
Specification 

A SEMICONDUCTOR DEVICE AND AMETHOD OF MANUFACTURING THE 

SAME AND AN ELECTRONIC DEVICE 

5 BACKGROUND OF THE INVENTION 

- Field of the· Invention 

The_ present invention relates to a ·semiconductor 

device and, more particularly, to.a technique 

advantageously appl,i.ed to a semiconductor device in 

10 which two semiconductor chips are stacked-on one 

another and are encapsulated with a single resin 

encapsulant. 

Descrtption of the Related Art 

For the purpose of increasing the capacity of a 

15 storage circuit system, stacked semiconductor devices 

have been proposed in which two semiconductor chips 

forming a mem~ry circuit system are stacked on one 

another and are encapsulated with a single resin 

encClpsulant. F'.or example, Japanese unexamined patent 

20 publication No. B7{1995)-58281 discloses a stacked 

semiconductor device having a LOC ~lead on chip) 

structure. 

A stacked. semiconductor device having a LOC 

structure is CQmprised of a first semiconductor chip 

25 and a second semiconductor chip having a plurality of 
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electrode pads formed on a circuit forming surface 

thereof which is the top surface, i.e., one of 

principal surfaces opposite to each other, ·a.plurality 

Of first leads bonded and secured to the circuit 

5 forming surf ace of the. first semiconductor chip with 

an insulating film interposed therebetween and 

electrically connected to the electrode pads on the 

cirguit forming surface through conductive wires, a 

plurality of second leads bonded and secured_to the 

10 circuit forming surface of the second semiconductor 

chip w~th an insulating film interposed therebetween 

and electrically connected to the electrode pads on 

the circuit forming surface through conductive wires 

and a resin encapsulant for encapsulating the first 

15 semiconductor chip, second semiconductor.chip, inner 

portions of the first leads, inner portions of the 

second leads, the wires and the like. The first .and 

second semiconductor chips are stacked with their 
.· 

circuit forming surfaces. facing each other. The first 

20 and second leads are bonded with respective connecting 

portions overlapping each other. 

25 

The inventors have encountered the following 

problems in the course of the qevelopment of stacked 

semiconductor· device. 

The conventional LOC structure as described 
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above results in an increase in manufacturing cost 

because the manufacture involves the use of two lead 

frames when this structure is adopted. 

The above-described conventional technique 

s necessitates two lead frames because two semiconductor 

chips are to be stacked. 

Further, since two semiconductor chips are 

stacked, the electrode pads of the two semiconductor . . 

chips can not be provided in four directions on the 

10 semiconductor chips with a single lead frame. 

It is therefore an object of the invention to 

provide a technique which make.s it possible to ·reduce 

the thickness of a semiconductor device by stacking 

two semiconductor chips and encapsulating the two 

15 semiconductor chips with a single resin encapsulant. 

It is another object of the invention· to provide 

a technique that accommodates a structure of a 

semiconductor device having two semiconductor chips 

stacked and encapsulated with a single resin 

20 encapsulant in.which a single lead frame serves 

electrode pads p,rovided along four sides of the stack 

formed by the:two semiconductor chips. 

It is still another object of the invention to 

provide a technique to make it possible to provide.a 

25 multi-chip package having a reduced mounting without 
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.changing the stor~ge capacity. 

It is still another object of the invention to 

.provide _a technique that makes it possible to prevent 

cracks in a structure of a semiconductor devic_~ having 

s two semiconductor chips stacked and encapsulated with 

a single resin encapsulant. 

The above and other objects and novel features 

of tfte invention will be clearly understood from the 

description of this specification and the acc~mpanying 

10 drawings. 

SUMMARY"OF THE INVENTION 

Typical aspects of the invention disclosed in 

· 15 this specification can be briefly summarized as 

follows. 

(1) There is ·provided a semicon~uctor.device 

comprising: 

a first semiconductor chip having a circuit 

20· forming surface and a back surface opposite to the 

·circuit forming ·surface and a plurality of electrode 

pads form,ed on the circuit forming surface; 

a second semiconductor chip having a circuit 

forming surf ace and a back surface opposite to the 

25 circuit forming surface and a .plurality of electrode 
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.pads formed on the circuit forming surface and having 

a plane size greater than that of the first 

semiconductor chip; 

a plurality of leads each ~aving an inner 

5 portion and an outer portion, the inner portions being 

electrically connected to respective electrode. pads of 

the first and second semiconductor chips through 

conquctive wires; 

a support-lead having an inner portion and an 

10 outer portion for supporting the second semiconductor 

·chip with the inner portion; and 

a resin encapsulant f~r ~nc~psulating the first 

semiconductor chip, the second semiconductor chip, the 

inner portions of the leads, the·. inner portion of the 

15 support lead and the wires, wherein 

the first semiconductor chip is bonded and 

secured to the second semiconductor chip with the back· 

surface of the first semiconductor· chip and the 

circuit forming surface of the second semiconductor 

20 chip facing each other and wherein 

the inner portion of the support lead is bonded 

and secured to the circuit forming surf ace of the 

second semicc,:mductor chip·. 

(2} There is provided a semiconductor device 

25 according to the first aspect, wherein a part of the 
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,. 
.inner portions of the leads :j.s E_>rovided on the circuit 

forming surface of the second semiconductor chip. 

(3) There is provided-a semiconductor device 

comprising: 

a first semiconductor chip having a circuit 

forming surface and a back .surface-opposite to -the. 

circuit forming surface and.a plurality of electrode 

pad~ formed on the circuit forming. surface; 

a second semiconductor chip having a circuit 

10 forming surface and a back surface opposite to the 

15 

20 

circuit forining surfac_e and a. plurality of electrode 

pads formed on the circuit f ~rming surf ace and having 

a plane size greater than that of the first 

semiconductor chip; 

a plurality of leads each having an inner 

portion and an outer portion, the inner portions being 

electrically connected to respective electrode pads of 

the first an4 second semiconductor chips through· 

conductive wires; 

a support lead having an inner portion and an 

outer portion for supporting the second semiconductor 

chip with the inner portion; and 

a resin encapsulant-fo:r encapsulating the first 

semiconductor chip, the second semiconductor chip, the 

25 inner portions of the leads, 'the inner portion of the 
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.· . support lead and the wires, ·wherein 

the _first semiconductor chip is bonded and 

secured to the second semicondµ~tor chip with the back 

surface of the first semiconductor chip and the back 

5 surf ace of the second semiconductc;>r chip facing each 

other and wherein 

10 

the inner portion of the sup~ort lead is bonded 

and secured to the back surface of the second . . 

semiconductor chip. 

(4) There is provided a semiconductor device 

comprising: 

a first semiconductor chip having a circuit 

forming surface and a back surface _opposite to the 

circuit forming surface and a plurality of electrode 

15 pads formed on the circuit forming surface; 

20 

a second semiconductor chip. having a circuit 

forming surface and a back surface opposite to the 
. . 

circuit forming surface and a plurality of electrode 

pads formed on the c:::ircuit :forming surface and b,aving 

a plane s~ze greater than that Of the first 
\ 

semiconduc~or_chip; 

a plurality C?f leads each having an inner 

portion and an outer portion, the inner portions being 

electrically connected to respective electrode pads of 

25 the first and second semiconductor chips through 
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conductive wires; 

a support lead having an .inner portion and an 

outer portion fo.r supporting the first_ and second· 

semiconductor chips with the inner portion; and 

5 a resin encapsulant for encapsulating the first 

semiconductor chip, the se~ond semiconductor chip, the 

inner portions of the leads, the ~nner portion of the 

supgort lead and the wires, wherein 

the first semiconductor chip is bonded and 

10 secured to the second semiconductor chip with the back 

surf ace of the first semiconductor chip an~ the 

circuit forming surface of the second semiconductor 

chip facing each other and wherein 

the inner portion of the support lead is bonded 

15 and secured to the circuit forming surfaces of the 

first· and second s.emiconductor chips. 

(5) There is provided a semiconductor device 

accor~ing to the 'fourth aspect, wherein a part of the 

iµner portions of the.leads is provided on the circuit 

20 forming surface of the second semiconductor chip. · 
. . 

(6) There is provide<:l:a semiconductor device 

comprising: 

a first semiconductor chip having a circuit 

forming surface and a back surface.opposite to the 

25 circuit forming surface and a plurality of electrode 
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.pads ·formed on the circuit forming surface; 

a second semiconductor· chip having a ~ircuit 

forming surface and a back surface opposite to the 

circuit forming surface and a plurality of electrode 

5 pads formed on the·circuit forming surface and· having 

a plane size greater than that of the first 

semiconductor chip; 

a plurality of leads each having an inner 

portion and an outer portion·,· the ·inner portions being 

10 electrically connected to respective electrode pads of 

the first and second semiconductor chips through 

conductive wires; 

a support lead having an inner portion and an 

outer portion for supporting the first and second 

15 semiconductor chips with the inner portion; and 

a resin encapsulant for encapsulating the first 

semiconductor chip, the second s.emiconductor chip·, the 

inner portions of the leads, the inner portion of the 

support lead· ~nd the wir~s, wherein 

20 the first semiconductor chip is bonded and 

25 

secured to the second s~miconductor chip with the back 

surface of the· first semiconductor chip and the back 

surface of the second semiconductor chip facing each· 

other and wherein 

the inner portion of the support lead is bonded 
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.. and secured to the circuit forming surface of the· 

first semiconductor chip and the back surface of the 

second semiconductor chip._ 

(7) There is provided a semiconductor device 

5 comprising: 

10 

a first semiconducto~ chip having a "circuit . 

forming surface and a back surfac~ opposite to the 

ci.rc;uit forming surface and a plurality of electrode 

pads formed on the circuit forming surface; 

a second semiconductor chip having a circuit 

forming surface and a back surfac.e opposite to the 

circuit forming surface and a plurality of electrode 

·pads formed on_the circuit forming surface and having 

a plane size greater than that of the first 

15 semiconductor chip; 

a plurality of leads each ·having an inner 

portion and an outer portion; the inner portions being 

electrically connected to respective electrode pads of 

the first and second. semiconductor chips· through 

20 conductive wir~s; 

a support l~ad having an inner portion and an 

outer portion for supporting the first and second 

semiconductor chips with the inner portion; and 

a resin encapsulant for encapsulating the first 

2·5 ·semiconductor chip, the second semiconductor chip, the 

- 10 -



.. inner portions of the leads, the inner po~tion.of the 

support lead and the wires, wherein 

the· first semiconductor chip is. provided on the 

second semiconductor chip with the resin of the resin 

· 5 encapsulant ·interposed between the back surface of the 

first semiconductor chip and the circuit forming. 

surf ace of the ·second semiconduct~r chip and wherein 

the inner portion of the support lead is bonded 

and secured to the circuit forming surfaces.of the 

10 first and second semiconductor chips. 

15 

(8) There is provided a semiconductor device 

according to the seventh aspect, wherein a :part_ of the 

inner portions of the leads is provided on the circuit 

forming surface of the second semiconductor chip. 

(9) There is provided a semiconductor device 

comprising: 

a first semiconductor chip having. a circuit 

forming surface and a back surface opposite to the 

circuit forming surface and a plurality of electrode 

20 pads formed on the circuit forming surface; 

a second semic:onductor chip having a circuit 

forming surface and a back surface opposite to the 

circuit forming surface and a plurality Of electrode 

pads formed on the circuit forming surface and having_ 

25 a plane size greater than that of the first 
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.· . semiconductor chip; 

a plurality of leads each having an inner 

portion and an o.uter portion, the inner· portions being 

electrically connected to respective ele~trode pads of 

5 the first and second semiconduc~or chips through 

conductive wires; . 

a support lead having an .inner portion and an 

outer portion for supporting the firs~ and second 

semiconductor chips with the inner ·portion; and 

10 a resin encapsulant for encapsulating the first 

semiconductor chip, the second semiconductor chip, the 

inner portions of the leads, the inner portion of the 

support· lead an~ the.wires, wherein 

the first semiconductor chip is provided o.n the 

15 second.semiconductor chip with the resin ·of the resin 

encapsuiant interpo~ed between the back surf ace of the 

first semiconductor chip and the back surf ace of the 

second semiconductor chip and wherein 

the inner portion of the support le~d is bonded 

20 and secured to the circuit forming surface of the 

first-semiconductor chip and the back surf~ce of the 

second semiconductor chip. 

( 1 O ) There is provided a· s emic.onductor -device 

according any of the fi~st through ninth aspects, 

25 wherein the support lead is configured to serve as 
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-both·a pow~r supply lead and a reference potential 

lead. 

(11) There.is provided a method of manufacturing 

a semiconquctor device comprising the steps of: -

providing a first semiconductor chip having a 

circuit forming surface and a bac~ surface opposite to 

the circuit forming surf ace and a plurality of 

eleotrode pads formed on the· circuit foi:ll\ing ·surfac.e 

and providing a second semiconductor chip having a 

10 circuit forming surface and a back surface opposite to 

15 

the circuit forming surface and a plurality of 

electrode pads formed on the circuit forming surface 

·and having·a plane size greater than that of the first 

semiconductor chip; 

forming a semiconductor chip stack by bonding 

and securing the·back surface of the first. 

semiconductor chip to the circuit forming surface. of 

the second semiconductor chip; 

bonding and securing an inner portion of a 

20 support lead to the circuit forming surface of the 

second semicond.uctoi; chip; 

electricaliy connecting the electrode pads of 

the first and second-semiconductor chips to inner 

portions of a plurality of leads respectively th~ough 

2 5 conduc-ti ve wires ; and 
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10 

encapsulating the first semiconductor chip, the 

s~cond semiconductor chip, the inner portions of the 

leads, the inner portion of the support lead and the 

wires • 

. (12) There is provided a method of manufacturing 

a semiconductor device according to the eleve"nth 

aspect, comprising the step of providing a part of the 

inner portions of the leads on the circuit forming 

surface of the second semiconductor chip. 

(13) There is provided a method of manufacturing 

a s.emiconductor device comprising the steps- of: 

providing a first semiconductor chip having a 

circui~ forming surface and a·back surface opposite to 

the circuit forming surface and a plurality of 

15 electrode pads formed on the circuit forming surface 

and providing a second semiconductor chip having a 

circuit forming surface and a back surface opposite to 

the circuit forming surface ancl a plurality of · 

electrode pads formed on·the circuit forming surface 

20 and having a plane size greater than that of the first 

semiconductor chip; 

forming a semiconductor chip stack by bonding 

and securing the back surface of the· first 

semiconductor chip to the back surface of the second 

25 semiconductor chip; 

- 14 -



·bonding and securing an inner portion of a 

support lead to the back surfac~ of the second 

semiconductor chip; 

electrically connecting the electrode pads of 

s the first and second semiconductor chips to inner 

portions of a plurality of leads respec.tively through 

conductiye.wires; and 

encapsulating the first semiconductor chip, the 

second semiconductor chip, the inner por.tions of the 

10 leads, the inner portion of the support lead and the 

(14) There is provided· a· method of manufacturing 

a ·semiconductor device comprising the steps of: 

providing a first semiconductor chip having· a 

15 circuit forming surface and a back surface opposite to 

the circuit forming surf ace and a plurality of 

el~ctrode pads formed on the circuit forming surface 

and providing a second semiconquctor chip having a 

circuit forming surface and a bac.k surface opposite to 

20 the circuit form_ing surface and a plurality of 

electrode pads fQrmed on the circuit forming surface 

and having a plane size greater than that of the first 

semiconductor chip; 

disposing the back surf ace of the first 

25 semiconductor chip and the circuit' forming surface of 
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·the second semiconductor chip in a· face-to-face 

·relationship with each other and securing and 

supporting them at an inner portion of a support lead 

to form· a semiconductor chip stack with a gap between 

· 5 them; 

electrically connecting the electrode pads of 

the first and second semiconductor chips to inner 

por~ions of a plurality of leads respectively through 

conductive wires; and 

1 O encapsulating the first ·semiconductor. c·hip, the 

second semiconductor chip, the inner portions of the 

leads, the inner portion of the support lead and the 

wires. 

(15) There is provided a method of manufacturing. 

15 a. semicqnductor device according to the fourteenth 

aspect, c~mprising the step of ·providing a part of the 

inner p~rtioµs of the leads on the circuit forming 

surface of the second semiconductor chip. 

. · ( 16) There is provided a method . of manufacturing 

20 a semiconductor device comprising·the steps of: 

providing a first semiconductor chip having a 

circuit f~rming surface and a back surf ace opposite to 

the circuit forming surface and a plurality of 

electrode _pads formed on the circuit forming surface 

25 and providing a second semiconductor chip 'having a 
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·circuit.forming surface and a back surface opposite to 

the circuit forming surface and a plurality of 

· electrode pads formed on the circuit forming surface 

and _having a plane size greater than that of the -first·· 

5 semiconductor chip; 

disposing the back surface of the first 

semiconductor chip and back surf ace· of the second 

semiconductor chip in a face-to-face relationship with 

each other and·securing and supporting them at an 

· 10 inner portion of a support lead to form a 

semic~nductor chip stack with a gap between theni; 

electrically connecting the electrode pads of 

the first and second semiconductor chips .to inner 

portions of a plurality of leads. respectively through 

lS conductive wires; and 

20 

·encapsulating the first semiconductor chip, ·the 

second semiconductor chip, the inner portions of the 

leads, the inner portion of the support ~ead and the 

wires.· 

BRIEF DESCRIPTION OF THE DRAWINS 

Fig. 1 is a schematic plan view of a 

semiconductor device which is a first embodiment of 

25 the invention with an upper part of a resin 
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·encapsulant thereof removed. 

Fi_g. 2 is a schematic sectional view taken 

along tbe line A-A in Fig.· 1. 

F-ig. 3· is a schematic sectional view taken 

5 along the line B-B in Fig. ~-

10 

Fig. 4 is a schematic sectional· view of a p_art 

of Fig. 3. 

Fig. 5-is a schematic sectional view taken along 

the· line C-C in Fig. 1. 

Fig. 6 illu.strates functions and arrangement of 

leads of a semiconductor device according to the first 

embodiment. 

Fig. 7 is a schematic plan view of a· lead frame 

used for a process of manufacturing a semiconductor 

15 device according to the .first embodiment. 

Figs. SA, BB and BC are schematic· sectional 

views of a semiconductor dev~ce according to the first 

embodiment for explaining the manufacture of the same. 

Fig. 9 is a schematic plan view of a lead frame 

20 with the resin encapsulant formed thereon during the. 

manufacture of a semiconductor device according to the 

first embodiment. 

Fig. 10 is a schematic plan view of lead frames 

in a quintuple structure with the resin encapsu·lant 

25 formed thereon during the manu!acture of semiconductor 
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·devices according to the first embodiment. 

Fig. 11 is a schematic sectional view of 

semiconductor·devices according to the first 

embodiment as mounted on a substrate. 

Fig. 12 is a schematic plan view of a 

semiconductor device which is ~ second embodiment of 

the invention with an upper part ~f a resin 

encapsulant thereof removed. 

Fig. 13 is a schematic ·plan view of a 

10 semiconductor device which is a third embodiment of 

15 

the invention with an upper part of a resin 

encapsulant thereof removed. 

Fig. 14 is a schematic sectional view 

along the line D-D in Fig. 13. 

Fig. 15 
. . 

a schematic sectional view J.S 

along the line E-E in Fig., 13. 

Fig. 16 is a schematic plan view of a 

taken 

taken 

semiconductor device which is a fourth embodiment of 

the invention with an upper part.of a resin 

20· encapsulant thereof removed. 

Fig. 17 is a schematic sectional view taken 

along the line F-F in Fig. 16. 

Fig. 18 is a schematic sectional view taken· 

along the line G-G in Fig. 16. 

25 Fig. 19 is a schematic plan view of a 
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·semiconductor device which ·is a fifth embodiment of 

the invention with an upper part of a resin 

encapsulant thereof removed. 

Fig. 20 is a schematic sectional view taken 

5 along the line H-H in Fig. 19. 

Fig. 21 is a schematic sectional view taken 

along the line ·1-I in Fig·. 19. 

Figs. 22A, 22B and 22C. are schematic.sectional 

views of a semiconductor device according to the fifth 

.1 O embodiment for expl_aining the manufac~ure of the same. 

15 

Fig. 23 is .a schematic plan view.of a 

semiconductor device which ·is a sixth embodiment of 

the invention with an upper part of a resin 

encapsulant thereof removed. 

Fig. 24 is a schematic sectional view taken 

along the line J-J in Fig·. 23. 

Fig. 25 is a schematic sectional view taken 

along the line K-K in Fig. 23. 

Figs. 26A, 26B, 26C and 2GD are schematic 

· 20 sectional views of a·semiconductor device according_ to 

the sixth embodiment for explaining the manufacture of 

the same. 

Fig.·27 is a schematic plan view of a 

semiconductor device which is a seventp·embodiment of 

25 the invention with an upper part of a resin 
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.. encapsulant thereof removed. 

-Fig. ia i.s a schematic sectional view taken 

along the line L~L in.Fig. 27. 

Fig. 29 is a schematic sectional view taken 

5 along the line M-M in ·Fig. 27. 

10 

Figs. 30A, 30B and 30C are schematic sectional 

views of a semiconductor device a~cording to.the 

seventh emb~diment ·for explaining the.manufacture of 

the same. 

Fig. 31 is a schematic plan view of a 

semiconductor device which is ·an eighth ·embodiment of 

the invention with an upper part of a resin 

encapsulant ·thereof removed·. 

Fig. 32 is a schematic sectional view taken 

15 along the line N-N in Fig. 31. 

Fig. 33 i's a schematic sectional view taken 

along the line P-P in Fig. 31. 

Figs. 34A, 34B, 34C and 340 are schematic. 

sectional views of a sem~conductor device according to 

20 the eighth embodiment for explaining the manufacture · 

of the same. 

Fig. 35 is a schematic plan view of a 

semiconductor device which is a ninth embodiment of 

the invention with an upper part of a resin 

25 encapsulant thereof removed. 
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Fig. 36 is a schematic sectional view taken 

along the line Q-Q in Fig. 35. 

Fig. 37 is a schematic sectional view taken 

qlong the line R-R in Fig. 35. 

5 .Fig. 38 is a schematic sectional view taken 

along the line s-s in Fig. 35. 

Fig. 39 is a schematic plan :view of a part of 

Fig •• 35. 

Fig. 40 is a schematic plan view of a part of 

10 Fig. 35. 

Fig. 41 is an enlarged schematic sectional view 

of a part of Fig. 36. 

Fig. 42A is a schematic plan view showing a 
- ' 

first semiconductor wafer used for the.manufacture of 

15 a semiconductor device accordi.ng to the ninth 

embodiment. 

Fig. 42B is a schematic sectional view of the 

first semiconductor wafer. 

· Fig. 43A is a s_chematic plan view showing a 

20 second semiconductor wafer used for the manuf~cture of 

a semiconductor device according to the ninth 

embodiment. 

Fig. 43B is a ·schematic sectional view of the 

second semiconductor wafer. 

Figs. 44A, 44B, 44C_and 44D are.schematic · 
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··sectional views of a semiconductor device according to 

the ninth aspect for explaining the manufacture of the 

same • 

. Fig. 45 is a schematic sectional view of the 

5 semiqonductor device according to the ninth aspect for 

explaining the manufacture of the same. 

Fig. 46 is a schematic sectional view of the 

semiconductor device according to the ninth embodiment 

for explaining the manufacture of the same. 

10 · Fig •. 4 7 is a schematic sectional view of the 

semiconductor device according to the ninth embodiment 

for explaining the manufacture of the same. 

-Fig.' 48 is a schematic sectional view of the 

semiconductor device according to the ninth embodiment 

15 for explaining the manufacture of the same. 

Fig. 49 is a schematic plan view of a CF card 

incorporating a semiconductor device according to the 

ninth embodiment of the invention. 

Fig. 50 is a schematic sectional view of a 

20 semiconductor device which is a modification of the 

ninth embodiment of the invention. 

Fig. 51 is a schematic sectional view of a 

semiconductor device which is a tenth .embodiment of 

the invention with an upper part of a resin 

25 en·capsulant thereof removed •. 
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Fig. 52 is a .schematic sectional view taken 

along the line T-T in Fig. 51. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Modes of carrying out the ·invention will ~ow be 

described in detail with reference. to the drawings. 

Through?ut the drawings presented here for explaining 

the best modes of carrying out the invention, parts 

10 having like functions will be indicated by like 

reference numbers and will ~ot be described 

repeatedly. 

(First Embodi.Inent) 

The present embodiment refers to an example of 

15 an application of the invention to a TQFP (Xhin Quad 

Elat Eackage) type semiconductor device having a 

quadruple lead structure. 

Fig. l is a schematic plan view of a 

semiconductor device which is a first embodiment of 
20 .the invention with an upper part of a resin 

encapsulant thereof removed. Fig. 2 is a schematic 

sectional view taken along the line A-A in Fig. 1. 

F·ig. 3 is a schematic sectional view taken along the 

line B-B in Fig. 1. ~ig. 4 is a schematic sectional 

25 view of a part of Fig~ 3. Fig. 5 is a schematic 
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·sectional view taken along the line C-C in Fig. 1. · 

As shown in Figs. 1, 2, 3 and S, a semiconductor 

device 1 of the first embodiment has a semiconductor 

· 'ch.ip (first semiconductor chip) 2 obtained by forming 

S a plurality of electrode pads 4 on a circuit -forming 

surface (one principal surface) 2X of a quadrangular 

semiconductor substrate' and a semiconductor chip 

(second semiconductor· chip) 3 obtained by.forming a 

plurality of electrode pads 4 on a circuit forming 

10 surface (one principal surface) 3X of a quadrangular 

semiconductor substrate having dimensions greater than 

those of the semiconductor chip 2. For ·example, an 

ASIC (Application .S.pecific .Integrated C.ircuit which is 

a general purpose integrated circuit) chip is used as 

15 the semiconductor chip 2 of th~ present embodiment, 

and a flash memory chip is used as the semiconductor 

chip 3. 

In the present· embodiment, for example, ~he 

semiconductor chip 2 has a square surface 

20 configuration and the semiconductor chip 3 has a 

rectangular surface configuration. The semiconductor 

chip 3 is formed in·a plane size (outline dimensions) 

greater than that of the semicon~uctor chip 2. 

The surface of the semiconductor chip 2 opposite 

25 to th.e circuit forming sur;face 2X, i.e., the back 
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.··surface (another principal surface) facing the circuit 

forming surface 2X is placed (loca:ted) on the circuit 

. forming surface 3X of the semiconductor chip 3; and 

the back surf ace of the semiconductor chip 2 and the 

5 . circuit forming ·surface 3x of the semiconductor chip 3 

are bonded and secured using an adhesive 5 as they are 

to form a semiconductor chip stack. A support lead 6 

is bonded and secured to the circuit ~arming surf ace 

3X of the semiconductor chip 3 of the semiconductor 

10 chip stack to support the semiconductor chip stack~ 

Inner portions 7A of leads 7 having the inner 

portions 7A and outer portions· 7B are located outside 

the semiconductor chip stack consisting of the 

semiconductor (;:hips 2 and 3. The inner portions 7A 

1-S and the respective electrode p~ds 4 of the 

semiconductor chips 2 and 3 are electrically connected. 

by conductive wires 8. The semico~ductor chip stack, 

wires 8 and the inner portions. 7A of the leads 7 are 

encapsulated with a resin encapsulant 9. 

20 For· example, each of the.semiconductor chips 2 

and 3 is primarily comprised of a semiconductor 

substrate made of single crystal silicon and a 

multipliciiy·of ~iring-layers formed on ·the 

semiconductor substrate. For example, a flash memory 

25 of 64 Mbit is formed in the semiconductor chip 3 as a 

26 
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.··memory circuit system. 

The plurality of electrode pads (bonding pads) 4 

are formed along the four sides of the circuit forming 

surface 2X ·Which is the top surface (one principal 

s sur_face) of the semiconductor chip .2. Each of the 

plurality of electrode pads 4 is formed .in the 

uppermost wiring layer among the multiplicity of 

_wiring layers of the semiconductor chip 2. The 

uppermost wiring· layer is coated with a ·surface 

10 protection film (final protection film), and the 

surface protection ·film is formed with bonding holes 

where the surface of the electrode pa_ds 4 is exposed. 

The plurality of electrode pads 4 are formed 

along one of· the two longer sides opposite to each 

15 other of the circuit forming surface 3X which is the 

top surface (one principal surface) of the 

semiconductor chip 3. Each of the plurality of 

.. electrode pads 4 is formed in the uppermost wiring 

layer· among the multiplicity of wiring _layers _of _the 

20. . semiconductor chip 3. The uppermost ·wiring layer is 

25 

. coated with a surface prot~ction film ( fin,al 

pro~ection film),.· and the surface protection film is 

formed with bonding holes where the surface of the­

electrode pads 4 is· exposed. 

The resin en·capsulant 9 has a quadrangular 
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·surface eonfiguration, e:g., a rectangular. 

conf i<;Juration in the first embodiment. Outer portions 

7B o.f the plurality of leads 7 are arranged along the 

four sides of resin encapsulant. 9 • 

. As shown in Fig. 6, a terminal name is assigned 

to each of the outer portions 7B of the plurality of 

leads 7. For example, a terminal· vcc is a power 

supply potential.terminal whose potential is fixed at 

a power supply potential (e.g., 5 V).· A· terminal VSS 

10 is a reference pot~ntial terminal whose· potential is 

fixed at a reference. potential (e.g. ; O V) • Terminals 

I/00 through I/07 are data input/output terminals. A 

terminal RES is a reset terminal. A terminal R/B is a 

ready/busy terminal. A terminal CDE ·is a command data 

15 enable terminal. A terminal OE is an output enable 

terminal. A terminal SC is a serial clock terminal. 

A terminal.WE is a write· enable terminal. A terminal 

CE is a chip enable terminal~ Other terminal symbols 

are as described in Table 1. 
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· Table 1 (MCP Pin Arrangement) 

I# Terminal Function Function I# Terminal Function Function 

1 . Vss Ground Grcund 51 OS DataS CataS 

2 Vee Power suoolv Power suririlv 52 06 Oata6 Data& I 

3 Vccf Power suooly(flash) 'Power suriolvfflashl . 53 011 Cata 11 Data 11 

4 RES Reset Reset 54 012. Cata 12 Oatat2 

5 RIB RAMll/Busv Raadv/Busv 55 013 Cata 13 Cata13 

6 COE Command Data Command Cata Enable 56 Vss Ground Ground 
Enable 

7 OE Outnut Enable Outnut Enable 57 014 Cata 14 Cata 14 
8 Vss Ground Ground 58 07 Data7 Oata7 
9 l/00 Input/Output 0 Input/Output O 59 CE1 Chip Enable Chip En&ble 1 

1 
10 l/01 lnnut/Oulrlut 1 ln1>ut/Outnut 1 60 A10 Adress 10 Adress·10 
11 RDY2 Input Input Ready · for 2 banks 61 OE Output Output Enable 

Enable 
12 1/02 lnout/Outnut 2 lnout/Outout 2 62 015 Cata 15 Oata15 
13 RES Reset Reset 63 CE2 Chip Enable Chip Enable 2 

2 
14 1/03 ln1>ut/Oumut 3 lnDUtJOutnut 3 64 IORC lnnut lnDUt Read Data Control 
15 D-S-BPT In out lnout Select Diaanosis Mode 65 IOWR lnnut lnnut Write Cata Control 
16 Vee Power suoolv Power SUOON 66 Vee Power SU"""' Power SU"""' 
17 Vccf Power suoolvfflashl Power suririMflashl 67 A9 Address9 Address9 
18 l/04 ln1>ut/Oumut 4 lnDut/Oumut 4 68 AS Address a Address a 
19 l/05 lnriutlOutnut 5 lnout/Ou"" tt 5 69 A7 Address7 Address7 
20 l/06 lnout/Oulrlut 6 ln1>ut/Oumut 8 70 AS Address& Address& 
21 l/Cf1 ln1>ut/Oumut 7 lnDut/Outout 7 71 Vss Ground Ground 
22 CEA1 OulDut Outmtt Chio Enable 1 72' WE·. Write Enable Write Enable 
23 CEA2 Qumut Outnut ChiD Enable 2 73 IREQ Oulrlut Oumut lnterruot R-uest 
24 Vee Power suoolv Power sunnhl 74 CSEL In nut lnnut Card Select 
25 SCAt Oumut Cutout Serial Clock QutmJt 1 75 C-S-BPA lnDut lnnut Diannosis Mode Select 
26 SC Serial Clock Serial Clock ln1>ut 1 76 RESET Reset Reset 
27 WE Write Enable Write Eiiable 77 WAIT Wait Wait. 
28 CE ChiDEnable ChiD Enable 78 AS Adc:iress5 AddressS 
29 Vss Grotind Ground 79 A4 Address4 Address4 
30 SCA2 Outnut Serial Clock Outnut 2 80 A3 Address3 Address3 
31 Vss Ground Ground 81 A2 Address2 Address2 
32 CEA3 Cumut Cutout Chio Enable 3 82 INPACK Cutout Oumut lnout Acknowled.,.. 
33 CEA4 Cutout Oumut ChiD Enable 4 63 REQ Raaister Reaister 
34 CEAS Output Output Chip Enable 5 84 OASP Input/Output Input/Output Handshake 

Ccntrol 
35 WEA Oumut Oumut Write Enable 85 STSCHG lnout/Outnut lnout/Oumut Status Sianal 
36 DA7 lnDut/Outout ln1>ut/Outout Data 7 86 At Address 1 Address 1 
37 OA6 lnDut/OUIDUt lnDUt/OUIDLit 0ata 8 87 AO Addresso AddressO 
38 DAS lnDut/Outr.ut · lnDUt/Outout Data 5 88 DO Oatao DalaO 
39 Vee Power suoDlv Power sunnlv 89 01 Data 1 Cata 1 
40 DA4 lnout/Outnut lnnutJOutnut Data 4 90 D2 Oata2 Oala2 
41 DA3 ln ..... in ......... t In ut0ata3 91 IOIS16 Cutout Cutout 16bit Assert Slanal 
42 DA2 In-··"'·-~ t lnDUf/Outr1ut Cata 2 92 08 Data& Deta8 ·' 

·43 DA1 lnout/Outnut lnDut/Outnut Cata 1 93 C9 Data9 Data9 
44 DAO lnwt/Qumut ln1>ut/Oumut Cata o ~ CtO Data to Data 10 
45 CEA Oumut Outnut Enable · 95 Vee Power sunnlv Power suorilv 
48 CCEA Cutout OulDut Command Cata Enable 96 PORT PORT PORT 
47 RCY1 Cutout Oumut Raadv Sianel 1 97 EMO CE li'IDUt In out Mode Select 
48 Vee Power sunnlv Power sun..iu 98 STBY STANBV STANBV 
49 03 Cata3 Oata3 99 XIN Crvstal Oscillation !INl 
so 04 Cata4 Data4 100 XOUT Crvstal Oscillation roun 
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Since such a configuration eliminates the need 

for any tab (die pad) betwe.en the semiconductor chips 

2 and 3, the distance between t_he circuit forming 

surfac.e 2X of the semiconductor chip 2 and the circuit 

5 forming surf ace 3X of the semiconduc~or chip 3 can be 

reduced. Further, since there is only one bonding 

layer _between the ·semiconductor. ·chips 2 and 3 , the 

distance between the circuit forming surface 2X of the 
• 

semiconductor chip 2 and the circuit forming surface 

10 3X of .the semiconductor chip 3 can be reduced further. 

Since the support lead.6 is bonded and secured to the 

circuit forming surface 3X of ~he semiconductor chip 

3, the thickness of the support lead 6 is canceled by 

the loop height of the wires 8 that electrically 

15 .connect the electrode pads 4 of the semiconductor chip 

-2 and the inner portions 7A of the leads 7,: and the 

support lead 6 has therefore no.influence of the 

thickness .·of the resin encapsulant· 9. 

As shown, in Figs. 2, 3 and ~, the leads 7 of the 

20 first embodiment are constituted by the inner portions 

(internal lead ~ortions) 7A which are encapsulated by 

the resin encapsulant 9 and outer portions ( ext_e.rnal 

lead portions) 7B which are led out from the resin 

encapsulant 9, and the outer portions 7B are formed in 

25 a configuration·for surface mounting, e.g., a gull 
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. wing configuration. 

For example,_ wires made of gold (Au) are used as 

the conductive wires 8. For example, the wires are 

connected using a method of bonding that involves both 

s of thermo-compression bonding and ultrasonic 

vibration. 

In order to reduce stre.ss, the resin encapsulant 

9 is formed from, for.· example, biphenyl. type resin 
• 

added with a phenol type hardening agent, silicone 

10 rubber, filler and the like. The resin encapsulant 9 

is formed using transfer molding that· is suitable for 

mass production. Transfe~ molding is a method of 

forming a resin encapsulant by using a molding die 

having a pot, runner, entrance gate, cavity and the 

15 like and by· injecting resin from the pot to the cavity 

through the runner and entrance gate under a pressure • 
. ' 

Referring to Figs. 2,, 3 and 5, the thickness o.f 

each of the semiconductor chips 2 and 3 is 0.24 mm; 

the thickness of the adhesive 5 is 0.01 mm; the 

20 thickness of the leads 7 is 0.125 mm; the height from 

the principal surface 2A of the semiconductor chip 2 

to the top of the wires ·a electrically connecting the 

electrode pads 4 of the semiconductor chip 2 ·.·and the 

inner portions 7A o~ the leads 7 (loop height) is 0.19 

25 mm; the gap between the top of th~ wires 8 .and the top 
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. ·surface of the resin encapsulant ·9 is 0. 065 mm·; the 

thickne~s of the resin encapsulant 9 is 1.0 mm; and· 

the height from the top surf ace of the resin 

encapsulant 9 to.the mounting surface of the leads 7 

s (outer portions 7B} is l.2o·mm. 

10 

The top surface.of the support lead 6 is lower 

than the top of t~e wires· a •. As shown in Fig. 1, the 

sQpgort lead·6 extends across the two shorter sides of 

the semiconductor chip 3 opposite to each other • 

.As shown in Fig. 4, the semiconductor chips 2 

and 3 are stacked in an offset state sucn that the 

back surf ace of the semiconduc.tor · chip 2 of the 

circuit forming surface 3X of the semiconductor chip 3 

are in a fa.ce-to-face relationship in which one ( 2A) 

15 of two sides of the semiconductor chip 2 opposite to 

each other is located close to one (3A) of the two 

longer sides of the semiconductor chip 3 opposite to 

each other and in which the other (2B) of the two 

sides of the semiconductor chip 2 is located close to 

20 the other {3B)·Of the two longer sides of. the 

semiconductoi; chip 3 opposite to each other and such 

that the distance Ll from the side 2A of the 

semiconductor chip 2 .to the longer side 3A of the 

semiconductor chip 3 is.greater than the distance L2 

25 from the side 2B of the semiconductor chip 2 to·the 
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·longer side 3B of the ·s.emiconductor chip 3. That is, 

the semiconductor chips 2 ,and 3 are stacked with their 

centers offset from each other in a· direction such 

that the distance Ll is greater than the distance L2. 

Since such a configuration exposes a greater 

area of the semiconductor chip 3 on the side of the 
.· 

side 2A of the semiconductor chip .2, workability is 

_ im.pr-oved· in connecting the wires 8 to the electrode 

pads 4 provided at 'the side 3A of the semiconductor 

10 chip 3. 

A description will now be made with reference to 

Fig. 7 (schematic plan view) on lead frames used in a 

process of manufacturing the semiconductor device 1. 

While a multiple structure is employed for actual lead 

15· frames to allow manufacture of a plurality of 

semiconductor devices; Fig. 7 shows a region used to 

·manufacture one semiconductor device for simplicity of 

illustration. 

As shown in Fig. 7, a lead frame LF has a 

20 configuration in which a support lead 6, a plurality 

of leads 7 and the like are provided in a region 

defined by a frame 11 .•. The plurality of leads 7· are 

arranged along four sides of the frame 11. The 

support lead 6 is a lead which is integrally formed 

25 with suspended lead portions 6A provided between 
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·groups of leads each cons is.ting of a plurality of 

leads 7 and semiconductor chip support lead portions 

(bus bars) 6B provided in a central space surrounded 

by the ends of the inner portions· 7A of the leads 7 

s and which is integrated with the frame· 11 to be 

supported thereby. 

The plurality of leads 7. are. each constituted by 

an ±nner portion 7A encapsulated by the resin 

encapsulant 9 and an outer portion 7B expo~ed from the 

.10 encapsulant 9. and are connected to each other through 

tie bars 10. 

The lead frame LF is formed by etching or 
. . 

pressing a sheet material member made of, for example, 

an iron (Fe)-nickel (Ni). type alloy or copper (Cu-) or 

15 a copper type alloy to form a predetern_i.ined lead 

pattern. 

A description will now be made with reference to 

Figs. ·s through 10 on a method of manufacturing the 

semiconductor dev.ice 1. ·Figs. SA, SB and 8C are 

20 schemat·ic sectional views of the semiconductor device; 

Fig. 9 is a schematic ·plan view of a lead· frame with a 

resin encapsulant formed thereon; and Fig. 10 is a 

schematic plan view of lead frames in a quituple 

structure with resin encapsulants formed thereon. 

25 As shown in Fig. BA, a semiconductor chip 3 is 
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.first mounted on a heat stage 21; a lead frame LF is 

p~aced on ~he same; a tool 22 is urged against the 

same while being heated; and the back surface of the 

semiconductor.chip lead support lead portions (bus 

5 bars) 6B is bonded to the circuit forming surface 3X 

of the semiconductor chip 3. 

Next, as shown in Fig. BB, an adhesive 5 (e.g., 

a pasty agent) is applied to the circuit fo·rming 

surface 3X of the semiconductor chip 3, and a 

10 semiconductor chip 2 is bonded on to the same. 

Next, as shown in Fig. BC, the top surface of 

the lead frame LF is pressed by and fixed with a frame 

pressing member 23; the heat stage 21 is heate.d to 

warm the semiconductor chips.2 and 3; and the inner 

15 portions 7A of the leads 7, the semiconductor chip 

support lead portions (bus bars) 6B and the electrode 

pads 4 on the· semiconductor chips 2 and 3 are 

respectively electrically connected with wires (e.g., 

Au wires) 8. 

20 A resin encapsulant 9 is then formed by resin-

encapsulating the semiconductor chips 2 and 3, the 

inner portions of the support lead 6 (the inner 

portions of the -suspended lead portions 6A and the 

support leads 6B in a quadrangular configuration), the 

25 inner portions 7A of the leads 7, the wires 8 and the 

- 35 -



·like. TQe resin encapsulant is formed using transfer 

molding. Thus, a semiconductor device according to 

the first ·embodiment is formed on the frame 11 o·f the 

lead frame LF as shown in Fig. 9. Lead frames LF for 

5 actual manufacture are in a multiple structure (e.g., 

quintuple structure) as shown in Fig. 10. 

Next, the tie bars 10 are cqt off from the leads 

7 ;" a plating proc.ess is thereafter performed on ·the 

outer portions 7B of the leads 7~ the leads 7 are 

10 thereafter cut off from the frame 11 of the lead frame 

LF; each of the outer portions 7B of the leads 7 is 

thereafter molded into a. configuration for surface 

mounting, e.g., a gull wing configur~tion; and the 

. support lead 6 is cut off from the frame 11 of the 

15 lead frame L~ to complete a semiconductor device 1 as 

shown in Figs. 1 through 5 substantially. 

· As shown in Fig. 9 (sectional view of major 

parts), a plurality of semiconductor devices -1 having 

such a configuration are. mounted on a subst.rate 3 O as 

20 components of an electronic device that constitutes a 

single circuit system. Each of the semiconductor 

devices 1 is mounted on the substrate 30 by 

electrically connecting the outer portions 7B of the 

leads 7 ·thereof to wires 31 on the substrate 30. 

25 When the outer portions 7B of the leads 7 
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.protrude above a plane at one half of the thickness of 

the resin encapsulant 9, the distance of the outer 

portions 7B from the substrate is increased, which 

reduces stress attributable to thermal expansion . 

5 during mounting· ·because it is absorbed· by the outer 

portions 7B. 

As apparent from the above d~scription, the 

first embodiment provides the following effects. 

(1) Since there is no tab between the circuit 

10 forming surface 2X of the semiconductor chip 2 and the 

·circuit forming surface 3X of the semiconduct,or chip 

3, the distance from the circuit forming surface 2X of 

the semiconductor chip 2 to the· circuit form+ng 

surface 3X of the semiconductor chip 3 can be reduced 

15 to provide the semiconductor device 1 with a low 

profile. 

(2) Since the support lead 6 ls bonded and· 

secured·to the ci~cuit fo~ing surface 3X of the 

semiconductor chip.3, the thickness of ~he support. 

20 lead 6 is canceled by the loop height of the wires 8, 

which prevent~ the support lead 6 from affecting the 

thickness of the resin encapsulant 9. As a result, 

·the resin encapsulant 9 can be made thin to provide 

the semiconductor device 1 with a low profile. 

25 (3) Since the resin encapsulant 9 can be made 
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. thin without ··reducing the thickness "of the 

semiconductor chips 2 and 3, .it is possible to provide 

low profile seiniconc;luctor devices with high yield. 

( 4) s.ince the resin encapsulant 9 can be made 

5 thin,· a,TQFP type configuration can be employed. 

(5) Semiconductor memory chips may be used as 

the semiconductor chips 2 and 3 and may be stacked to 

ach~eve a small mounting area with the same storage 

capacity. 

10 (6) The number of the leads 7 can be small 

15 

because the support lead 6. is used not only to secure 

and support the semiconductor .chips but also as a lead 

to serve as both a power supply lead ·and a reference. 

potential D lead (GND lead). 

(7) Since the position of bondi~g and securing 

with the support lead 6 is coplanar with the height of 

the leads 7, workability of the assembly step can·pe 

improved.· 

(8) The semiconductor chips 2 and 3 are stacked 

20 in an offset state such that the back surface of the 

semiconductor chip 2 and the circuit forming surf ace 

3X of the semiconductor chip 3 are i~ a face-to-face 

relationship in whi~h o~e (2A) of two sides of the 

semiconductor chip 2 opposite to each other is located 

25 ·close to one (3A) of the two longer sides of the. 
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·Semiconductor chip 3 opposite to each other and in 

which ·the other (2B) of the two sides of the 

semiconductor chip 2 is located close to the other 

(3B) of the two longer sides of the semiconductor chip 

5 3 opposite to each other and such that the distance Ll 

from the side 2A of the semiconductor chip 2 to the 

longer side 3A·of the semiconduct~r chip 3 is greater 

than the distance L2 from the side 2B ·of the 

-semiconductor chip 2 to the longer side 3B of the 

·10 semiconductor chip 3. 

Since such a conf ~guration exposes a greater 

area of the semiconductor chip 3 on the side of the 

side 2A of the s.emiconductor ·chip 2, workability .is 

improved in connecting the wires 8 to the electrode 

· 15 pads 4 provided at the side JA of the semiconductor 

chip. 3. 

(Second Embodiment) 

Fig. 12 is. a schematic plan view of .a 

semiconductor device which. is a second embodiment of 

' 20· the invention·with an upper part of a resin 

encapsulant thereof removed • 

. As shown in Fig. 12, in a semiconductor device 

lA of the second embodiment, two types of 

semiconductor' chip support lead portions 6Bl and §B2 

25 are separately provided for a reference potential 
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· (Vss) and a power supply potential (Vee) respectively 

instead of the semiconductor chip support lead 

portions 6B of the first embodiment. Such a 

configuration makes it possible to use the reference 

_5 potential (Vss) 6Bl and the power supply potential 

(Vee) 6B2 simultaneously with a common lead. 

(Third Embodiment) 

• Fig.- 13 is a· schematic plan view of a 

semiconductor device which is a third embodiment of 

10 the invention with an upper part of a resin 

encapsulant· thereof removed. Fig. 14 is a schematic 

sectional view taken along the line D-D in Fig. 13. 

·Fig. 15 is a schematic· sectional view taken along the 

line E-E in Fig. 13. 

15 

20 

As shown in Figs. 13, 14 and 15, the 

configuration of ·a semiconductor device lB .of the 

· presen~ embodiment is basically the same as those of 

'the first and· second embodiments except the following 

points. 

·Specifically, when a semiconductor chip 2 is 

stacked on a semiconductor chip 3, the surfaces (back 

surfaces) of the semiconductor chips 2 and ~ opposite 

to the circuit forming surfaces 2X and 3X thereof are 

bonded and secured to each other, and a support lead 6 

25 is bonded and secured to the back surf ace of the 
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·semiconductor chip 3 with· an adhesive 5. 

Referring to a method of manufacturing the 

semiconductor device lB having such a configuration,. 

in the process of the manufacturing method of the 

5 ·first embodiment, the back surfaces of the 

semiconductor chips 2 and 3 are bonded and secured tp 

each other in a face-to-face rela~ionship, and wire 

bonding is performed after the back surf ace of the 

semiconductor chip 3 is bonded and secured to each of 

. 10 · semiconductor chip suppo.rt leads. 6Bl and 6B2 with the 

adhesive S. 

At ·the wire bonding step,· e1·ectrode pads 4 on 

the semiconductor chip 2 and inner portions 7A of 

leads 7 are electrically connected with wires 8; 

15 thereafter, the device is inverted into contact with 

the heat stage; and electrod~ pads 4 on the 

semiconductor chip 3 and ~he leads 7 are electrically 

connected with wires a. 
Such a configuration provides the same effects 

20 as in the above-described first and second 

embodiments. 

(Fourth Embodiment) 

Fig; 16 is a $Chematic plan view of a 

semiconductor·device which is a fourth' embodiment of 

25· the invention with an upper part of a resin 
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·encapsulant thereof removed. Fig. 17 is a schematic 

sectional view taken along the line F-F in Fig. 16. 

Fig. 18 is a schematic sectional view taken along the 

line G-G in Fig. 16. 

As shown· in Figs. 16, 17 and 18, the 

configuration of a semiconductor device 40 of the· 

present embodiment is basically the same ~s those of 

the•first and second embodillients except the following 

points. In Fig. 16, 41 represents package support 

10 leads which are cut when the package is finally 

separated from the.lead frame to complete the 

seliliconductor device 40 in a m~thod of manufacturing 

·the semiconductor device 40. 

Specifically, inner portions 7A of leads 7 are 

15 bonded and secured on to a circuit forming surface 3X 

of a semiconductor chip 3 with an adhesive (film or 

coating .layer) 5 similarly to semiconductor chip 

support lead portions 6Bl and 6B2 of a support lead 6. 

Such a configurati9n makes it possible to reduce 

20 .the length of bonding wires for connecting inner 

portions 7A of leads 7 provided at shorter sides of 

the semiconductor chip 3 to the semiconductor chip 2. 

As a result, it is possible to prevent the wires from 

being inclined by encapsulating region during molding 

25 to.cause shorting between the wires and between the 
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·wires and the semiconductor chips. 

By supporting tbe semiconductor chip 3 at the 

inner portio.ns 7A of the leads 7 provided at the 

shorter sides of the semiconductor chip 3, the 

s semiconductor chip .3 is supported by the s·emiconductor 

chip support lead portions 6Bl and 6B2 and the inner 

portions 7A of ·the leads 7 provid~d at the shorter 

sides of the semiconductor chip 3 and, as a result, 

the possibility of inclination of the semiconductor 

10 chips 2 and 3 can be significantly reduced. 

Especially, it is p~ssible to reliably ·prevent the 

inclination of the semiconduptor chips during molding. 

(Fifth Embodiment) 

Fig. 19 is a schematic plan view of a 

15 semiconductor device which is a fifth. embodiment of 
. . 

the.invention with an upper part of a resin 

encapsulant thereof removed. Fig. 20 is a schematic· 

sectional view taken along the line H-H in Fig. 19 ~. 

Fig. 21 is a schematic s~ctional view taken along the 

20 line I-I in Fig. 19. 

25 

As s~own in Figs. 19 through 21, the 

configuration of a semiconductor device 50 of the 

fifth embodiment is basically the same as that.of the 

fourth embodim~nt except the following points. 

A support lead 51 is used which is a 
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.. modification of the configuration of the ·support lead 

6 of the fourth embodiment. Semiconductor chip 

support lead portions (bus bars) S~B of the support 

lead 51 are secured to circuit forming surfaces 2X and 

5 3X of respective' semiconductor chips 2 and 3 with an 

adhesive 5. 

The support· lead 51 is comprised of suspended 

leaq portion~ SlA and the semiconductor chip support 

lead portions (bus bars) ·sis which are integrally 

· 10 formed from the same material. 

such a configuration makes it possible to bond 

the semiconductor chips-2 and 3 to each other and 

~upport the semiconductor chips 2 and 3 with improved 

rigidity. 

15 A descrlp~ion will. ·now be made with reference to 

Figs. 22A, 22B and 22C (schematic sectional views). on 

a method of manufacturing the semiconductor device 50 

of the fifth embodiment. 

As shown in Fig. 22A, the semiconductor chip 2 

20 is first mounted on a heat stage 24; a lead frame LF 

is placed on the same; a tool 22 is urged against the 

same while being heated; and the back surface of the 

semiconductor chip support lead portions (bus bars) 

SlB is bonded to the circuit forming surface 2X of the 

,25 semiconductor chip 2. 
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,, 
Next, as shown in Fig. 22B, the semiconductor 

chip 3 is mounted on a heat stage 25; an adhesive 5 

(e.g., a pasty agent) is applied to the circuit 

forming surface 3X of the semiconc;luctor chip 3_; inner 

5 portions 7A of leads 7 of the lead frame LF are placed 

on the same; a tool 22 is urged against the same while 

being heated; ·and bonding portion~ of the leads are 

bonded to the circuit forming surface 3X of the 

semiconductor chip 3 with the adhesive s. 
. 10 Next, as shown in Fig. 22C, the top surface of 

the lead- frame LF is pressed by and fixed with .a f+ame 

pressing member 23; the heat s.tage 25 is heated to 

warm the semiconductor chips 2 and 3; and the inner 

portions 7A of the leads 7, the semiconductor chip 

15 support lead portions (bus bars) SlB and electrode 

pads 4 on the semiconductor chips 2 and 3 are 

respectively electrically connected with wires (e.g., 

Au wires) 8. 

A resin encapsulant 9 is then formed by resin-

20 encapsulating the semiconductor chips 2 and. 3, inner 

portions of the support lead 51 (inner portions of the 

suspended leaq portions SlA and the semiconductor chip 

support lead portions (bus ·bars) SIB), inner portions 

7A of the leads _7, the wires 8 and the like. The 

25 resin encapsulant 9 is formed using transfer molding. 
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. Thus, a s.emiconductor device 50 according to the fifth 

embodiment is formed on a lead frame LF as shown in 

Fig. 9. 

Next, tie bars 10 connected to the leads 7 are 

5 cut off from th_e leads 7; a plating process is 

thereafter perf9rmed on outer portions 7B of· the leads 

1; the leads 7 are thereafter cut off from the frame 

11 df the lead frame LF; each of the· outer portions 7B 

of the leads 7 is thereafter molded into a 

10 configuration for surface mounting, e.g., a gull wing 

configuration; and the support lead 6 is cut off from 

the frame 11. of the lead· frame LF to· compl·ete a 

~emiconductor device SO as shown in Figs. 19. through 

2i substantially. 

15 . (Sixth Embodiment) 

Fig. 2~ is a schematic plan view 9f a 

semiconductor device which is a sixth embodiment of 

the invention with an upper part of a resin 

encapsulant thereof removed. Fig. 24 is a schematic 

20 section_al view taken along the line J-J in Fig. 23. 

Fig. 25 is a schematic sectional view taken along the 

line K-K in Fig. 23. 

As shown in Figs. 23 and 25, the configuration 

of a semiconductor device 60 of the sixth embodiment 

25 is basically the same as that of the third embodiment 
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·except the following points. 

When a semiconductor chip 2 is stacked on a 

semiconductor chip 3, surfaces (back surfaces) of the 

semiconductor chips 2 and 3 opposite to.respective 

5 circuit forming surfaces 2X and 3X are bonded and 

secured to each other with an adhesive 5. The stack 

formed by.the semiconductor chips ·2 and 3· is supported 

using a semiconductor chip support lead 61 which is a 

modification of the configuration of the semiconductor 

10 chip support lead 6. Specif~cally, semiconductor chip 

support lead.portions (bus bars) 61B of the support 

lead 61 are secured to the ~urfaces (back surfaces) of 

the semiconductor chips 2 and 3 opposite to the 

respective circuit forming surfaces 2X and 3X with the 

15 adhesive 5. 

The support lead 61 is comprised of suspended 

·lead portions.61A and the semicon~uctor chip support 

lead portions (bus bars) 61B which are integrally 

formed ·from the same material; 

20 Such a configuration makes ·it possible to bond 

the semiconductor chips 2 and 3 ·to each other and 

support the s·emiconductor chips 2 and 3 with improved 

rigidity. 

While the surfaces (back ~urfaces) of the 

25 semiconductor chips 2 and 3 opposite to the respective 
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·circuit forming surfaces 2X and 3X are bonded and 

secured to each. other with the adhesive. 5 according to 

the sixth embodiment, the back surfaces may be secured 

to each o.ther using the· semiconductor chip support 

5 lead 61 by simply putting them in contact with each 

. other without using the adhesive 5. 

. ·10 

A description will now be made with reference to 

F·igs. 26A, .26B, 26C and 26D (schematic sectional .. 

views) on a method of manufacturing the semiconductor 
' . 

device 60 of the sixth embodiment. Figs. 26A, 26B and 

26C are schematic sectional views taken along the line 

K-K in Fig. 23, and Fig. 260 is a schematic sectional 

view taken along the line J-J in Fi~. 23. 

A~ shown in Fig. 26A, the semiconductor chip 2 

15 is. first mounted on a heat stage .··26; semiconductor 

chip support lead portions (bus bars) 61B of a 

semicon.ductor chip support lead 61 of a lead frame LF 

is placed on the same; a tool 22 is urged against the 

same while b~ing heated;_ and the back surface of the 

20 semiconductor chip lead ·support lead portions .(bus 

bars) 61B is bonded to the circuit forming surface 2X 

of the semiconductor chip 2. 

Next, as shown in Fig •. 26B, the semiconductor 

chip 3 is mounted on another heat stage 27; the· 

25 adhesive 5 (e.g., a pasty agent) is applied to the 
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·surface (back surface) of the semic'onductor chip 3 

opposite to the circuit forming surface 3X; the 

surface (back surface) of the semiconductor chip 2 

opposite to the circuit forming surface 2X is placed 

5 on the same; and. the semiconductor chip support lead 

portions (bus bars) 61B of the lead frame LF and inner 

. portions 7A of °leads 7 are placed .on the same and are 

urg~d by the tool 22 to be bonded and secured. 

As shown in Fig. 26C, the top surface of.the 

10 lead frame LF of the.stack formed by bonding and 

.securing surfaces {back surfaces) of the semiconductor 

chips 2 and 3 ·opposite to the respective circuit 

forming surfaces thereof to each other is pressed with 

a frame pressing member 23 to secure the semiconductor 

15 chip support lead portions (bus bars) 61B and the 

·inner portions 7A of the leads 7; the heat stage 27 is 

heated to wa~ the semiconductor chips 2 and 3; and 

the inner portions 7A of the leads 7, the, 

semiconductor chip support lead portions (bus bars) 

20 61B and electrode pads 4 on the first semiconductor 

chip 2 are respectively electrically connected with 

wires (e.g., Au w~res) 8. 

Next, as shown in Fig~ 26D.,· the stack formed by 

the semiconductor chips 2 and 3 is inverted after the 

25 above-described step such that the semiconductor chip · 
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3 is located upward; the back surface of the lead 

frame LF is s.ec.ured with the lead frame pressing 

member 23; a heat stage 28 is heated to warm the 

semiconductor chips 2 and 3; arid inner portions 7A of 

S leads 7, semiconductor ·chip support lead portions (bus 

bars} 61B and electrode pads 4 on the semiconductor 

c~ip 3 are respectively electrica1ly connected with 

wires (e.g., Au wires) 8. 

·oeep recesses 28A are provided on both sides of· 

10 the heat stage 28 in order to prevent the 

semiconductor chip_3 and wires 8 from contacting each 

other at this step. 

A resin encapsulant 9 is then formed by resin­

encapsulating the semiconductor chips 2 and 3i the 

· 15 inner portions of the semiconductor chip support lead 

·61 (inner portions of the suspended lead portions 61A 

and the semiconductor chip support. lead portions (bus 

bars) 61B)~ inner portions 7A of the leads 7, the 

wires 8 and the like. The' resin encapsulant 9· is 

20 formed using transfer molding. Thus,· a semiconductor 

device 60 according to the sixth embo.diment is formed 

on a lead frame LF a.s shown in Fig. 9. 

(Seventh Embodiment) 

Fig. 27 is a schematic plan view of a 

25 semiconductor device which i~ a seventh embodiment of 
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·the invention with an upper part of a resin 

encapsulant thereof removed. Fig. 28.is a schematic 

sectional view taken along the line L-L in Fig. 27. 

Fig. 29 is a s·chematic sectional view taken along the 

5 line M-M in Fig. 27. · 

10 

·As shown in Figs. 27 through 29, the 

configuration.of a semiconductor d~vice· 70 of the 

seventh embodiment is basically the same as that of 

the fifth embodiment except the following points. 

A semiconductor chip 2 is stacked on a 

semiconductor chip 3; a surface (back surface) of the 

semiconductor chip 2 oppo·site to a circuit forming 

surface 2X thereof is secured to a circuit forming 

surface 3X of the semiconductor chip 3 with a resin 

15 encapsulating material (resin 9A of a resin 

encapsulant 9) interposed th7rebetween;·and a 

semiconductor chip support lead 71 is bonded and 

s.ecured to the circuit forming surfaces ·2x and 3X of 

the respective semiconductor ch:ips 2 .and 3. The 

20 support lead 71 is comprised of suspended lead 

portions JlA and the semiconductor chip support lead 

portions (bus bars) 71B which are integrally formed 

from the same material. 

With such a co~figuration, the stack is formed 

25 · by the semiconductor ch~ps 2 and 3 with a resin 
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encapsulating material interposed therebetween without 

using any adhesive on the surfaces of the chips ·facing 

each other. ·.This inakes .·it possible to prevent any 

crack attributable to thermal expansion caused by heat 

5 generated when the semiconductor device is subjected 

to a reflow process and when the device .operates •. 

A description will now be made with reference to 

· Figs·. 30A, 30B and. 30C (schematic sectional views) on 

a method of, manufacturing the semiconductor device 70 

10 of the seventh embodiment. 

As shown in Fig. 30A, the semiconductor chip 2 

is first· mounted on a heat stage 24; a lead frame LF· 

is placed on·the same; and a tool 22 is urged against 

the same. while being heated to bond and secure the 

.15 back surface of the semiconductor chip support lead 

portions (bus bars) 71B of the semiconductor chip· 

support lead 71 to the circuit forming.surface 2X of 

the semiconductor chip 2 with an ·adhesive 5. 

Next, as shown in Fig. 30B, the semiconductor 

20 chip 3 is mounted on a heat stage 25; the adhesive 5 

and a pasty agent are. applied to the circuit forming 

surface 3X of the semiconductor.chip 3; and the tool 

22 is urged against the same while being heated to 

secure and support the semiconductor chips with the 

25 semiconductor· chip support lead 71 such that a stack 
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.is formed in which the surface (back surface) 2Y of 

the semicqnductor chip 2 opposite to the ·circuit 

forming surface 2X thereof and the circuit forming 

surf ace 3X of the semiconductor chip 3 face. each other 

5 with a gap 9B between them and to bond and secure. 

inner portions 7A of leads 7 on to the.circuit forming 

surface 3X of the-semiconductor ch~p 3 ;with the 

adhe~ive 5. 

10 

As shown in Fig. 30C, the top surface of the 

lead frame LF is. pressed with a frame ~ressing member 

23; the heat stage 25 is heated to secure the inner· 

portions 7A of the lead 7; electrode pads 4 on each of 

the semiconductor chips 2 and 3 and the inner porti~ns 

7A of the leai;is 7 are electrically connected through 

15 conductive wires 8. 

Next, the semiconductor chips 2 and_3, the wires 

8 a.n~ the inner portions 7A of the leads 7 are 

encapsulated with resin to form a· resin encapsulant 9. 

Tbe resin encapsulant 9 is formed using transfer 

20 molding. Thus, a semiconductor device 70 ·according to 

the seventh embodiment is formed on a lead frame LF as 

shown in Fig. 9. 

(Eighth Embodiment) 

Fig. 31.is a schematic plan view.of a 

25 semiconductor device which i~ an seventh embodiment of 
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the invention with an upper part of a resin 

encapsulant thereof removed. Fig. 32 is a schematic 

sectiohal view taken along the line N-N in Fig. 30. 

Fig. 33 is a schematic sectional·view taken along the 
: 

5 line P-P in Fig. 31. 

10 

As .shown in Figs. 31 through 33, the 

configuration of a semiconductor device 80 of the 

eignth embodiment is basically the same as that of the 

sixth embodiment except the following points; 

When a semiconductor chip 2 is stacked on a 

s.emiconductor chip 3, surfaces ( b~ck surfaces) 2Y and 

3Y of the respective semicondu.ctor chips. 2 and 3 

opposite to circuit forming surfaces 2X and3X thereof 

are put in a face-to-face-relationship with each 

15 other, and a semiconductor chip support lead 81 is 

used to stack them with a gap between them. 

Semiconductor chip support lead pqrtions (bus bars) 

81B of the semiconductor chip support lead 81 are 

bonded and.secured to the circuit formi~g surface 2X 

20 of the semiconductor chip 2 and the surface (back 

surface). 3Y of the semiconductor chip 3 opposite to 

the circuit forming surface 3X with an adhesive 5. 

The support lead· 81 is comprised of su~pended_ 

lead portions 81A and the semiconductor chip support 

25 · lead portions (bus bars) 8 lB which are int.egrally 
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formed from the same material. 

With $UCh a configuration, semiconductor chips 2 

and 3 are secured into a stack with resin of a resin 

encapsulant 9 inter_posed between them without using 

5 any adhe~ive on the surfaces of_ the·semicondu9tor 

chips 2 and 3 facing each ~ther. This makes it 

possible to ·prevent any crack attributable ~o thermal 

expansion caused by heat generated when t~e 

semiconductor device is subject~d to a reflow process 

10 and when the device operates. 

15 

A description will now be made with reference to 

Figs. 34A, 34B, 34C and 34D (s.chematic sectional · 

views) .on a method of manufacturing the s~iconductor 

device 80 of the eighth eriabodimen·t. 

As shown in Fig. 34A, the semiconductor chip 2 

is first mounted on a heat stage 26; a lead frame LF 

is placed on the same; and a tool.22 is urged against 

the same while being heated to bond and secu·re the 

back surface of the semiconductor chip.support lead 

20 portions (bus bars) 81B of the semiconductor chip 

support lead 81 to the circuit forming surface 2X of 

the semiconductor chip 2 with the.adhesive 5. 

Next, as shown in Fig. 34B, the semiconductor 

chip 3 is mounted on a heat stage 27 separate from the 

25 heat stage 26;.the adhesive 5 (e.g., a pasty agent) is 
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applied to the surface {back surface) 3Y of-the 

semiconductor chip 3 opposite to the circuit foi;ming 

surface 3X the·reof; the lead frame LF is placed on the 

same; and the tool 22 is urged against the same while 

5 being heated to support the semiconductor chips by · 

bonding and securing them with the semiconductor. chip 

support lead 81 such that a stack ls formed in which a .. 
gap 9B i's formed-between the surface (back sur~ace) 2Y 

of the semiconductor chip 2 opposite to the circuit 

10 · forming surface 2X thereof and t~e surface (back 

surface) 3Y of the semiconductor chip 3 opposite to 

the circuit forming surface 3X of the semiconductor 

chip 3 and to bond and secure inner portions 7A of 

leads 7 on to the back surface 3Y of the semiconductor 

.15 ·chip 3 with the adhesive 5. 

As shown in Fig. 34C, the top surface o~ the 

lead frame LF is pressed with a frame pressing member 

23; the heat stage 27 is heated to warm the 

semiconductor chips 2 and 3; and the inner portions 7A 

20 of the leads 7, the semiconductor chip su:pport lead 

portions (bus ~ars) BlB and electrode -pads ·4 on the 

semiconductor chip 2 are electrically connected using 

wires {e.g., Au wires} 8 • 

. Next, as shown in Fig. 34D, the stack formed by 

25 the semiconducto·r chips 2 and 3 is inverted after the 
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. ·step shown in Fig. 34C such that the semiconductor 

chip 3 is ·1ocated upward; the back surface of the lead 

frame LF is secured to a heat stage 28 with the lead 

frame pressing ~emb~r 23; the heat stage 28 is heated. 

s to warm the semiconductor chips 2 and 3; and inner 

portions 7A of leads 7, semiconductor chip -support 

lead portions (bus bars) 81B and electrode pads 4 on 

the semiconductor chip 3 are respectively_ electrically 

connected with wires (e.g., Au wires) 8. 

10 Deep recesses 28A are provided on both sides of 

the heat.stage 28 in order to.prevent the 

semiconductor chip 3 and wires·~ from contacting each 

other at this step. 

A resin encapsulant 9 is then formed by resin-

15 encapsulating the semiconductor chips 2 and 3, the 

· inner portions of the semiconductor chip support lead 

·a1 (inner portions of ~he suspende~ lead portions.BIA 

and the semiconductor.chip support lead portions (bus 

. bars ) 8 lB) , inner portion_s 7 A of the leads 7 , the 

20 wires 8 and the like. The resin encapsulant 9 is· 

formed using transfer molding.· Thus, a semiconductor 

device 80 according to the fift~ embodiment is formed 

·on a lead frame LF as shown in Fig'. 7. 

(Ninth Embodiment) 

25 Fig. 35 is a schema.tic plan view of ·a 
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·semiconductor device which is a ninth embodiment of 

the invention with an upper part of a resin 

encapsulant ~hereof removed. Fig. 36 is a schematic 

sectional view taken along the ·line Q-Q in Fig. 35. 

5 Fig. 37 is a schematic sectional view taken along the 

line R-R in Fig. 35. Fig. 38 is a schematic sectional 

view taken alo:ng the line s-s in Fig. 35. Fig. 39" is 

a schematic plan view of a part of Fig. 35. Fig. 40 

is a schematic. plan view of a part of Fig. 35. Fig. 

10 41 is an enlarged ~chematic sectional view of a part 

of Fig. 35. 

As shown in Figs. 35 through 38, a semiconductor 

device 100 of the present embodiment is formed by · 

stacking· a semiconductor chip (first semiconductor 

15 chip) 110, a semiconductor chip (second semiconductor 

chip) 112 vertically and by encapsulating the 

semlconduc~or chips 110 and 112 with a single resin 

encapsulan:t 117. 

The semiconductor chips 110 and 112 are formed 

20 with different plane sizes (outline dirltensions) and in 

quadrangular configurations. In the present 

embodiment, the semiconductor chip 110 is formed in a· 

square ·configu.ration of, for. example, 7 .21 mm x 7 .21 

mm, and the semiconductor chip 112 is formed in a 

25 rectangular configuration of, for example 11.59 mm X 
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.8.38 mm. 

For example, each of the semiconductor chips 110 

and 112 is primarily comprised of a semiconductor 

substrate made of single crystal silicon, a multiple 

5 wiring layer formed by staking a plurality of 

insulating layers and wiring layers on a circuit 

forming surface· of the seniiconduct<;>r substrate and a 

surface protection film (final protection film) formed 

to cover the multiple wiring layer. The semiconductor 

10 chip 112 incorporates a memory circuit, e.g.,· a 256 

Mbit EEPROM (electrically erasable programmable read 

only memory) circuit referred to as ~flash memory". 

For example, the semiconductor chip 110 incorporates a 

control circuit for controlling the me~ory circuit. in 

15 the semiconductor chip 112 •· .. 
. . 

A plurality of electrode pads (bonding pads) 111 

are forine~ on a circuit forming surface llOX whi9h is 

one of principal surfaces .<first and second principal 

surfaces) of the semiconductor chip 110 opposite to 

20 each other •. Each of the plurality· of electrode pads 

111 is formed on the.uppermost wiring layer of the 

multiple wiring layer of the semiconductor chip 110. 

The uppermost wiring layer is covered by the surface 

protection film formed thereon, and the surface 

25 protection film is formed with bonding holes for 
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,, 
.exposing the surface of the electrode pads 111. 

A plurality of electrode pads (bonding pads) 113 

are formed on a circuit forming surface 112X which is 

one of principal surfaces (first and second principal 

5 surfaces) of the semiconductor chip 112 opposite. to · 

each other. Each of the plurality of electrode pads 

113 is formed on the uppermost wir~ng layer of the 

mult.i">ple wiring layer of the·semiconductor chip 112. 

The uppermost wiring layer is covered by the surf ace 

10 protection film formed thereon, and the surface 

protection film is formed with bonding holes for 

.exposing the surface of the electrode pads 113. 

The plurality of electrode pads 111 are divided 

into four groups of _pads. As shown in Fig. 39, the 

15 electrode pads 111 in a first group of pads are 

arranged on the side of one (llOA) of two opposite 

sides of the semiconductor chip 110 along: the side 

11 OA. The e"iectrod~ pads 11°1 in a second group of 

pads are arranged on the side of the other (110.B) of 

20 the two opposite sides of the semiconductor chip 110 

along the side llOB. The electrode pads 111 in a 

third group of pads are arranged on the side of one 

{llOC) of the remaini~g two opposite sides (the sides 

that meet.the sides llOA and llOB) of the 

25 semiconductor chip 110 along the side llOC. The 
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electrode pads 111 in a fourth group of pads are 

arranged on the siqe of the other (llOD) of the 

remaining two op~osite si~~s of the semiconductor chip 

110 along the side llOD. 

The plurality of electrode pads 113 are divided 

into two groups of pads. The electrode pads 113 in a 

first group of pads· are arranged on the side of one 

(lliA) of the two opposite ·1onger sides of the 

semiconductor chip 112 along th,e longer side 112A. 

10 The electrode pads 113 in a second group of pads are 

arranged on the side of the other (112B) of the two 

opposite longer sides.of the semiconductor chip 112-

along the longer side 112B. 

· As sho~ in Figs. 35 through 38, the 

. 15 semiconductor· chip 110 ·is provid~d on the surface of 

the semiconductor chip 112 facing the back surface 

llOY which is the other principal .surface (second 

principal surface) of the s~iconductor chip 110. In 

the present· embodiment, the semiconductor chip 110· is 

20 provid~d on the circuit forming surface 112X of the 

semiconductor chip 112 facing the back surface llOY of 

the semiconductor chip 110. 

·The resin encapsulant 117 i"s formed with a 

quadrangular surface confi.guration. In the present 

25 embodiment, the resin encapsulant is.formed with a 
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rectangular surface conf i_guration of, for example, 2 O 

mm X 14 mm. The· resin encapsulant 1.17 is formed using 

transfer molding suitable for mass production 

similarly to the above-described embodiments. 

A plurality of leads 101 are provided outside 

the outer periphery of the semiconductor chip 110 such 

that they are arranged along two each longer and · 

shorter sides.of the resin encapsulant 117 opposite to· 

each other. Each of the plurality of leads 101 

10 extends in and out the.resin encapsulant 117 and has a 

15 

configuration consisting of an inner portion 101A 

located inside the resin encapsulant 117 and an outer 

portion 101B ·loc;::ated outside the encapsulant 117. The 

outer position of each of the plurality of leads 101 

is bent and molded into one of surf ace mount lead 

configurations, e.g., a gull wing type lead 

configuration. 

As shown in Figs. 35, 36 and 38, inner portions 

of leads 102 are electrically.connected to electrode 

20 pads 111 on the semiconductor chip 110 through 

conductive wires 116. ·A plurality of leads 102 are 

provided outside each. of the sides llOA through llOD 

of the semiconductor chip liO. 

As shown in Figs·. 35 and 37 ,· inner portions of 

25 leads 103 are electrically connected to electrode pads 
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·113 on the semiconductor chip 112 through·conductive 

wires 116. A plurality of leads 103 are provided 

outside each of the two longer sides 112A and 112B of 

the semiconductor chip 112. 

As.shown· in Figs. 35 and 39, leads 104 are 

formed such that they are integral with a lead 105 at 

inner portions thereof. One lead 104 i~ provided 

outside each of the sides llOA and llOD of the 

semiconductor chip 110, and two leads 104 are provided 

10 outside the side llOB of the semiconductor chip 110. 

The lead 105 is provided between the ends of the inner 

portions of the leads 102 and 103 and the 

semiconductor· chip 110 and extends to surround the 

outer periphery of _the semiconductor chip 110. In the 

15 ·present embodiment, the lead 105 includes a first 

portion located outsiae one longer side 112A of the 

semiconductor· chip 112, a second portion located 

outside the other longer side 112B of the 

semiconductor chip 112, a thi"rd portion extending on 

20 the semiconductor chip 112 outside the side llOC of 

the semiconductor chip 110 and a·fourth portion 

extending on the semiconductor chip 112 outside the 

side llOD of the semiconductor chip 110. Branch lead 

portions branch from the first, third and fourth 

25 portions of the lead 105. 
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The inner portions of the leads ·104 and the lead 

105 are electri-cally connected to electrode pads for 

power supply (elect~ode pads for fixed potential) 

among the plurality of electrode pads 111 formed on 

s the circuit forming surface llOX of the semiconductor 

chip 110 through conductive wires 116 and are further 

electrically connected to electrode pads for power 

supply among the plurality of electrode pads 113 

· formed on the circuit forming surface 112X of the 

10 semiconductor chip 112 through conductive wires 116. 

That is, the leads 104 and 105 are used as leads for 

power .. supply (leads for fixed potential) • In the 

present embodiment, the inner portions of the leads 

104 and the lead 105 are electr1cally connected to 

. 15 . electrode pads for reference potential whose potential 

is fixed at a reference potential (e.g., O V) among 

the electrode pads for power supply. 

·Most of the plurality Of leads 102 are used as 

signal leads, .and the rest of the leads 102 are used 

20 as power supply leads, operational potential leads 

· whose potential is fixed at an operational potential 

(e.g., 5 V) or reference potential leads. Most of the 

plurality of leads 103 are .used a~ signal leads, and 

the rest of the leads 103. are used as pow~r supply 

25 leads. 
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The. branch lead portions of the lead 105 are 

· bonded and secured to the circuit forming surface 112X 

of the semiconductor chip 112 through a bonding tape 

106. That is, the leads 104 and 105 are used also as 

5 support leads (suspended leads.) for supporting the 

semiconductor chip 112. For example, a bonding tape 

106 having a three-layer structure.may be used in 

which bonding layers made of polyimide type 

thermoplastic resin are provided on both principal 

10 surfaces (principal surfaces opposite to each other) 

of a. base made of polyimide type resin, although this 

is not limiting the invention. 

Among the plurality of leads 102, as ·shown in 

Figs. 38 and 40, the leads provided outside the side 

15 11.0C of the semiconductor chip 110 and the leads 

provided outside the side 1100 of the semiconductor . 

chip 110, i.e., the leads provided. at the shorter 

s~des 112C and 1120 of the semiconductor chip 112 are 

provided such that the inner portions thereof 

20 partially overlap the circuit forming surface 112X of 

the·semiconductor chip 112 outside the semiconductor 

chip 110, and the ends of the inner portions are 

bonded and secured to the circuit forming surface 112X 

of the semiconductor chip 112 with a bonding tape 106. 

25 That is, the leads 102 provided outside the side llOC 
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.of the semiconductor chip 110 and the leads provided 

outside the side llOD of the semiconductor chip 110 

are also used as support leads for supporting the 

semiconductor chip 112. 

· As shown in Fig. 39, the semiconductor chip 110 

is provided on the circuit forming .surface. 112X of the 

semiconductor chip 112 such that t.he side 11 OA is 

loca.ted on the side of the lo.nger side 112A--of the 

semiconductor· chip 112 and such that the side llOB is 

· 10 located on the side of the longer side 112B of the 

semiconductor chip 112. The number of the electrode 

pads 111 provided on the side of the sides llOA and 

llOB of the semiconductor chip 110 is smaller than the 

number of the electrode pads 111 prov.ided on the side 

15 of the sides 110.C and llOD of the ·semiconductor chip 

110. That is, th~ semiconductor chips 110 and 112 are 

stacked with the back surface llOY of the 

semiconductor chip 110 and the circuit forming surface. 

112X of the semiconductor chip 112 in a face-to-face 

20· relationship with each other such that the sides of 

the semiconductor chip 110 along which a smaller 

25 

· number of electrode pads 111· are provided are located 

on the side of the longer s·ides· of the semiconductor 

chip 112. 

Since such a configuration makes it possible to. 
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reduce the number of the leads located outside the 

longer sides of the se~iconductor chip 112, it ·is 

possible to supJ;>ress any increase in t.he dimensio.n of . 

the semiconductor device in the direction of the 

5 longer sides of the semicond:Uctor chip 112. 

Further, since the number of the wires 116 at 

the longer sides of the semiconductor chip 112 can be 

reduced, it is possible to prevent shorting between 

the wires attributable to a flow of resin during the 

10 formation of the resin encapsulant. 

The semi~onductor chip 112 of the present 

embodiment has a two-side pad structure in which the 

.electrode pads 113 are.arranged along the two longer 

·sides the~eof. When the electrode pads of the 

.15. sem~conductor chip is.arranged along one side thereof 

as in the semiconductqr chip 3 of the first 

e:mbodiment, the two semiconductor chips are preferably 

stacked such that the side having the smallest number 

of electrode pads 111 among the four ·sidE!s of the 

20 semiconductor chip 110 is located toward the side of 

the semiconductor chip· 112 along which the pads are 

arranged. 

The lead 105 extends between the electrode pads 

113 of the semiconductor chip 112. Such a 

25 configuration improves the flexibility in routing the 
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·lead 105 that extends outside the outer periphery of 

the semiconductor chip 112 .and on the semiconductor 

chip 112. 

The semiconductor chips 110 and 112 are sta9ked 

5 such that the back surface llOY of· the semiconductor 

chip 110 and the circuit forming surface 112X of the 

semiconductor chip 112 faqe each other~ In such a 

·configuration, the loop height of the wires 116 which 

electrically connect the electrode pads 11.3 on the 

. 10 semiconductor ·Chip 112 and the leads 103 can be 

canceled by the thickness of the semiconductor chip 

110, which makes it possible to form the resin 

encapsulant 117 with a thickness smaller than that in 

the case wherein the back surfaces of the 

15 semiconductor chips 110 and 112 face each other. 

As shown in Figs. 36 through 38, the 

semiconductor chip 110 is bonded a.nd secured to the 

circuit forming surface 112X of the semiconductor chip 

112 with an insulating bonding tape 114. As shown· in 

20 Fig. 41, for example, a bonding tape 114 having a 

three-layer structure is used in which bonding layers 

114B made of polyimide type thermoplastic resin and 

thermosetting resin are provided on both sides of a 

base 114A made of .polyimide type resin, although this 

25 is not limiting the invention. 
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As shown in Figs: 35 through 38, the 

semiconductor chips 110 and 112, the inner portions of 

the plurality of leads 101, the wires 116,_ the leads 

107 and the like are encapsulated with the· resin: 

5 el?-caps.ulant 117. One lead .107 is provided at each of 

the four corners of the resin encapsulant 117. The 

leads 107 are provided to support the resin 

encapsulant on a frame of a lead frame in a process of 

manufacturing a semiconductor device. 

10 -A ~emiconductor device 100 having such a 

configuration is manufactured using a manufacturing 

process utilizing a lead frame_ similarly to the above­

described embodiments. The configuration ·of the lead· 

frame of the present embodiment will not be described 

15 here because it is substantially the same as those of 

the lead frames used in the above-described 

embodiments except that the lead pattern is slightly 

different. 

A description will._now be ·made .with reference to 

20 Figs. 42 through 48 on the manufacture of the 

semiconductor device 100. Figs. 42A and 42B' 

schematically illustrate a configuration of a first 

semiconductor wafer used to manufacture the 
' 

semiconductor device. Figs. 42A and 42B are a 

25 schematic plan view and a schematic sectional view of 
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the same,, respectively. Figs. 43A and 43B 

schematically illustrate a conf iguratio~ of a second 

semiconductor wafer used to .manufacture the 

semiconductor device. Figs. 43A and 43B are a 

5 schematic plan view and a schematic sectional view of 

the same, respectively. Figs. 44 through 48 are 

schematic s_ec~ional views for explaining the 

manufacture of the semiconductor device • 
. . . 

First, semiconductor wafers, e.g., a first 

10 ·· semiconductor wafer (semiconductor substrat_e) 120 and 

a second semiconductor wafer (semiconductor substrate) 

130 made of si~gle crystal silicon having a thickness 

on the order of 720 µm are provided. 

Referring to.the first semiconductor wafer 120, 

15 · .semiconductor elements, an insulating layer·,, a wiring 

layer, electrode pads 111, a surface protection film, 

bonding holes arid the like are formed on a circuit 

forming surface 120X of the first semiconductor wafer 

120 to form a ·plurality of ~hip forming regions 121 

20 having substantially the same memory circuits formed· 

thereon in the form of a matrix. Referring to the 

second semiconductor wafer 1301 s·emiconductor 

elements, an insulating laye_r, a wiring layer, 

electrode pads 113, a surface protection film, bonding 

25 holes and the like are formed on a circuit forming 
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·surface 130X of the second semiconductor wafer 130 to 

form a plurality of chip forming regions 131 having 
. . 

substantially the same memory.circuits formed thereon 

in the form of a matrix. The .plurality of chip 

5 forming regions 121 are spaced from each other with 

dicing regions (cutting regions) ·122 for cutting the 

first semiconductor wafer 120 int~rposed. The 

plur~lity of chip forming regions 131 are spaced from 

each other with dicing regions (cutting regions) 132 

10 for cutting the second semiconductor wafer 130 

interposed. The steps up to this point are shown in 

Figs. 42A, 42B, 43A and 438. 

As shown in Fig. 44A, a back surface .120Y of the 

first semiconductor wafer 120 opposite to the circuit 

15 forming surface 120X is ground to reduce the thick.n·ess 

of the same. A back surface 130Y of the second 

semiconductor wafer 130 opposite to the circuit 

forming surface 130X is ground to reduce the thickness 

of the same. In the present embodiment, for example, 

20 · the -semiconductor wafers are ground to a thickness of 

about· O .24 mm. 

Next, as shown in Fig. 44B, a bonding tape 114 

is appl_ied to the back surface· 120Y' of the first 

semiconductor water 120. The bonding tape 114 is 

25 applied by first· mounting the first semiconductor 
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wafer 120 on the bonding tape 114 which is· greater 

than the plane size ·of .the first semiconductor wafer 

120, applying the bonding tape 114 thereafter using 

thermo-com.ptession bonding and thereafter cutting the 

5 bonding tape 114 along the contour Of the first 

semiconductor waf~r ·120, although this is not iimiting. 

the invention. The bonding tape 114 is· not applied to 

the back surface 130Y of the second s·emiconductor 

wafer 130. 

·10 The bonding tape 114 is preferably applied · 

before the first semiconductor wafer 120 is divided. · 

into individual semiconductor chips 110, i.e., at the 

phase of the semiconductor wafer. ·The reason is that 

if the tape is applied after the semiconductor wafer_ 

15· 112 is divided into individual semiconductor chiI>s 

112, the number of units to 'be processed increases 

from that in the case of the wafer.by a factor of 

several hundreds, resulting in a complicated process 

which adversely affects the quality and cost. 

20 As shown in Fig. 44C, the first semiconductor 

wafer 120 is then attached to an adhesive layer of a 

dicing sheet 125 and, thereafter, the dicing regions 

122 of the semiconductor ~afer 120 and the bonding 

tape 114 are diced using a dicing apparatus as shown 

25 in Fig •. 440. As a result, semiconductor chips 110 are 
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:formed which have a control circuit,~ electrode pads 

111 and the like formed on the circuit forming surface 

llOX thereof and to which the bonding tape 114 is 

. applied on the back surface llOY thereof. The ·second 

5- semiconductor wafer 130 is then attached to an 

adh~sive layer of a· dicing sheet and, thereafter, the 

dicing regions- 132 of the· semiconductor wafer 130 are 

dicep using a dicing apparatus. As a result, 

semiconductor chips 112 are formed which have a memory 

10 cdrcuit, electrode pads 113 and the like formed on the 

circuit forming surface 112X thereof· and which are 

formed with a plane size grea-t::~r than that of the 

semiconductor chips 110. 

At this step, since the bonding tape 114 is ·made 

15 of a resinous material softer than the substrate.made 

of silicon, the semiconductor wafer 120 can be easily 

diced. Further, since the ·bonding tape· 114 is diced 

along with the semiconductor wafer 120, it is possible 

to form bonding tapes 114_matched with the exter~al 

20 size of the semiconductor chips 110 easily. 

The semiconductor chip 112.is then bonded and 

secur.ed to a l.ead frame. ·The lead. frame and the 

semiconductqr chip 112 are bonded and secured by 

bonding and securing the leads l.02 provided at the 

25 shorter sides 112C and 112D of the semiconductor chip 
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.112 to the circuit forming surface 112X of the 

semiconductor chip 112.· As shown in Fig. 45, the 

bonding and securing of the leads.102 and 

semiconductor chip 112 is carried out by positioning 

5 ~he semiconductor chip 112 on a heat stage .141, 

th~reafter positioning the ends of the inner portions 

of. the leads 102 at the shorter sides ·of the circuit 

forming surface·112x of the semiconductor chip 112 

through the bonding tape 106 and ther~after performing 

10 thermo·-compression bonding of the· ends of t;he inner 

portions of the leads 102 with a bonding tool 140. At 

this step, the branch leadport;i.ons of the lead 105 

are also subjected to.thermo~compression bonding to be 

bonded and secured to the circuit forming surface 112X 

15 of the semiconductor chip 112 through the bonding tape 

106, although not shown in detail. 

At this step, the semiconductor chip 112 is 

supported on the lead frame through the leads 102. 

Next, the semiconductor chip 110 is bonded and 

20 secured to the semiconductor chip 11.2. As shown in 

Fig. 46, the bonding and securing of the semiconductor 

chips 112 and 110 is carried out by positioning the 

semiconductor chip 110 on the semiconductor chip 112 

such that the bonding tape 114 applied to the back 

25 surface llOY of the semiconductor chip 110 faces the 
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'·' 

,, 
.circuit forming .. surface 112X of the semiconductor chip 

' . 
112 and by performing thermo-compression'bondinq of 

the semiconductor c.hip 110 using a heated bon~ing tool 

14 2 thereafter •. 

··At this step, the semiconductor, chip 112 is 

supported on the lead frame.through the leads 102, and 

the semiconduc.tor chip 11 O is bonded and secured· to 

the ~emiconductor chip 112. That is, since each of the 

semiconductor chips 110 and 112 is supported by the 

10 lead frame, it is possible to eliminate tabs (die 

pads) to support the semiconductor chips •. 

The semiconductor ~hips 112 and 110 may 

alternatively be bonded and ·secured by applying a 

pasty adhesive to the- circuit forming surface 112X of 

15 the semiconductor chip 112 to. form a bonding layer 

thereon and by performing thermo-compression bonding 

of the semiconductor chip 110 thereafter. However, 

since the adhesive is normally applied using a multi­

point application method, ·the bonding laier is likely 

20 to have ununiform thickness due to variation of the 

amount of application. An ununiform thickness of the 

bonding layer increases the inclination of the 

semiconductor chip 110 relative to the.circuit forming 

.surface 112X of the semiconductor chip 112. A great 

25 inclination of the semiconductor chip 110 increases 
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.the risk of poor connection between the electrode pads 

111 on the semiconductor chip 110.and the wires at a 

subsequent wire bonding .step. An ununiform thickness 

of the bonding layer increases the ratio of the part 

5 of adhesive that comes out from the periph~ry of the 

semiconductor chip 112 when .the semiconductor chip 112 

is subjected to· thermo-compressio~ bonding. Since 

this. increases the possibility of overflow of the 

adhesive.on to the circuit forming surface llOX of the 

10 semiconductor chip 110, the risk of poor connection 

between the·electrode·pads 111 on the semiconductor 

chip 110 and the wires is increased. 

In the present embodiment, the semiconductor· 

chips 110 and. 112 are bonded and secured using a 

15 bonding film 114.. Since the thickness of the bonding 

film 114 can be made more uniform comp'ared to a 

bonding layer formed by applying an. adhesive, it is 

possible to suppress the inclination and of the 

semiconductor chip 110 and the amount of· overflow of 

20 the adhesive. 

The semiconductor chip 110 is provided such that 

the side llOA of the semiconductor chip 110 i~ located 

toward the longer· side 112A of the semiconductor chip 

112 and such that the side llOB of the semiconductor 

25 chip 110 is located toward the other longer side 112B 
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.of the semiconductor .chip 112. 

Next, electrical connection is made using the . 

conductive wires 116 between the electrode pads 111 of 

the semiconductor chip 110 .and the lead inner portions 

5 102, between the electrode pads 113 of the 

semiconductor chip 112 and the inner portions of the 

.leads 103, between the electrode p~ds 111 and 113 of 

·the ;respective semiconductor chips 110 and· 112 and the 

inner portions of the leads 104 and between the . . . 

10 electrode pads 111 and 113 of the respective 

semiconductor -chips 110 and 112 and the lead 105. As 

shown in Fig. 47, the el:ectrical connection using the 

wires 116 is carried out while the leads 101, 102, 103 

and 104 are pressed and secured with a frame pressing 

15 mel11Per 145 and a heat stage 143 is heated. For · 

example, gold wires are used as the wires 116. For 

example, the wires.116· are connected using ball 

bonding which is thermo-compression bonding 

accompanied by ultrasonic vibration •. 

20 At this step, since the ends of the inner 

portions of the leads 102 provided at the two shorter 

sides 112C and 112D of the semiconductor chip 112 are 

located above the circuit forming surface 112A of the 

semiconductor chip 112; it is possible to reduce the 

·2s length of the wire~ 116 for electrically connecting 
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.the inner portions of the leads 102 and the electrode 

.pads 111 on the semiconductor chip 112. 

Further, since the semiconductor chip 110 is 

bonded and secured to the semiconductor chip 112 

5 thro~gh the bonding tape 114, the inclination of the 

semiconductor chip 110 and the amoun~ of.overflow of 

the adhesive is·· suppressed. This m~kes it possible to 

supp~ess poor connection between the electrode pads 

111 .on the semiconductor chip 110 and the wires 116. 

10 ·since the semiconductor chip 110 is provided on 

the semiconductor chip 11~ with the·back surface llOY 

of the semiconductor chip 110 and the cir.cuit forming 

surface 112X of the semiconductor 'chip 112 ~acing each 

other, it is possible to conduct wire connection·to · 

15 electrically connect the electrode pads 111 on the 

semiconductor chip 110 and the leads 102 and wire 

connection to electrically connect the electrode pads 

113 ori the ·semiconductor chip 112 and the leads 103 at 

the same step. 

20 Next, as shown in Fig. 48, the lead frame is 

positioned between an upper die lSOA and a lower die 

!SOB of a molding die 150 of a transfer molding 

apparatus·. At this time, the semiconductor chips 110 

and 112, the inner portions of the leads 101, 102, 103 

25 and 104, the lead 105, the leads 107, the wires 116 
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.and the like are located in a cavi~y 151 formed by he 

upper die 150A and lower die !SOB. 

The resin encapsulant 117 is formed by inje9ting 

fluidic resin from a pot of the molding die 150 

5 through a runner and an entrance·gate into the cavity 

. 151 under a pressure. The semiconductor chips 110 and 

·112, the inner portions of the leads 101, 102, 103 and 

104,. the lead 105, the leads 107, the wires 116 and 

the like are encapsulat'ed by the resin encapsulant 

10 117. For example, epoxy type thermoset~ing resin is 

used which is added with a phenol type setting agent, 

silicone rubber, a filler and the like. 

Next, the tie bars connected to the leads 101 

are cut; a plating process is thereafter performed on 

15 the outer portions of the leads 101; the leads 101 are 

thereafter cut off from the frame of the lead frame; . 

the outer portions. o.f the leads 101 ·are thereafter 

mQlded into one of configurations for surface 

mounting, e.g., a gull w~ng configuration; and the 

20 leads;107 ar.e cut off from the frame of the lead frame 

to complete a semiconductor device 100 as· shown in 

Figs. 35 through 38 substantially. 

Chips (Si chips) can remain at the periphery of 

the back surface (~ corner where a cutting surface and 

25 the back surface meet).of a semiconductor chip divided 
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through dicing as a result of incomplete separation. . 

This can_ result in problems such as fall of such .ch:ips 

which have.stuck to the periphery of the back surface 

of an upper semiconductor chip upon a lower 

5 semiconductor chip, which causes damage on the lower 

semiconductor ·chip due to the chips. According to the 

present embodiment, since the semiconductor chip·110 

is fprmed by dicing the semiconductor wafer 120 and 

bonding tape _114 with ~he bonding tape 114 applied to 

·10 the back surface of the semiconductor wafer 120, any 

chip remaining on the periphery of the back surf ace of 

the semiconductor chip 110 as a result Of incomplete 

separation is held· in place by ~he bonding tape .114. 

It is ther~f ore possible to prevent any chip from 

15 falling on the semiconductor chip 112 on which the 

semiconductQr chip 110 is placed. 

A d~scription will now be made with reference to 

Fig. 49 on a CF (compact flash) card (electronic 

apparatus) incorporating_a semiconductor device 100 of 

20 the present embodiment. Fig. 49 is a .schematic plan 

view of a CF card. 

As shown in Fig. 49, a CF card 160 is primarily 

comprised of a circuit board 161, a ·connector 163 and 

a semiconductor device 100. The semicqnductor device 

25 100 is mounted on one principal surface of the wiring 
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board 161. 

In the semiconductor device 100, the electrode 

pads for power supply of the semiconductor chip 110 

and the electrode pads for power supply of the 

5 .s~iconductor chip 112 are electric-ally connected to . 

each other through the leads ~01 (104) inside the 

+esin.encapsulant 117. The electrode pads for signals 

of tpe ·semiconductor chip 110 and the electrode pads 

for signals of the semiconductor chip 112 are not 

10 electrically connected inside the resin encapsulant 

117. It is therefore necessary to electri·cally 

·. connect the electrode pads for. signals of the 

semiconductor chip 110 and the electrode pads for 

signals of the semiconductor. chip 112. Accordi.ng to 

15 the present embodiment, the leads 101 (102) 

electrically connected to the electrode pads for · 

signals on t~e semiconductor chipllO and the leads 

101 (103) electrically connected to the electrode pads 

for signals on the semiconductor 9hip 112 are 

20 electrically connected through wires 162 formed on the 

wiring board 161. Obviously, electrical connection 

between the leads 101 (102) and the leads 101 (103) is 

made only where necessary. 

By mounting the semiconductor device 100 on the 

25 wiring· board 161 in such a manner,_ a card system ca,n 
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be configured with a single semiconductor device 100. 

The size of the CF card can be smaller than that in a 

case wherein a semicon~uctor device having a 

semiconductor chip 110 loaded thereon and a 

5 semiconductor device having a semiconductor chip 112 

loaded thereon are mounted on a wiring board 161. 

By electrically connecting t?e leads 101 (1°02) 

elec;trically conne,cted . to the electrode pads for · 

signals -oh the semiconductor chip 110 .and the leads 

10 101 (103) electrically connected to the electrode pads 

for signals on the semiconductor chip 112 through.the 

wires 1.62 on the w~ring board 161, the pin, arl:'.angement 

of the semiconductor device 100 can be simplified, and 

· the number of the wires 116 can be reduced. This 

15 makes it possible to provide semiconductor devices 100 

with high productivity. 

As .described above, the present embodiment 

provides the followings effects. 

(1) The semiconductor chip 110 is bonded and 

20 secured· to the surface of the semiconductor chip 112 

facing the back surface of the llOY of the 

semiconductor chip 110 •. The inner portions of he 

leads 102. provided at the two shorter sides 112C and 

112D of the semiconductor chip 112 among the leads 102 

25 electricaliy connected to the electrode pads 111 on 
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.. the semiconductor chip 11 O through the wires 116 are 

bonded and.secured to the surface of the semiconductor 

chip 112 facing the back surface llOY of the 

semiconductor chip 110. 

Since such.a configuration allows each of the 

semiconductor chips 110 and 112 to be supported by t-he 

-lead frame during the ma~ufacture of the semiconductor 

device, it is possible to eliminate tabs (die pads) , . ' . . 

for supporting the semiconductor chips. Further, 

10. since the thickness of the leads 102 is canceled.by 

the thickness of the semiconductor chip ·liO, there. is 

no increase in the thickness of the resin encapsulant 

117 even though the semiconductor chip 112 is 

supported by .the leads 102. Since this makes it 

15 possible to provide the resin encapsulant with a small 

thickness, a, semiconductor device 100 having a low 

profile can be provided. 

Since the length of the wires 116 for 

electrically ~onnecting the electrode pads 111 on th~ 

20 semiconductor.chip 110 and the leads 102 can be 

reduced, it is possiJ:?le to.reduce the impedance of the 

si·gnal transmission path. As a result, .a 

semiconductor device 100 having a high speed can be 

provided. 

25 ,(2) The semiconductor c;tiip 110 is bonded and 
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secured to the ·circuit forming surface 112X of the 

semiconducto;r chip 112 facing the back surface of the 

llOY of the semiconductor chip 110. Th,e inner 

portions of he leads 102 provided at the two shorter 

5 sides 112C and 112D of the semiconductor chip 112 

among th,e leads 102 electrically connected to ·the 

electrode pads 111 on the semiconductor chip 110 

thropgh the wires 116 are bonded and secured to the 

circuit forming surface 112X of the semiconductor chip 

10 112 facing the back surface llOY of the semiconductor 

chip 110. 

Since such a conf igurati~n allows the loop 

. height of the wires 116 electrically connecting the 

electrode pads 113 on the semiconductor chip 112 and 

15 the leads 103 to be canceled by the thickness of the 

semiconductor chip 110, the thickness of the resin 

encapsulant 117 ·can be smaller tnan that in a case 

wherein the back surfaces of the semiconductor chips' 

110 and 112 face each other. This makes it possible 

20 to provide a semiconductor device ·100 having a low 

profile. 

It is possible to conduct wire connection to 

electrically connect the electrode pads 111 .. on. the 

semiconductor chip 110 and the leads 102 and wire 

25 connection to electrically connect the electrode pads 
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113 on the semiconductor chip .112 .and the leads 103 at 

the same step during the manufacture of a 

semiconductor device 100. This makes it possible to 

improve the productivity of a semiconductor device 

5 100. 

(3) The semiconductor chips 110 and 112 are 

stacked with the back surface llOY of the 

semiponductor chip 110 and the circuit forming surface 

ll2X of° the semiconductor chip- 112 in a face-t~-face 

10 relationship with each other such that the si~es of 

the seiniconductor chip 110 along which a smaller 

number of electrode pads 111 are provided are located 

on the side of the longer sides of the semiconductor. 

chip .112. 

15 · Since such a conf.iguration makes it possible to 

reduce the number of the leads located outside the 

longer sides of the semiconductor chip 112; it is 

possiple to suppress any increase in the dimension of 
./ 

the semiconductor device in the direction of the 

20 longer sides of the semiconductor chip 112 •. 

Further, since the number of the wires 116 at 

the longer sides of the semiconductor chip 112 can be 

reduced,, it is possible to prevent shorting between 

·the wires attributable to a flow of resin during the 

25 fo.rmation of the resin encapsulant il 7. T.t:iis ·makes it 
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,,. _possible to improve the yield of semi~onductor devices 

100. 
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semiconductor chip 110 and, thereafter, the 

semiconductor chip 110 is mounted on the circuit 

forming surface 112X of the semiconductor chip 112 

through_ the bonding tape 114. 

5 . As a result, chips (Si chips) can remain at the 

periphery of the ,back surface llOY {a corner where a 

cutting surface. and the back surfa~e llOY meet) of a 

semi.conductor chip 110 divided through. dicing as a 

result of incomplete separation. Since such chips can 

10 be held in place by the bonding tape.114, it is 

possible t~ prevent any chip from falling ori the 

semiconductor chip 112 on which the semiconductor chip 

110 is placed. Since this makes it possible to 

prevent damage on both of those semiconductor chips 

15 attributable to the fall of chips, and the yield of 

semiconductor devices can therefore be improved. 

Since the bonding tape 114 is formed of a 

resinous material softer than the substrate made of 

silicon, the semiconductor.wafer 120 can be ·easily 

20 diced •. 

25 

Since the bonding tape 114 is diced along with. 

the semiconductor wafer 120, a bQnding tape 114 

·matched With the external size Of the semiconductor 

·chip 110 can be easily formed. 

(7) Since a semiconductor device 100 is mounted 
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on·a wiring board 161 in a CF ·Card 160, it is ·possible 
' 

to configure a card system ·with a singie semiconductor 

device 100. The size of the CF card can be smaller 

than that in a case wherein a semiconductor device 

s having a semiconductor.chip 110 loaded thereon and a 

semiconductor device having a semiconductor chip 112 . 

loaded thereon are ~ounted on a wiring board 161. 

• · ( 8 >. By ·e~ectrically connecting the leads 101 

·(102) electrically connected to the electrode pads for 

10 signals .~n the semiconductor chip 110 and the leads 

1O1 -< 103 } ~.lectrically connected to the electrode pads 

fo,r signals on the· semicond1ictor chip 112 through the 

wires·l62 on the wiring board 161 in a CF card 160, 

the' pin arrangement of the semiconductor device 100 

15 can be simplified,· and the number of the wires 116 can 

be reduced. ;This makes it possible to .provide 

semiconductor devices 100 with high productivity. 

While the present embodiment.has referred to an 

. example wherein the ~emiconductor chip 11 O is prov.ided 

20 on the circuit forming surface 112X of the 

semiconductor chip 112, ~he semiconductor chip 110 may 

be provided on the.back surface 112Y of the 

semico~ductor chip 112 as.shown in Fig~ 50. In this 

case, since there is no d~age on the circuit formi~g_. 

25 ~urface 112X of the semiconductor ·chip 112 even if the 
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semicondu_ctor chip 110 is subjected to thermo­

compression bonding, the yield of semiconductor 

devices can be higher than that in a case wherein the 

semiconductor chip 110 is bonded to the circuit 

5 forming surface 112X of the semiconductor chip 112 on 

a thermo-compression basis. 

While the present embodime~t has ref erred to an 

ex'!mple wherein the bonding tape 114 is applied to the 

back surface llOY of the semiconductor chip 110, the 

10 bonding tape 114 may be bonded to the circuit forming 

surface 112X of the semiconductor chip 112. In this 

-case, since the bonding tape 114 _can not be applied in 

advance to a semiconductor wafer before separation, it 

is necessary to apply bonding tapes 114 matched with 

-15 the external size of semiconductor chip 110 to the 

circuit forming surfaces 112X of s·emiconductor chips 

112 one by one. 

While the present embodiment has ref erred to an 

example the use of a bonding tape, 114 having a three-

20 layer structure in which bonding layers 114B.are 

- _provided on both sides of a base 114A~ a bonding tape 

·having a single layer structure may be used. 

(Tenth Embodiment) 

Fig. 51 is a schematic plan view of a 

25 ·semiconductor device which is a tenth embodiment.of 
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the invention with an upper part of ·a resin 

encapsulant thereof removed. Fig. 52 is a schematic 

sectional view-ta.ken along th~ line ·T-T in Fig. 51. 

As shown in Figs. 51 and 52, the configuration 

5 of a semiconductor qevice lOOA of the present 

embodiment is basically the same as that of the ninth 

· · embodiment except the following po_ints • 

The ends of inner portions ·of leads 102 provided 

at shorter sides 112C and 112D of a semiconductor chip· 

10 112 .are located above a circuit forming surface· 112X 

of the semiconductor chip 112 at a space from the · 

surface instead of being bonded .and secured to the 

circuit forming ·surface 112_X of the semiconductor chip 

112. Therefore, the semiconductor chip 112 is 

15 supported by leads 104 and 105. 

The semiconductor device lOOA having such a 

configuration provides the same effects as those of 

the ninth embodiment. 

While the invention has been specifically 

20 described with reference to the preferred embodiments, 

the invention is not limited to the above-described 

embodiments and may obviously be mo~ified in various 

ways without departing from the principle of the 

invention. 

25 . For example, the invention may be applied to 
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semiconductor devices of the SOJ (small outline J­

leaded package). type, the SOP (small outline package) 

type and the like having a double lead structure. 

The invention may be also applied to 

5 semiconductor devices of the QFP (quad flat package) 

type, QFJ (quad flat J.;...leaded pac~age) type and the 

like having a quadruple lead structure. . . . 

Effects that can be provided according to 

typical aspects of the invention disclosed ·.in th.is 

10 specification can be briefly described as follows. 

- 15 

20 

(1) It is possible to reduce the thickness of a 

semiconductor device in which two semiconductor chips 

are-stacked and encapsulated with a single resin 

encapsulant. 

(2) In a semiconductor device in which two 

semiconductor chips are stacked ana encapsulated with 

a single resin encapsulant, a .. single lead frame can 

accommodate external elect·rodes provided on the two 

semiconductor chips. 

( 3) Workability at steps of assembl'ing 

semiconductor devices can be improved. 

(4)_ The y~eld of. such semiconductor devices can 

be improved. 

( 5) Since a first semiconductor chip and ·a 

25. second semiconductor chip are stacked with a resin 
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.encapsulartt interposed between them without using any 

adhesive on the·surfaces thereof facing each other, it· 

is possible to prevent any crack attributable to 

thermal expansion caused by :heat generated when t.he 

5 _semiconductor device is subjected to a reflow process 

and when the device operates •. 

.r .. 
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.CLAIMS 

What is claimed is: 

1. A semiconductor device comprising: 

a first semiconductor chip having a circuit 

forming surface and· a back surface opposite to the 

circuit forming.surface and a plur~lity of electrode 

pad~ formed on· said circuit forming surface; 

a. second semiconductor chip having a circuit 

10 forming surface and a back surface opposite to the 

15 

20 

circuit forming surface and a plurality of electrode 

pads formed on sa~d circuit forniing surface and having 

a plane si~e greater than that of said. first 

semicond~ctor chip; 

a plurality of lea_ds each having an inner 

portion and an outer porti1;m, ··said inner port·ions 

being electrically connected to respective electrode 

pads of said first and second semiconductor chips 

through conductive wires~ 

a support lead.having an inner portion and -an 

outer portion for supporting said second semiconductor 

chip with said inner portion; and 

a resin encapsulant for encapsulating said first 

semiconductor chip, said second semiconductor chip, 

25 the inner portions· of said leads, the inner portion of. 
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'· 
said support lead and said wires, wherein 

sai9 first semiconductor chip is bonded and ' . . 
secured to said second semiconductor chip with the 

back surf ace of said first semiconductor chip and the 

5 circuit forming surface of said second semiconductor 

chip facing each other and wherein 

10 

15 

the inner.portion of said su~port lead is bonded 

and ~ecured to the circuit forming surface of said 

second semiconductor chip. 

2. A,semiconductor device according to Claim 1, 

wherein a part of the inner portions of said leads is 

provided over the ·circuit fo;rming surface of said 

second semiconductor chip. 

3. A semiconductor device comprising: 

a first semiconductor chip having a circuit 

forming surface and. a back surface o~posite to the · 

·circuit forming surface and a plurality of electrode 

pads formed on s~id circuit forming surface; 

a second semiconductor chip having a circuit 

20· forming surface and a back surface opposite .to the 

circuit forming surface and a plurality of electrode 

pads formed on said circuit forming surface and having 

a plane size greater than that of said first 

semiconductor chip; 

25 a plurality of leads each having an inner. 
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.portion and an outer portion, said iriner portion~ 

being electrically connected to respective electrode 

pads of ,said first and second semiconductor chips 

through conductive wires~ 

a support lead having an inner portion and an 

outer portion for supporting said second semiconductor 

chip with said -inner portion; and 

a resin encapsulant for encapsulating said first 

semiconductor chip, said s~cond semiconductor chip, 

10 ·the inner portions of said leads, the inner portion of 

said support lead and said wires, wherein 

· · said first semiconductor chip is bonde:d and 

secured to said second semiconductor chip.with the 

back surf ace of said first semiconductor chip and the 

15 back surface of said second semiconduc.tor chip facing 

each other and wherein 

20 . 

25 

the inner portion·of said.support lead is bonded 

and secured to the back surface of said second 

semiconductor chip. 

4. A semiconductor device comprising: 

a first.semiconductor chip having a circuit 

forming surface and a· back surface opposite to the' 

circuit forming surface and a ~lurality of electrode 

pads formed on said circuit forming surface; 

a second semiconductor chip having a circuit 
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forming surface and a back surface opposite to the 

-circuit forming surface and a plurality of electrode 

pads formed· on said circuit forming surface and having 

a plane size greater than that of said first 

s. .. semiconductor chip; 

a plurality of leads eac·h having an inner 

portion and a~ outer portion, each_ of said inner 

port.ions being electrically connected to respec~ive 

'electrode pads of said first and second semiconductor 

10 chips through.conductive wires; 

a support lead having an inner portion and an­

outer portion for supporting said first and second 

semiconductor chips with said inner portion; and 
' 

a resin encapsulant for encapsulating said first 

15 semico~ductor chip, said second semiconductor chip, 

the inner portions of said leads; the inner portion of . 

said support l~ad and said wires, wherein 

said first semiconductor chip is bonded and 

secured to said second semiconductor chip with the 
. 

20 back surface of said first semiconductor chip and the 

circuit forming surface of said second semiconductor 

chip facing each other and wherein 

. the inner portion of said support l·ead is bonded 

and,secured to the circuit forming surfaces of said 

25 first and second semiconductor chips. 
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·· 5. A semiconductor device according to Claim 4, 

wherein a part of the inner port.ions of said leads is 

provided over the circuit forming surface of said·· 

second semiconductor chip. 

6. A semiconductor device comprising: 

a first semiconductor chip having a circuit 

forming surf ace- and a pack surfac;:e opposite to the 

cir~uit forming surface and a plurality of _electrode 

pads formed on said circuit forming surface; 

a second semiconductor chip having a circuit 

fo~ing surface and a back surface opposite to the 

circuit forming surface and a plurality of electrode 

pads formed on said circuit fOJ;ltling surface and having 

a plane size greater. than that of said first 

15 semiconductor chip; 

a plurality of leads each having an inner 

portion and an outer portion, said inner portions 

being electrically connected to respective electrode 
. J 

pads of said first and second ·semiconductor chips 

20 through conductive wires; 

a support lead having an inner·portion and an 

outer portion for supporting said first and second 

semiconductor chips with said inner portion;· and 

a resin encapsulant for.encapsulating said first 

25 semiconductor chip, said second semiconductor chip, 
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.the inner portions of said leads, the inner po.rtion Of 

said support lead and said wire·s, wherein 

said first semiconductor chip i~ bonded and 

secured to said.second semiconductor chip with the 

5 back surface of said first semiconductor chip and the 

back surface of said second semiconductor. chip facing·· 

each other and wherein 

• the inner portion of said support lead is .bonded 

and secured to the circuit forming ~urface of said 

10 first semiconductor chip and the back surface of said 

second semiconductor chip.· 

7. A semiconductor device comprising: 

a first semiconductor chip having a circuit 

forming.surface ·and a back surface opposite to the 

.1s· circuit forming surface and a plurality of electrode 

pads formed on said circuit forming surface; · 

a second semiconductor chip having a circuit· 

forD,J.ing surface and a back surface opposite to the 

circuit forming surface and a plurality of electrode 
) 

20· pads formed on said circuit forming surface and having 

a plane size greater than that of said first 

semiconductor chip; 

a plurality of leads each having an inner 

portion and an outer portion, said inner portions 

25 being electrically connected to respectiye electrode 
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pads of ~aid first and second semiconductor chips 

through conductive wires; 

a support lead having an inner portion and·an 

outer portion for supporting said first and second 

s semiconductor chips with said inner portion; and 

10 

a resin encapsulant for encapsulating said first 

semiconductor chip, said second semiconductor chip, 

the ~nner portions of said .le~ds, the inner portion of 

said supper~ lead and said wires, wherein 

said first semiconductor chip is provided over 

said second semiconductor chip with the resin o~ said 

resin encapsulant·interposed between.the back surface 

of said first semiconductor chip and the circuit 

-forming surface of said second semiconductor chip and 

15 wherein 

the inner port;ion of said support lead is bonded 

and secured to the c·ircuit forming surfaces of said 

first and second semiconductor chips. 

8. A semiconduc~or device according to Claim 7,. 

20 wherein a part of the inner po~tions of said leads is 

provided over the circuit forming surface of.said. 

second semiconductor chip. 

9. A semiconductor device comprising: 

a first semiconductor chip having ~ circuit 

25 forming surface and a back surface opposite to the 
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circuit forming surface and a plurality of electrode 

pads formed on said circuit forming surface; 

a second.semiconductor chip having a circuit 

formi~g surf ace and a back surface opposite to the 

5 circuit forming surface and a plurality of electrode 

pads formed on said circuit forming surface and having 

a plane size greater than that o·f said first 

sem~conductor chip; 

a plurality of leads each having an inner 

10 portion and an outer portion, said inner por_tions 

being el~ctrically_connected to respect~ve electr~de 

pads of said first and.second semiconductor-chips 

through conductive wires; 

a support lead having an inner portion an.d an 

15 outer portion for supporting said first and second 

semiconductor chips with said inner portion; and 

a resin encapsulant for encapsulating said first 

semiconductor c~ip, said secon«:i semiconductor chip, 

the l.nner portions of .. sa~d leads, the inner portion· of 

20 said support lead and said wires, wherein 

·- said' first semiconductor chip is provided over 

said second semiconductor chip with the resin of said 

resin encapsulant interposed between the back surface 

of said first semiconductor chip and the back surface 

25 of said second semiconductor chip· and wherein 
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the inner portion of said support lead is bonded 

and secured to the circuit forming surface of said 

first semiconductor chip and the back surface of said 

seco~d semiconductor chip. 

10. A semiconductor device according any one of 

Claims 1 through.9,·wherein said support lead is 

configure~ to serve as both a pow~r supply lead and a 

~efe~ence potential lead. 

11. A method of manufacturing a.semiconductor 

10 device comprising the steps of: 

providing a first semiconductor chip having a 

_circuit forming surface and a back surface opposite to 

the circuit _forming surface and a plurality of 

electrode pads formed on said circuit forming surface 

15 and providing a second semiconductor chip having a 

circuit forming surface and a back su~face opposite to 

the-circuit forming surface and a plurality of 

electrode pads ~armed on said circuit forming surface 

a-nd having a plane size greater than that of said 

20 . first semiconductor chip; 

25 

forming a semiconductor chip stack by bonding 

and securi_ng th_e back surface of ·said first 

·semiconductor chip to the circuit forming surface of 

said second semiconductor chip; 

bonding _and securing an inner portion of a 
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support lead to the circuit forming surface of said 

second semiconductor chip; 

electrically connecting the electrode,pads of 

said _first and second semiconductor chips .to inner 

s portions of a plurality of leads respectively through · 

conductive wires;_ and 

encapsulating said' first sem;i.conductor chip, 

sai~·second semiconductor chip, the inner portions of 

said leads, the inner portion of said support lead and 

10 said wires. 

12. -A method of manufacturing a semiconductor 

device according to Claim 11, comprising the step of 

providing a part of the inner portions of said leads 

over the circuit f9rming.· s_urf ace of said second 

15 - semiconductor chip·. 

13. A method of manufacturing a s.emiconductor 

dev~ce comprising the steps of: 

providing a first semiconductor chip having a 

circuit forming surface and a back surface opposite to 

20 the circuit forming surface and a plurality of 

electrode pads formed on said circ~it forming s~rf ace 

and providing a-· second semiconductor chip having a 

circuit forming- surface and a back surface opposite to 

the circuit forming surface and a plurality of 

25 electrode pads formed on said circuit forming surface 
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" .and having a plane size greater than that of said 

first semiconductor chip; 

forming a semicondu~tor chip stack _by bonding· 

and securing the back surface of said.first 

5 semiconductor chip to the back surf ace of said second 

10 

semiconductor ·chip; 

·bonding and securing an inne~ portion of a 

SUpBOrt lead to the back surface of said secopd 

~emiconductor chip; 

electrically connecting' the electrode pads of 

said ·first a·nd second semicc::>nduc:tor chips to inner 

portions of a plurality of ieads respectively through 

conductive wires; and 

encapsulating said first semiconductor chip, 

15 said second semiconductor chip, the inner portions of 

.20 

said lead~, the inner portion of said support lead and 

said wires. 

14. A method of manufacturing a semiconductor 

device comprising the steps of: 

providing a first semiconductor chip having a 

circuit forming surface and a back surface opposite to 

the circuit forming surface and a plurality of 

electrode pads formed on said circuit forming surface 

and providing a second semiconductor chip having a 

25 circuit forming surface and a back surfac.e opposite to 
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the circuit forming surface and a plurality of . 

electrode pads formed on said circuit font_l~ng surface · 

an~ having a plane .size greater than that of said 
. . 

first semiconductor chip; 

disposing the back surfa~e of said first 

semiconductor chip and the qircuit forming surface of 

said second semiconductor chip in ~ face-to-face 

rel~tionship with each other and securing and 

supporting them at an inner portion of a support lead 

10 to form a semiconductor chip stack with a gap between 

them; 

electrically connecting the electrode pads of 

said first and second semiconductor chips to inner 

portions of a plurality of leads respectively through 

15 conductive wires; and 

20 

25 

encapsulating_ said first semiconductor chip, 

said second semi~onductor chip, the inner portions of 

said leads, the inner portiqn of said support lead and 

said wires. 

15. A method of manufacturing a ~emiconductor 

device according to Claim 14, comprising the step of 

providing a part of the inner portions of said leads 

over the circuit forming surface of said second 

semiconductor chip. 

16. A method of manufacturing a semiconductor 
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.device comprising the steps of: 

- providing a first semiconductor chip having 

circuit forming surface and a back surface opposite to 

the circuit forming surface and a plurality of 

5 electrode pads formed on said circuit forming surface 

and providing a second semiconductor chip having a 

circuit forming surface and a back_ surface opposite to 

the ~ircuit forming surface and·a plurality 0£ 

electrode pads formed on said circuit forming surface 
"-

10 and having a plane size greater than that of said 

first semiconductor chip; 

disposing the back surface of said first 

semiconductor chip and back surf ace of said second 

semiconductor chip.in ·a face-to-face relationship with 

·15 ·each other and securing and supporting them -at an 

inner portion of a support lead to form a 

.semiconductor chip stack with a gap between them; 

electrically connecting the el~ctrode pads of 

said first and second semiconductor chips to·inner 

20 portions of a plurality of leads respectively through 

conductive wires; and 

encapsulating said fir~t semiconductor chip, 

said second semiconductor chip, the inner portions of 

said leads, the inner portion of said support lead and 

25 said wires. 
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" 17. A semiconductor device comprising: 

a· first _semiconductor. chip having a first. 

principal surf ace and a second principal surface 

opposite to each other, having a quadrangular surface 

s configuration and having a plurality of electrode pads 

arranged along a first side of said first principal 

surface whose first and second sides face each other · 

and;~ 

a second semiconductor chip having a first 

10 principal surface and a second.principal surface 

opposite to each other, having a quadrangular surface 

configuration and having a plurality of electrode pads 

arranged along a first side of said first principal 

surf-ace whose first and second sides face each other; 

. 15 a plurality of first leads each having an inner 

portion and an outer portion, said inner portions · 

being provided outside the first side of said second 

semiconductor chip, said inner portions being 

electrically connected·to respective electrode pads of 

20· said first semiconductor chip through conductive 

wires·; 

a plurality of first leads each having an inner 

portion and an outer portion, said inner portions 

being provided outside the first side of said second 

25 semiconductor chip, said inner portions being 
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.,, 
.electrically connected to respective electrode pads of 

said second semiconductor chip through conductive 

wires; and 

a resin encapsulant for encapsulating said first 

5 semiconductor chip, said second semiconductor chip, 

the inner portions of said plurality of first leads, 

the inner portions of. said second leads and said 

cond.Uctive wires, wherein 

said first and second semiconductor chips are 

10 stacked in an offset state.such that the second 

principal surf ace of said first semiconductor chip and 

the first principal surface of. said second 

semiconductor chip are in a face-to-face relationship 

in which the first side of said·. first semiconductor 

15 chip is located on the side of the first side of said 

second semiconductor chip and such that the distance 

from the first side of said first semicQnductor chip 

to the first side of said second semiconductor chip is 

greater than the distance from the second side of said 

20 first semiconductor chip to the second side of said 

second semiconductor chip. 

18. A semiconductqr device comprising: 

a first semiconductor.chip formed electrode pad 

to a first principal surface and a second principal 

25 ·surface opposite to ·each other; 
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a second semiconductor chip having a· first 

principal surface and a second principal surface 

opposite to each other and having electrode pads 

formed on said first_ principal surface, form~d in a 

s plane size g~eater than that of said first 

semiconductor chip; 

a first lead having an inner portion and an 

oute.r portion, said inner portion being electrically 

connected to an electrode pad of said first 

l_O semiconductor chip through a.conductive wire; 

15 

20 

a second lead having an inner portion and an 

outer portion, said inner portion being electrically 

connected-to an electrode pad of said second 

semiconductor chip through a conductive wire; and 

a· resin encapsulant for encapsulating said first 

semiconductor chip, said second s~miconductor chip, 

the inner portion of ·said first lead, the inner 

portion of said second lead.and said conductive wires, 

wherein 

said first semiconductor chip is provided over 

the surface of said second semiconductor chip £acing 

. the second· principal surface of said first 

semiconductor chip and wherein 

the end of the inner ·portion of said first lead 

25 i$ located over a surface of said second semiconductor 
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,, 
.chip facing t.he second principal surface of said first 

semiconductor chip outside said first semiconductor 

chip. , 

19. A semiconductor device according to Claim 

5 18, wherein 

10 

said first semiconductor chip and the end of the 

inner portion of said first lead are located over the 

f irs:t principal surface of said s.econd semiconductor 

chip. 

20. A semiconductor device according to Claim 

18, wherein 

said first semiconducto+ chip and the end of 

the inner portion of said first lead are located over 
. . . . 

the second principal surface of said second 

15 semiconductor chip. 

20 

21. A semiconductor devi~e according to .ciaim 

18, further comprising: . 

a third lead having an.inner portion and an 

outer portion; and 

a fourth lead formed integral with the inner 

portion of said third lead and provi~ed betwee~ the. 

ends of the inner portions of said first and second 

leads and said first semiconductor chip, wherein 

said fourth lead is bonded and secured to a 

25 surface of said second semiconductor chip facing the 
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second principal surf ace of said first semiconductor 

chip. 

22. A semiconductor device according .to Claim 

18, wherein 

said first semiconductor chip is bonded and 

secured to said second semiconductor chip. 

23. A semiconductor device comprising: 

a first semiconductor chip having.a first 

principal surface and a second principal surf ace 

10 opposite to each othe.r:, having a quadrangular surface 
. . 

configuration and having a plurality of electrode pads 

arranged along one side· of saii;i first principal 

surface; 

a second semiconductor chip having a first 

. 15 pri,ncipal ·surface· anct a second principal surface 

opposite to.each other, having a plane size greater 

than that of said first semiconductor chip and having 

a plurality of electrode pads arran9ed along one side 

of said first principal surface; 

20 a plurality of first leads each having an.inner 

portion Flnd an outer portion, said in~er portions 

being. provided outside one sid·e of said second 

semiconductor qhip, said inner portions being_ 

electrically connected to respective electrode pads of 

25 said first semiconductor chip through conductive 
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wires; 

a plurality of first leads each having an inner 

portion-and an outer portion, said inner portions 

being provided outside one side of said second 

5 semiconductor chip, said inner portions being 

electrically connected to respective electrode pads of 

-said second semiconductor chip through conductive 

· wire,.s; and 

a resin encapsulant for e~capsulating said first-

10 semiconductor chip, said second semiconductor chip, 

the inner-portions of said plurality of first leads, 

the -inner portions of said plurality of second leads 

and said conductive wires, wherein 

said first semiconductor chip is provided over a 

15 surface of said second semiconductor chip facing the 

second principal surface of said first semiconductor 

chip with one side of said first semiconductor chip 

located on the side of one side of said second 

semiconductor chip which meets another side thereof 

20 and wherein 

the inner portions of said plurality of-first 

leads are provided such that a part of them overlaps_ 

the surface of said second semiconductor chip facing 

the second principal surface of said first 

25 semiconductor chip. 
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24. A semiconductor device comprising: 

a first semiconductor chip having a first 

principal surf ace and a second principal surf ace 

opposite to each other and having electrode pads 

5 formed on said first principa~ surface; 

a second semiconductor chip having a first 

principal surface and a second pr~ncipal -surface 

oppq,site to· each other and havin.g electrode pads 

formed on said first principal surface, formed in a 

10 plane size greater than that of said first 

semiconductor chip; 

a first lead having an inner portion and an 

outer portion, Said inner portion being electrica~ly 

connected·to an electrode pad of said first 

15 semiconductor chip t~rough a conductive wire; 

20 

25 

· · a second lead having an inner portion a·nd an 

· outer portion, said inner portion being electrically 

connected to an electrode pad of.said second· 

semiconductor chip through a conductive.wire; and 

a resin encapsulant for encapsulating said first 

semiconductor chip,·. said s~cond semiconductor chip, 

the inner ·portipn of said first lead, the inner 

portion of said second lead and said conductive wires, 

wherein 

· said first semiconductor chip is bonded and 
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secured to a surf ace of said second semiconductor chip 

facing the second principal surface of said first 

semiconductor chip and wherein 

the inner portion of said first lead is bonded 

5 and secured to the surface of said second 

semiconductor chip facing the second principal surface 

of said first semiconductor chip ·Outside said first 

semiponductor chip. 

25. A semiconductor device according to ·ciaim 

10 24, wherein 

. 15 

said first semiconductor chip anq the inner 

portion of said first lead are.bonded and secured to 

the first principal surface of said second 

semiconduc~or chip. 

26. A semiconductor device according to Claim 

24, wherein 

said first semiconductor chip and the inner 

portion of said first lead are bonded and secured to 

the second principal surface.of said second 

20 semiconductor chip. 

27. A semiconductor device comprising: 

a first semiconductor chip having a first 

principal surface and a second principal surface 

opposite to each other, having a quadrangular surface 

25 configuration and having a plurality of electrode p~ds 
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.. 
arranged along the side of.one side of sald first 

principal surface;. 

a second semiconductor chip having a first 

principal surface and a second principal surface 

s opposite to _each other, having a quadrangular surface 

configuration and a plane size greater than that of 

said first· semiconductor chip and ~aving a plurality 

of e~ectrode pads arranged along the side of one side 

of said _first principal surface; 

10 a plurality of first leads each having an inner 

portion and an outer.portion, said inner por~ions. 

being provided outside one side of said first 

semiconductor chip, said inner portions being 

electrical~y connected to respective electrode pads of 

15 said first ·,semiconductor chip through conductive 

wires; 

a plurality of second leads each having an·inner 

portion and an outer portion, said inner portions 

being provided outside one side of said second 

20 semiconductor: chip, said inner.portions being 

electrically connected to respective electrode pads of 

said second semiconductor chip through conductive 

wires; and 

a resin encapsulant for encapsulating said first 

25 semiconductor chip, said second semiconductor chip, 
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the inner. portions of said plurality of fi~st leads, 

the inner por~ions of said second leads .and said 

cond~ctive wire~, wherein 

said first semiconductor chip is provided over a 

5 surface of said second semiconductor chip facing the 

second principal ·surface of said first semiconductor 

chip with one side of said first s~miconduct~r chip 

lo~ated on. the side of another side.of said second 

semiconductor chip that meets said side and wherein 

10 

15 

the inner portions of said plurality of first 

.leads are bonded and secured to the-surface of said 

second semiconductor chip facing the second principal 

surface of said first semiconductor chip. 

28. A semiconductor device comprising: 

a first semiconductor chip having a first 

principal surface and a second principal surface 

opposite to each other and having electrode pads 

formed on said first principal surface; 

a second semiconductor chip having a first 

20 principal surface and a second principal surface 

25 

opposite to each other and having electrode pads 

formed on said ·first principal surf ace, formed in a 

plane size greater than that of said first 

semiconductor chip; 

a first lead having an inner portion and an 
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outer portion, said inner portion being electrically 

connected to an electrode pad of said first 

semiconductor chip through a conductive wire; 

a second lead having· an inner portion and an 

5 outer portion, said inner portion being electrically 

connected to an electrode pad of said second 

semiconductor· chip through a conductive wire; 

10 

a third lead having an inner portion and an 

outer portion; 

a fourth lead formed integrally with said third 

lea~, provided between the end of said first and 

second leads an.d said first semiconductor chip and 

electrically connected to. the second electrode pad of 

said first semiconductor chip and the second electrode 

15 pad of said second semiconductor chip through 

conductive wires; and 

20 

2s· 

a resin encapsulant for· encapsulating said first 

semiconductor chip, said second semiconductor chip, 

the inner portion of sai~ first lead, the inner 

portion of said second lead, the inner portion of said 

third lead and said conductive .wires, wherein 

said first semiconductor chip is bonqed· and 

secured to a surf ace of said second semiconductor chip 

facing ttie second principal surf ace of said first 

semiconductor chip and wherein 

- 116 -



.. I lllllll llllll lllll lllll ll llll 
* C L M S * 

the .inner portion of said fourth lead is bonded 

and secured to the surface of s.aid second 

semiconductor chip facing the second principal surface 

of said first semiconductor chip outside said first 

5 · semiconductor chip. 

29. A semiconductor device according to Claim 

· 28, wherein 

• said first semiconductor chip and said fourth 

lead are bonded' and secured to the first principal 

10 surface of .. said second semiconductor chip. 

·30. A semiconductor device according to Claim 

28, wherein 

said first semiconductor chip and said fourth 

lead are bonded and secured to the second principal 

15 surface of said second semiconductor chip. 

31. A semiconductor device comprising: 

a first semiconductor chip having a first 

principal surf ace and a second principa~ surface 

opposite to each other, ~aving a quadrangular surface 

20 configuration and ·having a· plurality. of elec~rode pads 

·provided over said first principal surface and 

·arranged along each side of said first principal 

surface; 
-

a second semiconductor chip having a first 

25 principal surface and a second principal. s.urface 
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.opposite to each other, having a quadrangular surface 

configuration and a plan• size greater than that of 

said first semiconductor chip and having a plt?-rality 

of electrode pads ·arranged along the side of one side 

5 of said first principal surface; 

a plurality of first l~.a_ds each having an inner 

portion and an outer portion, said_ inner portions 

bein.g provided outside one side pf said second 

semiconductor chip, said inner portions being 

10 electrically connected to respective electrode pads of 

said first· semiconductor chip through conductive 

wires; 

. a plurality of second leads each having an inner 

portion and an outer portion, said inner portions 

is· being provided outside one side ·of said second 

semiconductoli chip, said. inner portions being 

20 

25 

. electrically.connected to respective electrode pads of 

· said second semiconductor chip through conductive 

wires; and 

a resin encapsulant for encapsulating said first 

semiconductor chip, said second semiconductor chip, 

the inner portions of said plurality of first leads, 

the inner portions of said second leads and said 

conductive wires, wherein 

said first and second semiconductor chips are 
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stacked with the second principal surface of said 

first. semiconductor chip and the first principal 

surface of said second semiconductor chip in a face­

to·-face relationship with each other such that a side 

5 of said first semiconductor chip having a smaller 

number of electrode pads than the other sides is 

located on the side of one s·ide · of said second 

lO 

15. 

sem~conductor chip. 

32. A semiconductor device comprising: 

a.first semiconductor chip having a first 

principal surface and a second principal surf a~e 

opposite to each other and hav~ng a first electrode 

pad and a second electrode pad formed on said.first 

p·rincipal surface; 

a secand semic.onductor chip having a. first 

principal surface and a seco.nd principal surface 

opposite to each other and having a first electrode 

pad and a second electrode pad formed on said first 

. principal su~face, formed in a plane size greater than 

20 that of said first semiconducto~ chip; 

25 

a first lead having an inner portion and an 

outer portion, said inner portion being electrically 

C?nnected to the f iI'st electrode pad of said first 

semiconductor chip through a conductive ,wire; 

a second lead having an inner portion and an 
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outer portion, said inner portion being electricaily 

connected to the first electrode pad of said second 

semiconductor chip throug_h a conductive wire; 

a·third lead having an inner portion and an 

· 5 outer portion; 

a fourth lead formed integrally with said third 

lead, provided between the e~d of each of said first 

and second leads and said first semiconductor chip and • 

electrically connected .to the second .. electrode pad of 

:10 said first semiconductor chip and the second electrode 

pad of said second semiconductor chip through 

conductive wires; and 

a resin encaps.ulant for encapsulating said first 

semic~nductor chip, said second semiconductor chip, 

15 the inner portion· of said first lead, the inner 

·portion of said second lead, the inner portion of said 

third lead, said fourth lead and said conductive 

wires, wherein 

said first semiconductor chip is bonded and 

20 ·secured to a surface of $aid second semiconductor chip 

facing ~he second principal surface of said first · 

semiconductor chip and wherein 

25 

said fourth lead does not extend between the 

electrode pads of said second semiconductor chip. 

33. A method of manufacturing a semiconductor 
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device comprising the steps of: 

providing a first semiconductor chip having a 

first principal surface and a second .principal surface 

opp.osite to each other, having an electrode pad formed 

s on said first principal surface and ha~ing an 

insulating bonding tape applied to said second 

principal surface; 

• providing a second semiconductor chip having a . 

first principal surf ace and .a second principal surface 

10 opposite to each other and ha~ing an electrode pad 

formed on said first principal ·surface, formed in a 

plane size_ greater than that of said first 

semiconductor chip; and 

bonding said first·semiconductor chip to the 

,ls· first or second principal surface of said second 

semiconductor chip through said b9nding tape. 

34. A method of manufacturing a semicond~~tor 

device comprising the steps of: 

dicing a semiconductor.waf~r having a plurality 

20 of chip forming regions formed over a fi~st principal 

surface thereof and having an insulating bonding tape 

bonded to a second principal surface thereof.opposite. 

to said first principal surface to provide a first 

semiconductor chip having an electrode formed on a 

· 25 first principal surface thereof and having said 
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bonding tape.bonded to a second principal surface 

thereof opposite.to said first principal surface; 

providing a second semiconductor ,chip having a 

first principal surf ace and a s~cond principal surf ace 

.5 opposite to each other and having an electrode pad 

formed on said first principal surface, formed with a 

plane size greater than that of said first 

semiponductor chip; and 

bonding said first semiconductor chip to the 

10 first or second principal surface of said second· 

semiconductor chip through. said bonding tape. 

35. A method of manufacturing a semiconductor 

device according to Claim 33 or 34, wherein 

said bonding tape has a structure in which 

15 bonding layers are provided on both sides of a resin 

base material. 

36. A semiconductor device comprising: 

a· first semiconductor chip h~ving a first 

principal surface and a second principal.surface 

20 opposit.e· to each otherJ and having an electrode formed 

on said first principai surface; 

a second semiconductor chip having a first 

principal surface and a se.cond principa_l surface 

-opposite to each other and having an electrode pad 

25 formed on said first principal ~urface, formed in a 
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a first lead having an inner portion and an 

outer portion, said inner portion being elect_rically _ 

5 connected to the electrode pad of said first 

semiconductor chip through a conductive.wire; 

a second lead _having an ·.inner portion and an 

outer portion, said inner portion being electrically -. 
connected to the electrode pad of said second 

10 · semiconductor chip through a conductiv~ wire; and 

a resin encapsulant for encapsulating said first 

semiconductor chip, said second semiconductor chip, 

the inner portion of said first lead, the inner 

portion of said second lead; and said conductive 

15 wires, wherein 

20 

said.first semiconductor chip is bonded and 

secured-to a -surface of said second semiconductor chip· 

facing the s~cond principal surface of said first 

semiconductor chip through an insulating bondi-ng tape. · 

·37. An electronic apparatus including a circuit 

board with_wiring and-a semiconductor device mounted 

on a principal surface of said circuit board, said 

semiconductor device comprising: 

a first semiconductor chip having a·first 

25 principal surface and a second principal surface 
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opposite to each other and having ·an electrode pad 
. . 

formed on said first principal surface;. 

a second· semiconductor chip having a .first 

principal surface and a second principal surface 
. . 

5 opposite to each other_ and having an electrode pad 

formed on said first principal surface, formed·in a 

plane size greater than that of said first 

semiconductor .chip; 

.a .first signal lead having an inner portion and 

10 an outer portion, said inner portion being 

electrically connected to the electrode pad of said 

first semiconductor chip through a conductive ~ire; 

· a second signal lead. having an inner portion and·. 

an outer portion, said inner portion being 

15 electrically connected to the electrode pad of said 

second semiconductor chip through a conductive wire; 

·and 

a resin encapsulant for encapsulating said first 

semiconductor chip, said second· semiconductor chip, 

20 the inner portion of said first signa~ lead, the inner 

portion of said second signal lead, ,and said 

conductive wires, wherein 

said first semiconductor.chip is provided over a 

surface of said second semiconductor chip ·facing the 

25 second principal surface of said first semiconductor 
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chip through an insulating bonding tape and wherein 

the outer portion of said first signal lead is 

electrically connected-to said second·signal lead 

through the wiring on said circuit boa~d. 
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