication No. 9-275183, for 

ex amp f e, teaches a semi conductor device hav.i ng outer connecting 

portions.· arranged on the top and bottom thereof. This kind of 

semiconductor de~ices may be stacked in the monodimensional 

configuration. 
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In another type of structure or structure. semiconductor 

·devices are not only stacked in the vertioaf direction, but also 

arranged side by side in the hori zonta I di reet ion, i. e. • in para I le I 

to a circuit board. More specifically, a plurality of staoks of 

·semi conductor devices are arranged side by side in one d i·rect ion 

para I lei t.o a circuit board or arranged side by side in two directions 

P.arall~l to a cirouit board. but perpendicular to eaoh other. Let 

the former structure and latter~ structure be referred to as a 

bidimensional structure and a tridimensional structure, 

respect i ve I y. 

US Patent 5, 790,380 discloses a semiconductor device having 

the bidimensional structure and including a single flexible wiring 

board. The f I ex i b I e w i ring board is attached t.o the top, bottom and 

one side of a semiconductor chip by being bent. Outer connecting 

portion$ are arranged on the one side of the chip. Also disclosed 

in.this document are a semiconductor module having a second flexible 

wi.ri~ board attached to.a,~ck qf .such semiconductor devices and 

a· semiconductor module .havi.'-'g a t,h.f rd wiring board attached to a 

plurality of such module~. 

Japanese Patent Laid-Open Pub I i cation No. 10-335570 proposes a 

semiconductor module having a plurality of semiconductor devices 

arranged in the tr id i mens i ona I structure. Specifical" ly. each 

semiconductor device includes a polygonal ineulation package 

acconmodating a semiconductor chip in a cavity formed thereinside. 

Outer connecting portions, which are implemented by pins, are 
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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 

tr id imensiona I I y. 

However, the semiconductor device taught in the previously 

mentioned Laid-Open Pubf ication·No 9-275183 has outer connecting 

portions arranged only on the ~op and bottom of the semico"ductor ohip 

and therefore Implements only the monodimensional structure. Dense 
. . 

arrangement available with this structure is I imited. Further, even 

if a pl.ural ity of stacks of $UCh semiconductor devices are positioned 

side by_ side, the semfoonductor devices adjoining each other in the 

hor i zonta I di rect I on cannot be e I ectr i cal f y connected. For examp I e, 

the top semiconductor de~ices of two modules adjoining each other in 

the horizonta I direct ion cannot be electrical Jy interconnected 

without the intermediary of ~nderlying semiconductor devices and a 

circuit board. This aggravates electr io characteristics and brings 

about the more dense arrangeaient .of a greater number of wirings due 

to the increasing mounting den:si"ty. The dense arrangement of wirings 

translates into a decrea~ in the width of the individual wiring and 

a decrease in the distance between near~y wirings, which, in.turn, 

obstruct the design and pro4uction of wirings and increase the cost. 

The bi dimensional s:tructure disclosed in US Patent 5, 790, 380 

needs the second and third f I ex i b I e w i r i ng 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. 
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Moreover, semiconductor devices cannot be interconnected without the 

intermediary of the seoond iind th j rd wiring boards and c j rcu it board. 

This also results in the problem stated above in relation to Laid-Open 

Publication No. 9-275183. 

A problem with the tridi~nsional. struc~ure proposed in 

Laid-Open Pub I i cat ion No. 10-335570 i s that the po I ygona I i nsu I at i on 

package is a substantial thickness and has the semiconductor chip 

bonded within the cavity by w i re bonding. The resu It i ng p~ckage size · 

is the ref ore far greater than the chip size and ·er it i ca I I y obstructs 

dense mounting. Fufther, two semiconductor devices adjoining each 

other vi a an intermediate &em i conductor device cannot be e I eotr i ca 11 y 

interconnected without the i nterrned i ary of a semi conductor chip 

included in the intermediate semiconductor device. This increases 

the t ength a s i gna I tranefer path between the semi conductor devices 

'to be interconnected and . i nc;roases the I oad on the circuit design of 

a ·semiconductor ohip. 

SUMltARY Of THf INVENTION 

It is therefore an obj~t o_f the present invention to pr.ov i de, 

at a tow·cost, bidirnensional or- tridimensional semieonduotor module 

exhibiting desirable etectric characteristics without aggravating 

wiring density, and a semieonductor d~vice comparable in package size 

with a bare chip for constitL.tting the semiconductor module.· 

ln accordance with the present invention, a· semiconductor 

device includes a semiconductor chip and a single wiring tape 

,... 
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including a w i r i ng I ayer . having a prese I ected pattern. 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. The outer. connecting 

portions are arranged on the above at least three surfaces. 

A semiconduotor 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 wi It become more apparent from the fot lowing 

detailed description taken with the sccompanying drawings in which; 

FIG. IA is a plan view showing a first embodiment of the 

semiconductor device in accordance with the present in"Vention being 

assembled: 

Fl G. 1 B is a front view of the first embodiment·: 

FIG. 1C is a fro~t view showing the first embodiment ·in an 

assembled condition; 

FIG. 10 is a front view of a semiconductor module including 

a pluraiity of semioonductor devices each having the configuration 

shown in FIG. 1C: 

FIG. 2A is a plan vrew showing a second embodiment of the 

semiconductor device in accordance with the present invention being 
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assembled: 

FIG. 28 i s a front v .j ew of t.he sec:;ond embodiment ; 

FIG. 2C i s a front view of the second embod i ment in an assemb I ed 

condition; 

FIG. 2D is a front view of a semiconductor module including 

a plurality of semiconductor devices each having the configuration 

shown in FIG. 20; 

FIG. 3A is a pf an view showing a wiring tape representative 

of a third embodiment of the semiconductor device in accordance with 

the present invention; 

FIG. 38 is a front view of the third embodiment being 

asseml>led; 

FlGS. 3C through 30 are front views each showing the third 

embo_dim~nt in a particular assembling step; 

FJG. 3E is a front vi ow of the third embodiment in an assembled 

con~ition; 

FIG. 3F is a front view of a semiconductor module including 

a plurality of semicondudtor"deviees each having the configtzration 

shown in FtG. 3E; 

FlG. 4A is a plan view showi·ng a fourth embodiment of the 

semiconductor device in aecordance with the present invention being 

assembled; 

. FIG. 48 is a plan view sh°"lng the four~h embodiment in an 

assembled condition; 

FIG. 5 is a fragmentary section showing a specif io structure 
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inc I ud i ng a semi conductor chip and a w i ring tape adhered to the chip: 

FIG. 6 is a fragmentary section showing another specific 

strueture including a wiring tape and semioonduetor chips adhered 

thereto; 

FJG. 1 is a section showing a specific procedure for producing 

the wiring ~ape; and 

_FIG. 8 is an isometric view showing a speclfic tridimensional 

semiconductor module available with the pre$ent invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the semiconductor device and 

semiconductor module in accordance with the pres8nt invention will 

be described hereinafter. 

First Embodiment 

Referring 'to FlGS. 1A through 10. a semiconduotor device and 

a semi conductor module embodying the present invention are shown. As 

shown in FIGS. 1A through 1C, the semiconductor device, generally 71, 

is made up Qf a semiconductor chip 1 and a single wiring tape 2 

resembling a f i Im carrier. The semiconductor chip ·1 is produced from 

a semi conductor wafer, not· sho .. n. and has a convent i ona I rectangu I ar 

sh~pe. Specifically, the ohip 1 has a top, a top. a bottom and four 

sides that form a rectang I e. Ea_ch two cont i. guous surfaces of the chip 

1 are substantial J y p~rpend i cu I ar to each other wh i I e each two 

surfaces of the same facing .each qther are substantially parallel to 

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

;$07; -·-
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substantially parallel to each other while the front side and rear 

side and the right side and left side, as viewed in FIGS. 1A through 

10, each are parallel to each other. 

A wiring fayer. not shown. is formed in the wiring tape 2 in 

a prese I ected pattern. Prese I ected portions of the wiring I ayer are 

exposed to ~he outside on the surface of the wiring tape 2. forming 

outer connecting portions 36. The i I lustrative embodiment uses a BGA . . 

(Bal I Grid Array). The oute-r connecting portions 36 .are therefore 

implemented as lands to be loaded with solder balls 3. The wiring 

tape 2 is an extreme I y thin, f I ex i b I e sheet having a contour 

corresponding to a rectangle that is 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 

in· part of the w i ring tape 2 that is to be adhered to the top and one 

side of the chip 1. Tha~ is, the soJder balls 3 are absent in the 

other part of the wiring ~&Qe 2 that is to be adhered to the bottom 

of the chip 1. At the s~ time, a wiring tape 2 having solder bal Is 

3 bonded to on I y part thereof that J s to be adhered to the top of the 

ohip 1 is prepared. 

As shown in FIG. 18, the wiring tape 2 with the solder balls 

3 is adhered to the top of the chip l · The w i ,. i ng tape 2 is then bent 

at the edges of the chip l and c 1 ose I y adhered to one side and bottom 

·of the chip 1, as shown in FIG. lC. In the i I lustrative embodiment, 
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adhesive i s app I i ed to the rear surf aoe of the w i ring 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 sean i conductor dev i ce 71 assemb I ed by 

the above procedure is made up of ~he chip 1 and a single wiring tape 

including a wiring layer. The wiring tape 2 has inner connecting 

portions in addition to the outer connecting portions 36. The i oner 

connecting portions are implemented by metal 34 (see FIG. 5) connected 

to an electrode 5 (see FIG. 5), which is provided on the chip 1. The 

~nn~r connecting portions are positioned in part of the wiring tape 

~ 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 

connecting portions 36 are ·positioned on ~II of the above three 

surf aces of the chip 1. Consequent I y. the outer connecting portions 

36 are •rranged 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 facing each other) sub$tantial ly parallel to each other. 

FIG. 10 shows a semiconductor module made up of a ph,tral ity 

t!f b.idimensional ly arranged semiconductor devices 71 each having the 

configuration shown in FIG. 1C. As shown, a plura I ity of 

"'1tioonductor device$ 71 a.~•·~not ~ty stacked on a circuit board 4, 

but a I so arranged side by a·iC;le. j n the r i ght-and-1 eft di rect ion: The 

solder balls 3 physicalty, electrically connect the semiconductor 

devices 71 adjoining eaoh other in the vertical and horizontal 

directions. Also, the solder balls 3 physically, electrically 

"" :m==- -·-·· 
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connect the semi conductor devices 71 posit l oned at the bottoms of the 

stacks to the c i rcu it board 4. In this oond it ion, the semi conductor 

. devices 71 adjoining each other are electrically connected via the 

outer connecting portions 36 of the wiring tape 2. In addition. the 

·semi conductor devices 71 are conne~ted together in the vert i oa l 

direction (perpend i cu I ar to the circuit board 4) and hor i zonta I 

direction (parallel to the circuit board 4) .by the solder balls 3. 

The semiconductor devices 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 substantially parallel to each other. While 

FIG. 10 shows the semiconductor devices 71 stacked in three.steps. 

they may be stacked in four or more steps, as desired. 

Further. two semiconductor devices 71 can be positioned side 

by sj de in the ri ght-an«f-. J eft direction because of the outer 

connecting portions 36 positioned on Ot)e side of each chip 1 to which 

th& wiring tape 2 is al~ ~hered. 

~s shown in FIG. 1A. the wiring tape 2 may be provided with 

an extension 60 (phantom I i·ne) th•t is to be adhered to the side of 

the chip 1 facing the above-described one side. This allows more 

semiconductor devices 71 to be' arranged side by side in the 

right-and-left and phys ica 11 y, electrically 

interconnected via outer connecting portions, which are provided on 

the extension 60 also, and solder bat ls 3. 

As al so shown i n Ft G. 1 A, the w i r j ng tape 2 may be add it i ona t I y 
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provided with extensions 61a and 61b (phantom I ines) that are to be 

respectively adhered to a pair of sides of the chip 1 facing each other, 

i.e., the front side anct ·rear side; This al lows a number of 

semiconductor devices 71 to be ar~anged side by side on the circuit 

b~ard 4 in the direction perpendicular to the sheet surface of FIG. 

10 and physically, electrically connected via outer connecting 

portions, which are provided on the extensi.ons 61a and 61b also, and 

sofder bal Is 3. ftG. 8 ·shows a specific configuration of th~ 

resulting tridimensional seaJ..iconductor module. More semicol'.'lduotor 

devices 71 may be arranged in the vertical and horizontal directions, 

as des i red. 

As stated above, in the iltustrative embodiroent, the outer 

connecting portions 36 and solder balls 3 physically, electrically 

connect nearby semi conductor devices 71. That is, each 

secni~onductor devioe 71 can be electrically connected to another 

semi conductor device 71 without the intermediary of the circuit board 

4 and therefore via the shoFtest J,ossible route. 

Moreover, as shown t_n.FIG •. 10, the solder bal Is 3 and wiring 

tapes 2 cooperate to form, o.·g., ~wiring path 51 shown In FIG. 1D. 

T~e w i r i ng path 51 e I ectr i ca 11 y conne_ct two semi conductor devices 71 a 

and 71b via a wiring t~:":';1P·:adher~ to a semiconductor chip 1c 

included in a semiconductor device 7tc. which intervenes between the .. 
semieonduotor devices 71a· ·and 71b. That is, the semiconductor 

devices 71 a and 71 b are o I ectr i cal l y interconnected without the 

intermediary of a semiconductor chip le included in the semiconductor 
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device 71c. 

Second .Embodiment 

Reference wi I I be made to FIGS. 2A through 20 for describing 

an alternative embodiment~ the present invention. This embodiment 

is similar to the first embodiment except for' the following 

configuration. As shown in FIGS. 2C and 20 corresponding to FlGS. 

1C and 10. respectively, each semiconductor device 72 ·has two 

semiconductor chips 10 an<J 11 adhered to each other at their rear 

surfaces in a double-chip fashion. Each wiring tape 20 therefore has 

a contour corresponding to a rectangle that is formed when the top, 

bo:ttom and one side of the laminate of the chips 10 and 11 are developed. 

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 proeedure for assembling the semiconductor device 

72 and a semiconductor module wit I be deseribed hereinafter. First. 

as shown in Fl G. 28, a single wiring t~pe 20 resemb I ing a fi Im carrier 

is adhor.ed to the surfaces ot"the two chips 10 and 11. Subsequently, 

as sho~ in F JG. 2C. the w i r lng t8" 20 is bent at the edges of the 

chips 10 and 11 and adhered to the sides of the chips 10 and 11. The 

chips 10 and 11 are adhered to e•ch other at their rear surfaces. 

As shown in FIG. 20. a plurality of semiconductor devices 72 

each having the config~r~ion shown in FfG. 2C may be arranged 

bidimensional ly in order .to constitute a semiconductor module. 

Further, as shown in FIG. 2A. the wiring tape 20 may be provided with 
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extensions 62, 63a and 63b (phant• I i nes) , so that the semi conductor 

devices 72 can be arrang~ in any other ~idimensional conf jguration 

or in a tridimensional configuration similar to the configuration of 

FIG. 8. 

Jn the i I lustrative embodiment. the solder bat ls 3 and wiring 

tapes 2 cooperate to form, e.g., a wiring path 53 shown in FIG. 20. 

The wiring path 53 elect.ric,al ly ~nnect two chips 10a and 10c via a 

w i r i ng tape 2c adhered to a semi conductor chip 11 c, which intervenes 

between the chips 10a and 10c. That is, the ohips 10a and 10c are 

el ectr i ca 11 y i ntercotlnected without the intermediary of the chip 1 c. 

Third embodiment 

Another alternative embodiment of the present invention wi I I 

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 embodicnent.. ln _the it tustrative embodiment, the 

wlr_lng 1;ape 21 has a tencth. more than four times as great as· the 

dimension of each of the chips 12 through 17. 

A. specific procedure for assemb I i ng the semi conductor device 

73 wi I l be described hereinafter. First, solder bal Is 3 are bonded 

to outer connecting portions 36_formed on the wiring tape 21. whic~ 

is. indicated by a sol id I ine in .flG. 3A. More s-pecifical ly, the 

solder bal Is 3 are bonded ~o part of the wiring tape 21 that is to 

be adhered to the front surface of the chip 12 and the sides cf the 
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chlps 12 through 17. At the same time. a wiring tape 21 having solder 

ba I Is 3 bonded on I y to part thereof to be adhered to the front surface 

,of the chip 12 is prepared. 

As shown in FJG. 38, the front surfaces of the chips 12 and 

~7 are ~espeotively adhered to the re~r surfaoe of the opposite end 

portions of the wiring tape 21 where the outer oonneoting portions 

are formed. The chips 13. 14. 15 and 16 are then adhered to the 

op~site surfaces of the interinediate portion of the wiring tape 21 

at front surfaces thereof. Subsequently. as shown in FIG. 30, the 

w i r i ng tape 21 i s bent at the edges of the ch i ps 12 and 13 and adhered 

to the sides of the chips 12 and 13. Al so, the rear surface$ of ~he 

chips 12 and 13 are adhered ~o e~ch other. 

As shown in FIG. ·30. 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 in FIG. 3E. the wiring 

tape 21 is bent at the ffdges 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 each other. 

As shown in FtG. 3~, the ~iconduotor device 73 haa three 
. . 

pairs of semiconductor ~hips: the chips in each pair are adhered 

together at their rear surfaces. ~ifical ly, the chips 12 and 13, 

chips 14 and 15 and chips 1 G and 17 are combined to eonst i tute three 
. . 

double-chips 81, 82 and ea. respectively. 

In the illustrative embodiment. the wiring tape 21 has inner 
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connecting portions having a preselected pattern in addition to the 

outer connecting portion$ 36. The inner oonnecting portJons are 

implemented by metal 44, 44b and 44c (see FIG. 6)· respe~tivety 

connected to electrodes 5a. Sb and 5c (see FIG. 6), which are provided 

on the chip. The inner connecting portions are positioned on part 

of the wiring tape 21 to be.adhered to the chip. 

Two double-chips 81. and 82 (or 82 and 83) facing each other 

at one surface thereof contact each other with the Intermediary of 

~he wiring tape 21. Par~ of the wiring tape 21. which is contiguous 

with part of the same inte~vening between the chips is bent at the 

edges of the chips and adhered to the other surfaces of .the ohips. 

The other surfaces refer to the bottom and left side of the double 

chip 81, the right side of the double-ohip 82, and the toP and left 

side cf the double-c~ip 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 par a I let surfaces inc I uded in the surfaces to which the 

w i dng tape 21 i s adhered. The two pairs of substant i a I r y para ( le I 

surfaces are the top and ~ottom of the semiconductor device 73 and 

the I" ight side and l.eft sido of the semiconductor device 73. 

FIG. 3F shows a semiconductor module made up of a pl~rality 

of bidimensional ly arranged semicO.n.ductor devices 73 each having the 

configuration shown in FIG. 3E. As shown. the semiconductor devices 

73 are stacked on a circuit board 4 and arranged side by side _in the 

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

electrically connect the,s~icondµctor devices 71 adjoining in the 
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ve.rt i ca I_ and hor i zonta J d i rect ions. Also-, the solder ba·J Js 3 

phys i c:a I J y. e l eotr i ca I I y connect the semi conductor devices 71 

positioned at the bottocus of the stacks to the c i rcu it board 4. In 

thi$ condition, the semiconductor devices 73 adjoining each other ·are 

electrically connected via the outer connecting portions 36 of the 

wlring tapes 2. In addition, the semiconductor devl ces. 71 are 

connected together in tho vertical direction (perpendicular to the 

citcuit board 4) and horizontal direction {parallel to the circuit 

board 4) by the solder bal Is 3. 

The semi conductor ·devices 73 can be stacked because the outer 

connecting portions 36 are PQsitioncd on the top and bottom that are 

substant i a I I y par a I I e I to each other. Wh i I e FIG. 3F shows the 

semiconductor devices 73 stacked in two steps, they may be stacked 

in three or more steps, as desired. 

Fur~her, a number of semiconduotor devices 73 oan be 

positioned side by side in the right-and-left direction bec•use of 

the outer connecting porti~s 36 positioned the right ~ide and left 

side, which are substantially parallel to each other. While FIG. 3 

show~ three-semiconductor dovices 73 arranged side by side, four or 

more semiconductor devices_ 73 may be arranged side by side. 

As shown in FtG. 3A. the wiring tape 2 may be provided with 

some or all of extensions 64a, 64b, 65a. 65b, 66a and 66b (phantom 

line) t~at are to be adhered to the side~ of the doubJe-ehjps 81 

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

allows a number of semiconductor devices 73 to be arranged in the 
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~ i rect ion perpend i cu 1 ar to th~ shQt ·surface of FIG. 3F and phys 1 ca I I y, 

electrically connected via outer oonnecting portions, which are 

pr~vided on the extensions 64a through 88b also. and'solder baJ Is 3. 

The resulting semiconductor module has a tridimensional 

configuration similar to the configuration of FIG. 8. 

As stated above. in the i 1.lustrative embodiment, the outer 

connecting portions 36 and solder balls 3 physically, electrically 

connect nearby semiconductor devices 71. That is.. each 
. . 

semiconductor device 71 can ·be electrically conneoted to another 

semiconductor device 71 withoa.t ttMdntermediary of the circuit board 

.4 and therefore via the ~rtest possible route. . . . . 

Further, as shown in FIG. 3E, the solder balls 3 and wlring 

tape 2 cooperate to form, e.g .• a wiring path 54. The wiring path 

54 e I ectr i ca I I y connects two semi conductor dev i ces 12 and 15 vi a the 

wi.ring ~ape 21 adhered to semiconductor chips 13 and 14, which 

intervene between the semiconductor devices 12 and 15. That is. the 

sem}conductor devices 1~ and 15 are eteotrically interconnected 

without the intermediary qf ~he ch·ips 13 and 14. 

Moreover. as shown in FIG. 3F) the oolder balls 3 and wiring 
oJlf • • • • • 

tape 2 ~ooperate to form, e.g., a wiring path 55. The wiring path 

55 •lectricalty connects·t~ semiconductor devices 73a and 73b via 

a wiring tape 21c incfud~ in a semiconductor device 73c, which 

intervenes between the suiconduc~or devices 73a and 73b. That is, 

the semi conductor devices 73' and 73b are e I ectr i ca 11 y interconnected 

without the i nte rmed i ary of the chips of the semi conductor dev i co 730. 
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The double-chips 81, 82 and 83 eaoh may be replaced with a 

si.ngle chip, in which case each semiconductor device 73 wi I I not be 

provided with the thtee chips 13. 14 (or 15) and 16 and will be 

assembled in the manner described above. 

-·'75.rnm .... 

Fourth Embodiment 

Referring to FIGS. 4Aand 48. a further alternative embodiment 

of the present invention is shown. As shown, a semi conductor device 

74 is made up of a semicondt1otor chip 1.8 and awir ing tape 22 resembling 

a fi Jm oarrier. The chip 18 is identical in configuration with the 

chip 1 of the f i rst embod i-nt. 1 n the i J I ustrat i ve embodiment, the 

wiring tape 22 has a rectangu I ar configuration dimensioned s I i ght I y 

greater than the length of the diagonal line of the chip 18 in the 

vertical and horizontal directions. 

~specific procedure for assombl ing the semiconductor device 

74 wi If be described hereinafter: F·irst, solder bal Is 3 are bonded 

to the front surface of the wiring tape 22. Subsequently, the front 

sutface of the chip 18 is a<Jhered to tho oenter of the roar surface 

of the wiring tape 22. At tt,~s instant, ~s shown in FIG. 4A, the chip 

ta is Positioned such that four sides thereof are inclined by 454 

relative- to the sides of th!., iring t.aAe 22. Thereafter, 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. 48. the four corners Qf the wiring tape 22 gather at the center 

of the rear surf ace of the tape 22. 
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f n the i I I ustrat i ve embodiment, the wiring tape 22 is adhered 

to alt of six surfaces of tho chip 18. The.outer connecting port: ions 

36- are positioned on three or mor'e of the six surfaces of the chip 

18. This al lows a plurality of senriconduotor devices 74 to be 

arranged bidimensionally or tridimensionally in the same manner as 

in the first embodiment. 

The w i r i ng tape 22, which is adhered to a 11 of th~ six surfaces 
- -

of the e~ip 18, has a rectangular contour and therefore needs a minimum 

amount: qf material. In addition, such a contour promotes efficient 

wiring design. The chip 18 may 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 secniconductor devices 71, 72 and 74 of the 

first, second and foutth ~diments. ·As shown, the wiring tape 2. 

20 or 22 i s a I am i nate of an i nsu I at ion f i Im 31, a w i r i ng I ayer 32, 

an adhesive I ayer 33, buried meta I 34, and a cover coat 35. The wiring 

fayer 32 is formed on one surface of the insulation film· 31 in a 

preselected pattern by f ithography. The cover coat or insulatot 35 

covers the above surface of the i nsul at ion f i Im 31. The cover coat 

35 is open at each land portion of the wiring layer 32 in order to 

implement the outer conn.eting portion 36. The solder ball 3 is 

bonded to the outer connect{~ portion 36. The adhesive layer 33 is 

formed on the other surface of the insulation film 31. 

The wiring tape a, .29- or 22 is adhered to the semiconductor 

«;hip 1. 10, 11 or 18 via the adhes.ive Jayer 33. The metal 34. playing 
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the role of the inner conneeting portion, is buried in aligned holes 

formed in part of the insulation film 31 and adhesive Jayer·33 that 

faces an electrode 5 included in the chip. The metal 34 is connected 

to the wiring layer 32 at one end and.connected to the electrode 5 

at the other end. The covQr coat 35 is formed with a hole 37 above 

the metal 34. To connect the oJectrode 5 and metal 34, a bonding tool 

30 presses part of the w i ring .1 ayer 32 over I y i ng the meta I 34 vi a the 

hole 37 for thereby bonding the metal 34 to the electrode 5. 

FIG. 6 shows a specific structure of the semiconductor device 

73 of the th i rd embodiment. As shown, the wiring tape 21 is a I am i nat~ 

of two i·nsulat ion 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 

$Urface of the insulation fi Im 4lb by lithography. Subsequently, the 

insulation fi Im 41a is for• on the above surface of the insulation 

fllm 41b. In a port ion B wtt.re a chip is to be mounted on one surface 

of the wiring tape 21~ the insulation film 42 is formed with.a hole 

at a land portion by etching, punching, laser drilling or similar 

t.echno I ogy, forming the .outer connecting portion 36. The solder ba 11 

3 is bonded to the ou~er connecting portion 36. 

In a portion A wh~re chips are to be mounted on both su·rf aces 

of the w i r i ng tape 21, the adhesive I ayer 43a is formed on the surf ace 

of the insulation fi Im 41a:;.si~ .to th~ surface where the wiring 

layer 42 is formed. The chip 14 or 15 js adhered to the wiring tape 
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21 via the adhesive layer 43a. The metal 44a is buried in aligned 

holes formed in the insulation film 41a and adhesive layer 43a at a 

position where it faces an electrode Sa included in the chip 14 or 

15. The meta I 44.a is connect.eel ta· the w i r i ng I ayer 42 at one end and 

connected to the electrode Sa at the other end. 

Likewise, in the portion A, the adhesive layer 43b is formed 

on the surface of the insulation fi tm41b opposite to the surface where 

the wiring layer 42 is formed. The chip 13 or 16 is adhered to the 

wiring tape 21 via the adhesive layer 43b. The metal 44b is buried 

in al ign.ed holes -formed in the insulation fi Im 41b and adhesive layer 

43b at a position where it faces an electrode 5b inoluded in the chip 

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 electrodes 5a and 5b to the meta Is 44a a~d 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 

therebet:ween. As a resu It, 'the tnQta Is 44a and 44b arc bonded to the 

electrodes 5a and 5b, respectively. 

In 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 ch~.-.. .. 1"2 or. t 1 are connected together by the 

adhesive tayer 43b. The metal 44c.is buried in aligned holes formed 

in the insulation f i Im 41& .. :-. ~h~ive Jayer 43b at a position whsre 

i~ faces an electrode 5c included· in ~he chip 12 or 17. The metal 

44c is connected to the wiring layer 42 at one end and connected to 
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the electrode Sc at the other end. A hole 47 is formed in the wiring 

f i Im 41a above the metal 44c. To connect the electrode Sc and metal 

44c, a bonding too J 30 pFesses part of 1:he wiring I ayer 42 positioned 

above the metal 440 exposed to the outside via the hole 47 . 

. In the configuration shown in FIG. 6, the insulation fi Ima 41a 

and 41b are formed of, e.g., poJyimide wh I le the wiring layers 42 is 

i 111J 1. eme.nted by, e. g. • copper fo i I. Such mater i a Is are. however, on I y 

i J lustrative and may be replaced with any other suitab.le materials. 

FIG. 7 shows a specific procedure for forming any one of the 

wiring tapes 2, 20 and 22. As shown in FIG. 7, (a). the wiring layer 

32 of copper is formed on cme surface of the insulation fi Im 31 formed 

of pol Yim i de. Adhesive is coated on the other surf aoe of the w i r i ng 

fl.Im 31. forming the adhesive layer 33. Th~ insulation. fi Im 31 is 

about 12 µ m th i ck. The w i r i ng I ayer 32 l s about 18 µ m ·:th i ck. 

Further, the adhesive layer 33 is about 10 µ m thick. 

Subsequent I y, as shown in FIG. 7, (b) , the w i ring I ayer 32 is 

se I ect i ve I y etched to form aw iring pattern (o i rou it patterning). As 

shown in FIG. 7, (c). the surface of the wiring layer 32 where the 

wiring pattern is present is coated 'ith the cover coat 35 (cover 

resist casting). As shown in FlG. 7, (d), a hole 91 is formed 

throughout the adhesive layer 33 and insulation fi Im 31 from the side 

apposite to the wiring layer 32 (laser dri 11 ing), so that the wifing 

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 Jn such a manner as to slightly protrude from the surface of the 
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a~hes i ve I ayer 33 (inner Cu:.p.I at i ng ~ i ng an exc i mer I aser) . As shown 

in FIG •. 7, (f), gold (Au) is pJated on the surface of the copper 92 

that protrudes from the '!lbove surfa~ of the adhesive layer 33 (inner 

Au plating). thereby coating copper 92. As shown in FfG. 7, (g). part 

of the cov~r coat 35 eoveri~g a land_ portion 94, which is included 

in the w i r i ng I ayer 32, is removed by etching (outer I aser dr i 11 i ng) , 

so that. the land portion 94 is exposed to the outside. Finally, as 

shown in FIG. 7. (n), gold 95 is plated on the land_portion 94 so as 

~o cover it (outer Au plating}. 

By the procedure shown in FIG. 7, the wiring tape 2. 20 or 22 

is for med. As for the wiring tape 21. the cover resist casting step . . 

of FlG. 7, (c). is replaced with a step of forming the insulation fi Im 

41a and a step of forming the adhesive layer 43a. 

· l n the i l I ustrat i ve embodiments shown and descr i bed, a w i r i ng 

1 ayer is part I y exposed to the outside to form a I and that p I ays the 

role of the outer connecting portion of the wiring tape. A solder 

ba-1 l is bonded to the I and in order to connect semi conductor dev i cos 

to each other. The so Ider. ba I l may be rep faced with any other 

suitable metal bump or even with a conductive projection contiguous 

with the wiring layer. if desired. Also, metal buried in the wiring 

'tape to serve as an inner _eQnnect i ng portion may be omi "t:ted, in which 

case the wiring fayer will be directly bonded to the electrode of a 

semiconductor chip. 

In summary, it wi 11 be seen that the present invent ion provides 

a semiconductor device and ·a.semiconductor module having various 
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unprecedented advantages, as enumerated below. 

(1) A single wiring t~ ia adhered to three or mor~ surfaces 

of a semiconductor chip. providing the semiconductor device with a 

package size comparable:with a bare chip size. This successfully 

avoids the dense arrangenaent· of a number of wirings. 

(2) Outer connecting portions are positioned on three or more 

surfaces of a semi~~or chip, so that a bidimensional or 

tridimensional, dense semiconductor module is achieved. 

(3) The wiring tape allows the chips of the semiconductor 

modu I e to be e I ectr i ca ( I y i ntereonnected vi a a re I at i ve l 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 oost of the wiring tape 

and ci reuit board. 

(4) Consequently, the bidimensional or tridimensional 

semiconductor module achie~es desirable electric oharaoteristios. 

In addition. such a semiconductor moduJe and the semiconductor device 

as small as a bare chip can be pro4uced at low oost. 

Various modifications wi JI b~ome possible for those ski I led 

in the art after receivin~the tea<;hings of the present disclosure 

without departing from the scope thereof. 



What is claimed is: 

1. A semiconductor device comprising: 

a semiconductor chip; 

a sintle wiring tape including a wiring layer having a 

preselected pattern: 

outer connecting.portions arranged on said wiring tape; and 

inner connecting .portions formed in said wiring tape and 

connected to electrodes included in said semiconductor chip; 
. . 

wherein said wiring tape is bent at edges of said semi conductor 

chip and adhered to at least three surfaces of said semiconductor chip, 

sai~ outer connecting portions being aaanged 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 surf'°68 facing each other. 

3. A semioonductor device as claimed in claim 1. wherein said 

auter connecting portions.-.Fe arranged on. among said at least three 

surfaces; two pairs of surfaees faaing each other. 

4. A semiconductor. elev.ice as ~!aimed in claim 1, wherein said 

outer connecting portions are arr~g_ed on. among said at least three 

surfaces. three pairs of .surfaces facing each other. 

5. A semiconduc;tor de¥ice as claimed in claim 1, wherein said 

semiconductor chip compri~es two semiconductor chips adhered to eaoh 

ot.her at rear surfaces thereof. 

6. In a semioonducrtor module comprising a plurality of 
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semiconductor devices, said plurality .of semiconductor devices each 

comprise: 

a semiconductor chip; and 

a single wiring_ tape coq>tising a wiring layer having a 

p·rese I eoted pattern, outer connecting portions arranged on said 

wiring tape, and inner connecting portions formed in said wiring tape 

and connected to electrodes includ$d in said semiconductor chip; 

said wiring tape is bent at edges of said semiconductor chip 

and adhered to at I east tht.ee surf aces of said semi conductor oh i p, 

said outer connecting portions being arranged on said at least three 

surfaces; and 

sald plurality of semiconductor devices are not only stacked. 

but also arranged side by side, and electrically interconnected via 

said outer connecting portions. 

1. A semiconductor module as claimed in claim 6, wherein each 

two semiconductor devices are electrically connectable via said 

wiring tape that be r ongs to a semi conductor device i ntel"ven i ng 

between said two semi eonduc.'tor dev i oes. 

8. A semiconductor module as claimed in claim 6, wherein each 
·. 

two semiconductor chips are ~lectrical ly connectable via said wiring 

tape that is adhered to a semiconductor chip intervening between said 

two.semiconductor chips. 

9. In a semicond~tor module comprising a plurality of 

bidimens·ional ly arranged semiconductor. devices. said plurality of 

semiconductor devices each comprise: 
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a semiconductor chip; and 

a single wiring tape comprising a wiring layer having a 

p~eselected pattern. outer connecting portions arranged on said 

wi-ring tape. and inner ~ting.portions forJ11ed fn said w!ring tape 

and conneoted to eleottod~a included In said semiconductor chip; and 

said wiring tape is bent at edges of said semiconductor chip 

and ~dhered to at least three surfaces of said semiconductor chip, 

said outet connecting portions being arranged on said at least three 

surfaces. 

10. A semiconductor module as claimed in claim 9, wherein each 

two semi conductor dev i css ar·e. e I sctr i cal I y connectab I e vi a said 

wiring tape that be I ongs to a semi conductor device intervening 

between said two semiconductor devices. 

11. A semi conductor module as claimed in claim 9, wherein each 

'two sem l~onductor chips •re e I ectri cal I y connectab I e vi a said wiring 

tape :that is adhered to a semiconductor chip intervening between said 

~wo· semiconductor chips. 

12. In a semiconductor moch.i le comprising a plurality of 

tridlmensional ly arranged semiconductor devices, said pluraJity of 

semiconductor devices each comprise: 

a semiconductor chip; and 

~ single wiring tape coms)rising a wiring layer having a 

preselected pattern, outer" connect.ing port ions arranged on said 

w i r i ng tape, and i nner connecting portions for med in said w i r i rig tape 

and· connected to electrod4ts inc.luded in said semiconductor chip: and 
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said wiring tape is bent at edges of said semiconductor chip 

4nd adhered to at least three surfaces of said semiconductor chip, 

saJd outer connecting portions being arranged·on said at least three 

surfaces. 

13. A semiconductor IQ9dule as claimed in clairn 12, wherein each 

two se1Rioonductor dev:ioes are electr icaf ly oonnectable vi~ said 

w i ring tape that be I ongs to a seat i conductor device intervening 

between said two semiconductor devices. 

14. A semiconduot.or module as claimed in cl aim 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. 

15. A semiconductor device comprising: 

at least two semiconductor chips; 

a single wiring tape including a wiring layer having a 

preseleoted pattern; 

outer connecting Portions arranged on said wiring tape; and 

inner connecting" portions formed in said w i ring tape and 

connected to electrodes included in· each of said at least two 

semiconduotor 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 cont iguous·wi th part intervening between said 

two semiconductor ehips is bent at edges of said two semiconductor 

chips and adhered to other surfaces of said two semiconductor chips. 
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16. A semiconductor device as claimed in claim 15. wherein said 

outer connecting port i om; ar-e arranged on. among said at I east three 

surfaces, a pair of surf~OO;$ facing each other. 

17. A semiconduct~r.device as claimed in claim 15, wherein said 

outer connecting portions are arranged on, among said at I east three 

surfaces, two pairs of surfaces facing each other. 

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

outer connecting portions ere arranged on. among said at least three 

surfaces, three pairs of surfaces facing each other. 

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 c~rising a plurality of 

semiconductor devices. said plurality of semivonductor devices each 

comprise: 

at least two semiconductor chips; 

a single wiring tape incl..,.ding a wiring layer having a 

preselected pattern; 

outer connecting ~ft.ions artanged on said wiring tape; and 

inner connecting portions formed in said wiring tape and 

eonnect.e"d to e I eotrodes inc I uded in each of said at least two 

semiconductor chips; 

two semiconductor c~ips, which face each other at one surface 

thereof, are interconnected by said.wiring tape; 

part of said wiring tape contiguous with part intervening 
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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, and.electrically interconnected via 

said outer connec~ing portions. 

21. A semi conductor mqdu I e as c J aimed in c I aim 20, wherein each 

two semiconductor devices are electrically connectable via said 

w i r i ng tape that be I ongs to a sern i conductor- device intervening 

between said two semiconductor devices. 

22. A semiconductormodule$sclaimed in claim20, 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. 

23. In a semiconductor module oompr is ing a p I ura I ity of 

bidimensional ly arranged semiconductor devices. said plurality of 

semiconductor devices each comprise: 

at leas~ two semiconduc~or chips: 

a single wiring tape including a wiring fayer having a 

preselected pattern: 

outer connecting ~rt ions arranged on said wiring tape; and 

inner connecting po.rt ions formed in said wiring tape and 

conl"!ected to e f ectrodes inc I uded in each of said at J east two 

semiconductor chips; 

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

part of said wirinJ t~pe contiguous with part intervening· 

between said two semiCQndUctor chips is bent at edges of said two 

semiconductor chips and adhered, to other surfaces of said two 

'semiconductor chips. .., 
24. A semi conductorrnOdule as claimed in cf aim 23, wherein each 

two semiconductor devices are electrically connectable via said 

wiring tape that be I ong$ to a semi conductor device intervening 

between said two semiconductor devices. 

25. A semi conductor IR!)du.le as cl aimed in claim 23. wherein each 

two semiconductor chips "r~.electrical ly ccnnectable 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 

~ridimensionally 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; 

outer connecting-portions arranged on said wiring tape; and 

inner connecting portions formed in said wiring tape and 

connected to electrodes inc:; I uded in each of said at I east two 

semiconductor chips; 

two semiconductor Qhips, which face each other at one surface 
.. 

~h~reof, are interconnected by said wiring tape; and 
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part of said wiring·t.ape.contiguous with part intervening 

between said two semiconductor chips is bent at edges of said two 

sernioonduc'tor ohips and adhered to other surfaces of said two 

~iconductor chips. 

27. A semi conduct0r module as claimed in c:;l aim 26, where in eacti 

two semiconductor devices are e.lectrically connectable via said 

w i .ring tape that be 1 ongs to a semi conductor device intervening 

between said two semiconductor devices . 

. 28. A semi conductor module as c J aimed in c I aim 26, wherein each 

two semiconduct~I' chips are electrical Jy connectable via said wiring 

tape that is adhe(ed to a semicondl.ictor chip intervening betwoen said 

two semiconductor chips. 

29. A semiconductor device comprising: 

at least two semiconductor chips; 

a single wiring tape incfuding a wiring layer having a 

preselected pattern; 

outer connecting portions· arranged on said wiring tape; and 

inner oonnec~ing portions formed in said wiring tape and 

oonnecte"d to e I ectrodes inc I uded in each of said at I east two 

semiconductor chips; 

'!therein said at least. two semiconductor devices· are 

respectively adhered to ~ite su~faces of said wiring tape, and 

wherein other part of $8id wiring tape is bent at edges of said 

semi conductor chips and · adhered · to other surf aces of said 

semiconductor chips. 
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30. A semiconductor device as claimed in claim 29. wherein said 

outer connecting port i ona are arranged on, among said at I east three 

surfaces, a pair of surf~s facing each other. 

31. A semiconductor device as c I aimed in cl aim 29, wherein said 

outer connecting portions are arranged on. among said at least three 

surfaces, two pairs of surfaces facing each other. 

32. Asemiconductordeviceasclaimed inclaim29. wherein said 

outer connecting portions are arranged on, among said at least threo 

surfaces, three pairs of surfaces facing each ·other. 

33. A semi conductor device as claimed in olaim29, wherainsaid 

semi conductor chip comprises two &em i conductor chips adhflred 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; 

outer connecting portions arranged on said wiring tape; and 

inner connecting j>ortions formed in said wiring tape and 

C°'1neeted to e I ectrodes inc r uded in each of said at I east twQ 

semiconductor chips; 

said at least two semiconductor devices are respectively 

adhered to opposite surfa~$ of said wiring tape; and 

other part of sa ld wiring tape is bent at edges of said 
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semiconductor chips and adhered to othar s·urfaces of said 

semiconductor chips. 

35. A sem l conductor modu I e as c I aimed in c I aim 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 ir:i claim34, wherein each 

two semiconductor chips are c I sctri ca I J y connectab I c v i a sa id w i ri ng 

tape that is adhered to a $emiconduc-tor chip intervening betweon said 

two semiconductor chips. · 

37. In a semiconductor module comprising a plurality of 

bidimensionally arranged semiconductor devices, said plurality of 

semieonductor devices each comprise: 

at least two semiconductor chips; 

a s i ng I e w i ring tape inc I ud i ng a wiring I ayer having a 

.Prese I ected pattern; 

outer connecting por~ions •rrQnged on said wiring tape; and 

inner connecting QOrt ions formed in said w i r i ng tape and 

connected to electrodes i~luded in eaoh of said at least two 

semiconductor chips; 

sa i·d at I east two semi conductor devices are respective I y 

adhered to opposite surfaces of said wiring tape; and 

other part of said wiring tape is bent at edges of said 

sern i. conductor oh i ps and adhered to other surfaces of said 

semi conductor chips. 



·····==-

Hll\U\ \\tltltl\Hl'I tl till 35 
* c L M ~ * 

38. A semiconducto·r module as claimed in claim 37, wherein each 

two semieonductor devices are electrically conneotabfe via said 

wiring tape that. belongs to a semiconductor device intervening . . 

between said two semiconductor devices. 

39. A semiconductor niodule as.claimed in cl aim 37. wherein each 

two semiconductor chips are etectrical ly connectable via said wiring 

tape that ; s adhered to a semi conductor chip intervening between said 

two semiconductor chips. 

40. In a semicondL,ictor module comprising a plurality of 

tridjmensionalty arrarig~ 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; 

outer connecting portions arranged on said wiring tape; and 

inner connecting portions formed in said wiring tape and 

connected to e I set rodes inc I uded in each of said at I east two 

'emiconductor chips; 

said at least two semiconductor devices are respectively 

adhered to opposite surf,¢.e~ of said wiring tape; and 

o"t:her pari: of said .wiring tape is bent at edges of said 

semiconductor chips and adhered to other surfaces of said 

semiconductor chips. 

41. A semi conductor QlOdule as claimed in claim 40, wherein each 

two semi conductor dev i cos are e I ect r i ca I I y connect ab I e vi a said 
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wiring tape that be I ongs- to a semi eonduotor device intervening 

between said two semi~~dUC4.tor d.evices. 

42. A semi conductor modu I e as claimed in c I aim 40, wherein each 

two semiconductor chips are electrically connectable via said wiring 

tape that is adhered to a Qemiconduot.or chip intervening between s~id 

~WO semiconductor chips. 


